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Max Valier ,  A Pioneer of Space Travel,  1895-1930 

by I. Essers, Aachen 

PREFACE * 
Max Val ier  s tudied astronomy. During t h e  war, i n  t h e  av ia t ion  

corps, he reached t h e  boundaries gf high-al t i tude f l i g h t s  aboard 
propeller-driven a i r c r a f t .  

I n  1924 he was t h e  f i r s t  t o  consider se r ious ly  Hermann Oberth's 
rocket  theory. I n  many publ ica t ions  and l e c t u r e s  he s t a t e d  t h a t  
Oberth made poss ib le  the  penet ra t ion  i n t o  space. 

Val ier  planned t h e  t echn ica l  development of t h e  rocket  by s tages :  
f i r s t ,  measurements without motion, then ground vehic les  and a i r c r a f t  
propelled by powder rockets ,  then the  development of t h e  reac t ion  
engine operat ion by l i q u i d  f u e l  f o r  rapid  t r anspor ta t ion  through the  
s t ra tosphere  ( j e t  engine), then f u r t h e r  s t eps  towards space t r a v e l .  

I n  1930 Val ier  constructed t h e  f i r s t  small combustion chamber f o r  
l i q u i d  f u e l  and reached 28 kg t h r u s t  f o r  any length of t i m e  (exhibited 
f o r  the  press on Apr i l  17, 1930). 

On May 17, 1930 an explosion occurred while he  was experimenting 
with various fue l s .  H i t  by a component of t h e  exploded chamber, Max 
Val ier  died, becoming the  f i r s t  casualty of space t r a v e l .  

*Editor 's  note: This preface was especia l ly  prepared by I. Essers f o r  
the  English t r a n s l a t i o n  ed i t ion .  



flax Valier 

Valier d i f f e r s  basical ly  from the other people concerned with 
rockets i n  tha t  he w a s  an astronomer. H e  has never worked on the 
rocket fo r  a Ministry of War nor f o r  w a r  purposes. H e  believed tha t  
he w a s  serving peace on ear th  whils t  d i rect ing people's gaze in to  
the vastness of the universe. I n  t h i s  way he hoped tha t  they would 
forget quarrels and wars. 

I n  h i s  very act ive idealism, l i k e  Otto Li l ienthal ,  he died fo r  
the great  idea t o  which he had dedicated h i s  l i f e .  

- .  Walter Boeltz 
: i i  

i !  

V D I  - Verlag GmbH, ~ i i sse ldor f  

A 1 1  r i gh t s  reserved, even of reproduction i n  extracts ,  of 
photomechanical reproduction of the whole or of extracts  (photocopy, 
microcopy) and of translation.  

Printed i n  Germany. 



F i g u r e  1.: Max V a l i e r  

1895 - 1930 

(Photograph from t h e  y e a r  1927) 



"In order t o  f u l l y  apprecia te  t h e  importance of Val ier  one must 
remember t h a t ,  up t o  the  publ ica t ion of t h e  t r a i l b l a z i n g  document 
of Hermann Oberth "The Rocket I n t o  In terplanetary  Space" ( D i e  Rakete 
zu den ~ l a n e t e n r h m e n )  i n  t h e  year  1923 the re  already ex i s t ed  f i r s t -  
c l a s s  researchers i n  space t r a v e l  and rockets  i n  Ganswindt, Ziolkowski, 
Esnault-Pelterie  and Goddard, but  t h a t  they a l l  could not  i n i t i a l l y  
s t r i k e  any response i n  t h e  s c i e n t i f i c  world nor with t h e  pub l ic  with 
t h e i r  work. Only i n  Germany was  the re  an astonishing development i n  
the  f i e l d  of rockets  and as t ronau t i cs  subsequent t o  Oberth 's document. 
The l a s t i n g  merit of having s t a r t e d  it off 2s a t t r i b u t e d  t o  Max Valier." 

6 

Alfred F r i t z  1960. 

The completion of t h e  study on Max Val ier  was sponsored by the  
Georg - Agricola - Society f o r  t h e  promotion of t h e  h i s t o r y  of t h e  
Sciences and Technology. 
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Early Years i n  Bozen 

Max Val ier  was born on Febru r y  9. 1895, i n  Bozen i n  the  Southern Tirol .  
R i s  grandfather Gotthardt Valierf7 was a na t ive  of ~ g f l e u t e n  near ~ i i s s e n  i n  t h e  
Algau. There he l e a r n t  the  baker 's  t rade ,  then, i n  accordance wi th  the  o ld  cus- 
tom of the  gui ld  he went abroad, worked f o r  a long time i n  P a r i s  and i n  many 
foreign towns and l e a r n t  a great  deal .  He then returned t o  h i s  home town Bozen. 
H e  remained there  and married Maria Rotter .  Then both moved t o  Vienna f o r  a 
couple of years. Their  son Edmund, Max Val ie r ' s  f a t h e r ,  was born there.  La te r  
they returned t o  Bozen. The Valier bakery "Under t h e  Arcades" (Unter den Lauben) 
was soon t h e  f i r s t  i n  t h e  town. The th ree  sons learned t h e  baker 's  t rade .  The 
oldes t ,  Gotthardt,  had inher i t ed  h i s  f a t h e r ' s  passion f o r  t r a v e l l i n g ,  he too 
worked i n  P a r i s  f o r  a long t i m e  before he founded h i s  bakery i n  Innsbruck. The 
second son, Edmund, ceded h i s  f a t h e r ' s  bakery t o  t h e  youngest brother ,  became a 
confectioner, married Olga Wachtler and ran h i s  confect ioner ' s  shop i n  Bozen, 
Posts t rasse  4. There h i s  son, Max, was  born. The boy was not  y e t  one year o ld  
when his f a t h e r  died. Therefore h i s  mother had t o  take ca re  of t h e i r  l ive l ihood,  
f o r  t h a t  reason the  ch i ld  was ra i sed  i n  the  home of her  parents  by her sister 
Sophie. Later  the  young widow married a c e r t a i n  M r .  Renneberg who came from 
~Gneburg. In t h i s  second marriage she gave b i r t h  t o  a daughter Martha. This 
s t e p s i s t e r ,  who was f i v e  years younger than Max Val ier  has t o l d  us a g rea t  d e a l  
about t h e i r  e a r l y  l i f e  together and has put p ic tu res ,  l e t t e r s  and the  journals  
of her  brother a t  our d isposal  f o r  the  chronicle.  

A t  the Franciscan High School 

I n  1910 the  15 year old high school scholar  began t o  e n t e r  h i s  astronomical 
observations i n t o  a small book, which he ca l l ed  h i s  Astronomical Journal.  I n  
t h e  in t roduct ion he says e n t h u s i a s t i c a l l y  t h a t  astronomy i s  the  queen of the  
na tu ra l  sciences. Then follows the  flashback t o  1906 t o  1910 which he w r i t e s  
with grea t  earnes t  i n  the  tone of a good essay: 

"Hardly out  of primary school the re  s t i r r e d  i n  me the  d e s i r e  f o r  an inde- 
pendent a c t i v i t y  . . . . Guided i n  c e r t a i n  paths by the  n a t u r a l  philosophy 
taught i n  the  t h i r d  stream a t  the  high school I applied myself more t o  chemistry. 
When physics was s tudied i n  the  four th  stream and I was conversant with op t i cs ,  
I had recourse t o  t h e  telescopes l e f t  t o  m e  by my grandfather. One has approxi- 
mately a one inch aper ture  and a foca l  d is tance  of 1 112 f e e t ,  t h e  o ther  (by 
Fraunhofer) had an aper ture  of 41 mm and a f o c a l  d is tance  of 450 mm, f o r  an 
enlargement of approximately 18 l i n e a r l y  . . . . From then on I of ten  observed 
J u p i t e r  and was lucky i f  I could see  one of i ts  moons. Now and again I a l s o  
succeeded i n  seeing two at the same t i m e .  I could even see  the  oval  shape of 
Saturn and once I even saw the  r ing .  - The moon w a s  of ten  the  object  of my 
observations and, i n  s p i t e  of t h e  s l i g h t  enlarging e f f e c t  of the  telescope,  I 
t r i e d  t o  see the  crescent  shape of Venus, but I only succeeded i n  doing t h i s  
with uncertainty.  " 

+I)~he  name Valier  (previously wr i t t en  a s  F a l i e r )  is d i s t i n c t i v e  i n  h i s  n a t i v e  
town i n  the  Algau and a l s o  i n  the  T i r o l ,  a s  is Falkenier  or  Papier .  Only from 
1922 onwards, when Max Valier  l i v e d  i n  Munich and was known a s  a writer, d id  
people of Munich, and l a t e r  t h e  whole world, pronounce h i s  name i n  the  French 
way. 



H i s  sister Martha gives an account of these  telescopes: 
' _ <  

"Our grandfather Wachtler had once l e n t  a sum of money t o  f 

an acquaintance who was i n  pecuniary s t r a i t s  and t h i s  acquaintance 
had brought him both h i s  telescopes a s  a secur i ty .  The money w a s  
never repaid and both the  telescopes l a y  gathering dust  i n  t h e  
l o f t .  A t  f i r s t  t h e  Wachtlers had t r i e d  t o  see something through 

' t h e  telescopes but without success; one s a w  a murky grey glimmer 
I of l i g h t ,  but  otherwise nothing, i n  s p i t e  of a l l  t h e i r  e f f o r t s .  

- I n i t i a l l y  Max d id  not  do any b e t t e r .  But now i t  plagued him 
continually.  H e  unscrewed the  telescopes,  examined them, cleaned 
them, t e s ted  them, s tudied i n  h i s  physics book and t e s ted  them 
again u n t i l  he f i n a l l y  succeeded i n  repai r ing the  telescopes." 

In h i s  Astronomical Journal  i t  says i n  addit ion:  

"My knowledge w a s  very small s i n c e  I s t i l l  d i d  not  possess any work nor 
had I read any. One main advantage w a s  t h a t  my telescope did  not  need any 
e rec t ion  a t  a l l .  

In  1909, on June 3, I observed t h e  ec l ipse  of the  moon with a l l  eagerness. 
I n  August I bought myself ~ik?t%ow's "Wonder of the  Sky" (Wunder des Himmels), 
through which my t h e o r e t i c a l  knowledge was broadened a g rea t  dea l  . . . . 

A t  Christmas i n  1909 I received a te lescopic  t r ipod of the  kind used f o r  
photographic equipment, and I now made myself a quadrant and an azimuthal 
instrument of the most pr imi t ive  kind, the  c i r c l e  of which w a s  divided Llto 
1/4O . . . . 

For the  measurements I proceeded i n  the  following way: After  I had set 
up the  quadrant f a i r l y  hor izonta l ly  and v e r t i c a l l y  with the  help of a l e v e l ,  I 
observed t h e  s t a r  ( i n  Meinhardstrasse i n  the  b i t t e r  cold of winter)  i n  accord- 
ance with its height ,  s t ruck a match i n  order t o  read,  then measured again 
a f t e r  10 minutes and then compared the  r e s u l t s  obtained, a t  home. The f i r s t  
observations of t h i s  kind date  from December 30, 1909, and a r e  concerned with 
Venus. " 

Now he r e l a t e s  the  whole process i n  h i s  journal  i n  order t o  show, with 
t h i s  example, what one can work ou t  from t h e  measurements. There i t  says: 

I I F i r s t  observation 5:40, second observation 6:001' e t c .  

How grea t  must h i s  pleasure i n  astronomical observations have been t h a t  he  
w a s  not a f r a i d  of ge t t ing  up e a r l y  nor of s tanding with numb f ingers 'on  the  
instrument i n  the  cold winter .  H e  w a s  not  wel l  supplied with warm clothing.  
Actually he was never w e l l  dressed. H i s  f a t h e r  had already been dead f o r  a 
long t i m e ,  the grandfather too had now been dead f o r  a few years. Who was t o  
buy him good clothing? A t  Christmas he wished f o r  skates  and each year a 
season-ticket f o r  the  municipal skat ing r ink o r  even things such as t h e  t r ipod  
f o r  h i s  telescope and when he earned pocket money i t  was t o  buy himself an 
astronomy book. That he went around badly dressed was q u i t e  i r r e l e v a n t  t o  him. 



I asked h i s  sister whether h i s  gradmother and aunt Sophie w e r e  not anxious 
when the th i r teen  year old boy f i r s t  l e f t  the house a t  night with h i s  telescope 
and stood alone i n  the s t r ee t .  She replied: 

"No, everyone had such a great  confidence i n  Max t h a t  we will ingly 
gave him permission." 

In addit ion t o  the Astronomical Journals h i s  sister has preserved another 
small note-book, which bears the  title: "Poems 111. Max Valier." In i t  there  
a r e  legends of h i s  homeland i n  the form of bal lads  and other poems. Here he 
expresses h i s  thoughts i n  verse, thoughts which occurred t o  him during h i s  
travels.  One of these small modest rhymed monologues, from which we can see 
h i s  great  love of the  s t e l l a r  system, is  called: 

"Longing f o r  Winter" (Wintersehnsucht) 

"The winter night f i r s t  shows the 
s t a r s  so well  i n  a l l  t h e i r  splendor. 
They twinkle with a gleaming appearance 
and seem t o  be rea l ly  happy. 
They g l i t t e r  in white and blue % i d  
and the grey of the heavens becomes darkp;r. 

i i' 
That does not happen i n  summer's o rb i t ,  
i n  the summer night the s t a r s  a r e  pale. 
Not even i n  f a l l  does i t  grow dark enough 
fo r  the  d r i f t  of constel la t ions  t o  illuminate brightly.  
In spring, even then, it is completely absent, 
l i t t l e  does i t  show of the s t a r ry  host. 

For tha t  reason I long fo r  the winter's coming 
and when i t  a r r ives  great ly  do I rejoice.  
I love it f a r  above the others,  
it is f o r  me the most pleasant season, 
f o r  only i n  the glimmering winter night 
does the sky appear i n  a l l  its glory." 

Let us follow h i s  Astronomical Journal further:  

"I succeeded in  finding a be t t e r  set-up for  my telescope and the r e su l t  
was tha t  I could recognize 3 s a t e l l i t e s  of Jup i te r  . . . . 11 

"I saw the January comet on January 27 and 29 (1910) whereas i t  must have 
been a t  i ts  f ines t  on January 24." 

"Incited by the subscription t o  the periodical  "Sirius" I mapped a celes- 
t ia l  char t  I on January 5, and c e l e s t i a l  chart  I1 on January 7, according t o  
the ephemerides . . . . I t  

Therefore he now begins t o  make a graphic record of what he saw. 



I I I n  May, Halley's comet promised t o  be very in te res t ing .  I saw i t  again 
on May 22, mapped it on May 26, and on the  following days. I addit  t h a t  its 
appearance did  not conform t o  expectat ion.  The people had imagined it t o  be 
f a r  more spectacular .  I had t o  permit being scoffed a t  by my school-friends 
a s  a notorious astronomer. 

But the  f a c t  t h a t  my student  friends+) Oswald Gschliesser and Gottfr ied 
Hohenauer teamed up with me,  who was the  only one with a telescope,  a s  a r e s u l t  
of t h e  comet w a s  of much g rea te r  advantage t o  me.  I am indebted t o  the  f i r s t ,  
especia l ly ,  f o r  an extended knowledge of the  cons te l l a t ions ,  the  l a t t e r  ca l l ed  
my a t t e n t i o n  t o  the  binary s t a r s ,  which I keenly sought out  from t h i s  t i m e  
onwards. 

It w a s  June 1st which magically produced f o r  me 5 Lyra i n  the  telescope 
erroneously ins tead of E Lyra, t h e  d u p l i c i t y  of which being immediately recog- 
n izable  l e f t  me highly astonished. The discover ies  increase  dai ly .  Halley's 
comet disappeared from my view completely on June 12. On June 14, I was able  
t o  i s o l a t e  Mizar i t s e l f ,  a record of closeness which I was not ab le  t o  surpass 
again i n  t h i s  period. 

Pe r fec t ly  systematical ly I >ow continued the  hunt f o r  binary s t a r s  which, 
a s ide  from J u p i t e r ,  which I of ten  observed, a r e  a l s o  my only objects  ." 

H i s  "Astronomical ~ o u r n a l  I" has 24 pages. H e  r epor t s  about successes and 
even e r r o r s ,  about shooting stars, c l u s t e r s  of s t a r s ,  s a t e l l i t e s  of p lanets ,  
moonscapes and about mapping c e l e s t i a l  char ts .  But nothing i n  the  booklet i s  
dry, everything is  animated, from the  shor t  l i n e s  one can sense h i s  joy i n  
discovery, when, f o r  example, he w r i t e s :  

"I map the  Andromeda Nebula. F ina l ly  I f ind  one of t h e  c l u s t e r s  of s t a r s  
of Perseus - a magnificent s i g h t  . . . . I I 

Max w a s  pa r t i cu la ry  f r i end ly  with h i s  class-mate Oswald Gschliesser, whose 
fa the r ,  a capta in  i n  t h e  2nd Tirolean Imperial  R i f l e  Regiment had been posted 
t o  Bozen i n  1908. 

Prof. D r .  von Gschliesser  (University Professor of Modern History i n  
Innsbruck) t o l d  us of those years i n  high school together:  

"Valier was a good climber and ice-skater.  (At t h a t  t i m e  
sk i ing  was s t i l l  f a i r l y  unknown i n  Bozen.) Moreover he knew a 
few acrobat ic  t r i c k s  such a s  crossing a bridge, balancing on i ts 
r a i l i n g s  l i k e  a rope-aancer. Another w a s  t o  f a l l  t o  t h e  ground 
s t i f f l y  head f i r s t  l i k e  a ba l t en  and only a t  t h e  l a s t  moment d id  
he break h i s  f a l l  with h i s  hands. When a new teacher ar r ived a t  
high school and t h e  o the r  scholars  made a bow on meeting him on 
t h e  way t o  school sometimes, t o  t h e  joy of h i s  f r i ends ,  Valier  
made t h i s  s t i f f  bow r i g h t  down t o  t h e  ground. 

+)usage i n  Bozen (ac tual ly  i n  t h e  whole of Austr ia ,  a s  i n  northern and eas te rn  
Germany): The high school scholars  w e r e  ca l l ed  s tudents  from t h e  upper grade 
onwards, and when they did  t h e i r  homework, they would say: I must study. 



For t h i s  reason i n  h i s  youth Valier  d id  not a t t a c h  a g rea t  
importance t o  s o c i a l  manners and clothes."  

Max had been inv i t ed  by h i s  school f r i end  Johann Psa ie r  t o  spend t h e  long 
vacation with him on h i s  f a t h e r ' s  farm i n  S t .  Pe te r  i n  t h e  ~ i l l n b ' s s t a l .  Hans 
Psaier  was the  head-boy of the  c lass .  The f r i end  who was so a c t i v e  i n t e l l e c -  
t u a l l y  but  who achieved success even i n  f i e l d  work and mountain tours  was h i s  
dear companion. For t h i s  reason, even i n  the  years t o  come, Max was i n v i t e d  
again and again by t h e  Psa ie r s  f o r  t h e  long vacation.  A s  was h i s  nature ,  i n  
1911 Max wrote a few verses i n  h i s  poetry booklet ,  from which w e  now come t o  
know h i s  holiday home, indeed we see it with h i s  eyes: 

"Departure from Villnijss (Abschief von Villnijss)" 

"The t i m e  is drawing near and once again I must p a r t  
from t h i s  va l l ey  which is  s o  fami l i a r  and dear t o  me ,  
where t h e  leaves ,  already autumnal, c lo the  with red 
and yellow wherever man's gaze turns.  And where the  
farmer c u l t i v a t e s  f i e l d s  and pastures with winter  rye  
f o r  the  new year. So must I leave t h i s  beau t i fu l  va l l ey  
and r e t u r n  again t o  t h e  s t r e e t s  of B o ~ e n . ~  

The va l l ey  which is  incomparably surrounded by 
precipi tous  rocky peaks of limestone, where even l i f e  
i n  the  rocks themselves wakes with the  b r igh t  l i g h t  of 
t h e  s e t t i n g  sun. Around which a thousand legendary s p e l l s  
a r e  woven which do not  cease t o  enchant me. - 
And I must r e t u r n  again t o  Bozen but it i s  not meant f o r  
me alone but  f o r  many another." 

He had obviously always taken h i s  telescope with him t o  Villnb'ss. I n  t h e  
mountains the  n igh t s  a r e  c l e a r e r  but even colder than i n  the  val ley .  Many 
pages i n  the  journal  were f i l l e d .  

"July 1910 . . . . I observed t h e  moon, mapped a few of i ts mountains, 
e spec ia l ly  the  Pyrenees. Various shooting s t a r s  could be seen, one which was 
p a r t i c u l a r l y  beau t i fu l  f e l l  a t  9:45. I counted twelve i n  a good hal f  hour . ." 

In those weeks he wrote even more o f t en  ". . . . I mapped moonscapes, . . 11 

and i n  h i s  booklet of poems the re  w a s  another poem before the  poem e n t i t l e d  
"Departure from Villnb'ss," which consis ted  of 8 verses  of which we w i l l  see  
a t  l e a s t  4 here because they espec ia l ly  show h i s  way of thinking. 

"Prelude t o  t h e  Lunar Diagrams" 

"1. What I can o f f e r  bears but a f a i n t  resemblance 
t o  t h a t  miracle of c rea t ion  which, 
revolving serenely i n  the  c e l e s t i a l  spheres, 
gladdens the  eye of t h e  weary t r a v e l l e r ,  
and makes the  scho la r ' s  knowledge, pa in fu l ly  acquired, 
pa le  i n t o  nothing i n  i n f i n i t y .  



. For mi l l ions  of years the  moon has c i r c l e d  i n  t h e  sky, 
accompanying our e a r t h  along i t s  o r b i t .  
Always it tu rns  t o  us t h e  same face,  
a shining model of perseverance. 
Its o the r  face remains forever hidden from us, 
An image of our imperfection; 

3. A token of the  f a c t  t h a t  it i s  not given t o  us 
t o  know a l l  th ings  completely. 
To labor,  doubt and seek: such is t h e  nature  of man. 
Even our achievements a r e  a p r i z e  which, 
making us aware of s t i l l  more enigmas, 
proves Socrates '  saying t h a t  we know nothing. 

6. But even what I s e e  is so prodigious 
t h a t  my penc i l  trembles a t  every s t roke ,  
and so  very beau t i fu l  t h a t  I must heave a s igh  
on contemplaring what my hand produces. 
My only solace  is t h a t  i t  may improve, 
with practc@ce; i f  I only persevere. 

I- 

However, i n  the  Astronomical Journal ,  e n t r i e s  are made as ob jec t ive ly  as 
possible.  

"On September 1, I returned t o  Bozen. 
Recapitulat ion of t h e  second period. Observers: Oswald Gschliesser ,  Got t f r i ed  
Hohenauer, Johann Psaier ,  Alois Kerer and myself. Results  : 

Binary stars: 5 Lyra, B Cygnus, 6 Serpens, a S i r i u s ,  < Great Bear, 
y Delphinius (12")? where separated, i n  addi t ion  t o  E Lyra, ? Scorp i i  (v)?, 
?Aquarius?, a Canis minor; 11 al together .  

Clus ters  of s t a r s :  n Hercules, Ophiuchus, x Perseus. 

Nebula: Andromeda nebula." 

On t h e  next  page of t h e  journal  is  t h e  t i t le :  

"Third period September 1, 1910. 

There a r e  two f a c t o r s  which brought an end t o  t h i s  period, namely the  
refinement of my instruments and the  acquaintance with Heinrich Pichler .  

Before my departure from Bozen I had wr i t t en  t o  severa l  f i rms f o r  a cata- 
logue f o r  astronomical equipment. I n  addi t ion  I had ordered the  astronomicaX 
dic t ionary .  From t h e  catalogues I had now l e a r n t  t h a t  t h e  magnification of 
my telescope could be increased by other  astronomical eyepieces. 



September 17. Today I observed with Heinrich Pichler  f o r  t h e  f i r s t  t i m e  
and I used t h e  new l e n s  which produces a 60 x magnification. A moon diagram 
terminated the  observation." 

H e  then ordered another eyepiece so t h a t  h i s  telescope had a 100 x magni- 
f i ca t ion .  I n  addi t ion  t o  t h a t  a helioscope. 

"September 25. I have ordered a p a r a l l a c t i c a l  telescope from H. Gugler, 
a precision-tool  manufacturer." 

The telescope therefore  had l e d  him i n t o  t h e  workshop of M r .  Gugler. Per- 
haps t h i s  gentleman had advised him perhaps Max h i t  on the  idea  himself t h a t  
he  must l e a r n  precision-tool  manufacture i n  order t o  be ab le  t o  make improve- 
ments on h i s  equipment himself l a t e r .  I n  any case the  high school scholar  
decided t o  do t h i s  and ca r r i ed  out  h i s  plans! H i s  mother informs us: 

"Max went i n t o  apprenticeship with Gugler which w e  d id  no t  know 
a t  t h e  t i m e ,  s ince  we regarded h i s  i n t e r e s t  i n  precision-tool  
manufacture a s  a pastime and he took h i s  journeyman's test 
according t o  t h e  ru les ,  f o r  which he was given a test imonial ."  

1 . '  / 

Even h i s  f r i e n d  Gschliesser r e l a t p  about th i s , appren t i cesh ip  and added: 
"Max had very s k i l l e d  hands, which was o f t en  u s e f u l ' t o  him l a t e r . "  

I n  the  journal  is a l s o  wri t ten:  

"September 27. Today I used t h e  p a r a l l a c t i c  telescope f o r  the  f i r s t  t ime  
which s a t i s f i e s  my expectat ions remarkable . . . . the  new eyepiece has 
ar r ived.  100 x magnification! Only the  small f i e l d  of v i s ion  (1/4O diameter) 
makes i t s e l f  unpleasantly percept ib le .  

September 28. Saturn shows i ts r ing  q u i t e  pe r fec t ly ,  . . . . 11 

After  a series of f u r t h e r  observation repor t s  there  is a summary i n  the  
journal  : 

"The c o s t s  f o r  t h e  telescope amount to: 

The f i r s t  eyepiece and helioscope 15.85 K. 
The second eyepiece 12.-- 
The p a r a l l a c t i c  telescope 30. -- 
Eyepiece mount and eyepiece r ing  7.-- 
Polishing of everything 5.-- 

Tota l  69.85K." 

On November 8, he makes an ent ry:  

11 Today my a r t i c l e  appeared i n  the  "Tiroler  Volksblatt" (36 l i n e s ) .  For 
t h i s  reason I received the  copy f r e e  of charge. The a r t i c l e  i s  ca l l ed :  "On 
the  lunar  e c l i p s e  on November 16 - 17." It is  my f i r s t  work." 



He ca r r i ed  on h i s  associa t ion with the  press .  

"December 12. I have taken the  completed astronomical calendar f o r  
January, 1911 t o  the  e d i t o r ' s  o f f i c e  of the  Volksblat t ,  it w i l l  be pr in ted  a t  
Christmas . " 

The f i f t e e n  year o ld  boy had therefore  ca r r i ed  away with h i s  great  enthu- 
siasm f o r  the  s t e l l a r  world not only many of h i s  young f r i ends  but  has a l s o  
i n t e r e s t e d  the  chief e d i t o r  i n  it. 

Another typ ica l  t r a i t  of Max Valier is apparent from what h i s  f r i end ,  
Professor von Gschliesser  r e c a l l s ,  looking back on h i s  e a r l y  years: 

"Not only astronomy but  a l s o  many other i n t e l l e c t u a l  i n t e r e s t s  
uni ted  us during our high school years.  Val ier  informed me ,  on 
our way t o  school together,  of a l l  h i s  plans and r e s u l t s  i n  the  
d iverse  f i e l d s  which occupied him and i n c i t e d  me t o  my f i r s t  
l i t e r a r y  at tempts and found a p lace  f o r  a s t o r y  wr i t t en  by me i n  
t h e  Sunday supplement of t h e  T i r o l e r  Volksblat t  i n  Bozen. This 
shows t h a t  Max Valier ,  unl ike  many other i n t e l l e c t u a l  c r e a t i v e  
s p i r i t s ,  was completely f r e e  of l i t e r a r y  egoism and envy of 
competition." 

On New Year's Eve he e n t e r s  i n  h i s  astronomical booklet: 

11 Recapitulat ion.  

Resources and Instruments: 

P a r a l l a c t i c  d i spos i t ion  of my telescope a t  magnification 
(M) = 60; then eyepiece f o r  M = 100; 
l a t e r  projec t ion apparatus ; 
f i n a l l y  Ze l tne r ' s  3 inch; 
5 astronomical books. 

The r e s u l t s  a r i s i n g  from t h i s  are :  

1) 40 moon diagrams and planet  diagrams 

2) September t o  December, 38 observation days" etc. 

Typical of t h e  young boy, f o r  whom it was hardly a quest ion of "I," is 
t h i s  sentence: "The r e s u l t s  a r i s i n g  from t h i s  are" - another would have 
cherished it proudly a s  h i s  accomplishment. 

A t  t h e  end of the  year he writes: 

"With t h i s  I c lose  the  3rd period. What w i l l  t he  f u t u r e  bring? Now i f  
astronomy is r e a l l y  my career  then God w i l l  help me with it." 



I n  Gries, a r e s i d e n t i a l  suburb of Bozen, M r .  Zel tner  had b u i l t  himself a 
f i n e  house. We do not know how he had got t o  know the  young Val ier .  The en t ry  
i n  t h e  booklet only says: 

"Today I could observe f o r  the  f i r s t  time with the  3 inch telescope of t h e  
Councillor of Commerce, M r .  Zel tner .  The magnification must only reach 70 t o  
80 but on account of the  tremendous focus number much more can be seen than 
with my instrument a t  100. The ple iades  a r e  a beau t i fu l  s i g h t  i n  the  view- 
f inder ;  the  th ree  per iphera l  s t a r s  j u s t  come i n t o  the  f inder .  The r ing  of 
Saturn is  very v i s i b l e .  Only the  set-up of the  instrument is unseemly f o r  a 
3 inch. " 

The journal  f u r t h e r  shows with many examples how la rge  t h e  v i sua l  f i e l d  
of the  view-finder i s  and how, a s  a r e s u l t  of t h e  g rea t  focus number of 
Zel tner ' s  telescope,  quar te r s  of t h e  heavens which a r e  otherwise dark, shine 
f u l l  of s t a r s ,  l i k e  the  region of t h e  Pleiades. 

1 I But t h e  main th ing is  t h a t  I can order a new eyepiece f o r  approximately 
200-fold magnification; I can see a new e r a  downing once I put i t  i n t o  
operat  ion. " 

The o ld  gentleman was pleased with the  enthusiasm of the  high school 
pupi l  f o r  h i s  telescope.  He allowed him t o  come t o  h i s  house a t  h i s  own con- 
venience and t o  look at  the  stars through t h e  3 inch telescope. 

I n  t h e  journal  "Sir ius" a couple of l i n e s  wr i t t en  by Max Valier  were 
published, "Report on the  Meteor which f e l l  on January 8,  1911, 10:44, from 
a Ursa minor t o  a Ursa major, approximately lo0, almost a s  b r igh t  a s  the  
moon," With i t  was a small diagram. 

Now t h e  telescope was d i rec ted  on the  sun, "January 24. Morning. Obser- 
va t ion of the  sun. No spots  t o  be seen." Often he had already sought f o r  
sun-spots i n  vain,  f i n a l l y  he f inds  some and w r i t e s :  

"February 14. Today from 2 p.m. t o  3 p.m. I was a t  Z e l t n e r P s  house. I 
saw a beau t i fu l  group of sun-spots of 4 o r  6 spots .  A t  a magnification of 80 
only t h e  l a r g e s t  was v i s i b l e ,  only a magnification of 200 could reveal  them 
a l l ' .  . . . He mapped the  group and measured t h e i r  diameter with t h e  t e l e -  
scope; t h e  l a r g e s t  8", the  smallest 3". 

February 15. Noon, observation of the  sun a t  home. The sun-spots a r e  
j u s t  v i s i b l e  a s  3 dots  a t  a magnification of 100. I a m  g l a d  t h a t  my i n s t r u -  
ment shows them" . . . . Later:  

"April 1 (1911) . . . . How surpr ised  I am, a s  instead of the  3 sun-spots 
observed yesterday I can see 17 spots  which, of course, I mapped. Such changes 
i n  24 hours l I' 

I f  we give a l o t  of d e t a i l s  about h i s  astronomical observations here  and 
have quoted word f o r  word many e n t r i e s  i n  h i s  journal  i t  is t o  show t h a t  he 
set h i s  hand t o  the  task ,  not with ch i ld i sh  amateurism but with perseverance 
and earnes t  t o  observe the  c e l e s t i a l  bodies - with joyful  earnes t .  



I f  clouds covered the  sky and made observations impossible one would be 
of the  opinion that: he s e t t l e d  down with h i s  school books t o  ca tch  up on the  
gaps which h i s  astronomical craving f o r  knowledge had brought him i n  h i s  
philosophy. But no, he  then took up h i s  astronomical ca lcu la t ions  o r  a book 
of pure l i t e r a t u r e .  A s  he  was rapid  i n  learning he  kept up w e l l  enough i n  h i s  
c l a s s  wi th  a minimum of home work. I n  physics he was t h e  bes t  s o  t h a t  gaps i n  
o ther  sub jec t s  could be compensated f o r .  H i s  teachers,  t h e  Franciscan f a t h e r s ,  
must obviously have been very l i b e r a l  t h a t  they l e f t  him h i s  s o  pronounced per- 
sonal manner. As  a r e s u l t  of t h e i r  wise leniency he did not  take  a d i s l i k e  t o  
the  high school but  it  w a s  what it should be, the  source out of which flows 
many th ings  which the  mentally a l e r t  youth ass imi la ted .  

On January 1, 1912, Val ier  began another journal  with the  introductory 
words : 

"This booklet is t o  include everything t h a t  suggests i t s e l f  p r e f e r e n t i a l l y  
t o  my mind and which i n v i t e s  i n t e l l e c t u a l  a c t i v i t i e s ,  except f o r  my astronomical 
ac t iv i ty ."  

Here the  t i t les  of h i s  poe t i ca l  works are quoted but f o r  a long t i m e  h i s  
booklet w a s  not wr i t t en  as,  r egu la r ly  as h i s  astronomical journals .  Often 
there  was even a La t in  poem. 

"In t h e  f i r s t  days of February I worked eagerly on a modern dramatic idea  
and communicated it t o  Gschliesser  and ~ s g g l a  with whom I take  a s t r o l l  every 
Sunday during which a few pieces of work a r e  read aloud and during which the  
most edi fy ing philosophy is  professed." 

Then we f i n d  i n  the  journal  two shor t  e n t r i e s  which show how he already 
loathed the  mere thought of bloodshed. - Moreover i n  h i s  journals  t h e r e  is  
never a derogatory remark about h i s  teachers and school, only on March 7 ,  he 
r a i l s :  

1 I I n  t h e  morning I must l i s t e n  t o  the wretched circumstances of t h e  French 
Revolution. My God i t ' s  a dreadful  matter!" 

Two days l a t e r  he wrote 2 l i n e s  only: 

"March 9. Dramatic thought: Gui l lo t ine ,  a t  the  c r i t i c a l  moment an 
earthquake, e t c  . " 

Another t i n e  he says t h a t  when he wanted t o  play the  piano two young g i r l s  
came and engaged him i n  a conversation. Since the  two did  not  have anything 
i n t e l l i g e n t  t o  say he d i rec ted  the  conversation t o  the  Gesellenhaustheater and 
then t o  philosophy. 

"I have brought about a f i n e  th ing and it would be understandable but  I 
noticed t h a t  the re  could not be a more monotonous subject  f o r  these  two g i r l s  
than my philosophy. But c rue l ly  I kept  t o  t h e  subject." 



On March 11, the  t i t l e  of a  drama appeared i n  the  journal  f o r  the  f i r s t  
t i m e ,  a  drama which continued t o  occupy him f o r  q u i t e  a  long t i m e :  

"The "Marienritter" w i l l  not  be s u i t a b l e  i n  f i v e  a c t s ,  i t  requires  even 
harder work . . . . 11 

Then hidden between e n t r i e s  on work on the  "Marienritter" a r e  qu i t e  shor t  
l i n e s  on a new subject .  

"Narch 13. My work was read out  i n  the  seventh year i n v i t a t i o n  t o  w r i t e  
poetry, which p a r t l y  s e e m s  t o  be successful." 

"March 14. Design of the t i t l e  page of the  c l a s s  newspaper which is t o  
be f  aunded . " 

Professor von Gschliesser  s a i d  about t h i s  c l a s s  newspaper: 

"At the age of 1 7  Valier s t a r t e d ,  ed i t ed  and reproduced a school 
newspaper. It was  ca l l ed  "Mentor" and was i n i t i a l l y  published 
i n  30 copies, later i n  80. Val ier  particip9-k%d wZth contr ibut ions  
under the  pseudonym "Charon. " Thfs " ~ e n t o r ' " q e ~ r e s e n t e d  a notable 

9 in' organizat ional  accomplishment." 

One can imagine how many hours of work t h i s  newspaper cos t  him, which he 
produced with a dupl ica t ing machine. With t h i s  he was f a i t h f u l l y  a s s i s t e d  by 
h i s  sister. Today Mrs. Martha s t i l l  possesses the  o r i g i n a l  "Mentor." The 
f i r s t  number appeared on March 22, 1912. It begins with the  following 
prefa tory  remark: 

I I With these pages t h e  r e a l i z a t i o n  of a  long-cherished plan appears i n  
public,  which is  shut  i n  by t h e  same boundaries which separate the  seventh 
year from the  outs ide  world . . . . 1 I 

The publ ic  i s  h i s  c l ass ,  t h e  seventh year.  What insp i res  and stirs the  
seventeen year o ld  boys they can e n t r u s t  t o  the  newspaper. Thus the "Mentor" 
is a mirror  of t h e  personal  i n t e l l e c t u a l  l i f e  of t h e  schoolboys and it t r a i n s  
i ts  contr ibutors  t o  a s p i r e  t o  a good, c l ea r  s t y l e .  

I n  the  May number it says: "The "Mentor" has introduced i t s e l f  and has 
stood i ts  ground." A proper dupl ica t ing machine was now purchased, and even 
the  o the r  streams (classes)  of the  upper school were ca l led  upon t o  contribute.  
Up t o  t h i s  time 9 seventh-year pupi ls  had made contr ibut ions .  Ekkehatd 
(Gschliesser) pa r t i c ipa ted  with poems and with very c l e a r l y  wr i t t en  essays. 
From Charon (Valier) the re  appeared sketches, poems, epigrams, essays and once 
a long astronomical essay "The Sun," which is reproduced e n t i r e l y  i n  appendix 1. 
Here we  quote only the  introduction:  

"The sun d i f fuses  l i g h t  and warmth, s t rength  and l i f e  over the  ear th .  
The Egyptian f e l l  t o  h i s  knees i n  worship and ent rea ted  it a s  h i s  d iv in i ty .  



And our sun has something divine  about it; when we  contemplate it  i n  a l l  
i t s  might and splendor, we a r e  s t ruck  with wonder a t  the omnipotence of t h e  
c rea to r  who produced such a thing.  

In  pr imi t ive  t i m e s  man had a presentiment of the  importance of the  daystar  
f o r  h i s  existence,  f o r  thousands of years t h e  scholar  al igned armil lary  
spheres, measured i n  terms of gnomons and t r i e d  t o  determine t h e  o r b i t  of the  
sun. 

But only i n  modern times, s ince  the  invention of t h e  telescope,  could 
information be acquired about t h e  s o l a r  bodies a s  such, and i n  s p i t e  of a l l  
the  spectroscopes and photograms i n  calcium l i g h t  even today the  enigmas a r e  
not a l l  solved and t h e  opinions of the  most notable scholars  o f t en  d i f f e r  
g rea t ly  from one another on many points  e spec ia l ly  i n  s o l a r  theor ies .  

Those extremely i n t e r e s t i n g  s o l a r  phenomena which may be explained i n  
what follows a re ,  on t h e  o ther  hand, f a c t s  which a r e  confirmed and only the  
causa primaria of t h e i r  o r ig in  is  of ten  obscure." . . . . 

Thus he po in t s  ou t  tha t ,Qe  theor ies  with which the  astronomers explain 
the  o r i g i n a l  causes of present  inc iden t s  i n  the  orb of t h e  sun o f ten  d i f f e r  
g rea t ly  from one another. .The s t i l l  unsolved enigma, which a t t r a c t s  t h e  
author himself t o  t h i s  subject ,  holds a l so  the  i n t e r e s t  of the  reader. 

And a s  he himself is not an a b s t r a c t l y  thinking mathematician but one f o r  
whom a l l  f i g u r e s  represent  sonething concrete, he continues: 

11 For t h e  understanding of the  meaning and t h e  scope of those phenomena 
on t h e  sun, we must f i r s t  of a l l  get an idea  of t h e i r  dimensions, f o r  which 
the  known dis tance  of t h e  e a r t h  from t h e  sun and t h e  known apparent s i z e  of 
the  face  of t h e  sun provide the  necessary fundamentals. 

. . . . the  d i s t ance  of t h e  moon from t h e  e a r t h  = 385,000 km, which is  
only 114 of the  diameter of t h e  sun o r  i n  o ther  words: I f  we were t o  d isplace  
the  e a r t h  i n t o  t h e  cen te r  of t h e  sun which is thought of a s  hollow, the  moon 
r o t a t i n g  around it would be almost a s  f a r  away from the  surface  of the  sun a s  
from the  ear th .  'I 

Then with simple phrases he describes v iv id ly  and keenly what can be 
observed on the  sun. A t  the  end the  reader has understood the  astronomical 
concepts which a r e  very a l i e n  t o  d a i l y  l i f e  on e a r t h ,  concepts such a s  
11 photosphere, "chromosphere , I 1  "prominences, and "sunspots. I' And he now 

knows t h a t  the  sun does not  shine  s t a t i c a l l y  l i k e  a l a rge  bulb i n  the  sky but 
he has now obtained a s l i g h t  notion of s o l a r  a c t i v i t y ,  of the  eruptions and 
of t h e  prominences erupting with a speed hardly imaginable. 

Here there  a r e  more e n t r i e s  from Val ier ' s  journal  which show t h a t  the  
r e a l i z a t i o n  of h i s  many plans has o f t en  made it d i f f i c u l t  f o r  him t o  work. 
Already i n  h i s  e a r l y  years  he  had t o  accustom himself t o  rapid ,  concentrated 
work. 



"March 17. I received "Sirius,"  i n  which my maps a r e  wel l  reproduced. I 
compared them with those of Jakob ~ c l l e r  and found t h a t  mine a r e  never theless  
s t i l l  considerably i n f e r i o r  t o  those of 111cller. That w i l l  not do, I must s t i l l  
l e a r n  t h e  a r t .  I f  I am t o  be s u i t a b l e  t o  be a se leno log i s t  I must a l s o  l e a r n  
these  graphic a r t s . "  

"March 28. Unfortunately I s t i l l  experierice a confounded d i s s ipa t ion .  I n  
addi t ion  t o  my s tud ies  I must go i n  f o r  astronomy. I must hurry along t h e  essay 
on the  moon on account of t h e  f e e  and then the re  is s t i l l  the  work f o r  t h e  
"Men tor". " 

I n  t h e  long vacation Val ier  again goes t o  t h e  ~ i l l n 6 s s t a l  with Hans Psaier .  
A var ied  ac t ion  repor t  can now be seen i n  t h e  journal:  

"Fieldwork; mathematics with Hans. (Presumably the  two f r i ends  went i n  f o r  
mathematics i n  the  vacation from t h e  de l igh t  i n  voyages of discovery i n  the  new 
t e r r i t o r y  of mathematics.) Composed "On the  Mountains" (Auf d i e  Berge); looked 
f o r  p lan t s ,  determined and c l a s s i f i e d  them; played the  organ, a t  the  same t i m e  
posted a l e t t e r  t o  t h e  e d i t o r ' s  o f f i c e  of t h e  "Leuchtturn" and cards t o  mother, 
grandmother, aunt and Martha; a card wr i t t en  i n  Greek t o  Father Joachim." 
(Father Joachim Schroffenegger was t h e  o ld  kind-hearted Greek teacher.)  

I i 

In terspersed amongst these  a c t i v i t i e s  the re  are' days with mountain t r i p s ,  
once t o  t h e  small Fermedaturm, l a t e r  t o  the  Campiller ~Grme. Another t i m e  
p lan t s  were painted i n  aquare l le .  Another day 3 poems come i n t o  being, 1) To 
Dante (An Dante), 2) To the  Devil (An den Teufel ) ,  3) To Maria (An Maria). 
- After  t h e  f i e l d  work he read, K l e i s t ,  l a t e r  Rosegger. Then i n  the  journal  w e  
f ind  : 

"July 13. Idea f o r  a new r o t a t i n g  c e l e s t i a l  char t . "  

"July 30. The idea  of t h e  r o t a t i n g  c e l e s t i a l  cha r t  of fered t o  0. Maier, 
Ravensburg . "+I 

+)When I read t h i s  passage i n  Va l ie r ' s  journal  I remembered t h a t  I had received 
a present  of r o t a t i n g  c e l e s t i a l  c h a r t  a t  Christmas i n  t h e  year 1912, with 
which I l iked  t o  go out  of doors on c l e a r  winter  evenings t o  look a t  s t a r s  
and cons te l l a t ions .  

I looked f o r  t h e  char t  and found it ,  f o r  I had preserved i t  w e l l  together 
with a few books which a r e  p a r t i c u l a r l y  important t o  m e  and had c a r r i e d  it 
with me  throughout t h e  whole eventful  decade. What I had never noticed before 
I now discovered on t h e  back: "Publishing House of Otto Maier i n  Ravensburg" 
and "Maier's Rotating C e l e s t i a l  Chart,  Registered" a r e  there .  - By turning 
t h e  upper d i sk  one can adjus t  it t o  the  day and hour s o  t h a t  t h e  aper ture  
shows t h e  sec t ion  of t h e  s t a r r y  sky which was s i t u a t e d  above Centra l  Europe 
as a c e l e s t i a l  sphere on t h a t  da te  (see appendix 2 ) .  

That was Max Valier's idea  which he offered t o  t h e  publishing house of 
Otto Maier. 



On August 6, it reads: 

"In the evening by the lamplight I made up the cock-and-bull story'"From 
Mars to the Earth" (Vom Mars zur Erde) and wrote a large part of it." 

Then in Bozen again: 

"August 22. Played the piano in the morning. In the afternoon read reviews, 
then typed an article for the Volksblatt. Then at Gugler's (precision-tool manu- 
facture]. I' 

"September 26. Dear journal, I do not have the time to write a great deal 
in you. My routine is school, precision-tool manufacture until 6 pm, then 
literary activity at home. With horror I realize that I study too little. For 
that reason I must have myself wakened earlier." 

"27. I now study sufficiently, carry on my astronomical work until 10:30 
p.m. and get up at 5:30 a.m." 

C 

,"February 1 (1913). ,For the first time of my 1ife.I masqueraded on ice as 
a Bedouin. In the evening I looked through the microscope." 

"larch 1. I work hard and study little." 

"March 17. Mentor,no. 5 is ready after a great deal of bad luck. We had 
to write the whole issue again." 

Then comes a particularly interesting passage in the journal for chroniclers: 

"As I considered it desirable not to allow the Valier family tree, as far 
as my grandmother had knowledge of it, to fall into oblivion, I made the follow- 
ing notes on the occasion of a search: 

Grandfather Valier born and bred in  fronte en-~gf leuten, district of ~Gssen 
in the Algau. 

I. Grandfather's Generation 

1. Gotthardt Valier 1826 - 1902 
(married my grandmother .in Bozen in 1862) 

2. Clement Valier 1827 (28?) - 1878 (80?) 
(Merchant in ~egensburg) 

3. Josepha Valier 
(married Mr. Markwart Niedermayer) 

11. Father's Generation (only the descendants of Gotthardt Valier) 

1. Gotthardt born February Jl, 1863 
Sebastain " April, 1864 112 year + 
Engelbert " September, 1865 2 112 years + 



3. W i l l i  " March 10, 1868 

111. Our Generation 

from (1) Gotthardt born March 10, 1910 
F r i t z  11 ? 

from (2) Max I' February9,  1895 

from (3) W i l l i  " May 18, 1895 
Alfred " Apri l ,  1896 
Karl " June 30, 1897 
Anna " September 8, 1898" 

(A family with a g rea t  number of sons!) 

The information of the  place of b i r t h  and year of grandfather Gotthardt 
Valier  made it poss ib le  t o  discover earlier ances tors  i n  par ish  r e g i s t e r s  of 
the  d i s t r i c t  of ~ G s s e n  i n  the  Algau: 

Great - grandparents of Max Valier:  , L 

Engelbert F a l i e r  and Viktoria,  ne'e Reichler 
born June 29, 1797 
i n  Bidingen near Kaufbeuren i n  the  Algau 

Great - g r e a t  - grandparents: 

Jacobus F a l i e r  
from Rieden i n  
t h e  Algau. 

and Margarethe, nee Eningerin 

(The name Valier therefore  was wr i t t en  with an F th ree  
generat ions e a r l i e r . )  

"Easter Sunday, today I began t o  study with great  determination." 

Now he seems t o  r e a l l y  concentrate on h i s  school books. The next ent ry ,  
which he obviously made i n  passing immediately a f t e r  the  termination of the  
o r a l  examination, reads: 

"July 3. Successful i n  the  f i n a l  examination with a majority, 3 p.m. - 
7 p.m." 

"July 12. Departure fo r  ~ i l l n G s s .  I have my photo-micro-, te lescopic  
and t o u r i s t i c  equipment with me." 

It is strange t h a t  he has never noted anything about h i s  departure from 
high school. A sentence which Professor von Gschliesser wrote about h i s  



~ h l l d h l r  -<;nend Val i e r ,  m y  g ive  t h e  explana t ion  f o r  t h i s :  "The Loner was 
;dverse t o  dr inking  beer ,  smoking, dr inking  songs, e t c . ,  t o  every corpora t ion  
" r ~  l clj! 5 ~ 4 , - e m S n  

ZT -be Dany th ings  t h a t  t h e  jou rna l  r e l a t e s  of the weeks in. VillnGss, only 
wo inP;;.-~l ; r ~ - - - l j  t r i p s  made by t h e  two f r i e n d s  w i l l  be  mentioned here .  

P 7 . jf LC., Attem t t o  m k e  the  Campi l le rgra t .  Return down i n t o  the  v a l l e y  
. . 1 arrcrhalel,~~ e a s t  peak, main peak, 12  p.m. midday rest, v e s t  peak u n t i l  
p ST, L ~ t - - 6  amongst a g r e a t  d e a l  of snow (o f t en  hip-deep i n  t h e  deep v i r g i n  

[nou), ?n ihn notch between Wasserkofel and l i t t l e  Furche t ta  . . . . Ascent of 
're T n n . t r f ~  i. and back again.  (Was not  easy i n  many p l aces )  . . . . ( P  

Figure  2: The G e i s l e r  group i n  t h e  Dolomites 

- "T------------- -- ) 77 e ~ ~ l g t r c  2 ;flows us from t h e  l e f t :  Wasserkofel 2915 m, Furchet ta  2936 rn, Sass 
L lgars  ?C25 m p  Ferneda S p i t z e  2832 m and Fermeda Turm 2678 n. 
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"August 18. Trip to the small Fermedaturm, through the breach between the 
foremost peak and the rote Wand. Climbing shoes and rope necessary in the 
breach. Playing at the summit without a rope." 

The departure from the Psaiers' house, from the ~illn&stal and from the 
calm, proud Dolomites was particulary difficult for him this time. "The days 
of youth are past," he wrote sadly. 

For mountain climbers and hikers, who know the Dolomites, who have once 
seen this splendid mountain region in the evening sunshine, their heart beats 
faster when they think about it. From the whitish grey bouldered slopes, which 
surround the foot of the mountains, shining rose-colored, the huge rock peaks 
tower up into the sky. - The rose-garden, the fairy-realm of the gnome-king 
Laurin, they are so called in the old German legends and epic songs. 

But where does the new name "Dolomites" come from, which the mountain 
ranges east of Etsch and Eisack have borne for approximately one hundred and 
fifty years? The French naturalist Dolomieu, a famous mineralogist and geolo- 
gist investigated this part of the Alps thoroughly and in 1791 wrote a scien- 
tific work about the special rock which the mountains are composed of. Then 
in his honor the rock was called dolomite and later even the mountain range 
was called the Dolomites. 

Studies in Innsbruck 

He studied astronomy, mathematics and physics as major subject and meteor- 
ology as a minor subject. 

"October 15. I am at the university in Innsbruck as a regular student." 

"October 17. Today for the first time at the observatory. The 4 inch 
telescope is put at my disposal." 

"October 19. Today I went on a trip with uncle Gotthardt. In doing so I 
got to know a man, who is the first to take my problem of the free flight of 
birds without a motor seriously. He wants to build me my flying-machine. The 
terrain here would be very favorable." 

"on his mountain trips Valier noticed that often a wind blowing in an 
upward direction passed over the mountain slopes. But to glide in this upslope 
wind like the birds only remained his plan and was not realized by him. (Only 
from 1920 onwards did former German war aviators develop gliding in the Rhgn.) 

"November 12. I am extremely inspired by the ancient works of astronomy, 
by Poggendorf's affair and I am moved to study with every determination." 

"On December 13, I was matriculated." 

Christmas vacation in Bozen. - 
11 On January 1, 1914 I became "membre de la socigtg astr. de France"." - 



In  t h e  summer term of 1914 i n  Tnnsbruck between l ec tu res  and c l a s s e s  an 
aerodynamical idea  came suddenly t o ' v a l i e r .  He  rapidly  b u i l t  himself a model 
a i rp lane ,  however not with the  usual propel ler  with a twisted rubber band a s  
a motor but  with another propulsive power, namely a firework rocket .  Rockets 
were t o  d r ive  h i s  a i rp lane  through the  atmosphere with t h e i r  react ion! 

An eyewitness, who to ld  about t h a t  very successful  model f l i g h t  many 
decades l a t e r  w i l l  ge t  a hearing here: 

T i r o l e r  Nachrichten 

"The Inventor of the  Jet Plane - a Tyrolean. 

A s  reported, the  Congress of Lunar Rocket Researchers m e t  
r ecen t ly  i n  Par i s .  Many f i n e  speeches w e r e  made, p a r t l y  se r ious ,  
p a r t l y  hyperutopian plans were developed, one heard i n  amazement 
of the  most recent  researches and confidently believed, a t  l e a s t  
up t o  now, i n  t h e  beau t i fu l  myth of lunar  t r a v e l .  Mention w a s  
not  made of one man only - t h a t  man namely, t o  whom we owe our 
present  day knowledge ( a i r ~ r a f t  technique), i n  f a c t  the  rocket  
motor, t h a t  man is  Max Valier ,  . . . . 

A s  soon a s  Val ier  was scarcely  18 years o ld  he made himself 
notorious i n  Innsbruck." Perhaps the  o lder  generation remembers 
even now a wonderful n ight  i n  June i n  t h e  year 1912 o r  1913, when 
a comet whizzed away over the  small Tyrolean country town which 
a t  t h a t  t i m e  was s t i l l  homely. O r  a t  l e a s t  t h e  f i e r y  thing 
looked l i k e  an incalculable  p lanet  which alarmed and fr ightened 
the  population. And what, i n  r e a l i t y  had taken place? The high 
school pupi l  Max Val ier  has constructed a k i t e  out of impreg- 
nated paper, a kind of g l i d e r ,  t o  which he had at tached a system 
of th ree  fireworks ins tead of a t a i l ,  i n  such a form t h a t  one 
rocket  lit t h e  second and then t h e  t h i r d  before it burned t o  
the  end. 

S t a r t :  Hotel Mariabrunn on the  Hungerburg. The k i t e  landed i n  
Pradl  . . . . 
No one could argue qu i t e  se r ious ly  tha t  Max Valier  is, i n  a c t u a l  
f a c t ,  the  inventor of the  jet aeroplane .I1 

The repor te r  is  indeed s l i g h t l y  i n  e r r o r  a s  regards severa l  p a r t i c u l a r s  - 
no wonder, four  decades had passed s ince  t h a t  event - it was Spring 1914 and 
the  19 year o ld  Max Val ier  was a s tudent  i n  the  second term. But how w e l l  
t he  writer of t h i s  a r t i c l e  had found t h e  t r u t h  with h i s  l a s t  sentence, which 
w i l l  su rp r i se  even him when he follows up the  years 1924 t o  1930 i n  t h i s  book. 

But then, i n  Spring 1914, no one h i t  on the  idea  of appreciat ing t h i s  
f i r s t ,  very successful  f l i g h t  of a react ion driven model aeroplane a s  a very 
promising invention, on the  contrary. S i s t e r  Martha says t h a t  she  remembers 



w e l l  " tha t  Max got  i n t o  d i f f i c u l t i e s  with t h e  po l i ce ,  t h e  po l i ce  even wanted 
t o  commit him t o  pr ison on account of the  prank and t h a t  uncle Gotthardt who 
had an influence i n  t h e  municipal council  s e t t l e d  everything." Presumably, 
however, the  uncle had made h i s  nephew give h i s  promise never t o  speak of 
t h i s  a f f a i r  - f o r  not  even h i s  f r i end  Gschliesser  knew about i t .  

H i s  fellow-students from t h a t  period t e l l  us t h a t  he w a s  a good conversa- 
t i o n a l i s t  and a bad l i s t e n e r .  He  always spoke about h i s  own thoughts and 
plans. A g i r l  s tudent  i n  Imsbruck gave him a good name - she ca l l ed  him the  
troubadour of the  stars. H i s  love belonged t o  t h e  s t a r s  i n  t h e  vau l t  of 
heaven. 

I n  t h e  vacation he worked on h i s  l i t e r a r y  plans. The f i r s t  i s  a f a n c i f u l  
opere t t a ,  "The Moon Fairy" ( D i e  Mondfee). The ac t ion  takes  place on the  moon. 
A couple of human beings v i s i t e d  t h e  inhabi tants  of the  moon. There i s  love 
and t h r e a t s  of war and f i n a l l y  a good ending. This s t range dramatic work was 
w r i t t e n  almost completely i n  t h e  weeks of t4e vacation i n  Bozen. Poetry and 
music. The l a t t e r  helps t o  make the  unsubstant ia l  a t t r a c t i v e .  - 

Valier's second l i t e r a r y  work which came i n t o  being i n  1914 appeared on 
t h e  book market as a booklet of 100 pages and was , ,~pl led  "Astronomical 
Mapping" (Das astronomische Zeichnen). 

-' q-q) -'r ~ 

The Natur and Kultur publishing house i n  Munich thus accepted the  manu- 
s c r i p t  of a s tudent  how, a t  t h a t  t i m e ,  was <n t h e  t h i r d  term. I n  t h i s  p a r t  
of h i s  l i f e  the  young student  genera l ly  assumes an academic arrogance espe- 
c i a l l y  i f  he is t h e  f i r s t  un ive rs i ty  man i n  h i s  family. Max Val ier  was not  
l i k e  t h a t .  The s u b t i t l e  of h i s  booklet was ,"A l u c i d  understandable i n i t i a t i o n  
i n t o  the  observation and graphic representa t ion of c e l e s t i a l  objec ts  a f t e r  
looking i n  the  telescope,  dest ined f o r  laymen and amateur astronomers." 

Here Max Val ier ' s  manner of s o c i a l  perception became apparent.  The 
s t a r r y  sky is f o r  him t h e  incarnat ion of beauty; indeed it is  not the re  f o r  
t h e  world of scholars  only. Each person who f inds  pleasure i n  looking a t  the  
stars w i l l  f ind  t h a t  the  booklet is a f r i end  and a id .  In  a v iv id ,  f l u e n t  way 
it t a l k s  about celestial c h a r t s  and p lane t s  and makes the  reader conversant 
with them. It even t a l k s  about the  phenomena of the  sun and moonscapes and 
broadens our knowledge without l ec tu r ing .  

Af ter  many a r t i c l e s  f o r  newspap<rs, pe&.odicals and encyclopediae t h i s  
booklet of Val ier  was h i s  f i r s t  publicat ion.  

"Dedicated by t h e  author 
t o  the  Councillor -of ~ommerce, M r .  Zel tner  , 
i n  admiration and gra t i tude ."  

I n  t h i s  way the  twenty year o ld  young man thanked the  r i c h  man, who a t  
t h a t  t i m e  i n  Bozen d id  not  see  i n  him the  badly dressed high school scholar  
but had taken him and h i s  g rea t  love f o r  the  s t e l l a r  world ser ious ly .  



In  addi t ion  t o  these  two amiable small l i t e r a r y  works he t z g a n ' a  t h i r d  
which he tackled with absolute  earnes t  and which, f o r  him, w a s  much more than 
a mere l i t e r a r y  work. 

In  the  journal  we  read: 

"May 5, 1914. I am beginning t o  wr i t e  about the  miracle of the sky, I 
round off  "The Forsaken God" (Der verlassene Herrgott) ."  

By accident  it seems t o  be t h a t  these two t i t les  a r e  found together i n  
such a way. But between the  two the re  is  a deep, inner  connection. 

In  those decades Haeckel's "Natural History of Creation" ( ~ a t i i r l i c h e  
~chopfungsgeschichte)  had such an e f f e c t  i n  i n t e l l e c t u a l  l i f e  t h a t  the  educated 
did  not  wish t o  know anything more about a c rea to r  of the  heaven and ea r th ,  
about a Lord and God. The Lord God was good f o r  t h e  upbringing of chi ldren,  
f o r  the  oaths of s o l d i e r s  and f o r  simple fo lk .  But even i n  t h e  masses the  
simple be l i e f  of t h e i r  f a t h e r s  was undermined by the  single-minded work of 
the  s o c i a l  democracy of t h a t  time: "For the  d u l l  fo lk  the  dear God and the  
church e x i s t s ;  the  scholars  have not  believed i n  it f o r  a long time." - He 
now m e t  with such an a t t i t u d e  again and again and he would say t o  h i s  sister: 
"The scholars  a r e  robbing man of h i s  f i n e s t  thing,  h i s  a c t  of l i f t i n g  h i s  eyes 
up t o  God. Consequently they a r e  making themselves g u i l t y  of a g rea t  wrong. 
They do not  no t i ce  it i n  the  cynical  arrogance of t h e i r f e r u d i t i o n  but he, 
from whom they have taken h i s  inner  happiness, does not  ask whether they have 
done t h i s  bad t u r n  t o  t h e i r  fellow-beings b l ind ly  o r  consciously." 

- In  the  Second World War the  same thought had plagued the  
courageous French author and a v i a t o r ,  Antoine de Saint  ~ x u p g r y .  
In  h i s  l a s t  t e x t ,  the  "Letter  t o  a General" (Brief an einen 
General) (wri t ten  i n  1944) he complains about soulessness: 

1 I . . . . The robot man, which one feeds with readymade 
cu l tu re ,  with standard goods l i k e  one feeds the  ox i n  the  s t a l l  
with hay, is t h e  human being of our epoch. 

He who has only known the  bar ,  the  racing-car and t h e  maga- 
z ine  a s  i n t e l l e c t u a l  l i f e  pa t t e rns ,  he today f inds  himself i n  a 
gregarious s i t u a t i o n ,  which no longer has any charm . . . . I 1  

Of h i s  companions he says: "They a r e  upright ,  respectable ,  
f i n e  and loya l .  Cer ta in ly ,  but  a l s o  miserable. They a r e  s o  
badly i n  need of a new bond with ~ o d . "  - 

The young son of the  Alps, Max Val ier ,  the  student  of 
n a t u r a l  science,  r ea l i zed  the  same thing th ree  decades e a r l i e r .  
Human beings who no longer wish t o  know anything about t h e  
Almighty God, a r e  miserable and empty. - 

Up i n  the  mountains, when one stands on a r idge  where the 
keen mountain wind s ings  i ts song, where the  towns of human 



beings a r e  so  far-off and so small and the  sky so g rea t ,  when 
one asks oneself the re  qu i t e  honestly: Do you yourself be l ieve  
i n  God? - t h e  question then seems so useless  and s tupid .  Up 
t h e r e  the  i n s i g n i f i c a n t  human being can have a s l i g h t  pre- 
sentiment of God's greatness.  But what good i s  t h a t  t o  t h e  
many human beings who l i v e  i n  t h e  p la in  country, amongst the  
mere f e a t s  of the  human hand? - Indeed even they can perceive 
a gra in  of God's greatness when they aver t  t h e i r  eyes from the  
work of man and look up t o  t h e  s t e l l a r  world. 

The plan developed i n  Max Val ie r ' s  mind: I w i l l  w r i t e  a book about the  
miracle of t h e  heavens. The f i n e s t  knowledge of our astronomers must f i g u r e  
i n  t h i s  book but i t  must be wr i t t en  so simply t h a t  every human being who s o  
d e s i r e s  can understand it .  I n  t h i s  case i t  i s  necessary t o  f i n d  t h e  r i g h t  
tone, worthy of the  subject  but  i n t e l l i g i b l e  t o  t h e  reader.  I f  a book of a 
scholar  has destroyed so  much why should another s c i e n t i f i c  book not bu i ld  it 
up again? 

These were the  thoughts which f i l l e d  the  en te rp r i s ing  youth i n  Spring 
1914. I n  1924 the  book planned appeared. It bore the  t i t l e  "Orbit and 
Nature of the  Stars" ( D e r  Sterne Bahn und Wesen). 

I n  the  War 

S m e r  1914. - The war had broken out .  - Valier ' s  mother t a l k s  about 
t h a t  period: 

"Max had never had any enthusiasm f o r  m i l i t a r y  se rv ice  and had 
regarded it a s  good luck t h a t  a t  t h a t  time he had no c i t i zensh ip .  
H i s  f a the r  who was deceased w a s  r eg i s t e red  i n  Bavaria but  we had 
omitted t o  r e g i s t e r  the  chi ld .  For t h i s  reason he remained 
exempt even longer than other  fellow-pupils. But, i n  1915, when 
t h e  regula t ion was published t h a t  even people without c i t i zensh ip  
had t o  j o i n  t h e  services  where t h e i r  b i r t h  place was, he too 
received the  order  t o  present  himself. Thus he was mourning f o r  
t h e  continuation of h i s  s tud ies  but he accepted the  inev i t ab le  
without alarm. Then he went from Bozen t o  Brixen, t o  Enns . . . 11 

Mi l i t a ry  d r i l l ,  r i f l e  exerc ises ,  and p rac t i s ing  quick marches went aga ins t  
Max Val ie r ' s  na ture  but  he never complained about i t .  Soon even h i s  company 
leader  discovered t h a t  one could r e a d i l y  appoint him f o r  the  most var ied  
s p e c i a l  dut ies .  Cheerfully Val ier  wrote t o  h i s  f r i end  Gschliesser: 

"For the  t i m e  being I am a l l  r i g h t ,  am here  i n  the  order ly  room of Baon 
but not  permanently, only f o r  a s  long a s  we s tay .  Even have my typewriter  
here. Have recen t ly  vo lun ta r i ly  taken p a r t  i n  a l a rge  sca le  d r i l l  so  t h a t  I 
w i l l  no t  ge t  rus ty .  A s  a mountaineer i n  a region which i s  w e l l  known t o  m e ,  
above 2000 meters, where even we w e r e  once together.  I commanded t h e  detach- 
ment on sk i s .  Hope t o  be ab le  t o  s t i l l  accomplish f i n e  th ings  i n  t h i s  mission 
i n  t h e  f i e l d ,  where we s h a l l  soon be." 



I n  1916 he sen t  a photo home from the  I t a l i a n  f r o n t ,  t h e r e  he is shown . . as 
a corporal  of the  riflemen of t h e  Imperial and Royal R i f l e  Regiment Bozen , 

No. 11 a t  an aiming circle theodo l i t e  fo r  a n t i - a i r c r a f t  defense. He  is s t i l l  
a youth who looks calmly and thoughtfully a t  the  apparatus. 

I n  the  year 1916 t h e  small "Booklet of S t a r s  f o r  Everyone" (~ te rnb i i ch le in  
fiir Jedermann) appeared, which Max Valier had wr i t t en  f o r  the  man i n  t h e  
trench. - The f r o n t s  ran  from t h e  North Sea t o  t h e  Alps, through Upper I t a l y ,  
through the  Balkans and through Russia t o  the  B a l t i c  Sea. Many thousand pos t s  
stood watch a t  n ight .  When the  sky was c l e a r  and calm prevailed i n  t h e  s e c t o r  
of the  f ron t ,  many a s o l d i e r  looked up t o  the  stars. The small booklet was 
quickly out  of p r i n t ,  the  booklet i n  which amongst s c i e n t i f i c  explanations 
the re  v i b r a t e s  f a i n t l y  the  exhortat ion:  Look outs ide ,  how wide t h e  world is! 
Look how small the  e a r t h l y  being and human sorrow are!  - 

The next photo came from Russia i n  January 1917. The se r ious  l e a n  face  
of a combatant looks out  from under the  steel helmet. H i s  mother says of 
t h a t  period: 

11 He w a s  assigned t o  a German army weather s t a t i o n  i n  Russia, 
t h e  detachment f o r  gas-attacks. In  one of these ,  with danger t o  
h i s  l i f e ,  he  saved a whole regiment from the  deadly gas, which 
streamed backwards due t o  t h e  change i n  d i rec t ion  of the  wind, by 
running in ,  heedless of the  d a n g e r t o  h i s  l i f e ,  and stopping the  
machines. For t h i s  he was recommended f o r  t h e  Iron Cross, how- 
ever  it  was never al located."  

Soon a f t e r  t h i s  gas-attack Val ier  was t ransferred  t o  the  army weather 
s t a t i o n  No. 17 of t h e  Imperial and Royal Airforce on the  Austrian-Rumanian 
f ron t ,  the re  he received the  Austr ian war decorat ion,  the  s i l v e r  medal awarded 
f o r  bravery, f o r  h i s  "conduct i n  t h e  face of the  enemy i n  t h e  gas-attack a t  
Smorgon on February 25, 1917." 

The senior  l i b r a r i a n  of the  Universi ty of Innsbruck, t h e  Privy Councillor 
D r .  Hans Hochenegg has described l i f e  a t  the  Rumanian f ront :  

"Meeting with Max ~ a l i e r .  

. . . . A s  adjutant  of a newly drawn-up r i f l e  b a t t a l i o n  
I w a s  t r ans fe r red  from the  Russian f r o n t  t o  t h e  Rumanian f ron t .  
We encamped i n  a South Hungarian v i l l a g e  t o  equi  ourselves and 
be t r a ined  f o r  coming operat ions.  On o f f i c i a l  3 tters I some- 
t i m e s  had t o  r i d e  t o  ~ y g r g e y  Szent Miklos t o  the  Imperial and 
Royal Corps Headquarters. The presence of an army bookstore i n  
t h a t  town espec ia l ly  pleased me; i n  s p i t e  of the  neighborhood 
which spoke a fore ign language I could supply myself with 
German books. 

One day I w a s  again amongst the new books. Suddenly a 
well-known voice resounded beside me. My former professor 
of physics in  Innsbruck had j u s t  entered,  t h e  kind-hearted 



Figure 3: Valier at the aiming 
circle theodolite for air 
defense, Austrian-Italian 
front 

Figure 4: January, 1917, Vaiier 
at the German-Russian f r o r t  

Figure 5: Cadet Valier on home 
leave and his sister Martha. 
(She preserved his letters, 
photos and books, and there- 
fore has been instrumental 
in the completion of the 
biography 

Figure 6: Valiervs first 
flight for meteorologica: 
measurements, August 15, 
1917 



D r .  Josef Dinkhauser, a dist inguished scholar .  A s  I now .learnt 
he w a s  i n  charge of a meteorological s t a t i o n  of the  A i r  Force 
i n  Szent Miklos, with t h e  post  of sub-lieutenant of the  air 
corps. Our meeting again f a r  away from home was extremely 
cord ia l .  D r .  Dinkhauser immediately inv i t ed  me t o  accompany 
him and he  t o l d  me: 'You w i l l  be surprised.  An o f f i c e r  cadet 
from the  Tyrol has been assigned t o  my s t a t i o n ,  whom you w i l l  
c e r t a i n l y  know by name, cadet  Max Valier!' 

I n  t h i s  way we m e t  and soon became good f r iends .  I see 
him so  v iv id ly  before me,  t h i s  sharply p ro f i l ed  Tyrolean 
c h a r a c t e r i s t i c  head with i ts  a c t i v e  mind. Max Valier  found 
enormous pleasure  i n  having found a compatriot of t h e  same age. 
F u l l  of enthusiasm he t o l d  m e  of h i s  f a v o r i t e  science.  A s  an 
a r t  h i s t o r i a n  without a specia l ized knowledge of n a t u r a l  h is -  
t o r y  I could hardly  follow him; but i n  any case I w a s  an a t ten-  
t ive  l i s t e n e r ,  who understood the  courageous theor ies  i n  
admiration but i m e d i a t e l y  forgot  them again. Val ier  a l s o  
spoke repeatedly about h i s  o f f i c i a l  pos i t ion .  This pleased 
him less. H e  would have preferred  t o  become an av ia to r .  But 
as a n a t u r a l i s t  he was condemned t o  an a c t i v i t y  which w a s  

1 .  indeed necessary but disregarded. Every morning he had t o  go 
up t o  g r e a t  a l t i t u d e s  with t h e  kite-balloon t o  measure a i r  
temperature and wind flow. H e  wore the  av ia t ion  badge but  he 
w a s  not  allowed t o  steer an a i rp lane  himself.  A s  an unpre- 
t e n t i o u s  'barometer-Fritz' he had t o  point  out the  way through 
t h e  a i r  f o r  the  o thers .  Even t h i s  t a sk  was not harmless. K i t e -  
bal loons were always the  object ive  of enemy a t tacks .  The unwel- 
come observers were hated and one sought t o  make them crash  with 
every poss ib le  means. Even Max Val ier  once hur t l ed  t o  t h e  
ground from a height  of a few thousand meters with a damaged 
balloon. I n  s p i t e  of t h i s  he escaped with h i s  l i f e .  H i s  hour 
had not  ye t  a r r ived  . . . . 11 

Was Val ier  a good so ld ie r?  H e  was always ready t o  r i s k  h i s  l i f e ,  i n  the  
high mountains a s  i n  the  l is tening-post  t rench i n  Russia, i n  t h e  kite-balloon 
a s  l a t e r  i n  t h e  a i rp lane .  But it w a s  never reported t h a t  he had f i r e d  one 
s i n g l e  shot  a t  t h e  enemy. Bloodshed was h i s  aversion. For t h i s  reason he 
always procured f o r  himself a post  a t  a technical  apparatus and h i s  sen io r  
o f f i c e r s  were happy t o  have a capable and r e l i a b l e  man f o r  t h i s  and they did 
not  obl ige  him t o  r e a l  so ld ie r ing  with a weapon. 

I n  August, 1917, Valier  succeeded i n  convincing the  commander t h a t  meteo- 
ro log ica l  measurements can be made even from the  a i rp lane .  A photo which he 
s e n t  t o  h i s  mother with the  words "My f i r s t  f l i g h t "  shows him i n  the  observer's 
seat of a biplane.  

On September 14, he wrote t o  h i s  f r i end  Gschliesser t h a t  he would not 
l i k e  t o  swap with him, "for, s ince  I have a l s o  been allowed t o  f l y  I have 
almost nothing l e f t  t o  wish f o r .  On August 15, I flew f o r  the  f i r s t  time, 
s ince  then frequently . . . . " - From these  l i n e s  i n  h i s  letter the  joy of 



the  generation, which s t i l l  saw i n  f ly ing  the  long desired r e a l i z a t i o n  of an 
o ld  dream of mankind, resounds towards us. For l a t e r  generat ions the  a i rp lane  
has become an obvious means of t r anspor t  and f l y i n g  has therefore  l o s t  a 
g r e a t  dea l  of i ts  pres t ige .  

On June 23, 1918, Val ier  sen t  i n  an appl ica t ion asking f o r  admission t o  
t h e  technical  course f o r  the  t r a i n i n g  of t echn ica l  o f f i c e r s  f o r  the  f r o n t  
formations of t h e  Imperial and Royal A i r  Force troops. The app l i ca t ion  was  
recommended and approved of by h i s  senior  o f f i c e r s ,  and Val ier  became a p u p i l  
of t h e  technical  course. 

Af ter  t h i s  t r a i n i n g  a s  an airplane-observer he was used f o r  t r ial  f l i g h t s  
and test f l i g h t s  of new types of a i r c r a f t ,  i n  conformity with h i s  physical  
and technical  accomplishments. - Of t h i s  period he wrote l a t e r :  

"Commanded as an o f f i c e r  of t h e  Austrian A i r  Force troops t o  frequent  
a l t i t u d e  t e s t  f l i g h t s ,  the  r e a l i z a t i o n  took shape i n  my mind t h a t  t h e  present  
propel ler  a i rp lane  must always remain unsuitable f o r  reaching the  h ighes t  
a l t i t u d e s  and only t h e  rocket a s  a means of propulsion is s u i t a b l e  f o r  t h e  
a l t i t u d e s  of t h e  stratosphere."  

"He developed t h i s  f inding a s  an expos6 whi l s t  he  l a y  i n  t h e  infirmary 
i n  September/October 1918. H e  wanted t o  send i t  i n  but the  end of t h e  war 
made t h e  rocket  plans redundant. The reason why he was i n  t h e  infirmary is  
given on September 28, on a postcard t o  ~ Z r b i g e r :  

"I am i n  t h e  infirmary. Yesterday at  8:30 a.m. I crashed at  t h e  a i r f i e l d  
a t  Aspern from a height  of 3200 meters with a burning a i rp lane .  Fortunately 
the  f i r e  went out  at  a height  of approximately 1500 meters and by t h e  combined 
presence of mind of t h e  p i l o t  and of myself w e  managed t o  p u l l  the  b i r d  hal f -  
way ou t  of t h e  v e r t i c a l  dive. I f  w e  had had another 200 - 300 meters he 
would perhaps have managed a smooth landing a t  t h e  a i r f i e l d .  So the re  was a 
crash. The p i l o t  has a few f r a c t u r e s .  Except a hard blow on t h e  shoulder 
blade, which h u r t s  very much I have nothing, not  even a f rac tu re .  What luck! 
I have had your Glac ia l  Cosmogony mate r i a l  sent  t o  m e  i n  the  infirmary,  a s  
t h e  most important of books." 

We wish t o  complete t h i s  shor t  account with the  desc r ip t ion  which h i s  
.mother wrote: 

"During the  t e s t i n g  of a new a i r c r a f t  a t  t h e  a i r f i e l d  a t  Aspern 
he  crashed with a burning motor from an a l t i t u d e  of 3000 meters, 
without i n j u r i n g  himself ser ious ly .  H i s  presence of mind had 
saved him. La te r  he r e l a t e d  t h a t ,  hardly not ic ing the  da r t ing  
flames of t h e  motor, he w a s  immediately i n t e n t  on gl id ing.  H i s  
p i l o t  weakly hung on t o  h i s  s e a t  i n  f r i g h t .  Max l e a p t  forward 
i n t o  the  p i l o t ' s  s e a t  and a t  an a l t i t u d e  of 200 meters he  man- 
aged t o  begin t o  g l ide .  They were then already i n  a cabbage 
f i e l d ,  t h e  a i r c r a f t  was completely wrecked but he himself f e l t  
h i s  body and c rep t  out  i n  amazement t h a t  he  was still unin- 
jured. Then he  helped h i s  companion out who was indeed i n  a 



worse s i t u a t i o n  but  who, too,  w a s  soon cured. Max l a y  i n  a 
garr ison infirmary i n  Vienna f o r  four weeks with a contusion 
of the  shoulder blade and a buckling of two r ibs ."  

~ f ' t e r  the  War - Hgrbiger ' s Glacia l  Cosmogony. 

Hanns HGrbiger t o  whom Val ier  had wr i t t en  t h e  postcard from the  infirmary 
w a s  a man f u l l  of ideas,  a very s k i l l e d  mechanical engineer. The fac tory ,  
which manufactured the  Hgrbiger p l a t e  valves invented by him is today s t i l l  i n  
the  family possessions and supplies t h e  whole world. 

But ~ b ' r b i g e r  was not  only a designer and inventor of useful  technical  
things,  he was s t rangely  even an inventor of an astronomical theory, g l a c i a l  
cosmogony. 

From h i s  youth the  beauty and mysteries of the  s t a r r y  sky had fasc inated  
him. A s  soon as h i s  income made it poss ib le  he bought himself astronomical 
books and a telescope with which he o f t en  observed t h e  moon and t h e  s t a r s  i n  
t h e  peaceful  evenings. I n  the  course of t i m e  the  engineer formed h i s  own 
ideas  on t h e  o r i g i n  and disappearance of the  s o l a r  system, s t r i c t l y  speaking, 
the  f i r s t  idea  about t h i s  had come upon him suddenly. The more he now fo l -  
lowed- up t h i s  new idea  i n  order t o  v e r i f y  i t ,  t h e  more observation f a c t s  he  
found i n  t h e  d i s t a n t  s t e l l a r  world than i n  our own s o l a r  system, which con- 
firmed h i s  new theory. The cause of a l l  changes, of a l l  b i r t h  and growth and, 
above a l l ,  t h e  cause of cosmic catastrophes he found was explained by h i s  new 
theory, which he c a l l e d  g l a c i a l  cosmogony. 

After  long years of study he wanted t o  inform t h e  a u t h o r i t i e s  on astronomy 
of h i s  new finding. I n  1895 he sent  notes  on g l a c i a l  cosmogony t o  the  pres i -  
dent of t h e  Berl iner  Urania, D r .  Wilhelm Meyer and t o  the  d i r e c t o r  of t h e  
Observatory of Vienna, Hofrat Weiss. But he d id  not  receive any answer. That 
could not  damp ~ Z r b i g e r ' s  courage, he was too s t rongly  convinced of t h e  
accuracy of h i s  theory. 

My g l a c i a l  cosmogony is  too new f o r  the  astronomers, he would say t o  him- 
s e l f  and he continued t o  study minutely a l l  astronomical publ ica t ions ,  espe- 
c i a l l y  t h e  repor t s  on new observations. F ina l ly  he found a f r i end  and 
a s s i s t a n t ,  Phil ipp Fauth. This p r i v a t e  astronomer, whose lunar  char t  m e t  with 
g rea t  in te rna t iona l  recognit ion from t h e  profess ional  world i n  1932 ( j u s t  a t  
t h a t  t i m e  Fauth's Lunar Atlas saw a re-edi t ion) ,  a t  t h a t  time he  took up 
~ Z r b i g e r ' s  f indings,  agreed with them and together with H;rbiger, wrote the  
f i r s t  l a r g e  complete works on ~ Z r b i g e r  ' s theory "Glacial Cosmogony" (Glazial- 
Kosmogonie). It appeared i n  1912 i n  ~ o i g t l g n d e r ' s  Publishing House, Leipzig. 
But t h e  s i t u a t i o n  was barely changed even with t h i s  book. A few new f r i ends  
and fol lowers of t h e  theory of g l a c i a l  cosmogony came forward but  the  specia l -  
ists did not  wish t o  be bothered with i t .  - "Dilet tantes" a r e  always unpopular 
with the  experts .  They busied themselves, i n  t h e i r  spare t i m e ,  with technical  
l i t e r a t u r e  and then f igured out  a personal  opinion and then wished t o  inform 
the  experts .  Of course t h a t  i s  completely nonsensical - thus th inks  t h e  
expert who has behind him long years of ser ious  study and t o  whom comes the  
person who does not have these years of study and who does not want t o  know 



any b e t t e r ,  a th ing which i s  very pre tent ious ,  i n  s p i t e  of a l l  t h e  p o l i t e  
words of the  accompanying letter. 

But engineer Hb'rbiger knew the  laws of physics, not only from school, 
they were the  world of thoughts i n  which he l ived ,  which he had t o  use continu- 
ously i n  h i s  profession,  f o r  he was a responsible constructor  of huge blas t -  
furnace gas-driven blowing engines a s  wel l  a s  cold compressors f o r  a r t i f i c i a l  
i c e  p lan t s .  The designing of pumps with maximum and minimum pressures was as 
fami l i a r  t o  him a s  the  domain of thermodynamics: heat  of fus ion and hea t  of 
vaporizat ion,  c o e f f i c i e n t s  of thermal conductivi ty and c o e f f i c i e n t s  of radia- 
t ion .  The success of h i s  const ruct ions  prove t h a t  he had accura te ly  under- 
stood these  n a t u r a l  laws and applied them cor rec t ly .  

When Max ~ a l i e r ' s  f i r s t  swll book "~s t ronomica l  Mapping" (Das astrono- 
mische Zeichnen) had appeared i n  1915, Hzrbiger read t h e  small volume. It 
pleased him grea t ly  and, v i a  t h e  publishing house he wrote t o  t h e  author who 
a t  t h a t  t i m e  was receiving h i s  m i l i t a r y  t r a i n i n g  i n  Enns. Soon the re  began a 
correspondence+) between ~ b ' r b i g e r  and Valier .  Val ier  sen t  t o  ~ b ' r b i g e r  copies 
of shor t  essays, which he published i n  "Natur- und Geisteswelt." The l a t t e r  
sen t  him h i s  own essays i n  reply ,  which t r ea ted  t h e  same subject  i n  terms of 
h i s  g l a c i a l  cosmogony theory. Here one opinion contradic ts  t h e  other.  E I  +':, 

Ingenuousness i n  t h e  interchange of ideas  was agreed upon a s  e a r l y  a s  the  ii $ 2 1  

f i r s t  letters. I n  October 1915 Val ier  wrote t o  Hzrbiger: "I do not want t3'')t -. 
argue with you any more about t h e  degree of t r u t h  of your g l a c i a l  cosmogony 
u n t i l  I have read your p r inc ipa l  work th ree  t i m e s  i n  due t i m e . "  

Of course, a t  t h a t  t i m e  Val ier  had t o l d  himself t h a t  the  s p e c i a l i s t s  
were k i l l i n g  the  theory of g l a c i a l  cosmogony by s i l ence ,  i . e .  they thought 
nothing of the  ideas  which t h e  engineer had about t h e  happenings i n  t h e  realm 
of t h e  s t a r s .  But they a r e  o f t en  not  even i n  agreement with t h e  theor ies  of 
t h e i r  colleagues. 

The high-school pupi l  Val ier  had already rea l i zed  t h i s ,  a t  t h a t  t i m e  
(1912) he had w r i t t e n  i n  h i s  astronomical a r t i c l e  f o r  t h e  school magazine 
I I Mentor :" 

I t  . . . . Even today t h e  mysteries a r e  not a l l  solved, and the  opinions 
of t h e  most d is t inguished scholars  o f t en  d i f f e r  from one another a g rea t  dea l  
on many points ,  e spec ia l ly  i n  s o l a r  theor ies  . . . . The s o l a r  phenomena, 
which w i l l  be described i n  what follows a r e  f a c t s  recognized f o r  c e r t a i n ,  
only the  causa primaria of t h e i r  o r i g i n  i s  o f ten  obscure . . . . 11 

' ) ~ r s .  Martina Hb'rbiger has kindly l e f t  t o  our a t t e n t i o n  the  copy-books, pre- 
served i n  the  archives of t h e  ~ z r b i g e r  Valve Works, of her  father-in-law. 
D r .  Hochenegg, the  Hofrat has sought and deciphered the  s t e n c i l  p r in t ings ,  
which have a l ready faded i n  p a r t s ,  of ~ z r b i g e r ' s  handwritten l e t t e r s  t o  
Valier. Unfortunately the  letters which Valier  had w r i t  ten t o  Hzrbiger , 
were no longer i n  t h e  archives i n  1961. However i n  Wolfgang Behmls book 
11 Hanns ~ G r b i g e r ,  a destiny" (Hanna Hb'rbiger, e i n  Schicksal) the  most 

important passages of these l e t t e r s  can be found. 



Thus an engineer now believed t h a t  he was drawing nearer  t o  the  so lu t ion  
t o  such mysteries of t h e  universe than the  astronomers had succeeded i n  doing 
up till then. I n  any case one must get  an i n s i g h t  i n t o  it and analyze it 
c r i t i c a l l y !  

Now Valier  had read through t h e  th ick  book i n  peace i n  t h e  weeks i n  the  
infirmary and had become a confirmed d i s c i p l e  of ~ G r b i g e r ' s  g l a c i a l  cosmogony 
theory. 

Soon a f t e r  h i s  discharge from the  infirmary there  came t h e  downfall and 
end of t h e  w a r .  With 300 crowns' severance pay i n  h i s  pocket the  second 
l i eu tenan t  of t h e  reserve,  Max Valier ,  now found himself i n  Vienna, c u t  off  
from h i s  home town; t h e  boundaries again ran t o  the  Brenner. - The conquering 
powers had handed South Tyrol over t o  I t a l y  - it  was indeed t h e  prime cos t  f o r  
t h e  sake of which I t a l y  had l e f t  t h e  Tr ip le  All iance (Germany, Austr ia ,  I t a l y )  
i n  t h e  war, and had waged war upon i t s  a l l i e s  on t h e  s i d e  of t h e  entente .  

Now i t  w a s  a matter  of continuing h i s  s tud ies .  H e  had t o  earn h i s  l i v e l i -  
hood by means of l i t e r a r y  works and evening l ec tu res .  

W e  quote from Behmfs ~ Z r b i g e r  Biography: 

I I . . . . In t h e  increasing s c a r c i t y  of provisions of t h e  winter  
Val ier  w a s  dependent on t h e  proceeds from aerodynamical and as t ro -  
nomical l e c t u r e s ,  colored more and more with g l a c i a l  cosmogony. 
On the  occasion of th ree  g l a c i a l  cosmogony l e c t u r e s  t o  the  
Viennesse " ~ r a n i a "  even the  Councillor of t h e  Government, D r .  
Eduard von Josch (Secretary of the  Academy of Decorative Ar t s ) ,  
among o the rs ,  had heard him and immediately inv i t ed  him t o  
repeat  these  l e c t u r e s  before a spec ia l ly  inv i t ed  c i r c l e  of 
Friends of Natural  Science i n  t h e  Anatomy Hall  of the  Academy; 
these  l e c t u r e s  ac tua l ly  took place  before a capacity audience. - 

From t h i s  audience, within a few weeks, the  "Cosmotech- 
n i c a l  Society i n  Austria" with Count Rudolph Schaffgotsch a s  
t h e  President  and D r .  von Josch a s  the  Vice-president developed 
t o  i t s  peak with the  connivance of ~ S r b i g e r ' s  o ldes t  son 
Johann Robert . . . . 11 

Only an e n t h u s i a s t i c  d i s c i p l e  of the new theory can speak i n  such a s t r i k -  
ing  manner t h a t  h i s  audience not  only showers him with applause which d i e s  
away quickly but they a r e  so  ca r r i ed  away and convinced by t h e  l e c t u r e r  t h a t  
they themselves show t h e i r  convict ion and want t o  help the  cause and adhere t o  
t h e  Cosmotechnical Society. 

In  ~ e h m ' s  book the re  is  a l s o  an appl ica t ion t o  t h e  Viennese Under- 
sec re ta ry  of S t a t e  f o r  information concerning lantern-s l ide  l e c t u r e s ,  espe- 
c i a l l y  on H6rbigerfs  g l a c i a l  cosmogony, i n  which Valier  asks f o r  a s u i t a b l e  
h a l l  t o  be made ava i l ab le  f o r  evening courses which w i l l  l a s t  a long time. To 
j u s t i f y  h i s  p ro jec t  he adds a r a t h e r  long personal  report: i n  which we read: 



I t  . . . . In the  long run I would not l i k e  to  contes t  the  
theory of g l a c i a l  cosmogony. A l l  the  object ions ,  which technical  
science,  according t o  which I w a s  nevertheless educated, can make, 
give way agains t  the  conquering log ic  and closed chain of argu- 
ments, which means nothing other  than t h e  so lu t ion  t o  a l l  cosmic 
and t e r r e s t r i a l  problems, before which technical  science s t i l l  
s tands  helpless .  Then the  d ies  were c a s t  f o r  me. Having become 
a Paul a f t e r  being a Saul, I now decided t o  add the  new theory 
t o  my banner and t o  carry  t h i s  banner everywhere, even i n  de f i -  
ance of the  whole of s p e c i a l i s t  learning.  I decided, i n  a l l  
expectat ion,  t o  obta in  a state pos t ,  t o  res ign s t r a i g h t  away and 
i f  it should be necessary, t o  even make the  s a c r i f i c e  of my doc- 
torship .  Hb'rbiger has languished long enough i n  ostracism, h i s  
theory made r id icu lous  and transmogrified, i n  the  September of 
t h i s  year it w i l l  be twenty-five years s ince  our master made the  
g rea t  discovery, . . . . It is  t r u l y  time t h a t  what was hidden 
comes t o  l i g h t .  

Of course a b a t t l e  w i l l  now begin. How I wish t h a t  i t  had 
already begun. Now the  beginning has been made i n  Innsbruck and 
I am already branded a s  a h e r e t i c .  When I went t o  Prof. Oppenheim 
on Ju ly  17 (1919) t o  ask him a question a s  regards t h e  a f f a i r  of 
my d i s s e r t a t i o n ,  he explained t o  m e  (s ince,  i n  the  meantime he 
must have l e a r n t  t h a t  I was a d i s c i p l e  of Hb'rbiger) t h a t  he d id  
not  accept any d i s s e r t a t i o n  which was connected, i n  any way a t  
a l l ,  with Hb'rbiger's theory. I w i l l  de l ibe ra te ly  put t h e  h i s -  
t o r i c a l  words on record here: To a f u r t h e r  quest ion from m e  
Prof. Oppenheim l i t e r a l l y  explained Hb'rbiger's theory a s  a down- 
r i g h t  swindle. To my quest ion whether he had ac tua l ly  read the  
g rea t  work, the  scholar  r ep l i ed  l ikewise l i t e r a l l y :  Not a s i n g l e  
page, thank God! (Mr. Under-Secretary, I am prepared t o  a f f i rm 
these  words by oath a t  any t i n e . )  Therefore specia l ized erudi-  
t i o n  judged the  new theory i n  t h i s  way. Blind with rage it wants 
t o  make the  troublesome r i v a l  harmless by means of an o s t r i c h  
policy! . . . . 

. . . . Prof. Oppenheim refused my i n v i t a t i o n  t o  the  l e c t u r e  
with the  words: I can hardly,  a s  it were, sanction such a l e c t u r e  
with my presence! A s  long a s  gentlemen speak i n  t h i s  way, the re  
is  c e r t a i n l y  no bas i s  f o r  discussion.  

And never theless  the  recognit ion of cosmotechnology could 
be of the  g rea tes t  use. On a cosmotechnological bas i s  alone man 
w i l l  be ab le  t o  p red ic t  t h e  general  meteorological s i t u a t i o n  f o r  
t h e  year i f  the  necessary observations a r e  placed before us;  but 
it  w i l l  a l s o  be poss ib le  t o  f ind  the  coal  and petroleum beds i n  
accordance with cosmotechnological - geological  deduction. I n  
1906 ~ G r b i g e r  predicted r i c h  sources of petroleum f o r  North 
American d i s t r i c t s  where no t r a c e s  of petroleum had ye t  been 
found and today we receive  r e p o r t s  t h a t  these  sources have i n  
a c t u a l  f a c t  been discovered. What p r a c t i c a l  perspectives r e s u l t  
from the  new theory! . . . . 11 



The word "Glacial Cosmogony" (Glazial-Kosmogonie) was now 
replaced by "Cosmotechnology" (Kosmotechnik). Later the name 
"Glacial Cosmogony" (Welteislehre) was chosen for it and in 1922 
was even recognized by Hgrbiger as ,the official name for his theory. 

There follows an extract from an appeal which'valier had distributed at 
the entrance to the hall in 1919: 

The Cosmotechnological Theory 

Epigraph: If a new verity is not considered as a whim of an 
irreverent and half-crazy crank for at least a 
quarter of a century, it was not worth bringing 
it to light. ("Welt and Haus," year 1907) 

It is twenty-five years to the day, for which we invite you, 
gentlemen, to attend our first lecture, that Engineer Hans Hgrbiger, 
the finder and master of our new theory, got wind of the theory of 
glacial cosmogony by looking at the moon in the telescope, in pur- 
suit of which, for him a logical ring of a new cosmic system above 
the firmament which was obviously heretical from the point of view 
of all the sciences, was formed which comprised the heavens and the 
earth. This idea came to him after years of untiring work. 

The enigma of the firmament as well as that of meteorology 
were separated in a new way, so to speak, even the mysteries of 
the depths of the earth broke up and attached themselves to a 
whole, without the boundaries, which have existed up till now 
between the fields of astronomy, meteorology and geology. New 
perspectives are opening up and it became possible to predict the 
general meteorological situation of the earth from the position 
of the planets years in advance as well as designate the spot where 
riches of the earth, coal, salt and oil must be found. One has 
already read about confirmations. In America rich deposits of 
petroleum were drilled during the war exactly in the areas pre- 
dicted in 1906 by Mr. Hb'rbiger. 

The following program of the lecture series, which Valier conducted in 
Vienna in September and October of the year 1919 shows the abundance of prob- 
lems dealt with by glacial cosmogony: 

Cosmotechnology 

Beginning Program of Evening 
at 7:45 p.m. Courses 

End before 
9 p.m. 

In the Anatomy Hall of the Academy of Decorative Art, Vienna I, 
Schillerplatz 3. 



I. Preparation and Introduction (Preliminary course). 

Tuesday September 16: The firmament and its movements. 

Wednesday September 17: At the observatory. Astronomical Observation 
methods. 

Thursday I I 18: The miracle of the sky observed through the 
telescope. 

Friday I t  19: Development of Weltanschauung up to cosmotech- 
nology . 

Saturday II 20: Methods of graphical representation. 

11. Fundamentals (actual beginning of the course). 

Monday September 22: The fundamentals of cosmotechnology. 

Tuesday September 23: Cosmic ballistics I. 

Wednesday I t  24: The birth of our solar system. 

Thursday 1 I 25: Cosmic ballistics 11. 

Friday 11 26: Elementary studies of the solar system. 

Saturday I 1  27: Chosen topic. Synopsis. Question time. 

111. The Planets. 

Monday September 29: The planetary system. Dimensions and numerical 
references. 

Tuesday I 1  30: Contraction of the orbit. 

Wednesday October 1: Mercury and Venus. Their problems. 

Thursday 11 2: Lunar captures. Satellites with a normal course 
and retrograde satellites. 

Friday I 1  3: Mars! - The mystery of the canals. Its 
inhabitableness ! 

Saturday 11 4 :  Chosen topic. Synopsis. Question time. 

Perhaps from October 5, lecture in another lecture hall. 

Monday October 6: Jupiter and Saturn. 

Tuesday I I 7: Planetoids and comets. 



Wednesday October 8: The moon as a celestial body. 

Thursday I I 9: The exceptional position of the earth as an 
inhabited planet. 

Friday 11 10: The clusters of stars. The construction of the 
world of fixed stars. 

Saturday 11 11: Chosen topic. Synopsis. Question time. 

IV. Cosmic Meteorological Forces. 

Monday October 13: The sun and its phenomena. 

Tuesday II 14: The ice-haze horn of the Milky Way. 

Wednesday 1 1  15: Zodiacal phenomenon (zodiacal light). 

Thursday 11 16: Cyclones, rapid falls of temperature interpreted 

% '. in a cosmotechnological way. 
d % 

Friday 11 17: The problem of shooting stars. 

Saturday 11 18 : Chosen topic. Synopsis. Question time. 

V. Geological Factors. 

Monday October 20: The problem of floods. 

Tuesday 11 21: The deluge. 

Wednesday 11 22: Geology in cosmotechnological illustration. 

Thursday 11 23: The coal seam. Its problems. 

Friday 11 24: Rock salt and petroleum deposits. 

Saturday 11 25: Final evening. The economic importance of 
cosmotechnology, especially for German Austria. 

Advance sale of course cards from Kehlendorfer, Vienna I., 
Krugerstrasse 3 and at the cinema. 

Prices: Single cards K 6 -, 4 -, scholars K 2 -, course card 
(6 lectures) K 18 -, 10 -, scholars K 6 -. 
Destitute scholars obtain free entry with an attestation from 
their head. 

Lecturer: Max Valier, astronomer. 

Each lecture is complete in itself and open to individuals! 
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Glacia l  Cosmogony 1894 - 1923 

c a l l e d  g l a c i a l  cosmogony, then cosmotechnology. 

(Here we t r y  t o  give the  reader an i n s i g h t  i n t o  t h e  bas ic  ideas  of ~ E r b i g e r ' s  
,theory by means of an e x t r a c t  from Val ie r ' s  wr i t ings  which w i l l  be a s  s h o r t  
as possible.  ) 

Glacia l  cosmogony w i l l  not be t h e  h i s to ry  of t h e  universe from t h e  "crea- 
t ion  of t h e  world" t o  i ts  end. These l i m i t s  o r  f r o n t i e r s  i n t o  t h e  i n f i n i t e  
w i l l  be l e f t  t o  philosophical  and theological  t r a i n s  of thought. 

Building on the  observations of astronomers ~ 6 r b i g e r  inquired i n t o  the  
forces  which cause t h e  formation and disappearance of s o l a r  realms with t h e i r  
p lanets  and s a t e l l i t e s  i n  the cosmos, i . e .  i n t o  t h e  fo rces  which bring about 
t h e  cycle  of nature,  t h e  death and genesis  i n  the  s t e l l a r  world. 

Because our sun is the  neares t  b r igh t  s t a r  t o  us and i s  bes t  access ib le  
t o  our observations, t h e  phenomena on i ts surface ,  sunspots, prominences ( f a l l -  
ou t s ) ,  faculae,  coronae, e t c . ,  have been recorded s ince  the  invention of the  
telescope, i.e. f o r  approximately th ree  hundred years.  (Our readers  can f ind  
the  p r inc ip les  of t h e  so-called s o l a r  a c t i v i t y  described b r i e f l y  i n  appendix 1 
i n  Max Valier's Mentor a r t i c l e  "The sun.") 

From what is small one w i l l  then point  t o  what is  l a rge ,  t o  g igan t i c  
occurrences, similar t o  explosions on a Nova, a new s t a r ,  which has glowed up 
i n  the  sky and i s  many mil l ions  of t i m e s  g rea te r  than our sun. 

~ b ' r b i g e r  says: If we see t h a t  prominences, s imi la r  t o  explosions, leap 
out  from our sun and i f  we observe t h a t  these  prominences a r e  composed of 
glowing hydrogen gases, which leave t h e  sun with tremendous ve loc i ty  and 
d i f f u s e  i n t o  space, whereas the  glowing m e t a l  gases which a r e  obviously c a r r i e d  
along i n  t h e  explosions usual ly  f a l l  back again onto t h e  sun, then we must 
inquire  i n t o  the  cause of such explosions. 

~ G r b i g e r ' s  answer runs: I f  a huge lump of i c e  o r  a small p lanet  which 
is  completely frozen lands on the  f i e r y  b a l l ,  t h e  sun, an explosion must take  
place,  sunspots and prominences must occur a s  we observed. 

The bas ic  idea  of g l a c i a l  cosmogony is  the  assumption t h a t  everywhere i n  
the  universe a s  f a r  a s  is  access ib le  t o  our eyes and astronomical apparatus, 
the  cosmic p o l a r i t y  of a hot  substance and i c e  is  t h e  dr iv ing fo rce  of a l l  
changes. The t o t a l  cosmic e f f e c t  of forces  can be explained from the  common 
force  of g rav i ty  (a lso  ca l l ed  g rav i t a t ion)  which is  s t r i v i n g  towards union 
and from t h e  expansive force  of water vapor which tends towards separa t ion,  
even i f  e l e c t r i c ,  magnetic and other  forces ,  e spec ia l ly  t h e  rad ia t ion  pressure  
of l i g h t ,  contr ibute  i n  pa r t .  

Let t h e  following explanation be in terpola ted  beforehand: Chemistry 
d is t inguishes  approximately 100 elements which we  know t o  be t h e  cons t i tuen t s  
of our e a r t h  and which a r e  found with the  help of spectroscopic ana lys i s  even 



i n  t h e  glowing gases  of t h e  sun. G l a c i a l  cosmogony d i s t i n g u i s h e s  only between 1 

H20 (water  and i c e )  on t h e  one hand and t h e  e n t i r e t y  of t h e  o t h e r  elements on i 
t h e  o t h e r  hand. What is  not  i c e  is a h e l i o t i c  substance,  i .e .  a glowing 
subs tance  . t 

I 

< 

The cause of a l l  s o l a r  a c t i v i t y  can t h e r e f o r e  be found according t o  , 
i 

~ G r b i g e r ' s  i n t e r p r e t a t i o n  t h a t  cosmic i c e  c o l l i d e s  i n t o  t h e  orb  of t h e  sun. 

l I . . . . A main ob jec t ion ,  which is  r a i s e d  aga in  and aga in  a g a i n s t  
g l a c i a l  cosmogony culminates  i n  t h e  a s s e r t i o n  t h a t  i c e  could no t  s u b s i s t ,  
e s p e c i a l l y  i n  open space because it ought t o  evaporate  immediately i n  the, 
p r e s s u r e l e s s  atmosphere . . . . I1 

(Taken from Max V a l i e r ' s  book "Orbit and Nature of t h e  S t a r s "  (Der S terne  
Bahn und Wesen), p. 343.  - The fol lowing passages,  designated wi th  t h e  page 
number only  a r e  a l s o  taken from t h i s  book.) 

Valier demonstrates t h e  counter-proof by means of a simple experiment. 
A smal l  bowl wi th  100 g of water  a t  O0 C,  i n t o  which a thermometer has  been 
planged, s tands  on a spring-balance. A b e l l  j a r  w i th  an  a i r  pump attachment 

; . d s lpu t  i n  an inve r t ed  p o s i t i o n  over  i t .  The whole t ing  i s  w e l l  p ro t ec t ed  
i a g a i n s t  hea t  input  from o u t s i d e  by lagging  and i c e .  +y Now a vacuum is made. 

A s  soon as the  a i r  p re s su re  beneath t h e  b e l l  j a r  reaches 4.6 mm barometr ic  
p re s su re  t h e  water  i n  t h e  bowl begins  t o  b o i l .  The spring-balance shows 
t h a t  13 g of water v o l a t i l i z e  as steam, however t h e  remaining 87 g f r e e z e  i n t o  
a block of i c e .  The thermometer r eads  -40° C. A l l  f u r t h e r  pumping does n o t  
make any d i f f e rence ,  t h e  i c e  cont inuously remains a t  i t s  o r i g i n a l  weight.  
How is t h a t  explained? 

1 1  The decrease i n  p re s su re  f a c i l i t a t e s  t h e  evaporat ion of a ma t t e r  bu t  it  
does no t  cause i t .  Heat is always and f i r s t  of a l l ,  p a r t  of evaporat ion.  
Only i n s o f a r  a s  t h i s  is  p re sen t  and a v a i l a b l e  can t h e  v o l a t i l i z a t i o n  of i c e  
(sublimation) t ake  p l ace  i n  t h e ,  a s  i t  were, p r e s s u r e l e s s  a r e a .  . . . . To 
begin wi th  each gram of water i n  t h e  bowl con ta ins  t h e  80 l a t e n t  hea t  of 
fu s ion  u n i t s .  Now t h e  h e a t  f o r  a p re s su re  of 4.6  mm barometr ic  p re s su re ,  a t  
which t h e  water beneath t h e  b e l l  j a r  begins t o  b o i l ,  reaches approximately 
606 u n i t s .  Hence i t  can be seen t h a t  even i f  a l l  t h e  h e a t  of fu s ion  contained 
i n  t he  water  supply is used i n  t h e  evapora t ion ,  i . e .  i f ,  a s  i t  were, t h e  water 
draws upon the  l a t e n t  hea t  of fu s ion  i n  order  t o  be a b l e  t o  evaporate ,  only 
80 /606  of t h e  o r i g i n a l  quan t i t y  can d i s s i p a t e  i n  vapor form; 87% of t h e  weight 
must remain i n  t h e  bowl a s  i c e  of O0 C t o  begin with."  (pp. 34516)  

Accordingly a q u i t e  small  vapor i za t ion  of i c e  takes  p l ace ,  t h i s  e x t r a c t s  
t h e  necessary hea t  f o r  vapor i za t ion  from t h e  rest of t h e  i c e  and causes t h e  

 or t h i s  experiment, which is  even demonstrated i n  phys ics  l e s sons  i n  many 
secondary schools  one needs a vacuum pump wi th  a very l a r g e  hourly volume 
throughput and a good f i n a l  vacuum. . . . . The lagging  f o r  p r o t e c t i o n  
aga ins t  hea t  input  must cover t h e  b e l l  j a r  and i t s  base completely,  even 
the  observa t ion  windows must be sh i e lded  by i n s u l a t i o n  covers ,  which a r e  
only opened f o r  a s h o r t  time when t ak ing  readings .  



temperature of t h e  i c e  t o  drop t o  -40' C. From then on any f u r t h e r  i c e  evapo- 
\ 

', r a t i o n  was not  possible.  - But t h e  temperature of space reaches approximately 
\ -270° C. Ice evaporation is  c e r t a i n l y  impossible there.  
\ 
\ Therefore t h e  p o s s i b i l i t y  of t h e  existence of i c e  i n  pressure less  space 
\ is proven. 
\ 

\ Since t h e  b r igh t  s t a r s  d i f f u s e  hydrogen and oxygen i n t o  space a s  promi- 
nences and s ince  the re  must be a zone the  temperature of which i s  s u i t a b l e  f o r  
t h e  combination of H and 0 t o  H20 somewhere between the  heat  of b r igh t  s t a r s  
+md t h e  coldness of ou te r  space, very minute drops of water a r e  reformed again 
and again, drops of water which, a t  the  i n s t a n t  of formation f reeze  i n t o  
Oowdered i c e  and a r e  t h r u s t  i n t o  ou te r  space by the  rad ia t ion  pressure of t h e  
sun. There t h e  powdered i c e  may somehow form a b a l l  and p a r t l y  f a l l  back, 
p a r t l y  wander through space and f i n a l l y  come i n t o  the  g rav i t a t ion  area  of 
oaher th ings  t r a v e l l i n g  i n  space. 

Question: What happens when blocks of i c e  approach a b r igh t  s t a r ?  

" .  . . . I f  t h e  approaching blocks a r e  small they explode on impact-whth 
t h e  blazing sun mass. The r e s u l t  of t h i s  i s  the  eruption of a gush of g l o w i ~ g  
gas, genera l ly  of pure hydrogen gas, when the  depth of impact is g rea te r  i t  ds 
a l s o  combined wi th  t h e  glowing gas of heavy metals (metal l ic  and erupt ive  
prominences!). Many i c e  masses which a r e  q u i t e  smaller ,  however, do not  
genera l ly  reach t h e  photosphere of the  surface  of the  sun but f r i z z l e  away 
thousands of ki lometers away from it (cf. our pyrometric deductions p. 353). 
Their vapor is  caught up by r a d i a t i o n  pressure and ca r r i ed  back i n t o  space 
(high prominences), where they again assume t h e  form of powdered i c e  a t  a suf- il 
f i c i e n t  d is tance  from the  sun. A s  a comparison one may imagine a pan f u l l  of i 

I 
molten i r o n  i n  a heavy snow storm outdoors i n  winter .  The f l akes  which a r e  
d r i f t i n g  down do not  reach t h e  surface  of t h e  glowing melt but vaporize i n  
t h e  hot  column of r i s i n g  a i r .  Carried upwards by the  current  of a i r  they 
must f r eeze  again a t  a s u f f i c i e n t  a l t i t u d e .  

The sun faculae  a r i s e  when masses of i c e ,  which a r e  s t i l l  not l a r g e  
enough t o  produce sunspots make an impact on the  sun and br ing out glowing 
masses of lower sun s t r a t a  t o  t h e  surface  by t h e i r  vaporizat ion which i s  never- 
the less  s u f f i c i e n t l y  turbulent  . . . ." (pp. 413-415) 

To c l a r i f y  the  question of how la rge  a block of i c e  must be so t h a t ,  on 
approaching the  sun, i t  does not  vaporize completely, but t h a t  there  remains 
an i c e  core which reaches t h e  surface  of the  sun, Valier  examined examples. 
H e  assumes t h a t  th ree  blocks of i c e ,  of d i f f e r e n t  s i z e s  (e.g. with a diameter 
of 20 m, of 2000 m and of 200 km) come from outer  space i n t o  t h e  area  of 
g r a v i t a t i o n  of our sun and makyimpact on it  with increasing veloci ty .  He 
ca lcu la tes  t h e i r  f a l l i n g  t i m e :  

11 . . . . I n  order t o  rush through the  whole so la r  realm of 36 as t ro-  
nomical un i t s ,  i.e. t h e  f a r t h e s t  range of Halley 's  comet v i a  the  o r b i t s  of 
Neptune, Uranus, Saturn, J u p i t e r ,  a f ree-fa l l ing  block takes 144,000 hours, 
which is equal t o  16.4 years." (p. 3 4 9 )  



l 

I n  t h i s  f a l l i n g  t i m e ,  i n  which t h e  g r a v i t a t i o n a l  p u l l  of the  sun has an f 

increas ingly  greater  e f f e c t  on i t  a s  it approaches, i ts  veloci ty  has increased 
from 0 t o  630 km/s. I 

1 

Then the  amount of heat  was ca lcula ted  which s t r i k e s  the  block of i c e  1 

during i ts  f a l l i n g  t i m e  through s o l a r  radia t ion.  It depends on the  condition ,' 
i of the  surface  of the  i c e  what percentage of r ad ia t ion  it absorbs, how much 

I penet ra tes  and a l s o  how much it  e m i t s  back i n t o  space by means of radia t ion.  I 

The ca lcu la t ions  now show t h a t  t h e  small block of a diameter of 20 m 
vaporizes before it reaches the  sun. 

The average-sized block, it may have a diameter of 200 t o  2000 m, ( a  
s i z e  which the  smallest  a s te ro ids  have), w i l l  a l s o  experience an in tense  
vapor generation when i t  approaches t h e  sun. The vapor r i s i n g  on its south 
s ide  is  bent  back by t h e  repuls ive  fo rce  of s o l a r  r ad ia t ion  and w i l l  represent  
a comet's t a i l  behind the  comet's head. But a ves t ige  of the  unvaporized i c e  
w i l l  reach the  glowing orb. There detonation takes place amongst phenomena 
resembling explosions. - From t h e  e a r t h  we can discern  faculae  on the  sun. 

Even i n  the  very l a r g e  block of a diameter of 200 km a tremendous vapor 
generat ion w i l l  set i n  near t h e  sun, however t h e  block will r e t a i n  the  vapor 
due t o  i t s  own very remarkable g r a v i t a t i o n a l  pu l l .  The vapor r i s i n g  on the  
s i d e  turned t o  the  sun, which had permeated backwards due t o  rad ia t ion  pres- 
sure  w i l l  again f reeze  f a s t  on t h e  n igh t  s ide ,  f o r  the  cold of outer  space 
s t i l l  more o r  l e s s  p reva i l s  i n  t h e  deep shadow of t h e  mass. 

Let us assume t h a t  t h e  block has accura te ly  reached i t s  object ive  and 
makes an impact on the  sun ( i . e .  t h a t  it has not shot  past  the  sun and then, 
o rb i t ing  i t ,  has vaporized gradually) .  

1 I . . . . Because t h e  block of i c e  is  very l a r g e ,  therefore  i t s  circum- 
f e r e n t i a l  surfaces  a r e  q u i t e  small i n  comparison t o  i ts  i c e  mass capacity,  
t h e  heat  necessary f o r  t h e  vapor iza t ion of the  block cannot be absorbed i n  a 
few seconds even when it dives i n t o  the  glowing mass and, i n  addi t ion  t o  t h a t ,  
because the  surface ,  through which the  heat  transmission must take place,  i s  
not  adequate on the  one hand, because t h e  glowing masses immediately adjacent  
t o  t h e  block of i c e  do not  contain so much heat  a s  is necessary f o r  the  
instantaneous vaporizat ion of the  i ce .  Therefore a kind of so l id i fy ing  skin  
is  formed from t h e  formerly molten mass by the  rapid  ex t rac t ion  of heat  
around t h e  block of i ce .  But t h i s  sk in  which thickens continuously i s  puffed 
out i n t o  a kind of sponge substance by the  vapor penet ra t ing  outwards, which 
makes i ts  way i n t o  mi l l ions  of pores, during the  nevertheless in tense  
vaporizat ion a t  the  contact  surface  of heat  and i c e .  This sponge substance 
can be compared t o  pumice. This s l ag  pumice s h e l l  around t h e  i c e  core i s  
theref  o re  formed from t h e  substance of the  incandescent orb. 

. . . . Ins ide  t h i s  s h e l l  the  general  l iquefac t ion  of t h e  i c e  and the  
heating of t h e  melted snow and i c e  t o  the  l e v e l  of r e ta rda t ion  of bo i l ing  
now takes place. This continues u n t i l  f i n a l l y  a s t a t e  is reached where the  
s l i g h t e s t  shock from outs ide ,  a small pressure r e l i e f ,  a rise of the  bomb, 



which is  ready to  explode i n  the glowing body of t h e  c e l e s t i a l  g i a n t ,  i s  enough 
t o  t r i g g e r  off the  dreadful  explosion which is  beyond a l l  human conception. 

. . . . The fo rce  of the  explosion can be g rea t  enough t o  take a t  l e a s t  
a p a r t  of the  mass r i s i n g  from the  c r a t e r  i n  the  incandescent explosion cone 
pas t  t h e  l i m i t  of the  a rea  of g rav i t a t ion .  W e  know t h a t ,  f o r  our sun, erup- 
t i o n  speeds of 630 km/s would s u f f i c e  whereas f o r  our e a r t h  approximately 
11.2 km/s is  s u f f i c i e n t ,  whereby, i n  each case,  the  f igure  holds good f o r  the  
case which corresponds t o  the  f i r i n g  of a cannonball from the  surface  of the  
s t a r .  In t h i s  way we would c e r t a i n l y  a r r i v e  a t  very high 'parabolic '  veloci-  
t i e s  f o r  g i a n t  stars with a mi l l ionfold  s o l a r  mass, v e l o c i t i e s  which would 
have t o  be reached i f  t h e  expulsion of the  masses from the  c r a t e r  should be 
understood i n  t h i s  way only. But i n  r e a l i t y  the  e jec ted  masses a r e  not shot  
out of a shor t -barre l led  mortar but s t i l l  p rec ip i t a ted  on a tremendously long 
path by the  propulsive explosive gases, probably out  on severa l  g ian t  r a d i i  
so t h a t  we must imagine a sh ip ' s  gun di rec ted  v e r t i c a l l y  whose bore is  
20,000 km long t o  r e c t i f y  the  comparison with the  canqon-shot. I n  order t o  
f i r e  a p r o j e c t i l e  from the  e a r t h  out of such a b a r r e l  i n  such .a way t h a t  i t  
does not  f a l l  back again t o  our na t ive  s t a r  i t  is  s u f f i c i e n t  t o  give i t  a 
ve loc i ty  which i s  ten  t i m e s  lower ( i . e .  approximately 1 km/s) up t o  t h e  
muzzle of the  gun, f o r  up i n  the  a i r  the  'parabolic '  c r i t i c a l  ve loc i ty  i s  
approximately t en  t i m e s  smaller  than on the  e a r t h ' s  surface  on account of the  < -  

decrease i n  the  force  of gravi ty .  Now v e l o c i t i e s  of e j ec t ion  up t o  5000 km/s 
have already repeatedly been measured by measuring the  s h i f t s  of the  s p e c t r a l  
l i n e s  (as a r e s u l t  of the  Doppler e f f e c t )  during the  outburst  of the Novae, 
which, i n  the  l i g h t  of what has j u s t  been s a i d ,  must be considered t o  be suf- 
f i c i e n t  t o  shoot masses, even of enormous g ian t  s t a r s ,  i n t o  space i n  such a 
way t h a t  they do not  f a l l  back again. . . . This p a r t  of the e jec t ion ,  which 
i s  f r e e  from fall-back, the  course of which cascades down l i k e  a fountain,  and 
which sweeps through space v ic to r ious ly  and by t h i s  t i m e  alone,  i s  regarded 
by the  theory of g l a c i a l  cosmogony t o  be the  primary element of s t a r  realms i n  
the  making. - Whether a s o l a r  s t a t e  is formed l i k e  our own o r  whether a clus- 
ter of stars evolves from the  b a l l  of the incandescent p r o j e c t i l e ,  depends on 
the  p a r t i c u l a r  circumstances i n  the  individual  case.  Perhaps the re  a r e  o the r  
p o s s i b i l i t i e s  of development. 

In any case thephenomenon of t h e  impact -- of a fundamentally icy c e l e s t i a l  
body i n t o  a glowing s t a r  is  the  only one which, contrary t o  a l l  o thers  i n  the  

thermal energy back i n t o  k i n e t i c  energy on a l a rge  s c a l e  
by the  re ta rda t ion  of e b u l l i t i o n  explosion occurring a f t e r  impact and thus 
counteracts  the  tendency of g rav i t a t ion ,  which is incl ined t o  d r ive  a l l  bodies 
together and f i n a l l y  t o  u n i t e  them i n t o  one mass." 

This is  the  fundamental idea  of g l a c i a l  cosmogony. 

~ b ' r b i g e r  amplif ies:  I f  t h e  e j e c t i o n  from the  Nova comprises an exceed- 
ingly  l a r g e  incandescent sphere a s o l a r  realm l i k e  ours i s  formed from the  
projec t ion cone which sweeps through space. The smaller spheres o r b i t  t h e  
big brother a s  p lanets .  But even from the  beginning there  were many f r e e  
hydrogen and oxygen gases i n  t h e  projec t ion.  A s  was described above, i c e  



r e s u l t s  from t h i s ,  which accompanies t h e  newly formed s o l a r  realm a s  an ice- 
haze horn, as ~ g r b i g e r  ca l l ed  it. - The fo rce  of g rav i ty  causes the  small 
as te ro ids  t o  be absorbed by the  l a r g e  bodies i n  t h e  course of t i m e .  The major 
p a r t  crashes i n t o  the  sun. The l o s s  of energy which t h e  sun s u f f e r s  through --- --- 
rad ia t ion  is counteracted by t h e  k i n e t i c  energy of t h e  f a l l i n g  bodies, Often 
a p lanet  a l s o  takes  i n  a smaller planetoid which then r o t a t e s  around t h e  big- 
ger  brother a s  a moon. Hgrbiger says t h a t  a displacement of t h e  w a t e r  masses 
on e a r t h  was caused by the  capture of our present  moon and the  enormous 
c l ima t ic  va r ia t ions ,  which were t h e  cause of the  b i r t h  of our I c e  Age, could 
be explained by t h i s .  I n  addi t ion  he  follows the  idea  t h a t  the  e a r t h  has  
already known a small a t tendant  moon, the  t e r t i a r y  moon, t o  approach t h e  e a r t h  
i n  s p i r a l  o r b i t s  which contracted more and more u n t i l  i t  f i n a l l y  f e l l  down 
onto the  ear th .  This resul ted  i n  tremendous flood d i s a s t e r s  and, i n  many 
places on the  surface  of the  ea r th ,  t h e  fo ld ing of mountains, i n  o thers  dis-  
placements and volcanic eruptions.  

(The ancient  s t o r i e s  of the  Bible of t h e  deluge and of the  Last Judgement on 
Doomsday [described i n  t h e  ~ p o c a l ~ ~ s e ]  and a l s o  t h e  old Germanic myths of the  
universa l  conf lagra t ion t o  come, everything points  t o  the  f a c t  t h a t  humans 
have already inhabited our e a r t h  when the  calmness of the  surface  of t h e  e a r t h  
was disturbed by the  approach of a moon. These images of surrender from pre- 
h i s t o r i c  times of t e r r o r  can a l s o  become images of t h e  fu ture . )  

I n  c e l e s t i a l  bodies, which, l i k e  our ea r th ,  have f o r  an ou te r  s h e l l  a 
s o l i d  c r u s t  which has cooled down t h e  f a l l i n g  of a fore ign body n a t u r a l l y  
produces o ther  e f f e c t s  than i n  a b r igh t  s t a r .  

Whilst meditation on the  phenomenon of the  f a l l  of the  t e r t i a r y  moon 
~ G r b i g e r  found an explanation f o r  many geological  f a c t s .  I n  pursui t  of such 
t r a i n s  of thought he came, f o r  example, t o  considering where deposi ts  of 
petroleum might be s i t u a t e d  on our ea r th .  I n  doing so he named regions which 
were previously not  known t o  contain petroleum. I n  one such a r e a  i n  North 
America a r i c h  petroleum deposit was found l a t e r .  

Even meteorological questions appear i n  a new l i g h t  through the  conceptions 
of g l a c i a l  cosmogony. Contrary t o  t h e  opinion of astronomers up till t h a t  
t i m e ,  which saw i n  the  Milky Way an accumulation of the  remotest suns, g l a c i a l  
cosmogony bel ieves  i n  recognizing an accumulation of i c e  s a t e l l i t e s  a t  the  
f u r t h e s t  l i m i t s  of our s o l a r  system. - ~ G r b i g e r  says t h a t  blocks of i c e  which 
rush towards the  sun a r e  p a r t i a l l y  captured by the  l a rge  p lane t s ,  e spec ia l ly  
Jup i t e r  and Saturn. Whether these  p lanets  a c t  a s  a screen separa t ing t h e  
blocks of i c e  which a r e  hur t l ing  i n  and the  sun o r  whether they a r e  s i t u a t e d  
i n  a l e s s  i n f l u e n t i a l  pos i t ion  i n  t h e i r  o r b i t  influences t h e  occurrence of sun- 
spots  and the  weather s i t u a t i o n  on our ear th .  

~ G r b i g e r  drew such conclusions and many others  from t h e  new theory. A s  
has already been mentioned a t  the  beginning, what i s  described above is only 
a shor t  and very incomplete e x t r a c t  from Val ie r ' s  book. H e  who wishes t o  
become more acquainted with ~ G r b i g e r ' s  g l a c i a l  cosmogony theory must study it 
i n  the  o r i g i n a l ,  t h a t  is ,  read through the th ick  book e n t i t l e d  "Glacial 
Cosmogony" (Glazial-Kosmogonie) by Ph i l .  Fauth or  a t  l e a s t  read Max Val ie r ' s  
book e n t i t l e d  "Orbit and Nature of t h e  Stars" (Der Sterne Bahn und Wesen). 



If we compare the conception of the cosmic events of glacial 
cosmogony (which Hb'rbiger had submitted to authorities on astronomy 
as a memoir as early as 1895 and had published as "Glacial Cosmo- 
gony" in 1913) with present-day notions, as are described, for 
example, by Rolf MGller in 1958 in "solar Research in the Inter- 
national Geophysical Year1' (Sonnenforschung im Internationalen 
Geophysikalischen Jahr), VDI publishing house, the physical notion 
of the world has of course changed in the meantime because of the 
new knowledge of atomic power. 

~Grbiger's question about the cause of the cosmic explosion 
phenomena, which he had asked himself as an engineer eighty years 
previously and which he sought to answer with his glacial cosmogony, 
is solved differently in the atomic age as is his question which 
asks what compensates for the loss of energy which the sun suffers 
continuously due to radiation. 

R. MGller answers the latter question: "Now one short word 
about the source of solar energy . . . . The roll of the stoker, 
who keeps the furnace of the sun operating over billions of years, 
consists in the transformation of hydrogen atoms into helium." + ,  

9 ' 

~arbiger could know nothing at the turn of the century about 
nuclear processes with their huge development of energy. 

But many a thing which figures prominently in ~Grbiger's 
theory and which he concluded from his conception of the origin 
of our solar system, can now be found in publications on observa- 
tional findings, for example in chapters on solar-terrestrial 
connections or on radiation belts and zones which surround the 
earth outside of its atmosphere, etc. 

At that post-war period, between studies and lecturing activities Valier 
wrote a short Utopian tale "Spiridion Illuxt" which appeared as a pamphlet at 
Easter 1919 printed by the 'Deutsche Buchdruckerei, Innsbruck.' It is not 
known to us that somewhere in a previous publication the thought of an atomic 
bomb or of a nuclear power-plant is to be found. Thus, we must assume that 
these ideas appear for the first time in Valierls novel of the future. 

In Spiridion Illuxt he portrays the life of a misanthrope endowed with 
every ability but villainous. He plots destruction out of despised love, 
destruction of the earth with every living thing. - The demonic Spiridion 
goes through all the explosives and their effect in thought and then comes to 
the conclusion: 

11 If one could succeed in exploding not only molecular compounds but in 
thrusting the cleaving wedge into the body of the atoms themselves, thus, if 
this method is once successful in causing a single atom to explode, every 
other atom of the same chemical element must explode in sympathy . . . . 11 



Then on a South Sea i s l and  he bu i lds  a s o l a r  p lant  with thousands of con- 
cave mirror  r e f l e c t o r s ,  

" in order t o  expose the  g ian t  c o l l e c t i v e  molecule of a l l  t e r r e s t r i a l  ele- 
ments, which he constructed syn the t i ca l ly  by means of chemicals with immense 
ass idu i ty ,  t o  t h e  explosive radia t ion.  I f  t h i s  molecule exploded each of the  
elements appearing i n  it must explode with it and hence t h e  whole world must 
d i s in tegra te ,  must dwindle i n t o  nothing. 

And Spir id ion I l l u x t  himself? 

H e  wanted t o  view t h i s  spectac le  of the  end of t h e  world from a s a f e  cos- 
mic distance.  

He had c a r e f u l l y  made h i s  whole globe from aurhodium, an element produced 
a r t i f i c i a l l y  by him i n  the  labora tory  and he had a l s o  been ca re fu l  t h a t  no 
t r a c e  of aurhodium had got  i n t o  t h a t  a l i p h a t i c  parent  molecule of the  
explosion . . . . 11 

The t echn ica l  novel of fantasy  descr ibes  i n  an immensely exc i t ing  way how 
Spiridion prepared everything f o r  t h i s  a c t  of des t ruct ion.  H e  himself l e f t  
the  e a r t h  i n  h i s  globe of aurhodium, f o r  everything was adapted t o  automatic 
delayed ign i t ion .  

"The hand jumped from dash t o  dash inavoidably. - The l a s t  second. 

Then Spir id ion saw a cloud thundering upwards where t h e  i s l and  w a s  
s i t u a t e d  i n  t h e  sea.  - He shouted f o r  joy. With a steady gaze he 
clung t o  h i s  telescope,  . . . . I I 
But now before the  g ian t  c o l l e c t i v e  molecule which contained a l l  chemical 

elements, except aurhodium, exploded, it  had dwindled away and had been trans-  
muted i n t o  pure aurhodium under t h e  influence of t h e  overwhelmingly concen- 
t r a t e d  sun-spot radia t ion.  I n  t h a t  case only the  explosion of t h e  aurhodium 
molecule had taken place. For t h i s  reason t h i s  explosion, which was t o  
destroy t h e  t e r r e s t r i a l  globe, had not  a f fec ted  t h e  na tu ra l  elements, t h e  
components of the  e a r t h ,  but had annihi la ted  h i s  space ship-aurhodium globe. 
Thus t h e  monster - Spir id ion I l l u x t ,  m e t  h i s  death i n  the  void of space a s  t h e  
l a s t  v ic t im of h i s  own a t rocious  deeds. 

Val ier  may have wr i t t en  t h i s  gruesome t a l e  no t  only on account of the  
necess i ty  of earning money, the re  may a l s o  have been depressing thoughts of 
the  war which brought death and des t ruct ion,  which he had t o  write out of 
hea r t  i n  t h i s  way. 

But i f  he had t o  t o i l  around with t h i s  gloomy t a l e  and with debts ,  he 
himself w a s  not  gloomy. H i s  member's t i c k e t  f o r  t h e  German and Austrian 
Alpine Mountaineering Club shows t h a t  from Innsbruck he again found the  way 
i n t o  the  mountains. 



In  August, 1919, Valier  wrote t o  h i s  mother: 

I1 . . . . Dear mother, do not  bear me  a grudge i f  I e n t r e a t  you, a s  I have 
already done on t h e  card and a l s o  i n  t h e  telegram, t o  send me  my dear l i t t l e  
sister, Martha . . . . 11 

He describes how urgent ly  he needs a sec re ta ry ,  and ass i s t ance  wi th  the  
l e c t u r e s  and a l s o  someone who takes pains f o r  him and h i s  needs. 

H i s  s i s t e r  Martha had attended t h e  g i r l s '  col lege  and i n  1919 had taken 
the  f i n a l  examination a t  the  "Real-gymnasium." The t a len ted  g i r l  had wanted 
t o  study medicine and be a doctor. But a f t e r  the  col lapse  of 1918 such a 
plan w a s  no longer f i n a n c i a l l y  poss ib le  f o r  her  parents .  Then she had attended 
evening c lasses  f o r  stenography, typewrit ing and book-keeping. She would have 
been ab le  t o  be a t r u e  help  f o r  him. But he r  parents  d id  not  permit i t .  

I n  t h e  meantime another book by Max Val ier  appeared p r in ted  by t h e  
"Deutsche Buchdruckerei ~nnsbruck:" "The Fundamentals of Cosmotechnology" 
( D i e  Grundlagen der  Kosmotechnik). - 

, I  
I n  t h e  correspondence of 1919 and 1920 we f i n d  many passages where 

~ G r b i ~ e r  warns h i s  young par t i san  "against spending too much" and agains t  I 

unauthorized ac t ions .  On September 6, 1921, ~ G r b i g e r  wrote t o  Val ier  i n  
dismay: 

11 . . . . I could say a g r e a t  deal  about your J u l e s  Verne 
p ro jec t s .  They w i l l  again give a f r e e  r e i n  t o  youthful  fancy. 

I I . . . .  
From t h i s  letter and from an account given by D r .  Lanner of a conversation 

i n  Innsbruck we l e a r n  t h a t  Val ier  was ,  a t  t h a t  t i m e ,  concerned with t h e  p ro jec t  
of a rocket  research f l i g h t  t o  o the r  c e l e s t i a l  bodies. The r e a l i z a t i o n  of t h i s  
pipe-dream could prove t h e  accuracy of t h e  theory of g l a c i a l  cosmogony t r u l y  
and i r r e f u t a b l e .  A l l  t h e  arguments i n  newspapers and evenings of debate would 
then founder and dwindle i n t o  s i l ence .  But ~ S r b i g e r ,  t h e  bold c rea to r  of a 
new notion of t h e  world, did no t  be l i eve  i n  Va l ie r ' s  rash  ideas  of the  space 
f l i g h t  of a rocket.  - Max Val ier  s tands  i n  the  b i t t e r  s t rugg le  f o r  existence;  
t o  chase a f t e r  t h e  pipe-dream i s  impossible f o r  him. 

Hedwig Val ier  

I n  1919 Valier became acquainted with t h e  woman who became 
h i s  pa r tne r  f o r  l i f e .  

D r .  Got t f r ied  Hohenauer, a school fel low from Bozen was kind 
enough t o  communicate t o  us the  following reco l l ec t ion :  

11 . . . . Soon a f t e r  t h e  co l l apse  I m e t  my school f r i e n d  
Val ier  i n  Vienna and s a t  with him repeatedly u n t i l  l a t e  a t  n ight  
i n  an inn of the  o ld  Freihaus i n  the  Naschmarkt. I have t h e  
reco l l ec t ion  t h a t  t h i s  was a very dark t i m e  of s c a r c i t y  of 



Figure 7: The Va l i e r  married couple 

provis ions  and coa l ;  bu t  when we s a t  t oge the r  f o r  hours we fo rgo t  
the whole world around us because we debated e n t h u s i a s t i c a l l y  
about  cosmic i s s u e s .  We had a l r eady  gone i n  f o r  astronomy a t  t h e  
high school  of Bozen toge the r  with V a l i e r ' s  school  fe l low Oswald 
von Gschl iesser ,  a l s o  a childhood f r i e n d  of mine and we had regu- 
larly made astronomical  observa t ions  wi th  a p a r a l l a c t i c  t e l e scope  
rigged up by Va l i e r ,  observa t ions  mainly of b ina ry  s t a r s  which 
would seem, according t o  a memo i n  V a l i e r ' s  j ou rna l  which was pre- 
served from t h e  per iod  i n  Bozen, t o  have been drawn t o  h i s  a t t e n -  
tion by me. I n  those  meetings and debates  a t  n igh t  i n  Vienna t h e  
conversa t ion  revolved mainly around ~ E r b i g e r ' s  "Glac ia l  Cosmogony" 
t o  which, a t  t h a t  t ime, Va l i e r  was pas s iona te ly  devoted, whereas 
I appeared, a s  it were, a s  an advocatus d i a b o l i .  A t  t h a t  time I 
w a s  a q u i t e  young o f f i c i a l  i n  t h e  Minis t ry  of Food and Agr icu l ture .  
I had never heard about t r i a l  f l y i n g  but I indeed heard about h i s  
keen l i t e r a r y  a c t i v i t y .  A t  t h a t  t ime Va l i e r  had a s e c r e t a r y  f o r  
t h i s  work, I th ink  t h a t  she  was c a l l e d  M r s .  Bucek o r  something 
l i k e  that; he once introduced me t o  he r  and h e r  s t i l l  very  young 
and b e a u t i f u l  daughter a t  t h e i r  domicile.  The l a d i e s  were 
exkrernely p l easan t  and h e l p f u l ,  I th ink  t h a t  we were en t e r t a ined .  
1 also had t h e  impression t h a t  Va l i e r  toyed wi th  t h e  p l an  of 
marrying t h e  mother; i n  any case ,  I know t h a t  t h i s  l ady  was 
already very bound up wi th  h i s  work a t  t h a t  t i n e .  I no longer  
know whether Va l i e r  married t h e  woman w h i l s t  I was s t i l l  i n  
Viezma, but I never doubted t h a t  t h i s  s e r i o u s  and i n t e l l i g e n t  
wcpiagan, whom I got  t o  know a t  t h a t  t ime, was h i s  f u t u r e  wife ."  

For o u t s i d e r s  t h e  g r e a t  d i f f e r e n c e  i n  age - she was twenty 
years o l d e r  than he - has  o f t e n  given r i s e  t o  con jec tu re s  which 
were too un jus t ,  bu t  spread abroad unscrupulously. I n  t h e  year  
1951 Mr* N. . . . t o l d  us ,  f o r  example, t h a t  Va l i e r  had married 
a r i c h  woman j u s t  t o  be a b l e  t o  devote himself completely t o  h i s  



work on rockets  and not t o  be obliged t o  p r a c t i c e  a profession. 
This af f i rmat ion is  e n t i r e l y  wrong. 

M r s .  Hedwig Valier ,  born Alden, was born i n  1875 i n  Breslau. 
H e r  f a t h e r  was a chief conductor and a t  t h a t  t i m e  a wealthy man. 
H e  had bought himself a b e a u t i f u l  v i l l a  i n  Austrian S i l e s i a  and 
r e t i r e d  there .  H i s  daughter, married t o  a Viennese wine mer -  
chant returned t o  her  pa ren ta l  home soon a f t e r  the  b i r t h  of her 
small daughter, t h e  unhappy marriage was dissolved. I n  t h e  war 
she attended a nursing course i n  Vienna and then worked i n  
inf i rmar ies .  A t  t h e  col lapse  i n  1918 - 1919 her f a t h e r  l o s t  
a l l  h i s  property. Then the re  began hunger and s t a rva t ion  i n  
Vienna. - Even l a t e r ,  a s  f a r  as Max Valier  i s  concerned, l i f e  
brought enough mater ia l  d i s t r e s s .  

When we came i n t o  contact  with her i n  1958 she was 83 years 
o ld ,  a s i c k  woman who was bedridden and very lonely. Writing 
gave her  pains and i n  s p i t e  of t h i s  the re  began a b r i s k  corre- 
spondence between us. She wrote f u l l  of s p i r i t ,  f l u e n t l y  and 
c lea r ly .  She always spoke of Max with admiring enthusiasm. 

Works on Metaphysical Problems 

I n  Autumn 1920 Valier  applied himself t o  another f i e l d ,  t r a i n s  of thought 
which had appeared before him i n  t h e  n ights  during the war and which could not  
be pushed as ide  forever.  "What good is the  o s t r i c h  policy.  One day one must 
jump t o  it," he would say and on the  occasion of h i s  journey t o  Munich he took 
up a l i a i s o n  with the  publisher Wilhelm Barth t o  acquire the  ava i l ab le  l i t e r a -  
t u r e  on metaphysics which was t o  be taken ser ious ly .  

M r s .  Val ier ,  who had l e a r n t  typewriting and stenography i n  order t o  be ab le  
t o  help him i n  h i s  work, sa id  t o  her  husband anxiously a f t e r  a long d ic ta t ion :  

1 I I f  you i s sue  such a publ ica t ion you w i l l  compromise yourself 
with it i n  the  eyes of your un ive rs i ty  professors more than with 
your campaign f o r  ~ G r b i ~ e r . "  - 
I I I n  ex te rna l  things,  c lo th ing and manners one should take t h e  pains t o  be 

a s  required,  I have f a l l e n  i n  with you a s  f a r  a s  t h a t  is  concerned and acted 
upon your exhortat ions.  But, Hedi, look what is  concerned here,  i t  i s  not  
ex te rna l  things. How many people who have come home from the  war say: A s t range 
th ing happened t o  m e  the re ,  which I cannot explain.  Many would l i k e  t o  fo rge t  
what they experienced i n  the  f i e l d .  But many must grapple with the  encounters 
with o the r  worlds and with thoughts which touch on these worlds. And your Max 
belongs t o  these l a t t e r .  "+) 

I n  t h i s  way "The Transcendental Vision" (Das transzendentale Gesicht) 
(Christmas 1920); "Things of the  Beyond" (Dinge des Jense i t s )  (Easter 1921); 
"Trini ty of t h e  Original  Being" (Des Urseins D r e i f a l t i g k e i t )  (Autumn 1921) came 
i n t o  being. 

+ ) ~ d a ~ t e d  from M r s .  Va l i e r ' s  account. 
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- Even ~ g r b i ~ e r  was very unhappy about Va l ie r ' s  metaphysical works, he 
feared t h a t  they would do damage t o  t h e  reputa t ion of the  theory of g l a c i a l  
cosmogony, s ince  Max Val ier  was known a s  i ts  pioneer. - 

The th ree  books appeared i n  Munich pr in ted  by Wilhelm Barth's Faustverlag; 
they were co l l ec ted  together i n  the  book "lletaphysical Problems" (Metaphysische 
Probleme) f o r  the  new edi t ion .  I n  t h e  preface t o  h i s  f i r s t  small volume i t  
reads : 

I I . . . . The pages which w e  have col lec ted  together f o r  t h e  f i r s t  time 
about a hypothesis and i t s  experimental confirmation w i l l  not and ought not t o  
contain anything e l s e  than what we  have deducted up till now, t h a t  is  up t o  
t h e  conclusions of t h e  f i r s t  experimental group, according t o  our i n t e l l e c t u a l  
and i n s i g n i f i c a n t  methods with reference  t o  t h e  problem of the  psychophysical 
wave and what we have obtained by hard work. We a r e  f u l l y  aware t h a t  l i t t l e  
i s  p o s i t i v e  but we a l s o  know t h a t  the  s l i g h t e s t  thing can develop t o  something 
of enormous importance i f  only i t  is r e a l l y  pos i t ive .  . . . I1 

I n  t h e  second p a r t  which he ca l l ed  "Things of the  Beyond" (Dinge des 
J e n s e i t s ) ,  i n  the  preface he speaks d i r e c t l y  of the  f a c t  t h a t  he and many 
brothers  i n  arms were suddenly confronted with such questions without having 
gone i n  search of them. 

I I . . . . A t  t h a t  time, i n  the  f igh t ing  trench,  when the  realm of the  
beyond seemed near t o  him (the author)  who was under the  f ly ing  f l a g  of death 
which threatened a hundred t i m e s  each hour and when the  present  world seemed 
small,. . . . I I 

A s tudent  f r i end  i n t o  whose hands such a book had found i t s  way, once 
sa id  t o  Valier: " Y e s ,  Max, your maxim reads: My own judgement is  f o r  m e  the  
only c r i t e r i o n  of a l l  things." - Valier  repl ied:  " A l l  very w e l l  but why do 
you use such f i n e  bombastic words f o r  a truism?" Laughing, the  f r i e n d  turned 
t o  Mrs. Valier:  "Your husband is  a hopeless case. He has not noticed t h a t  
I was t a lk ing  tongue i n  cheek t o  remind him t h a t  one must, nevertheless,  pay 
a t t e n t i o n  t o  what the  a u t h o r i t i e s ,  professors th ink and say." 

Many approving l e t t e r s  came in .  But the  o ld  ones i n  the  f i e l d ,  the  " rea l  
ocdu l t i s t s , "  d i s l iked  the  f a c t  t h a t  a young s c i e n t i s t  came and wanted t o  
v e r i f y  by means of experiments and endeavored t o  say everything which they 
w e r e  i n  the  haliit of expressing so f i n e l y ,  obscurely, ambiguously and awkwardly, 
i n  a c l e a r  way. The author,  D r .  Reinhold Eichacker, who was good f r i ends  with 
Valier, t a l k s  about him i n  h i s  obituary:  

A s  e a r l y  as 1921 he surpr ised  us with a b r i l l i a n t  three- 
volumed work "Netaphysical Problems" (Metaphysische Probleme) 
in which he  attempted t o  f ind  a so lu t ion  t o  e t e r n a l  quest ions 
from numerous p r a c t i c a l  experiments i n  h i s  own t r a i n  of thought 
and o f ten  i n  c r i t i c a l  approaches t o  the  theor ies  of t h e  authori-  
t i e s .  This deep thoughtful work of the  young revolutionary made 
many readers  s i t  up and take  no t i ce .  But i t  m e t  the  usual  f a t e  



of a l l  books which venture t o  t ack le  and overthrow t r a d i t i o n a l  
opinions. This work was s i lenced ea r ly .  For i n  the  eyes of h i s  
contemporaries Val ier  was not  an expert ."  

I n  order t o  complete our close-up, two more of Va l ie r ' s  acquaintances 
from t h a t  t i m e  should ge t  a hearing. 

D r .  Lanner wrote: 

"In 1921 h i s  philosophic period begins - with the  publ ica t ion 
of t h e  t h r e e  famous Faust books. The f i r s t  is ca l l ed  "The Trans- 
cendental Vision" (Das transzendentale Gesicht) with the  desc r ip t ive  
s u b t i t l e :  "Of t h e  connection between physis and psyche i n  the  
world1' (Vom Zusammenhang zwischen Physis and Psyche i n  der  Welt). 
H e r e  the  most important metaphysical problems were discussed much 
i n  t h e  sense t h a t  Driesch t r e a t e d  them recen t ly  i n  h i s  wri t ings .  
The subject  of t h e  second volume is  t h e  "Things of the  Beyond" 
(D5nge des J e n s e i t s ) ,  i .e. t i m e  and e t e r n i t y ,  space and i n f i n i t y  
and the  elements of pure s p i r i t u a l i t y .  The t h i r d  volume examines 
t h e  "Tr in i ty  of t h e  Original  Being" (Des  Urseins D r e i f a l t i g k e i t )  - 
with the  a i d  of schematic graphics,  s t a r t i n g  from the  f i r s t  move- v , 

ment the  ideas  t r a d i t i o n a l l y  connected with i t  a r e  discussed i n  
such a way i n  h i s  own opinion t h a t  everything obscure about it 
disappears and only what is c l e a r l y  i n t e l l i g i b l e  remains. 

I n  the  same year the re  appeared one book e n t i t l e d  "Man and 
t h e  Theory of t h e  Universe" (Der Mensch und d i e  Wel ta l l s lehre)  
and the  book "Occult Theory of t h e  Universe" (Okkulte Wel ta l l s lehre) .  
But a c t u a l  occultism is of very l i t t l e  importance here.  The cos- 
mic quest ions a r e  e lucidated  from the  standpoint  of Indian phi- 
losophy and a t  t h e  same time - which is prec i se ly  the  valuable th ing 
i n  t h i s  work - from the  modern s c i e n t i f i c  standpoint." 

Engineer A. von Weiss-Trostprugg te l l s  us about t h e  years 1920/21: 

"At discussion evenings i n  t h e  Urania Society of Bozen we got 
t o  know one another, s ince  we both had a g rea t  i n t e r e s t  i n  the  
progress which a t  t h a t  time was beginning i n  the  s c i e n t i f i c  f i e l d .  
It is now q u i t e  s t range t o  take  up h i s  books again a f t e r  such a 
long time i n  which our judgements have changed a g rea t  deal .  But 
from these  books one sees the  a c t i v e  mind i n  perpetual  search of 
new knowledge i n  order t o  f ind  explanations f o r  f a c t s .  Only i n  
t h i s  way can it be rea l i zed  t h a t  he sometimes became a v ic t im t o  
f a l s e  theor ies  because he hoped t o  f ind  i n  what was new an explana- 
t i o n  f o r  th ings  which, up till then, could not  be explained. A 
joyfu l  abandon t o  everything new, without a too c r i t i c a l  a t t i t u d e ,  
connected with a deep, somewhat naTve c r e d i b i l i t y ,  which is rooted 
i n  the  Tyrolean he r i t age ,  i n  an omnipotence which con t ro l s  every- 
th ing  according t o  the  same pr inc ip les ,  inspi red  him. 

He f i n a l l y  f e l l  a v ic t im t o  h i s  t r u e  pioneering s p i r i t .  - " 



Munich becomes h i s  adopted hometown. 

After  a f a i r l y  long s t ay  i n  Bozen Valier  moved t o  Munich a t  the  end of 
1921 with Iris wife and her  daughter from her f i r s t  marriage. Here he had 
himself matriculated a t '  t h e  un ive rs i ty  and signed up f o r  t h e  course of l e c t u r e s  
of Professor von Seel iger ,  a famous astronomer. A t  the  beginning everything 
went wel l ,  they were ab le  t o  l i v e  on t h e  remuneration of h i s  books and of h i s  
l ec tu r ing  a c t i v i t i e s .  But when i n f l a t i o n  increased more and more it w a s  very 
d i f f i c u l t  f o r  an author t o  support a family of th ree  people. H e  w a s  obliged 
t o  work and t o  work constantly i n  order to  earn h i s  l iv ing .  

Necessity is the  mother of invention. Val ier  would say t o  himself: One 
should appear i n  i l l u s t r a t e d  weekly papers. They pay t h e i r  authors w e l l  and 
quickly. But i n  t h a t  case the  a r t i c l e s  must be wr i t t en  g a i l y  and l i g h t l y .  
One must not  no t i ce  t h a t  the  author general ly is  r e f l e c t i n g  on t h e  most d i f f i -  
c u l t  problems of t h e  human i n t e l l e c t .  Therefore i t  was a matter of adopting 
a new s t y l e ,  a manner of wr i t ing  which does not smack of t h e  wisdom of books. 
Then Val ier  went t o  carnival  b a l l s .  The love of l i f e  and common sense of the  
women of Munich should help him t o  f ind  the  r i g h t  tone. And soon, a f t e r  
dancing the  n ight  through, he succeeded i n  wr i t ing  on a theme from science 
and technology i n  such a popular way a s  the  p i c t u r e  magazines desired.  - That 
was, so t o  speak, Valier ,  the  student  who works h i s  way. 

But we f ind  t h e  t r u e  Valier  i n  t h e  lecture-room of Professor von Seel iger  
i n  l e c t u r e s  and o r a l  examinations. I n  Behm's biography of ~ i s r b i g e r  w e  f ind  
the  following letters which Val ier  wrote t o  ~ a r b i g e r  : 

"May 21, 1922. Councillor R. von Seel iger  comes extraordi-  
n a r i l y  c lose  t o  your theory (without h i s  knowing i t ) .  When I 
recen t ly  lec tured i n  the  o r a l  examination on s p i r a l  nebulae (before 
a l l  t h e  gentlemen of the  observatory and even before Professor 
Emden, who was present  a s  guest)  and i n  doing so l i t e r a l l y  devel- 
oped nothing but your theory (without mentioning your name of 
course, r a t h e r  i n  such a form t h a t  I harked back t o  t h e  work on 
s p i r a l  nebulae i n  Astronomische Nachrichten of i ts  time). I even 
m e t  with Seel iger ' s  approval versus the  o ther  gentlemen. Seel iger  
agrees with you on t h e  following points :  H e  considers the  range 
of g rav i t a t ion  t o  be comparatively narrow, he considers space t o  
be f u l l  i n  p r i n c i p l e  (he declares  the  assumption of an empty space 
t o  be nonsense); i n  h i s  l e c t u r e s  he always argues f o r  the  theory 
t h a t  we can hardly ca lcu la te  t h e  o r b i t s  themselves of the  l a r g e  
p lane t s  t o  50,000 years with s u f f i c i e n t  accuracy and mentions t h i s  
very frequently,  only on t h e  understanding t h a t  c e r t a i n  assump- 
t ions ,  which one is  given t o  making, a r e  cor rec t  whereas i n  o ther  
respects  t h e  uncer ta in ty  of our ca lcu la t ions  would be much greater .  
Moreover, he considers s p i r a l  nebulae t o  be s t r u c t u r e s  which a r e  
not  so l a r g e  and not  so f a r  away from us (consequently t o  a cer- 
t a i n  extent  he r e j e c t s  d is tances  of over 10,000 l i g h t  years and 
w i l l  have nothing t o  do with the  ca lcu la t ions  which give hundreds 
of thousands of l i g h t  years) .  Seel iger  adheres t o  the  repuls ive  
na tu re  of t h e  s o l a r  coronae and has ca lcula ted  tha t  p a r t i c l e s  



moved by the  pressure  of l i g h t  can reach a maximum of 15,000 km/sec. 
and he bel ieves  t h a t  the  i r r e g u l a r i t i e s  i n  Encke's comet can be 
t raced back t o  the  f i l l i n g  of space and its p a r t i c u l a r  l o c a l  move- 
ment (corona ray) ,  e t c . ,  e t c .  Often i n  his l e c t u r e  one would th ink 
t h a t  he was a s e c r e t  follower of your theory. But i n  s p i t e  of t h a t  
he once sa id  t o  m e  i n  h i s  l i b r a r y  when I caut ious ly  mentioned your 
name and your book (whilst he took Glacia l  Cosmogony from the  shel f  
and opened it before me on the  t ab le )  "what s h a l l  w e  do with the  
man ( ~ E r b i g e r ) ,  t h e r e  a r e  no mathematics i n  t h e  whole of the  book, 
everything is  merely f igures  and speculations"." 

"July 30, 1922. I n  any case he (Seeliger)  is  t h e  astronomer, 
f o r  whom I s t i l l  have t h e  most respect .  Last Friday he closed h i s  
l e c t u r e ,  which had given m e  a g rea t  deal  of i n t e r e s t i n g  information 
about your theory, pos i t ive ly  favorably f o r  you; Seel iger  considers 
t h a t  g rav i t a t ion  does not s t r i c t l y  follow Newton's theory, t h a t  t h e  
whole per turbat ion ca lcu la t ion  up t o  now stood on f a i r l y  shaky 
ground and t h a t  a l l  r e s u l t s  were very uncertain.  One could only 
speak of a s t a b i l i t y  of t h e  s o l a r  system i n  terms of tens  of 
thousands of years. " <. 

* ,  

"February 21, 1923. Today i n  conclusion two more h i s t o r i c a l  
th ings  t o  make note of .  On January 20, a f t e r  the  l e c t u r e  of Coun- 
c i l l o r  Seeliger  I asked whether one could not bring something t o  a 
head with the  po la r i za t ion  of l i g h t  i n  space, whether i t  was a 
quest ion of r e f l e c t e d  l i g h t  or  no t ,  I a l s o  asked him whether one 
can recognize a s t e r o i d s  i n  any o the r  way than by t h e i r  movement. 
In  rep ly  Seel iger  sa id :  Out of t h e  quest ion,  ne i the r  spectro- 
scopical ly  nor i n  any other  way. Only by t h e i r  movement. The 
po la r i za t ion  e f f e c t  f a i l s  completely. Polar iza t ion cannot once 
be es tabl ished i n  t h e  case of such a br ight  moon. Therefore i f  
one was assigned t o  t h e  task ,  today one could not yet  determine 
whether the  moon i t s e l f  emits l i g h t  or  whether it is i l luminated 
by t h e  sun. There is  nothing t o  be sa id  about the  p lanets ,  nor 
about the  as te ro ids .  Quite out of the  question fo r  s p i r a l  nebulae, 
f o r  example the  b r igh t  Andromeda nebula! A s  much a s  25 years ago 
Seeliger  maintained t h a t  these  nebulae do not consis t  of mi l l ions  
of f ixed s t a r s  which a r e  so f a r  away from ear th ,  but t h a t  they a r e  
only i l luminated dust  clouds which a r e  comparatively near t o  e a r t h  
and have a f ixed s t a r  spectrum because one f ixed s t a r  amongst them 
i l luminates  them. On February 10, I gave Seeliger  my book about 
t h e  end of t h e  world. Yesterday a f t e r  the  l e c t u r e  I asked him 
whether he had read it yet .  He repl ied  t h a t  he had read a p a r t  of 
i t  and t h a t  the  book was not bad only i t  was a p i t y  tha t  I sym- 
pathized so  much with ~ b ' r b i g e r .  In  reply I asked: Why should it 
be such a shame, I would have thought t h a t  on ca re fu l  appra i sa l ,  
~ G r b i g e r ' s  theor ies  must be acknowledged a s  having brought new 



life into many arid fields of astronomy. Seeliger replied: Yes, 
but what about the Milky Way, the Milky Way!! That is impossible, 
simple impossible!"') 

In addition, the following report from Helmut Lang, graduate engineer, who 
studied at that time at the Polytechnic tells us of the true Max Valier in 
Munich. 

"Munich after the World War. 

Eisner and the Soviet Government were held off. The voluntary militia 
stood ready to keep order. It was the tunics of the former soldiers 
refashioned into plain clothes, which filled the lecture halls in 
this year and also the small lecture rooms in which evening discus- 
sions were held on Spengler's "The Downfall of the West" (Untergang 
des Abendlands) and on problems of natural science. He who loves 
controversy found a worthy adversary there for a reasonable entrance 
fee; an esprit de corps reigned there, as could only generally be 
found in a close circle of friends. These evening lectures were 
announced on the bulletin boards of University and Polytechnic. 
There I got to know Max Valier as a speaker, who set forth ~grbiger's 
theory in examples. - 

Inflation increased more and more. I was then in the same 
situation as many fellow-students, we had to find a job. In the 
newspaper I found "Barth Publishing House Schellingstrasse seeks 
assistant." I went there, looked at the books in the window for 
a while, all of them were unfamiliar to me. Sheer occultism! I 
worked at the publishing house for a few months. Wilhelm Barth was 
an astronomer of conviction,.but at the same time a level-headed 
businessman, personally unassuming and immensely hard-working. 

The others, authors, artists and regular customers believed in 
their occult science as firmly as Barth believed in his astrological 
knowledge. Each had another field in which he was master and 
researcher. All acted very mysteriously in consequence and all 
felt infinitely superior to normal people, these ignoramuses. - If 
the publishing house brought out a new book I had to wrap up and 
address books, for this I got a long list of addresses. However I 
only had to wrap up a number of books. In the evenings Barth him- 
self wrote the addresses, which were on his list of secret customers, 
on the packets of books. Barth explained to me "Gentlemen who occupy 

  he Milky Way, which consists of millions of fixed stars, thousands of light 
years away from the earth, according to the conception of technical science, 
is considered by ~grbiger as a structure which is comparatively near to 
earth. He says that a few light years away there are, above all, blocks of 
ice which shine in the light of our sun and which accompany our solar system 
to the farthest limit since they come from the same ejection cone. (Rela- 
tive Parallax see Max Valier "Orbit and Nature of the Stars" [~er Sterne 
Bahn und wesen] p. 484) 



high pos i t ions  i n  public l i f e ,  even professors from t h e  un ivers i ty  
and col lege  a r e  on it, but who do not  want it t o  be known t h a t  they 
a r e  customers of mine." 

I n  t h i s  s t range world it was always pleasant  f o r  m e  when Max 
Valier turned up. He too belonged t o  the  authors whose books were 
bought by many people. I n  s p i t e  of t h i s  he was q u i t e  unl ike  the  
i l l u s i o n i s t s  here. Everything t h a t  he sa id  was straighfforward 
and c l e a r ,  without mysterious dissimulat ion and without emotion. 
When we once went a p a r t  of t h e  way together i n  t h e  evening, t h e  
g i s t  of what he s a i d  was: "Of course, here the re  a r e  o f t en  many 
pods which must be she l l ed ,  lapses  i n t o  bad t a s t e ,  and a g r e a t  
d e a l  of imagination, o f t en  even shallowness. - But i n  many a one 
t h e r e  i s  a small core of t r u t h .  Do you th ink t h a t  the re  is  even 
more than our v i s i b l e  world. I f ind it f a c i l e  and s tupid  t o  laugh 
a t  metaphysics." Later  he s a i d  t o  me: "You must read Faust once, 
but  beforehand you must forget  completely t h a t  you have before you 
a work of a r t ,  which is  recognized t o  be so g rea t ,  Lou must fo rge t  
t h a t  the  a c t o r s  play Mephisto s o  read i ly ,  when you o b l i t e r a t e  
everything from your mind and read the  book q u i t e  impar t i a l ly  t h e  
idea  w i l l  then come t o  you: 'How must the  man, who wrote t h i s  
book, have known t h e  urge t o  questing!"' 

Y e t  another r eco l l ec t ion  of Helmut Lang: 

I1 Af ter  a very i n t e r e s t i n g  l e c t u r e  with discussion had roused 
t h e  s p i r i t s  one evening, I saw a small group of s tudents  i n  eager 
conversation i n  t h e  col lege  grounds. Amongst them was Max Valier .  
The br ight  grey of h i s  s u i t ,  which had been t a i l o r e d  from an 
Austrian uniform, stood out boldly from the  f i e ldgrey  of t h e  o thers .  
I suspected t h a t  the  discussion was again about Spengler 's theor ies  
and I went up t o  the  group. I was cor rec t ,  it was a quest ion of :  
H a s  Germany no longer any g rea t  man? Then one sa id :  'Valier ,  
your ~ g r b i g e r  is an Austrian, l i k e  yourse l f ,  t h a t  can be seen from 
t h e  smart grey of your jacket ,  which was an Austrian tun ic . '  
Valier then repl ied:  

'The p o l i t i c a l  f r o n t i e r s ,  which divide the  German people i n t o  
separa te  countr ies ,  a r e  not  laws of nature.  It is an i n t e l l e c t u a l  
bond which un i t es  a l l  Germans."' 

I n  the  i n f l a t i o n ,  which brought c a p i t a l  goods and housing property t o  t h e  
speculators,  t h e  g rea t  mass of t h e  German people grew poorer and poorer. On 
account of t h e  increasing deprecia t ion of the  currency, s a l a r y  had t o  be paid 
out  twice a week t o  t h e  employees, sa la ry  which was adapted t o  t h e  decreasing 
purchasing power of t h e  mark. I f  30,000 M. = 1 d o l l a r  today, th ree  days l a t e r  
75,000 M. = 1 dol la r .  For t h e  o ld  people, who wanted t o  l i v e  on the  i n t e r e s t  
of t h e i r  economies, it was ca tas t rophic .  I n  order t o  be ab le  t o  buy bread, 
silver-ware and what w a s  l e f t  of a r t i c l e s  of value,  had t o  be sold  piece by 
piece. The currency depreciat ion was q u i t e  bad f o r  f ree lance  artists, who 
had not  ye t  seen a good year and who did not  ye t  possess any a r t i c l e s  of value.  



Max Val ier  w a s  indefa t igable  i n  discovering new p o s s i b i l i t i e s .  It was a 
course with newspaper a r t i c l e s ,  astronomical calendars and l ec tu res .  H i s  
books s t i l l  sold w e l l  but  one could not  c o l l e c t  the  money a s  quickly a s  i t  
depreciated i n  value. I n  1922 a book by Val ier  was published by the  Natur und 
Kultur Publishing House, Munich, e n t i t l e d  "End of the  World" (Untergang der  
Erde) . A couple of ' passages from t h e  preface must be quoted here ,  from which 
it is apparent how he became s p i r i t u a l l y  accomplished with the  oppressingly 
hard t i m e s .  

f 

11 Preface: The small work i n  question owes i ts  c rea t ion  t o  t h e  l a r g e  
number of requests  made by numerous aud i to r s  of the  author ' s  l e c t u r e s  . . . . 
Indeed, it  would be too much of a p i t y  t o  l e t  the  i n t e r e s t  i n  astronomical 
research awakened by t h e  l e c t u r e s  themselves which i s  usual ly  t r e a t e d  without 
kindness i n  school ins t ruc t ion ,  t o  d i e  away again l i k e  a straw-fire.  

No, e spec ia l ly  a t  a t i m e  when humanity has come under the  s p e l l  of an 
e g o t i s t i c a l  d a i l y  l i f e ,  due t o  the  ou te r  appearance of recent  years,  t o  a 
much g rea te r  extent  than behooves t h e  i n t e l l i g e n t  inhab i t an t s  of a p lane t ,  
and a t  a time when humanity has forgot ten  i t s  mission t o  s t r i v e  a f t e r  knowledge 
of t h e  universe, a l l  those who have kept a b e t t e r  hope f o r  the  fu tu re ,  a sp i re ,  
subject  t o  t h e i r  knowledge and capac i t i e s ,  t o  intervene i n  t h e  chaot ic  tur -  
moil of a dismal present .  - How should it not  then tempt the  astronomer t o  
play h i s  p a r t  by h i s  i n s i g h t  i n t o  t h e  depths of t h e  universe, i n  comparison 
with which we, together with our home planet  e a r t h  and our sun, a r e  nothing 
more than a speck of dus t  .'I 

Then Val ier  speaks of s t e l l a r  bodies, which burs t  i n t o  flame i n  t h e  uni- 
verse  a s  "novae" and he says t h a t  t h e  catastrophes,  which have l e d  t o  t h e  flow- 
ing of a s t a r  which had already cooled down a long t i m e  previously,  could a l s o  
s t r i k e  our e a r t h  one day. 

Almost e n t i r e l y  without using s t range words, he t r e a t s  the  var ious  possi- 
b i l i t i e s ,  the  geological ,  then t h e  meteorological,  then the  cosmic poss ib i l i -  
t i e s  of catastrophes,  which can o b l i t e r a t e  a l l  t r a c e s  of l i f e  from our e a r t h  
o r  even a n n i h i l a t e  t h e  self-existence of our whole planet .  The sun a s  a 
source of danger; the  comets and meteors; l a r g e  and small p lane t s  and moons. 
He deals  with everything and discusses  how great  o r  small t h e  p robab i l i ty  of 
such catastrophes is. The l a s t  sec t ion  of the  discourse,  o r  t h e  book is  
cal led:  "The end of t h e  world by the  f a l l i n g  of t h e  moon." - When t h e  e a r t h  
captured i t s  present  moon a comparatively shor t  t i m e  ago ( i t  may perhaps be 
10,000 years ago), the  l a t t e r  caused v io len t  upheavals with i ts  f i r s t  v i s i t  
t o  t h e  e a r t h ' s  surface,  i n  doing so  i t  drew the  water t o  the  equator s o  t h a t  
the  sea-level the re  rose  150 t o  200 m, on t h e  o ther  hand a t  t h e  poles i t  f e l l  
by approximately 400 m. - After  l i f e  on t h e  surface  of the  e a r t h  had gradually 
gotten accustomed t o  t h e  new sea-shores, an equil ibrium set i n  and our moon 
bare ly  produces t h e  formation of t h e  t i d e s .  

I f  the  observations now prove t o  be cor rec t  t h a t  the  revolution of t h e  
moon has become smaller by 6 seconds within 100 years ,  t h a t  means t h a t  t h e  
moon is approaching the  e a r t h  a t  an almosc imperceptible r a t e .  I f ,  a f t e r  a l l ,  



an approach is taking place,  t h i s  increases  i n  t h e  course of time, not  
l i n e a r l y  but quadra t ica l ly .  The o r b i t  of t h e  moon w i l l  therefore  change more 
and more i n t o  a s p i r a l  o r b i t .  

11 . . . . A s  t h e  moon approaches more and more, the  g r a v i t a t i o n a l  p u l l  
of t h e  moon w i l l  have an increas ingly  stronger e f f e c t  on the  water of our 
ear th .  When t h e  radius  of its o r b i t  i s  s t i l l  only 7 times t h e  radius  of the  
ea r th ,  a l l  the  waters  of t h e  ocean are divided i n t o  two domes which r o l l  away 
as huge mountains of flood water over the  continents .  A t  t h i s  ca tas t rophic  
t i m e  a suct ion of air1will take  p lace  by t h e  lunar  forces ,  the  a i r  pressure 
w i l l  f a l l  and a g lac ia t ion  of t h e  e a r t h ' s  surface  must take place. - And 
the re  w i l l  bare ly  be a few regions op e a r t h  which can o f f e r  a sparse popula- 
t i o n  wretched condit ions of existence.  But these awful t i m e s  a r e  not ye t  the  
end." etc. 

H e  who leaves t h e  l e c t u r e  room takes a d i f f e r e n t  view of the  present .  H e  
says t o  himself: The danger which looms over us is not a t  a l l  na tu ra l ,  i t  is  
only a r e s u l t  of t h e  incompetence oflhumans, a r e s u l t  of inept  government, of 
unintent ional  blundering i n t o  war. But a s  long a s  we  have sowing and harves t  
on our p lanet ,  we can s t i l l  hope. I 

1 C3 f t.1 t 

Valier did not  make e f f o r t s  t o  keep h i s  family going i n  the  tumult of thetr, 
epoch a f t e r  the  manner of an Indian philospher who plunges i n t o  meditation, J 

but as a strenuous European. He worked together with the  author D r .  Reinhold 
Eichacker, who had t o  labor ,  l i k e  him, under i n f l a t i o n .  Saleable books had 
t o  be wr i t t en ,  i n t e r e s t i n g  books, which could be e a s i l y  read, therefore  l i g h t  
reading. Thus, two technical  Utopian small~volumes, "Panic" (Panik) and 
"The Journey i n t o  Nothingness" (Die Fahrt i n s  Nichts) came i n t o  being. 

Reinhold Eichacker died i n  1931. H i s  son, Rolf Eichacker Eng. D. ,  sent  
us t h e  books i n  1959 and i n  addi t ion ,  wrote: 

"The technical  ideas  contained i n  these  books come from 
Val ier  and were i n  p a r t  so  w e l l  worked through by him t h a t  
about 7 years ago I received an inquiry from a f irm how the  
author had conceived f u r t h e r  d e t a i l s  of an atomic-power sub- 
marine described i n  "Journey i n t o  Nothingness" (Fahrt i n s  
Nichts) f o r  d iv ing depths up t o  10,000 meters." 

"orbi t  and Nature of t h e  Stars ' '  (Der Sterne Bahn und Wesen) 

The i n f l a t i o n  came t o  an end. I n  the  winter half-year 1923124 Val ier  s a t  
a t  h i s  desk over a g rea t  work. Pleasure gave wings t o  h i s  work. Since 1914 
he had nursed t h e  d e s i r e  t o  wr i t e  an all-embracing book about the  s t e l l a r  
world. ~ o i g t l g n d e r ' s  Publishing House i n  Leipzig had now given him a commis- 
s ion  and payment i n  advance of h i s  remuneration and had consented t o  h i s  
proposal: t h e  book "Orbit and Nature of the  Stars" (Der Sterne Bahn und 
Wesen) with the  s u b - t i t l e  "Popular Introduction t o  Astronomy" (Gemeinver- 
s tgndl iche  ~ in f i ih rung  i n  d i e  Himmelskunde) was t o  sketch the  whole of our 
present  knowledge about the  cosmos, a s  wel l  a s  t o  convey the  physical  informa- 
t i o n  necessary f o r  comprehension. So t h a t  the man, who has received no 



humanistic education can also read it without stumbling continuously over the 
many foreign words of technical language, Valier sought the correct German 
word for each of these foreign words. Often his German ttms are very graphic, 
for example computation theory of the propagation of light for theoretical 
optics, or erection on an equal with the earth's axis for parallactic erection, 
or shadow rod for gnomon. This self-imposed task of the author requires not 
only a good knowledge of Latin and Greek but also a genuine command of the 
German language in its rich vocabulary. 

In the preface writers are in the habit of saying what the book should 
offer the reader and why it was written. Since we know Max Valier since his 
youth, we can well understand his introductory sentences and we can delight in 
the lofty nature of his ideas. 

"The universe sends us the message of the ray. It is our one and all! 
All our knowledge of other worlds around us is contained in it. If a per- 
petually impenetrable cloud prevented the open view into the expanse of the 
heavens, if the message of the ray of stars did not reach us, we would know 
nothing of its existence . . . . 

. . . . But the messenger of the universe, the ray, is dumb. His mouth 
does not automatically announce to us a greater mystery. Firstly, human 
intelligence must untie the bonds of his tongue so that he can speak to us 
and reveal to us the miracle of the celestial worlds and the exalted order of 
the expanse of the stellar world. 

We may joyfully appreciate the fact that we are dependent on ourselves. 
The solutions to the enigmas of the world are not cast down to us. We must 
seek them ourselves. A task which is worthy of our existence and surely 
worthy of the sweat of the noble!'' 

How was the author to arrange and convey all of the vast subject matter 
without the book's becoming a tiring textbook, which no one will read to the 
end of his own accord? For a long time Valier had been figuring out his plan. 
He leads the reader step by step through the historical formation and develop- 
ment of our knowledge of the universe. 

I I . . . . We are recommencing at a quicker speed, as it were, on the path 
which human intellect .has travelled at the slow pace of a pilgrim in circles, 
thousands of years long, around the comprehension of world affairs and on it 
we also get to know the means which it has created for the conquest- of the 
inadequacy of its natural mental organs." 

In his large astronomical book - as in his later books on rockets - Valier 
imparts to the reader specialized knowledge whilst describing how this knowl- 
edge was slowly built up; how, in earlier centuries, one person established 
the basis by his new knowledge, how, later on, another person added a further 
idea to it and how, often, what was new was dismissed by the contemporaries 
and was only recognized in later decades and became common knowledge. Thus 
the edifice of our present-day knowledge comes into being before the reader. 
At the same time he gets to know the men (not only their names) who have 



contributed l a rge  s tones  t o  the  construction.  - This kind of s t o r y ,  t h e  s t o r y  
of human i n t e l l e c t  appeals t o  Val ier  very much. And i n  addi t ion  he gives the  
deserved s c i e n t i f i c  apprecia t ion t o  many a one, who was otherwise almost com- 
p l e t e l y  forgotten.  

The f i r s t  chapter  of the  book is c a l l e d  "Theory of Radiation." H e  
describes the  wave theory of Huygens and t h e  emission theory of Newton; then 
how i n  t h e  nineteenth century t h e  l a t t e r  was replaced by Maxwell's theory of 
electromagnetic luminiferous e the r .  Many experiments proved t h e  undulating 
nature of l i g h t ,  i .e. they confirmed t h e  notion of Huygens' bas ic  idea.  But 
when contradic t ions  t o  t h e  wave theory of l i g h t  emerged i n  experiments f o r  
the  examination of r ad ia t ion  a t  t h e  moment of i t s  formation ( i n  s t a t u  nascendi) 
Newton's idea  was again taken up. Planck formulated h i s  new f indings  which 
were a continuation of Newton's idea ,  i n  the  l i g h t  quantum theory, which even 
Eins te in  subscribed to .  

11 But even i n  t h i s  way the re  were s t i l l  s t range discrepancies,  s ince  cer- 
t a i n  groups of phenomena could only be explained by the  emission of p a r t i c l e s ,  
o ther  groups only by t h e  wave theory. A s  r ecen t ly  as 1924 Eins te in  acknowl- 
edged t h e  exis tence  of open object ions .  And y e t ,  a s  e a r l y  a s  1921 an idea  
was expressed by Anton von ~ g r l ,  which perhaps contains the  so lu t ion  t o  t h i s  
great  enigma. Von ~ z r l  maintains namely t h a t  what we simply c a l l  r ad ia t ion ,  
is two d i f f e r e n t  th ings ,  according as t h e  phenomenon takes p lace  i n  an empty 
space (vacuum) o r  i n  gaseous, l i q u i d  o r  s o l i d  bodies (media). I n  the  f i r s t  
case Newton's bas ic  ideas  should hold good, i n  t h e  second case Huygens'. 
Therefore what we  c a l l  sun l igh t ,  f o r  example, and what w e  can take  i n  with 
our eyes i s  i n  proport ion t o  what overcomes the  abyss of space from the  sun 
t o  the  e a r t h  l i k e  the  waves which t r a v e l  i n  the  water, t o  the  s tone  which 
f a l l s  i n t o  the  water and causes them." 

Now t o  the  substance of t h e  book, c e r t a i n l y  reduced a g rea t  deal ,  but 
never theless  with Va l ie r ' s  own sentences: 

I . )  140 A.D. The notion of t h e  world of Ptolemy, t h e  celebrated g rea t  
astronomer: a t  the  center  of the  universe l ies t h e  e a r t h  alone around which 
a l l  t h e  c e l e s t i a l  bodies r o t a t e  i n  pe r fec t  o r b i t s .  - The theory is i n  keep- 
ing  with A r i s t o t l e ' s  philosophy of l i f e .  And even s ince  severa l  s c r i p t u r a l  
passages seem t o  confirm i t ,  according t o  the  conception a t  t h a t  time, i t  
was  ab le  t o  remain unchallenged up t o  the  beginning of modern t i m e s  (265 B.C. 
Aristarchus of Samos, one of t h e  most perceptive astronomers of the  p a s t ,  
had supported the  theory of t h e  movement of the  e a r t h  around the  sun, but  he 
could no t  ca r ry  h i s  point  with h i s  theory.) . . . . Nikolaus of Oreome, 
Bishop of Lisieux,  had, i n  t h e  four teenth  century, r e s ta ted  the  theory of 
t h e  movement of the  e a r t h  around t h e  sun with g r e a t  c l a r i t y .  But even h i s  
wri t ings  f e l l  t o  oblivion.  

11.) Copernicus' conception of t h e  world. Described i n  h i s  life-work 
"On t h e  Revolutions of t h e  C e l e s t i a l  Spheres" - ( s i x  books) Niirnberg 1543 
(Uber d i e  Umlaufsbewegungen der  ~ imrne l sk i j r~e r )  t h e  new theory of the  canon 
of Frauenburg goes back i n  substance t o  t h e  two bas ic  ideas:  1. The d a i l y  
revolution of t h e  c e l e s t i a l  globe is  only apparent.  In r e a l i t y  our e a r t h  



r o t a t e s  on an a x i s  going through i ts  center .  - 2.  The sun is  the  t r u e  center  
of t h e  revolut ions  of a l l  p lanets .  The ea r th ,  i t s e l f  only a p lanet ,  revolves, 
l i k e  them, i n  an immense o r b i t  around t h e  blazing day s t a r .  - The e labora t ion 
of these  bas ic  ideas  yielded,  above a l l ,  a considerably s impl i f ied  desc r ip t ion  
of a l l  t h e  movements i n  the  s t e l l a r  awning which had been es tabl ished up till 
then, it  permitted the  previously incomprehensible i n c l i n a t i o n  of the  o r b i t  
of t h e  sun t o  be sirnp.1~ put down t o  t h e  i n c l i n a t i o n  of t h e  e a r t h ' s  a x i s  t o  t h e  
plane of revolution,  it permitted t h e  rec iprocal  d is tances  of t h e  p lane t s  from 
one another and t h e i r  d i s t ance  from t h e  sun t o  be expressed a t  l e a s t  i n  r a t i o s  
and the  devia t ions  of t h e  o r b i t s  from the  shape of pe r fec t  c i r c l e s  t o  be dis-  
covered. Of course t h e  t r u e  form and the  cause of the  movements w e r e  not  y e t  
deduced. Only Kepler was t o  discover the  mode of revolution and Newton t h e  
uniform b a s i s  of t h e  law f o r  p lanetary  motions." 

Then t h e  mer i t s  of Tycho Brahe and Johannes Kepler w e r e  valued: 

11 . . . . c lose r  observations of the  pos i t ions  of p lane t s  . . . . To have 
i n i t i a l l y  produced these  indispensable fundamentals of a l l  f u r t h e r  progress is 
the  m e r i t  of t h e  Dane, Tycho Brahe (December 14, 1546 t o  October 13, 1601). 
When he died h i s  a s s i s t a n t ,  Johannes Kepler, took charge of h i s  notes.  ~ e p l e r ' s  
three  laws have become t h e  foundation-stone of the  present-day system f o r  the. 
ka lcula t ion theory of t h e  o r b i t s  around the  sun. Like most of t h e  g r e a t  l a w e -  
of na ture  they a r e  a l s o  very simple. The f i r s t  runs: 'The p lane t s  move i n  . ; f  

e l l i p s e s ,  i n  which t h e  sun is  t h e  f o c a l  point . '  - Today t h i s  does not  appear-: 
t o  us  t o  be something s ingular .  But f o r  t h a t  epoch it  was the  most outrageous 
af f i rmat ion which one could make. With it t h e  theory of A r i s t o t l e  w a s  ruined 
a t  one blow, t h e  theory according t o  which only pe r fec t  c i r c l e s  should be 
worthy o r b i t a l  forms f o r  c e l e s t i a l  s t a r s .  But t h e r e  was even more t o  come. 
With h i s  second law Johannes Kepler, the  son of a poor family i n  the  town Weil 
i n  ~i i r t temberg,  solved the  problem f o r  which the  bes t  i n t e l l e c t s  had l o s t  t h e i r  
labor  f o r  th ree  thousand years. 

On 8 pages Val ier  now describes how Kepler discovered h i s  new information. 

He descr ibes  the  g rea t  moments i n  the  l i f e  of the  researcher.  H e  d id  t h e  
same th ing f o r  Newton's l i f e .  And t h e  reader must share the  experience. - 

11 111.) The theory of t h e  world of astronomy of our present  t i m e .  - What 
is s e t  f o r t h  i n  our bes t  and most recent  works on astronomy goes back, on t h e  
one hand, t o  Newton, on t h e  o ther  hand, t o  the  invention of the  telescope and 
i ts accompanying apparatus. Above a l l  the  p r inc ip le ,  discovered by Robert 
Mayer, of t h e  conservation of k i n e t i c  energy, and everything which was obtained 
by d i r e c t  study and measurement with the  telescope up t o  the  present  day a s  
w e l l  a s  by the  various processes of reception of t h e  message of l i g h t ,  of 
ana lys i s  and of i n t e r p r e t a t i o n  a r e  added t o  th i s . "  

Then he describes the  f u r t h e r  f indings  obtained by the  d ispers ion of 
l i g h t .  Further on it  reads: 

I 1  I f  one asks what has been achieved up t o  now by these processes, one can 
say t h a t  t h e  present-day view of the  world dep ic t s  almost a l l  of the  movements 



of t h e  c e l e s t i a l  bodies  adequately and f o r  each i n d i v i d u a l  phenomenon of t h e  
heavens, f o r  example, sun-spots,  cana l s  of Mars, comets, t he  r i n g  of Saturn,  
e t c . ,  r e s p e c t i v e l y ,  it submits a  g r e a t  v a r i e t y  of explana t ions  . . . . A few 
yea r s  ago another  view of t h e  world of  s p e c i a l i z e d  knowledge, o r  s t r i c t l y  
speaking a new, f o u r t h  view of t h e  world w a s  added t o  i ts  predecessors .  

I V . )  The view of t h e  world of g l a c i a l  cosmogony. - I n i t i a l l y  formulated 
i n  F a u t h f s  voluminous work " ~ b ' r b i g e r ' s  G l a c i a l  Cosmogony" ( ~ b ' r b i g e r s  Glaz ia l -  
kosmogonie) a new i d e o l o g i c a l  concept comes t o  t h e  f o r e  here.  The engineer  i s  
faced w i t h  t h e  t a s k  of understanding happenings i n  t h e  universe  i n  t h e  s p i r i t  
of technology. The whole of t h e  obse rva t iona l  f a c t s  of a l l  e a r l i e r  r e sea rch  
r e s u l t s  is  e a s i l y  adopted, a s  i t  i s  se l f -ev ident .  But t h e  i n t e r p r e t a t i o n  of 

11 phenomena i n  t h e  heavens is completely r ev i sed ,  . . . . e t c .  

On page 486, i n  t h e  conclusion,  he w r i t e s  t h a t  hundreds of i n d i v i d u a l  
a p p a r i t i o n s  and phenomena i n  t h e  universe  f i n d  t h e i r  n a t u r a l  explana t ion  by 
~ G r b i g e r ' s  theory.  And because a l l  of t hese  phenomena i n  t h e  heavens f i t  i n t o  
t h e  view of t h e  world of ~ b ' r b i g e r ' s  theory,  

I I . . . . t h e  whole of t h e  c e l e s t i a l  phenomena support  t h e  fundamental i d e a  
o f*  g l a c i a l  cosmogony wi th  conclusiveness .  Whilst  w r i t i n g  t h i s  wi th  a  c h e e r f u l  
h e a r t  we do n o t  f o r g e t  t h a t  a l l  human work is  imperfect  work. But say  no morel 
A l l  %he imperfec t ion  of our  r e p r e s e n t a t i o n  cannot obscure t h e  exce l lence  of 
ths 'new view of t h e  world, which t h e  German engineer  Hans ~ b ' r b i g e r  has  given 
t o '  t h e  world. " 

S i x  yea r s  l a t e r  D r .  Lanner wrote  about t h i s  book: 

11 . . . . Here Va l i e r  proves himself t o  be a  prudent s p e c i a l i s t  
as w e l l  as t h e  master of d e s c r i p t i o n .  He n o t  only knows how t o  
couch t h e  d i f f i c u l t  ques t ions  f o r  novices  v i v i d l y  wi th  a  f l u e n t  
s t y l e  b u t  a l s o  t o  s a t i s f y  even t h e  expe r t s  w i th  an i n f i n i t e l y  r i c h  
s p e c i a l i z e d  subject-matter .  And he re  V a l i e r  has  found t h e  oppor- 
t u n i t y  t o  develop a cosmogony i n  accordance wi th  the  theory of 
g l a c i a l  cosmogony and t o  have r ecour se  t o  t h i s  f o r  t h e  explana t ion  
of a l l  those  ques t ions ,  where i t  a lone  is a b l e  t o  g ive  i d e a l  e l u c i -  
da t ions ,  where, i n  comparison wi th  o t h e r  t h e o r i e s  of evo lu t ion ,  f o r  
example t h e  Kant - Laplace nebular  hypothes is ,  it achieves incom- 
parably  more and provides t h e  most comprehensible fundamentals even 
f o r  much d iscussed  geo log ica l  problems." 

M r s .  Va l i e r  t o l d  us:  

"My husband was, i n  a c t u a l  f a c t ,  of a  prodigious p roduc t iv i ty .  
The books which he wrote had a l r eady  been prepared i n  h i s  thoughts.  
Thus one would th ink  t h a t  he w a s  only improvising. He was a t  h i s  
t ypewr i t e r  day and n igh t  almost without  i n t e r r u p t i o n .  I would put  
h i s  meal ready t o  e a t  on t h e  desk otherwise he would even have fo r -  
g o t t e n  t h a t .  It went on i n  t h i s  way day a f t e r  day. And suddenly 
t h e  end. Then t h e r e  followed a couple of d read fu l  days, when 
l a s s i t u d e  came a f t e r  heavy concent ra t ion ."  



It was a hazardous enterprise for the publishing house to publish a thick 
astronomical book with many figures which ventured to depict a view of the 
world which was sharply dismissed by the doctrine of officially confirmed 
astronomers. - Whether these new ideas would meet with universal approval, 
like the findings of the canon from Prauenburg, Copernicus, or whether they 
would soon sink into oblivion was the question? 

At Easter in 1924 Valier sent his manuscript to the publisher. 

His wife informs us: 

"He walked through the streets worn out and exhausted. The 
book's future was unknown. Even his own future was not clear to 
him. Now the great task which he had set himself ten years before, 
had been brought into effect. - 

But there was no long rest for him. 

Rucksack packed and into the mountains! A walking tour of 
the ridges. The first flowers sparkled in the melting snow. One's 
eyes can roam over the countryside for a great distance. Birds of 
prey circle around. - Then he remembers how in the first term in 
Innsbruck he wanted to build an airplane without a motor. - Now :3:: 

gliders fly in the ~ h z n  mountains. Theref ore his idea of that epoch- : r 
was not unfeasible. But how much hard work remains for such a plan 
to be carried out! - Clouds cover the mountain ranges in the south, 
weave their soft thread around the sullen mountain summits. "How 
magnificent and beautiful the earth is!" Youthful vigor is 
reawakened in the lonely hiker. He must pause for a moment and 
sing a hymn to the glory of God. 

When he returned into the valley I immediately noticed that 
he again had his intellectual vigor and his former character, 
impetuous and enthusiastic." 

Collaboration with Professor Oberth 

In January 1924, Valier found, by chance, the book by Hermann Oberth 
entitled "The Rocket into Interplanetary Space" (Die Rakete zu den Planetenriu- 
men) in a bookshop. On seeing this title he felt as if he had suddenly met a 
friend from former times. He bought the book and read. 

He read and was not able to put aside Oberth's book even though he himself 
was completely possessed by his important book, which was to show the vast 
stellar world and in addition to that the human intellect, which will take it 
in and understand it. To understand the cosmos - the many points of contro- 
versy, which trouble men, the so many different explanations and theoretical 
systems, which have been knocked into shape over the centuries! - Suddenly, 
as though it was already a reality at that time Valier saw men in the small 
chamber of the rocket in space on a long voyage to other celestial bodies. - 
What they see there solves many mysteries, settles many controversies - - . 



Although, o r  r a t h e r  because he'was so  possessed by t h e  important quest ions 
which h i s  book contained, he  was immediately compelled t o  write a le t ter  t o  
Oberth and t o  t h e  Oldenbourg Publishing House. - 

Professor Oberth has preserved t h e  correspondence which now began and has 
kindly placed it at  our d isposal  f o r  the  chronicle.  Probably i n  doing s o  the  
thought never occurred t o  him t h a t  is  i s  impressive t o  read t h i s  e p i s t o l a r y  
dialogue today. Amongst many physical  and technical  r e f l e c t i o n s  we f i n d  hope 
and venture and g rea t  d i s i l l u s i o n s ,  and i n  s p i t e  of a l l  these  he never l o s e s  
hea r t  . 

- The reader of t h e  letters, who therefore  draws from t h e  fountain of his-  
t o r i c a l  r e a l i t y  must, of course, ponder over them even more than i f  he was t o  
receive everything from the  author presented i n  an e a s i l y  i n t e l l i g i b l e  way. - 

Of course we can only give an e x t r a c t  from the  207 pages, which w e r e  o f t e n  
c lose ly  wr i t t en  on both s ides ,  a g rea t  dea l  must be abridged but  t h e  passages 
from which the  development of physica l  and technical  ideas  i s  apparent,  are 
quoted l i t e r a l l y ,  a s  w e l l  a s  sentences, which a r e  c h a r a c t e r i s t i c  of t h e  letter- 
w r i t e r s '  way of thinking. 

"The Rocket i n t o  In terplanetary  Space" was t h e  work of a phys ic i s t ,  a 
treatise with many formulae taken from advanced mathematics. Oberth had 
a c t u a l l y  wr i t t en  it a s  h i s  t h e s i s  f o r  the  degree of doctor and had a l s o  sub- 
mit ted i t  but the  professors  under whom he had studied and t o  whom he had 
f i n a l l y  submitted t h e  t h e s i s  d id  not  want t o  accept i t .  Then Oberth began t o  
pursue h i s  profession a s  a physics teacher a t  t h e  High School i n  h i s  home town, 
~iebenbcrgen.  But he d id  not  want t o  abandon h i s  work on rockets .  He  o f fe red  
the  manuscript t o  various s c i e n t i f i c  publishing f irms f o r  publ ica t ion.  Af ter  
severa l  r e f u s a l s  R. Oldenbourg, Munich, showed wi l l ingness  t o  publish it. The 
publishing house was ready t o  publish t h e  book, of course t h e  author had t o  
defray t h e  p r in t ing  expenses a s  is  f requent ly  agreed upon f o r  s c i e n t i f i c  works, 
when t h e  s a l e  seems t o  be quest ionable f o r  the  publisher.  Thus i n  1923 t h i s  
s t range book came on the  book-market. 

Val ier  r e f l e c t e d  upon it: How w i l l  t h i s  book, wr i t t en  by Oberth, f a re?  
It appeals  t o  t h e  s c i e n t i s t s  who understand these  der ivat ions ,  the  ca lcu la t ions  
taken from t h e  f i e l d  of dynamics and thermodynamics. - What does t h e  t echn ica l  
world do with such a book, which presents  something completely new and which 
was wr i t t en  by a man, whose name no one knows? - Indeed, i f  t h e  author w a s  
Professor Sommerfeldt o r  Privy Councillor ~ 6 p p l  o r  even Professor Eins te in ,  a 
respec t fu l  murmur could go through the  f o r e s t  of leaves.  But Oberth, who 
knows him? Who reads h i s  book with the  audacious t i t l e ?  A t  bes t  a c r i t i c  who 
has a mind t o  methodically run down once again a cause. 

Correspondence Val ier  - Oberth 

On January 8, 1924, whi l s t  Val ier  was s t i l l  i n  t h e  middle of t h e  work on 
h i s  book on astronomy he wrote t o  Oberth and t o  Oldenbourg and proposed the  
following plan: 



1) To make propaganda for Oberth's work in all the journals available to 
him by means of illustrated articles, 

2) To pursue this end by means of lantern-slide lectures, 

3) If possible, to write a book in collaboration with Oberth - Valier was 
to write the part whicli will be intelligible to all. 

To do everything with the purpose of providing, in this way, the means for 
Oberth to build first of all an experimental rocket. 

Oberth's written reply of January 19, informs Oldenbourg that he himself 
had already had the intention of writing something popular, he gives many of 
his ideas for it, but is of the opinion that Valier, whom he knows and esteems 
as an author, has a much better style; for this reason he is in agreement with 
Valier's proposition. 

The publisher Oldenbourg is of the opinion that "it would be better if both 
wrote a separate book but collaborate to the extent that both books do not 
compete with one another but complement one another." - Both books appeal to 
quite different circles of readers. 

- ?  

On February 10, 1924, Valier, the pioneer of the theory of glacial cos- 
mogony, writes to Oberth: . . * 

11 . . . . it sounds to me almost tragic (not only on reading your book but 
also your two letters) that you set your hopes on those very points which seem 
to me to be unpromising, whereas you hold in low esteem what appears to me to 
be very important. I will be even more explicit. For example your hopes on 
the economic utility of the giant sodium screen (its fabrication presumed) and 
with regard to the exploitation of metal in the meteoric blocks on the moon, 
the cooling and rendering inhabitable of Venus etc. I cannot believe in all 
that but I do believe in something else which seems to me to be more important 
than all these hoped-for successes, something which you, in turn, do not take 
into consideration. Your hopes are founded on the fact that you take certain 
(in my opinion out-dated) astronomical ideas as a basis whereas I am one of 
the pioneers of ~orbiger's glacial cosmogony. 

Just at this time, after the stage where this theory was ignored completely 
is fortunately traversed, begins the real fight for the new theory which, at all 
events, will rage chiefly in 1925 - 30. And now you think: ~orbiger maintains 
that the moon is completely ice-bound, that everything that we see on the moon, 
craters, mountains, etc. is ice and merely ice; ~grbiger further maintains 
that, with the exception of the earth, all other planets are completely cov- 
ered in the same way with a shell of ice, even Venus and Mercury, in spite of 
the heat of the sun (as can easily be shown mathematically the sun cannot melt 
the ice even on Mercury, if it does not have an atmosphere). Now for ~orbiger's 
theory the moon is the king's evidence and touchstone. You understand, pro- 
fessor, what for us, the followers of the theory of glacial cosmogony, the 
possibility of going in person to the moon, means. This means simply every- 
thing! If it is found that the moon is not composed of ice, we are completely 



beaten, then there is no salvation but if the whole surface of the moon is a 
crust of ice everything is won and all astronomy, astrophysics, meteorology 
and geology up till now is beaten and we are triumphant!! This is what bids 
me personally to support your invention of the rocket first and foremost for 
all I am worth. Mot in order to make a sodium screen and to pick up lunar 
meteors but solely to provide us with the information: Is the moon covered 
with a crust of ice or not? That alone will suffice for us so that we-can 
make the most expensive experiment seem lucrative. Of course we, the followers 
of the new theory, (which, at the same time, means a new vision of the world 
and a new pliilosophy of life) do not today have the resources to bear the 
costs. But we would make every attempt to support you in your venture. More- 
over the matter is urgent. Today the master of the new theory is 65 years old. 
It is our most fervent desire that the voyage to the moon will be successful 
whilst he is still alive. . . . 1 I 

This extract from Valier's letter of February 10, 1924, is indeed one of 
the most informative of the whole of the correspondence. 

Max Valier, the author and lecturer, made propaganda for the rocket and 
the advance into space in numerous articles and lectures from 1924 to 1930; 
but however much he spoke and wrote about space travel, he only mentions the 
aim, which was to establish the truth for ~Erbiger's new vision of the world, 
once in his letter to Oberth. - He says to contemporaries: Rocket propulsion 
for world speed records or for economic air transport at an altitude of 
10,000 m are objectives which the public understands. 

But another idea gave him wings. He, who got to know Valier in "Orbit 
and Nature of the Stars," where, now and again the high-flying ideas of the 
seeker after God can still be distinctly heard interspersed among astronomical 
wtters, Itnows that even the proof of the truth of ~arbi~er's vision of the 
world is not yet for him his last highest objective. 

He struggles, bears every hardship resolutely and stakes his life. 

Contemporaries have said all sorts of things about this strange man, 
Max Valier: 

Felix Linke in his book "Rocket flight into the Universe" 
(Raketenflug ins Weltall) called him a sensationalist. 

Gartmann defends him and writes: "As if it has ever been 
a question of sensations for the purposeful Austrian engineer 
with the ba.ld thick skull ! "+) 

The chief editor of the ~Gnchner Neueste Nachrichten, who 
knew well Valier from collaboration over the years, wrote about 
him after his death: ". . . . He did not attach any importance 
to Max Valier, to himself, to self-conceit, to a personal desire 
to assert himself. Not once did he attach any inportance to the 

'I~einz Gartmann: "Visionaries, researchers, engineers" (~rzumer , Forscher, 
Konstrukteure), page 137 



const ruct ion of a spec ia l  vehic le .  H e  at tached importance s o l e l y  
t o  f l i g h t  i n t o  space, i n  f l i g h t  t o  o ther  s t a r s .  - And a t  a t i m e ,  
which i s  so  w e l l  contented with the  p a l t r y  day's p r o f i t  so long a s  
it  is assured." - 

After  Valier  had f in ished t h e  manuscript of h i s  l a rge  book and had sen t  i t  
t o  ~ o i g t l g n d e r ' s  Publishing House he s e t  t o  work on h i s  new grea t  task ,  the  
rocket ,  with the  vigor pecul iar  t o  him. 

For t h e  confirmation of a verbal  discussion he wrote t o  R. Oldenbourg on 
Apri l  24, 1924, and once again, developed h i s  plans i n  a c l e a r l y  defined way, 
plans which, i n  t h e  main, he had a l ready proposed a s  a program f o r  col labora t ion 
with Oberth i n  h i s  letter of January 8: t o  propagandize Oberth's ideas and 
h i s  book 1) by i l l u s t r a t e d ,  up-to-date a r t i c l e s ,  2) by lantern-s l ide  l e c t u r e s ,  
3) by a popular comprehension of  berth's book. 

He  names the  papers i n  which the  acceptance of h i s  a r t i c l e s  i s  a s  good a s  
ce r t a in :  Leipziger I l l u s t  . , Frankfurter  I l l u s t  . , ~Cnchner  I l l u s t  . , Gartenlaube, 
Nach Feierabend, D e r  Michel (Czechoslovak.), Natur und Kultur; i n  addi t ion  t o  
these 6 others ,  whose acceptance is very proable. For the  f i r s t  ones mentioned 
he was consequently a permanent contr ibutor .  

About point  2, t h e  lantern-s l ide  l e c t u r e s ,  he wrote t h a t  t h e  i n i t i a l  c o s t s  
would be very high. Oberth's book w i l l  be sold  during the  l e c t u r e s  s ince ,  
according t o  experience i n  t h i s  domain, t h e  g r e a t e s t  market must be reached. 

I I It would be my personal  ambition t o  cause t h e  f i r s t  experiments t o  be 
brought about wi th  German money i n  Germany and i f  poss ib le  i n  Bavaria (Zugspitze) 
by my propaganda f o r  Oberth." 

About the  t h i r d  point  he writes: 

11 For a few years now I have wanted t o  wr i t e  a book on the  d i f f e r e n t  fan- 
t a s t i c  ideas  which have been expounded i n  novels up till now, which a r e  con- 
cerned with voyages i n  space . . . . I want t o  proceed chronologically and t o  
describe how thoughts over the  cen tu r ies ,  i n  conformity with t h e  l e v e l  of sc i -  
ence and technology, have d e a l t  with the  problem . . . . J u l e s  Verne, Kurd 
Lasswitz, . . . . t o  l a y  bare what is  technical  and s c i e n t i f i c  and t o  throw 
l i g h t  on i t  c r i t i c a l l y  so  t h a t  the  reader sees . . . . why these Utopias have 
not  been a b l e  t o  be turned i n t o  r e a l i t y .  

Such a book would, of course, have been poss ib le  even i f  I had not heard 
anything about Oberth's rocket .  But s ince  Oberth's work i s  now avai lable ,  i t  
would be a crowning and conclusion f o r  my book . . . . le t  us say with the  
t i t le :  "Voyage i n t o  space - from dream t o  r e a l i t y . "  . . . . I imagine the  
book i t s e l f  somewhat i n  t h e  nature  of a small volume about the  cosmos with an 
a t t r a c t i v e  t i t l e  page . . . . I! 

Then Val ier  went t o  ~ i i r i c h ,  where he s tudied f o r  the  summer term. We do 
not know which l e c t u r e s  he attended the re  but we know a l l  the  more about h i s  
a c t i v i t y  as an author which he ca r r i ed  on zealously even there.  

I 



Oberth, who did not yet know Valier's address in Switzerland, wrote to him 
at the University of ~Grich on June 9, 1924: 

I I . . . . The famous private astronomer of Linz and head of 
the famous wholesale coal merchant's business, Mr. Heinisch, Jr., 
likewise takes an interest in my rocket and when the occasion 
arises would like to finance a small model. A certain Mr. Gustav 
Heisler Dresden Eng. put a question to me in the name of several 
interested parties . . . . To whom have you spoken up till now 
as regards the financing of the experiments? Perhaps you can 
manage to get the affair financed jointly . . . . 

. . . . In this summer or autumn I would like to come to 
Germany but I can only afford it if I can pay the travelling 
expenses by giving popular lectures . . . . 

. . . . I have already given a little thought to,my book, . . . . I imagine the disposition as something like this: 
1) The Copernican - Newtonian vision of the world. Our 

main evidences for it. 

1 a) How it must appear in a spaceship in the middle of the 
sea of ether. What one must expect there. 

2) What kind of means are theoretically possible to travel 
through space. 

3) Extract from the novels which have become famous up to 
now and from serious propositions. (It is evident that these points 
will not be of the same length. 1) can be very short. 2) must fill 
up at least half the book. 3) could be divided into more sections: 
a) balloon ascents, b) suppression of gravitation, c) machines, which 
are catapulted from the earth. Among others the proposed canon-shots 
must be discussed here. d) electric repulsion, e) the pressure of 
light. Here one could also think of Mathew's rays etc. f) the 
principle of reaction. 

4) Are foreign heavenly bodies inhabitable, are they inhabited, 
could they at least be made habitable? Are there anywhere in the 
universe beings which are similar to humans? Reasons for the improb- 
ability of this assumption. Telegraphy to Mars. 

5) The kingdom of heaven. Galilei, Giordano Bruno, pantheism, 
how the belief in gaseous gods must have come into being. - Is 
there a 'soul.' The 'enigma of the universe.' Consciousness, 
mechanical effects of the phenomena of consciousness. Telepathy, 
reasons for the failure of most of the telepathic experiments. Why 
do all religions locate the seat of the good angels up above? The 
fiasco of the religions of revelation. Parapsychologic experients 
beyond the atmosphere of the earth. (Moreover, I must remark that 



t h i s  is t e r r i b l y  hot  ground, one must th ink a great  d e a l  here  over 
what one w i l l  publish,  i f  one does not  want t o  be immediately to rn  
i n t o  1000 shreds by uncomplimentary c r i t i c i sm. )  

6) The economic, s c i e n t i f i c ,  etc. prospects  of the  space-ship 
voyage t o  t h e  sea  of e the r .  

7)  Conclusion. The broad l i n e s  of the  evolution of nature.  
From the  inorganic t o  the  organic,  from chaos t o  organizat ion,  from 
t h e  meaningless t o  the  meaningful. From barbarism t o  c i v i l i z a t i o n ,  
from c o n f l i c t  amongst everyone t o  co-operation and t o  t h e  mastery of 
na tu re  by co-operation. --- 

m a t  i s  annoying i n  t h i s  c l a s s i f i c a t i o n  is  only t h a t  t h e  whole 
th ing must be wr i t t en  i n  a more o r  less lec tu r ing  tone. It would 
be b e t t e r  i f  one could publish t h e  book i n  t h e  form of a novel o r  
adventure but it is not ,  a t  the  moment, c l e a r  t o  m e  how t h i s  would 
be done. 

These days D r .  Franz Hoefft from Vienna a s  wel l  a s  a c e r t a i n  
M r .  E i l e r t  Pas tor ,  Berl in - Wilmersdorf, Gaste iners t r .  4-5 wrote 
t o  m e  t o  say t h a t  they would be prepared t o  w r i t e  a popular book L 1 

together wi th  me. What s h a l l  I say t o  them i n  reply? Sha l l  w e  
engage them? D r .  Hoefft has a considerable knowledge . . . . 11 

I n  h i s  reply,  which he sen t  t o  Oberth i n  ~chgssburg  and t o  Oldenbourg i n  
Munich a t  t h e  same t i m e ,  Valier  gave an account of h i s  propaganda i n  t h e  rocket  
a f f a i r  on June 19, 1924. A t  t h e  beginning of May the  a r t i c l e  "Rocket f l i g h t  
i n t o  Outer Space" (Raketenfahrt i n s  A l l )  with l a r g e  i l l u s t r a t i o n s  appeared i n  
the  ~ S n c h n e r  Neueste Nachrichten, even on the  f r o n t  page, and i n  the  Garten- 
laube, i n  mid-June i n  O s t  und ~ i i d  and i n  the  Schweizer I l l u s t r . ,  varied some- 
what each time. Other papers, such a s  the London I l l u s t r a t e d  News and t h e  
Kopenhagener I l l u s t r .  Famil. Journal  followed. A s  a r e s u l t  of t h e  a r t i c l e s  
perhaps even more f i n a n c i a l  backers w i l l  come forward. He proposes appointing 
Oldenbourg's Publishing House a s  t h e  center  f o r  i n t e r e s t e d  p a r t i e s ,  f o r  Munich 
seems t o  him t o  be a s u i t a b l e  headquarters f o r  many reasons. "To name only 
one: Linde's i c e  p lan t ,  which can provide the  necessary q u a n t i t i e s  of l i q u i d  
a i r  e t c .  Liquid a i r  is  very cheap a t  the place of production, but  t h e  s l i g h t e s t  
t r anspor t  raises t h e  p r i c e  of the  s t u f f  a g rea t  deal .  Then secondly Linde's 
p lan t  i t s e l f  might a l s o  be an in te res ted  par ty  i n  so  f a r  a s ,  l a t e r ,  huge quanti- 
t ies of l i q u i d  oxygen e t c .  might be needed. Thus I propose t h a t  you, Professor 
Oberth en t rus t  t h e  a f f a i r  i n i t i a l l y  t o  Oldenbourg's Publishing House o r  e l s e  
t o  a man of confidence i n  t h a t  a l l  o f f e r s  from f i n a n c i a l  backers a r e  co l l ec ted  
i n  Munich and an attempt made t o  reconci le  the  gentlemen. These gentlemen 
ought t o  be c a l l e d  upon t o  put the  money together even i f  an agreement has not  
yet  been reached so  t h a t  you can come t o  Munich f o r ,  l e t ' s  say 14 days. ( In  
addi t ion  I must ask you t o  reimburse my t r a v e l l i n g  expenses f o r  I would a l s o  
l i k e  t o  be  present .)  H e  who poses a s  a f i n a n c i a l  backer and does not want t o  
do t h a t  is not t o  be taken ser ious ly .  The cause must be worth so  much t o  the  
people. I f  the  a f f a i r  is so f a r  advanced the  day must be decided when we a l l  
w i l l  meet i n  Munich. Since my propaganda w i l l  only j u s t  be having i ts e f f e c t ,  
a s  I have already sa id ,  i t  would be advisable t o  wait  a l i t t l e  logger and t o  



choose a day some t i m e  a t  t h e  beginning of August (when you a r e  su re  t o  have a 
vacat ion  from teaching).  Then one would indeed see how t h e  cause is g e t t i n g  on, 
how much c a p i t a l  is represented,  and what t h e  gentlemen th ink .  Probably an 
a s soc ia t ion  i n  some kind of l e g a l  form can be entered i n t o ,  which undertakes 
t o  g ive  you t h e  resources t o  c a r r y  ou t  your experiments and, of course, the  
necessary maintenance. And then work with Linde begins. For without a l a r g e  
p lan t  of l i q u i d  a i r  s i t u a t e d  near-by you cannot do anything i n  t h e  long run. . . 

I would above a l l  n o t  advise  you t o  count on l e c t u r e s  i n  Germany a s  a source  
of income. I have enough of experiences of t h a t .  I now only g ive  l e c t u r e s  wi th  
a f ixed  engagement, I no longer do anything even a t  my own r i s k .  I can now per- 
m i t  myself t h a t  because I have slaved and worked a t  my own r i s k  f o r  3 years.  
But he who, today, wants t o  begin wi th  something, be i t  t h e  b e s t  of a f f a i r s  
and t o  begin wi th  has n o t  a l ready got  t h e  r epu ta t ion ,  w i l l  f i n d  no one t o  
r e l i e v e  him of t h e  r i s k .  

Now f i n a l l y  t o  t h e  quest ion of t h e  books. Unfortunately he re  I must agree 
with t h e  opinion of Oldenbourg's Publishing House, s ince  your new proposals seem 
t o  me t o  be unfavorable. You must dismiss your poin t  5 and a l l  o ther  d e l i c a t e  
po in t s  without f a i l .  The same a p p l i e s  t o  me. Often I would w i l l i n g l y  l i k e  t o  
be a c t i v e  i n  such a f i e l d  but I have s t i l l  a bee i n  my bonnet f o r  it and must 
f i n a l l y  say  t o  myself: t h e  cobbler  must s t i c k  t o  h i s  l a s t !  One only a t t a i n s  
a th ing  when one concent ra tes  on i t  a lone  and pursues it with t r u e  fanat icism. 
Therefore p lease  s t i c k  t o  rockets  and l e t  Giordano Bruno and G a l i l e i ,  gaseous 
gods and enigmas of t h e  universe  2 l a  ~ g c k e l  r e s t  i n  peace. I f  you a r e  r a t h e r  
keen on i t  you w i l l  soon be taken r e a l l y  se r ious ly  throughout t h e  world a s  t h e  
rocket  man, something which, a t  t h e  present  t i m e ,  no one ye t  does but i f  you 
f r i t t e r  away your t a l e n t s  you fu rn i sh  your an tagon i s t s  with t h e  des i red  mat ter  
f o r  c r i t i c i s m .  

Therefore I urge you no t  t o  meddle with it i f  your rocket  is dear  t o  
you. . . . .  

. . . . I an q u i t e  i n  agreement t h a t  we should proceed spea ra te ly  and 
each of us  should w r i t e  h i s  book a lone ,  only I would w i l l i n g l y  submit the  manu- 
s c r i p t  t o  you so t h a t  it is, a s  i t  were, authorized and so t h a t  I do no t  des- 
s c r i b e  something a s  your a s s e r t i o n  and theory which you do not  maintain and 
profess  a t  a l l .  I must admit t h a t  even t o  me many of your ca lcu la t ions  a r e  no t  
c l e a r ,  t h a t  i s ,  l e s s  t h e  pure mathematics a s  such than t h e  phys ica l  meaning of 
it. Your book on rockets  is  r e a l l y  n o t  w r i t t e n  very c l e a r l y  i n  the  sense t h a t  
one could immediately see through t h e  problem of energy around which everything 
f i n a l l y  revolves.  I hope t h a t  I have made t h a t  more c l e a r  t o  t h e  reader  wi th  
my a r t i c l e s  f o r  t h e  var ious  papers.  Therefore i n  a word, I would t ack le  my 
book q u i t e  d i f f e r e n t l y  and I even be l i eve  t h a t  I would f i n i s h  i t  ten  times 
quicker  i f  I would w r i t e  i t  a lone  ( a t  l e a s t  t he  f i r s t  e d i t i o n )  than i f  we f i r s t  
had t o  work out t h e  terms of col labora t ion .  I f  it was only a small book, you 
know, I would w r i t e  it o f f ,  a s  i t  w e r e ,  i n  one s i t t i n g  and then i t  i s  pe r fec t  
and t h a t  is  always bes t  f o r  the  reader .  It is  now merely a quest ion of how f a r  
you want t o  be f i n a n c i a l l y  concerned with t h e  book. Since I do not  make use of 
your ideas  only but w i l l  a l s o  give many o the r s  and my own, moreover s ince  I 
would i n  no way wish t o  take  t h e  opportunity from you of wr i t ing  another  book 
yourself  a f t e r  i t ,  I th ink  t h a t  i t  would be s u f f i c i e n t  i f  I o f f e r  you 114 of 



the  remuneration obtained. I n  doing so  you would only be under t h e  ob l iga t ion  
t o  answer my poss ib le  quest ions and t o  authorize t h e  book, a s  it  were, but  o the r  
than t h a t  you would not  have any work t o  do. I hope t h a t  you f i n d  t h i s  j u s t  and 
f a i r .  But t e l l  me  f rankly ,  I too am a p la in  honest German who l i k e s  t o  t a l k  
f rankly  . . . . I 1  

Then he  considers t h e  o the rs ,  pas tor  E i l e r t /Ber l in  and D r .  von Hoefftf 
Vienna, who have offered t h e i r  se rv ices  t o  Oberth f o r  l i t e r a r y  co-operation. 

11 Probably, i n i t i a l l y  on t h e  s t r eng th  of my a r t i c l e s ,  o thers  have now 
noticed t h a t  something might possibly be found and thus you ought t o  ge t  even 
more letters. But I i n i t i a l l y  supported you, I have even done numerous scr ib-  
b l i n g ~  and made numerous contacts  f o r  it ,  much more than you think!! I do not  
want t o  boast  of these  services  and I have taken them upon myself, above a l l  f o r  
the  sake of your cause, out  of enthusiasm f o r  it, as a l s o  on account of the  im-  
portance of reaching t h e  moon f o r  ~ E r b i g e r ' s  theory, not f o r  the  sake of the 
f i n a n c i a l  gain which w i l l  perhaps r e s u l t  from it one of these  days. I would 
a l s o  l i k e  t o  do even more. I have a l ready worked out  the  program f o r  the  experi- 
ments i n  Munich and have expounded a whole system, which, a s  M r .  Oldenbourg 
knows, holds g rea t  promise of success. I should a l s o  l i k e  t o  be present  with 
you and see t h e  matter come o f f .  I am a l s o  an expert  instrument worker (I l e a r a t  
f o r  3 years  a s  an improver) and was an aerodynamic o f f i c e r  i n  t h e  war, I haveL-:  
a l s o  made numerous f l i g h t s  and among them th ree  crashes,  t h e  l a s t  crash was 3.1129 

flames and from an a l t i t u d e  of 3200 m so  t h a t  I myself know the  whole business 
with counter  pressure.  I can only corroborate your chapter  about it; what you 
have l e a r n t  from f l y i n g  I have experienced a hundred t i m e s .  For t h i s  reason, 
on t h e  whole, I do not  want you t o  make up t o  so many o the r  gentlemen. . . . 

. . . B e s t  wishes t o  Munich and ~ c h z s s b u r g  

Yours very t r u l y  

Max Valier." 

Oberth rep l i ed  t o  Valier on Ju ly  7. He  thanks him f o r  h i s  energet ic  
support. 

11 I n  a c t u a l  f a c t  I would not  have been ab le  t o  make any such propaganda f o r  
my cause . . . . 

I am very much i n  agreement with a share of 1/4 . . . . 
Of course, I am very ready and wi l l ing  t o  answer a l l  questions t o  t h e  bes t  

of my knowledge and t o  r e c t i f y  poss ib le  e r r o r s  . . . . 
I have l a t e l y  read your a r t i c l e  i n  the  "~iinchner Neueste Nachrichten" ; 

many thanks f o r  it. The a r t i c l e  which was kindly sen t  t o  m e  from the  "Schweizer 
I l l u s t r i e r t e  Zeitung" unfortunately contains a few e r r o r s ,  a s ,  moreover, I have 
a l s o  found i n  o the r  places. I n  f a c t  I must have expressed myself r a t h e r  
abs t rusely  i n  my book. 



I f  I separa te  two spheres i n  an a rea  f r e e  of a i r  and g rav i ty  by means of 
a spr ing placed between them, t h e  k i n e t i c  energy on each s i d e  is  not equal,  but  
the  momentum of body on each s i d e  is equal.  I f  M i s  t h e  mass of the  l a r g e r  

n sphere, m the  mass of t h e  smaller sphere, wm V t h e  ve loc i ty  of the  l a r g e r  sphere, v the  
ve loc i ty  of t h e  smaller  sphere and i f  w e  imagine 

-v -v 
the  spheres t o  be a t  r e s t  t o  begin with,  then 

o r  i f  we wish t o  express the  opposed d i r e c t i o n  of V and v by opposed signs:  

M e V = - m 0 v . . . . o r :  M " V + m * v = O  . . . . . . . . . . . . . . .  ( I )  

This equation does not usual ly  correspond with the  energy equation: 

{For t h e  rocket  theory q u i t e  s t range conclusions can be drawn from these  equa- 
t ions.  I s h a l l  perhaps publish d e t a i l s  l a t e r  i n  an a r t i c l e  "The Problem of 
Sy&rgyl' (Das Synergieproblem) . . . .  11 

Then the re  follows three  pages of physical  considerat ions and mathematical 
der ivat ions ,  which we omit, with the  exception of a few shor t  c h a r a c t e r i s t i c  
passages, i n  order  not t o  be too long-winded: 

Footnote: "lloreover, from t h e  a r t i c l e  i n  " O s t  und s;df' I observe t h a t  i t  
w a s  only a question of a p r in t ing  e r r o r . "  

Two days l a t e r .  he wrote i n  addi t ion  t o  the  long l e t t e r :  

" ~ c h ~ s s b u r g  , Ju ly  9. 

The 'Tagespost' of Hermannstadt has j u s t  pr in ted  a copy of your a r t i c l e  i n  
" O s t  und s;d" of June 14. I must congratula te  you on your l i t e r a r y  success. A 
number of people, among them even those,  who had heard my l e c t u r e ,  explained t o  
me  t h a t  t h e  cause had only j u s t  become so  r e a l l y  c l e a r  t o  them 1 I . . . .  

One must read t h i s  passage of the  letter. From i t  one r e a l i z e s  t h a t  Val ier  
knows how t o  handle a physical  quest ion more c l e a r l y  and simply than t h e  physics 
teacher. And Oberth acknowledges t h i s  and declares  i t  openly. - How r a r e l y  
does one f i n d  such a s t r eng th  of character!  - Then there  follows again comments 
on the  necessary p re requ i s i t e s  f o r  reaching space and on the  t r a n s f e r  s t a t i o n  
which r o t a t e s  around t h e  e a r t h  and on a d is tance  from the  e a r t h  which would be 
su i t ab le .  

I f  one reads the  letters, one would almost th ink t h a t  one sees t h e  two men 
before one: Oberth, who has already nursed the  g rea t  adventurous idea  of t h e  
r e a l i z a t i o n  of space f l i g h t  f o r  15 years ,  and who at tempts t o  f ind  t h e  so lu t ion  
t o  the  problem ea rnes t ly  and conscientiously on paper, - and Val ier  who, a s  



e a r l y  a s  a few months a f t e r  h i s  imagination f o r  t h i s  problem has been aroused, 
comes wi th  propos i t ions  f o r  a p r a c t i c a l  r e a l i z a t i o n .  One must make propaganda 
f o r  t h e  g r e a t  idea ,  one must obta in  f i n a n c i a l  backers by a r t i c l e s  i n  t h e  press!  
I n  h i s  next  l e t t e r  of J u l y  16, he thanks Oberth f o r  the  co r rec t ion  of e r r o r s  
and t r e a t s  each po in t ,  which Oberth had t o  expose i n  h i s  a r t i c l e s ,  i n  d e t a i l .  
Even t h e  passages i n  Oberth's book which a r e  abs t ruse  t o  him o r  with which he 
does no t  agree are t r e a t e d  by him, he candidly gives h i s  opinion about them. 
A longer l e t t e r  is t h e  r e s u l t ,  11 c l o s e l y  w r i t t e n  pages i n  a l l .  Several  pages 
from i t  follow: 

"I am very g r a t e f u l  f o r  your development of the  formulae i n  your l e t t e r ,  
i n  add i t ion  I have understood everything,  today I have gone through your whole 
book once again and have understood it much b e t t e r  than on f i r s t  reading but 
much s t i l l  f a i l s  me. Moreover, I am opposed t o  formulae and p a r t i a l  t o  curves. 
I n  many passages your book d r ives  me e n t i r e l y  t o  despai r .  I can fol low and 
understand the  c a l c u l a t i o n s  a s  such, which a r e  purely formal, but what t h e  
expressions mean (phys ica l ly)  i s  not  always immediately c l e a r  t o  me.  It seems 
t o  me t h a t  you o f t e n  t ack le  t h e  whole th ing  i n  a much too d e t a i l e d  way, which 
a l s o  r equ i re s  mul t ip le  ca lcu la t ions .  I take  t h e  l i b e r t y  of developing on a 
sepa ra te  sheet  t h e  whole mathematical framework, which I use i n  my book a s  a 
reference  f o r  myself and f o r  t h e  curves,  which I w i l l  in t roduce  ( I  w i l l  avoid 
c a l c u l a t i o n s  i n  my book with t h e  exception of a few simple ones) i n  order  tbJ 
ask you i f  i t  is no t  s u f f i c i e n t . "  P -" 

W e  omit the  o the r  7 pages here  i n  order  t o  s o l i c i t  t h e  a t t e n t i o n  of our 
readers  f o r  t h e  following 2 112 pages of t h e  l e t t e r ,  because i n  these  pages 
Val ier  develops h i s  plan.  Already i n  the  l a s t  l e t t e r  he had w r i t t e n  t o  Oberth 
t h a t  he had discussed t h i s  p lan  wi th  M r .  R. Oldenbourg before  h i s  depar ture  
from Munich and t h a t  Oldenbourg agreed with him. Val ier  pursued t h i s  p lan  from 
the  Spring of 1924 f o r  6 years .  

11 . . . . t he  plan.  - You i n i t i a l l y  in tend t o  bui ld  and launch a small  
test rocket .  Costs approximately 50,000 M, t h e  rocket  i s  l o s t ,  even i f  t he  
test a s  such succeeds. And then you want t o  f i r e  rockets ,  a t  f i r s t  unmanned 
l a t e r  manned, onto t h e  moon. 

But I say we must do th ings  t h e  o the r  way round. Above a l l  we must master 
the  mechanics of t h e  motor of t h e  rocket  completely. Therefore we w i l l  no t  
f i r e  anything s t r a i g h t  away, not  even a small t e s t  rocket .  But we w i l l  bu i ld  
such a rocket  motor on the  ground on t h e  platform a t  our l e i s u r e  and clamp i t  
down and j u s t  l e t  i t  run t o  s e e  how t h e  combustion gas h i s s e s  out of t h e  jet.  
I f  i t  i s  so t h a t  we master what is pure ly  mechanical with these  t e s t s  without 
having flown i n  the  a i r  twenty t i m e s ,  i f  t h e  supply of a lcohol  and water and 
of l i q u i d  oxygen funct ions ,  we w i l l  f i r s t l y  assemble t h e  machine, which o r i g i -  
n a l l y  d id  not  have the  appearance of a rocket  but any shape a t  a l l  so t h a t  t h e  
f u e l  tanks were s i t u a t e d  where it was convenient,  i n t o  t h e  rough form of a 
rocket  and we  s h a l l  put  t h e  whole th ing  onto a t ruck  (railway t ruck)  which 
s tands  on a s t r a i g h t  s t r e t c h  of t r a c k  and we s h a l l  take up a pos i t ion  c l o s e  t o  
i t  on t h e  t ruck  and s t a r t  t he  rocket ,  which has been screwed down and i s  i n  a 
ho r i zon ta l  pos i t ion .  Then t h e  whole t ruck  must be s e t  i n  motion by t h e  reac- 
t i o n ;  we can measure i ts speed. Since i t s  t o t a l  weight is  known, and t h e  f r i c -  
t i o n  has a l s o  been inves t iga ted  f o r  railway t rucks ,  e t c .  we can thus ob ta in  an  



empirical  opinion of the  capacity of the  rocket motor and we can ca lcu la te  
accura te ly  t h e  percentage we can r e a l l y  u t i l i z e  of the  chemical energy contained 
i n  the  fue l .  You are indeed r i g h t  when you say t h a t  it does not  matter how many 
c a l o r i e s  the re  are i n  1 kg f u e l  a s  long a s  I can make M i / %  very small and I 

I can t r a v e l  wi th  only 40% ef f i c iency  ins tead of with 80%, i f  only becomes 
\ small enough. Y e s ,  you can indeed say i f !  That is  j u s t  i t .  I believe,  now 
' a s  ever, t h a t  it is t h e  most important thing t o  take t h a t  f u e l  which contains 
t h e  most c a l o r i e s  i n  t h e  kilogram and t o  see t h a t  it maintains the  g rea tes t  per- 
Lentage possible.  Moreover, I bel ieve  t h a t  the  rocket motor w i l l  operate i n  t h e  
qir wi th  60-70% but i n  space with 80-90%, f o r  t h e r e  a r e  hardly any energy losses  
through i n t e r n a l  f r i c t i o n  (as i n  p i s ton  engines). The d i r e c t  expulsion of gas 
f&om t h e  rocket  must, according t o  my technical  i n s t i n c t s ,  s e t  i n  motion even 
thb most pe r fec t ,  on t h e  whole, poss ib le  t r a n s f e r  of the energy present  i n  the  
fuel .  The rocket  is, a s  i t  were, t h e  long-sought a f t e r  'explosion turbine '  only 
i n  a s p e c i a l  form. I f  we once have f irm technical  con t ro l  of the  rocket  motor 
along these  l i n e s  and i f  we a r e  w e l l  informed about the  performance of the  motor, 
I then propose t h a t  one of these  days w e  put such a rocket motor i n  a q u i t e  
ordinary al l-metal  a i rp lane .  

I n i t i a l l y  we take  off with t h e  normal motor. According t o  the  a l t i t u d e  
reached w e  switch off  t h i s  motor and le t  t h e  rocket  function. I bet  t h a t  the  
a l rp lane  then reaches a speed per hour of 1000 km and more. The next s t e p  is  
t o  make an a i rp lane  which no longer has a normal motor but a rocket  motor only 
and we take  off  with t h i s  d i r e c t l y .  I f  t h i s  is  achieved and we have the  knack 
of f l y i n g  without a propel ler  merely on the  rocket p r inc ip le ,  then be begin 
(with hermetical ly closed rocket-planes) t o  f l y  higher and higher,  f i r s t l y  
10 km, then 50 km, then 500 km and f i n a l l y  5000 km, i .e. we w i l l  pass over pro- 
gress ively  from a i rp lane  t o  spaceship. Therefore w e  do not make a leap i n t o  t h e  
dark but  we proceed systematical ly on the  bas i s  of knowledge gleaned, according 
to the  technical  progress made each time. 

But my plan has a l s o  i ts  advantages from another angle. From the  beginning 
it does not  need a considerable sum of money (50,000 M and more) f o r  a t e s t  t o  
be "detonated," a test which can never r e a l l y  be of any use but with t h i s  money 
experiments can be made f o r  q u i t e  a long t i m e  and a g rea t  dea l  of progress made. 
Furthermore, it w i l l  become apparent comparatively soon and i n  due course whether 
insurmountable t echn ica l  d i f f i c u l t i e s  on t h e  whole w i l l  make t h e  a f f a i r  impossible. 
But i f  t h e  t e s t s  a r e  advanced, the  course proposed by me has the  advantage t h a t  
a s  e a r l y  a s  a f t e r  t h e  f i r s t  t en th  of the  t e s t s  a p r a c t i c a l l y  u t i l i z a b l e  th ing 
comes of it  so inc iden ta l ly ,  namely, the  rocket motor, which i n  i t s e l f  represents  
a very use fu l  discovery. I f  only i t  turns  out a s  I imagine. I f  the  f l i g h t  tests 
are successful  t h e  rocket-plane w i l l  be completed i n  the  middle of t h e  course of 
our p ro jec t  and w i l l  again be a l u c r a t i v e  discovery i n  i t s e l f .  And only when w e  
have g r e a t  resources w i l l  we r i s e  slowly i n t o  space. But the  resources a re ,  a s  
it were, automatical ly a t  our d isposal  f o r ,  i n  order t o  go up i n t o  space, t h e  
a i rp lane  must funct ion beforehand and i f  i t  functions i t  has a l s o  brought i n  
money. So! 

Furthermore: One could begin q u i t e  small,  only i t  is  bes t  t o  be near a 
l a r g e  p lan t  f o r  the  l iquefac t ion  of a i r  . . . . Now i n  Munich there  i s  Linde's 
well-known p lan t  and M r .  Oldenbourg knows M r .  Linde and h i s  sons wel l  i n  person. 
For t h i s  reason I have to ld  him t h a t  he must t r y  h i s  luck here. 



/ 

Should Linde agree and i f  more money were t o  come i n  f o r  the  experiments ; 
and f o r  your maintenance you could then begin i n  q u i t e  a small way with Linde / 
outs ide  i n  t h e  workshops which a r e  already a t  hand, together with a s k i l l e d  , 
mechanic. Therefore, a s  f a r  a s  concerns the  quest ion of expenses, only your I 

maintenance, and t h a t  of t h e  mechanic and t h e  cos t  of some mater ia l  must in i t i a$y  
be covered. That is very important. I th ink t h a t  you could work fo r  a year wf th  
20,000 M, i f  we  could r a i s e  such a sum. ; 

I n  my book I s h a l l  of course make an appeal f o r  a fund-raising d r ive  a t  the 
end. I was not ab le  t o  do t h a t  i n  t h e  newspapers. Once again, say i n  September, 
I s h a l l  attempt t o  obta in  the  acceptance i n  a l l  t h e  papers, which up t o  now have 
published my a r t i c l e s  on rockets ,  of a shor t  announcement which reads: "Our 
readers su re ly  remember the  a r t i c l e  i n  number ... about rocket f l i g h t  i n t o  the 
s t e l l a r  world. I n  the  meantime the  cause has made progress and for tunate ly  the re  
w e r e  some people i n  Germany, - a s  i n  America f o r  Goddard, - who wished t o  provide 
funds t o  help t h e  cause t o  its completion. It is notable t h a t  the  tests promise 
t h a t ,  on t h e  way t o  t h e  conquest of t h e  moon, important secondary discoveries a r e  
made whose u t i l i t y  on e a r t h  today is unquestioned and thus the  whole a f f a i r  is  
not  only revealed as an audacious f a n t a s t i c  idea  but a l s o  a s  a universa l ly  use fu l  
one. Of course the  funds col lec ted  up t o  now a r e  not  ye t  s u f f i c i e n t  t o  ac tua l ly  
embark upon the  tests. Therefore a l l  those people who a r e  in te res ted  and wouEd 
possibly contr ibute  t h e i r  share,  a r e  requested t o  get  i n  touch with R. Olden- 
bourg's Publishing House which has kindly taken i n  hand the  gathering toget&- 
of a l l  persons in te res ted . "  --- 

That's roughly t h e  g i s t  of it. I do not know whether i t  is of g rea t  use 
but  one must, by a l l  means, make t h e  attempt. I th ink t h a t  i f  we show the  people 
t h a t  we a r e  not simply "crazy lunarnauts," a s  many people th ink,  but t h a t  we 
think q u i t e  p r a c t i c a l l y  and proceed from r a t h e r  simple and obvious f a c t s ,  w e  w i l l  
obta in  money more eas i ly .  

Concerning a l l  the  c r i t i c a l  onslaughts I advise you only one thing,  do not  
take any no t i ce  of them. Even i f  it was i n  an obviously i n f l u e n t i a l  journal.  
I can see t h a t  you a r e  on t h e  point  of making t h e  same mistake a s  H k b i g e r  
always makes. H e  too always thinks t h a t  when someone a t t acks  him he must w r i t e  
a whole book i n  re fu ta t ion .  One should do nothing a t  a l l .  The humiliat ion of 
scholars  is  a l l  t h e  g rea te r  i f  the  attempt succeeds. Even before the  invention 
of t h e  railway they maintained t h a t  it  would not go and even our good Zeppelin 
was declared t o  be crazy. What a p i t y  fo r  each l i n e  which, let 's  say, Zeppelin 
wrote agains t  h i s  a s s a i l a n t s .  One converts no one with wri t ing ,  only with 
ac t ions  ! ! 

With very bes t  wishes 

Yours 

Max Valier." 

There appeared i n  t h e  "Journal f o r  Physical Ins t ruct ion"  (Ze i t schr i f t  fiir 
den physikalischen Unterr icht )  a very derogatory review of Oberth's book, w r i t -  
t en  by Privy Councillor Prof. D r .  Spies. Oberth's reply was not accepted. 



Oberth had to ld  Valier:  ". . . . they do not  want a discussion,  they do not 
want t o  publish t h e i r  journal  f o r  t h e  purpose of Privy Councillor Prof. D r .  
Spies'  being refuted  with vengeance by an unknown schoolmaster from Sieben- 
bcrgen." Not once did t h e  e d i t o r i a l  s t a f f  want t o  re tu rn  h i s  manuscripts t o  
him (he had sent  i n  one long and one synopt ica l  manuscript f o r  se lec t ion)  with 
the  explanation t h a t  the  Lei  notes sen t  i n  as r e t u r n  postage could not be 
exchanged i n  Berl in.  - The same th ing o f ten  happened t o  Oberth. That must be 
exasperating. 

On August 1, 1924, Oberth wrote t o  Val ier :  

"Mr. Barthel ,  the  banker from ~ G r z b u r g  wrote t o  m e  t h a t  when 
t h e  occasion a r i s e s  he is  ready t o  f inance my invention. I repl ied  
t h a t  I was al ready i n  t h e  midst of t a l k s  on t h i s  account with you, 
with M r .  Heinisch and D r .  Hoefft,  but t h a t  I would of course very 
r e a d i l y  accept h i s  o f f e r  of a s s i s t ance  . . . . 1 I 

Oberth made use of h i s  vacation t o  reply  t o  Va l ie r ' s  long l e t t e r  of Ju ly  16. 
I n  it Valier had named a l l  t h e  passages which had not become c l e a r  t o  him and 
which j u s t i f i e d  why he was of another opinion. Val ier  wanted t o  explain the  
movements of t h e  rocket  i n  our atmosphere and outs ide  of i t  with the  law of the  
conservation of energy. - A t  t h a t  time many se r ious  scholars  contested the  
pob 's ib i l i ty  of t h e  acce le ra t ion  of a rocket  i n  t h e  vacuum of space because they 
would say t o  themselves: Where the  burnt  gases can no longer support themselves 
on the  res i s t ance  of t h e  a i r  they can no longer produce any propulsion. - A s  
counter-evidence Valier wanted t o  quote h i s  imaginative v i s i o n  i n  h i s  book which 
is  i n t e l l i g i b l e  t o  a l l  and he hoped t o  convince everyone with it: t h e  p o t e n t i a l  
energy which the  rocket  c a r r i e s  with it is converted i n t o  k i n e t i c  energy. The 
expulsion of t h e  combustion gases r e s u l t s  i n  a r eac t ion  fo rce ,  which serves f o r  
t h e  propulsion of t h e  rocket .  That is evident .  Moreover, i t  i s  s t i l l  a ques- 
t i o n  of maintaining a good eff ic iency.  What is  favourable f o r  t h i s  must be 
found by way of technical  tests. - 

Oberth then repl ied:  

~ch&sburg  August 4, 1924 

"Dear M r .  Valier ,  

Please excuse m e  f o r  t h e  delay. It was not easy t o  reply  t o  
your valued letter of Ju ly ,  16 which, moreover, I only received on 
J u l y  27, i n  t h e  framework of a letter.  I would f i r s t  of a l l  l i k e  
t o  inform you t h a t  you a r e  much too modest. By t h i s  we mean: I 
am superior  t o  you i n  t h e  purely t h e o r e t i c a l  f i e l d ,  i n  every o the r  
f i e l d :  const ruct ive  t a l e n t ,  mechanical knowledge, aeronaut ica l  
experience, vigor e t c .  you have made more of a name f o r  yourse l f ,  
have a b e t t e r  s t y l e  and more l i t e r a r y  experience than I have. 

But now t o  the  theory of t h e  rocket: i n  my opinion you work 
somewhat too much with t h e  law of t h e  conservation of energy. With 
t h i s  law t h e  propulsion of burning rockets  cannot e a s i l y  be calcu- 
l a t ed .  F i r s t l y  t h e  exhaust gas ve loc i ty  cannot be given by it. I 



can only say t h a t  1 kg of f u e l  produces umpteen c a l o r i e s  of which 
a p a r t  is  used f o r  the  movement of the  exhaust gases, t h e  rest 
serves  f o r  i ts  heating. (My rocket  t r a n s f e r s  hardly any heat  t o  
t h e  surroundings, r a t h e r  it absorbs heat .)  The law of t h e  con- 
servat ion of energy, however, is f u l f i l l e d  no matter how grea t  
each of the  two cons t i tuen t s  is. With equal pressure ,  equal  
temperature and with an equal number of atoms i n  the  molecule, 
e.g. i f  s p e c i f i c a l l y  heavy gases escape more slowly, the  r e s u l t  
i s  (c = exhaust-gas veloci ty ;  V = s p e c i f i c  volume, i.e. the  volume 
of 1 kg of gas i n  m3) c : c = : . With t h e  same energy 
content ,  of course, gases with heavy atoms would now warm up much 
more, s ince  t h e i r  s p e c i f i c  heat  is  correspondingly smaller; but  
s ince  c increases  a s  t h e  temperature increases  and is l ikewise 
proport ional  t o  t h e  root  of t h e  absolute  temperature it seems a s  
though t h i s  d i f fe rence  would again be adjus ted  and c would how- 
ever be mainly determined by means of t h e  inner  heat  content.  
But it  only appears t o  be so: That the  combustion u n i t  would not  
s tand temperatures of more than 40000 C would be the  l e a s t  of our 
problems. Nothing is  too d i f f i c u l t  f o r  the  engineer and the  com- 
bust ion un i t  could be made of tungsten o r  vanadium. And t h e  outer  
cooling by means of the  f u e l  could be made more e f f i c i e n t  than I 
have made it. But it must be borne i n  mind t h a t  t h e  exhaust gases 
a r e  d issocia ted  a t  a high temperature, i n  o ther  words t h a t  t h e  
conversion ceases t o  be complete, meaning of course t h a t  corre- 
spondingly l e s s  energy is  re leased . . . . I I 
This is  only a sample. Unfortunately w e  must again omit a g rea t  d e a l  of 

the  21 typewritten pages. Only a couple of passages follow, which show how 
d i f f i c u l t  i t  was t o  work s c i e n t i f i c a l l y  i n  the  remote ~iebenbcrgen.  

11 (As a proof of how t h e  post  operates here: I n  Spring I 
ordered the  book on Glacia l  Cosmogony f o r  myself, I have s t i l l  not  
received it t o  t h i s  day. - A book which I ordered 2 years ago be- 
cause, i n  the  previous year I needed it f o r  an examination, a r r ived  
s a f e l y  a few months ago.) I f  you wish t o  publish t h a t  s o r t  of th ing 
i n  your book without f a i l  o r  i f  you a t  l e a s t  want t o  have an e a r l y  
rep ly  t o  your quest ions,  I ask you t o  d iv ide  any synopsis i n  book- 
l e t  form i n t o  p a r t s  of 10-20 shee t s  and t o  send them t o  m e  by 
book-post a s  r eg i s t e red  printed-matter. Then I receive them i n  
4-5 days." 

After  these shor t  d igress ions  the  discussions continued calmly and c lea r ly :  
11 . . . . I n  order t o  reply  t o  t h i s  quest ion one needs t o  know: the  bo i l ing  
point ,  t h e  s p e c i f i c  heat  of the  l i q u i d ,  the  s p e c i f i c  heat  of the  steam and of 
the  gas, the  r a t i o  of t h e  s p e c i f i c  hea t  of the  gas a t  a constant  pressure t o  
t h a t  a t  constant volume, the  degree of d i s soc ia t ion  and t h e  chemical energy of 

11 t he  substances used. . . . . e t c .  

Page a f t e r  page the re  were explanations and arguments which w e r e  wr i t t en  
f l u i d l y  and were easy t o  understand. H e  was w e l l  up i n  t h e  knowledge of h i s  



epoch i n  a l l  the  f i e l d s  which are necessary f o r  the  construction of a rocket  and 
it was c l e a r  t o  him and he a l s o  knew how t o  express it c l e a r l y  i n  communication 
by letter.  

I f ,  i n  many books, which t a l k  about Hermann Oberth, one reads again and 
again t h a t  h i s  f i r s t  and pathmaking book "The Rocket i n t o  In terplanetary  Space" 
(Die Rakete zu den ~lanetenr&men) is not  s u i t a b l e  reading, the  r e s u l t  is t h a t  
one has t h e  impression t h a t  Oberth is  of those who have a g rea t  deal  of knowl- 
edge and good ideas  but who do not  know how t o  express themselves. The l e t t e r  
dated August 4, 1924, shows the  contrary.  Indeed i n  t h i s  letter he says of h i s  
book: 

"As f a r  a s  my book is concerned I o r i g i n a l l y  wanted t o  submit 
t h i s  work a s  a d i s s e r t a t i o n  f o r  my doctor ' s  degree and t o  show 
everything t h a t  I had l e a r n t .  I n i t i a l l y ,  when i t  w a s  ready 
I decided t h a t  I would simply r a t h e r  have it published. There- 
f o r e  I have already s impl i f ied  the  ca lcu la t ions  considerably. 
I n  my chest  the re  l ies approximately 9.5 k i l o s  of ca lcu la t ions ,  
curves and jo t t ings .  

That I have not  s impl i f ied  them even more is  because I feared t h e  
scepticism of c e r t a i n  scholars  and because I wanted t o  reduce these  
gentlemen t o  s i l e n c e  r i g h t  from the  beginning by the  f u l l n e s s  of the  
ca lcu la t ions .  A t  t he  same t i m e  I wanted t o  wr i t e  the  book i n  such a 
way t h a t  i n  it  each of the  more ser ious  object ions  t o  the  cause, 
which I could conceive, is refuted  o r  i s  a t  l e a s t  d e a l t  with." 

Then on page 5 of t h i s  l e t t e r :  

11 I f  I have understood you cor rec t ly ,  you propose simply t o  mount on a t ruck 
a rocket model, which w i l l  propel t h e  truck when it burns. This is  indeed an 
i n t e r e s t i n g  experiment, but it s t i l l  i s  not  an economical means of propulsion. 
A t  a low ve loc i ty  of the  truck,  t h a t  is t o  say t h a t  almost a l l  the k i n e t i c  
energy released is manifested i n  t h e  retrograde movement of the  gases, not i n  
the  forward movement of the  truck. I f  the  speed of the  truck r e l a t i v e  t o  the  
gases is 20 m/sec, but  the  speed of the  gases r e l a t i v e  t o  the  truck is  2000 m/sec, 
the  reac t ion  on the  t ruck,  i n  one second does the  work P o s  = P * v e t  = Pe20. On 
the  o ther  hand, on t h e  gases, which have the  ve loc i ty  of c - v = 1800 m/sec t o  
the  e a r t h ,  i t  does t h e  work Pm1800, thus 90 times more. 

Thus you recover only 1/90 of t h e  t o t a l  k i n e t i c  energy a s  the  energy of 
propulsion. It would be q u i t e  d i f f e r e n t  i f  the  truck had a ve loc i ty  of 
2000 m/sec. Therefore the  gases expelled behind the  truck would stop immedi- 
a t e l y  and the  whole of the  k i n e t i c  energy would benef i t  the  propulsion. In 
the  meantime should the  truck run more slowly it  is  b e t t e r ,  one makes the  stream 
of gas pass through a turbine  so t h a t  i t  comes t o  a h a l t  immediately a s  a r e s u l t  
of i ts  working capacity and consequently passes a l l  of i t s  k i n e t i c  energy on t o  
the  turbine.  -" 

(As e a r l y  a s  the  summer of 1924 Val ie r ' s  a t t e n t i o n  was drawn t o  t h i s  character is -  
t i c  of rocket propulsion. Later  when, contrary t o  t h i s  advice, he demonstrated 



the  propulsive power of the  rocket on t e r r e s t r i a l  vehicules i t  w a s  t o  prove t o  
the  whole world t h a t  combustion gases produce t h r u s t .  With a low e f f i c iency  a t  
low speeds he i n s i s t e d  upon t h i s  i n  h i s  l ec tu res . )  

One of the  many ideas  which Oberth proposed i n  h i s  book i n  1923 and which 
were c a r r i e d  out  approximately 25 years l a t e r  can be found expressed on page 17 
of t h i s  l e t t e r  i n  a few shor t  l i n e s :  "We have l i t t l e  inf luence  on G d t .  
On account of t h e  low res i s t ance  t o  counter pressure  of man t h e  propulsion must 
l a s t  f o r  a long t i m e .  A t  most t h a t  we make man somewhat more r e s i s t a n t  t o  
counter pressure  by habi tuat ing him t o  it on the  centr ifuge."  

Oberth takes up one point  a f t e r  another from Val ie r ' s  letter.  On page 22 
he is  through and writes: 

I I I am of your opinion as regards t h e  po in t s  which I have not 
discussed. 

Please excuse the  length of t h i s  letter.  F i r s t l y  i n  wr i t ing  
it I f e l t  l i k e  t h e  late Pl iny.  Because I have no t i m e  t o  w r i t e  
you a shor t  le t ter  I wrote you a long one. But secondly i t  seemed 
t o  me  a good idea  t o  explain these  things t o  you although I know t \ . i ~ ~  

t h a t  you can a t  most use one o r  two sentences from t h i s  l e t t e r  i n  ' 1  

your book. But I hope t h a t  t h i s  ins igh t  i n t o  t h e  rocket  theory 91 st, 

w i l l  be use fu l  f o r  your book, f o r  now you a r e  perhaps i n  a b e t t e r  
pos i t ion  t o  judge what is  e s s e n t i a l  and what is  i n e s s e n t i a l .  Per- 
haps the  book w i l l  be e a s i e r  t o  understand because of it. 

Excuse my wr i t ing  sometimes i n  a pedantic fashion,  i t  is  
only a r e s u l t  of my profession,  moreover it means no harm. 

The f a c t  t h a t  even t h i s  t i m e  I again introduced a g rea t  many 
formulae is  mainly due t o  the  f a c t  tha t  I cannot do much more than 
ca lcu la te .  But do not  pore f o r  too long over the  ca lcula t ions .  

With bes t  wishes 

Yours s ince re ly  

H. Oberth." 

A t  t h e  end of August Oberth went t o  ~ Z r z b u r g  t o  see the  banker Barthel.  

On August 11, 1924, Val ier  was i n  the P a l a t i n a t e  before h i s  departure f o r  
Landstuhl. There he again wanted t o  pass n igh t s  i n  Phil ipp Fauth 's  observatory 
a t  the  l a r g e  telescope - a pleasant  thought f o r  the  "Troubadour of the Stars." 
On a card he thanked Oberth f o r  the  long letter: "I w i l l  set t o  work on the 
preparat ion of t h e  manuscript a s  quickly a s  poss ib le  and then send i t  t o  you 
with sketches of t h e  i l l u s t r a t i o n s  f o r  your opinion . . . . 
Moreover, I did  not intend t o  use rockets  on railway t rucks  f o r  the  propulsion 
of t h e  t ruck  but I intended using t h e  truck s o l e l y  t o  measure t h e  react ion 
empirical ly,  but ,  from what you have sa id ,  I r e a l i z e  t h a t  perhaps t h i s  would 
not be a good method. Now I am once again, however, inc l ined t o  begin with test 



rockets. Then t h e  publ ic  w i l l  su re ly  f lock t o  demand entrance whereupon I 
would hope t o  br ing i n  25 - 30,000 Marks i n  entrance money, on t h e  occasion of 
the  launching of one of t h e  f i r s t  rockets ,  which c o s t s  approximately 10,000 Marks. 
The more come the  be t t e r . "  

The unbelievable opt imis t  Val ier  speaks from t h i s  card. Of the  i n t e l l e c t u -  
a l l y  i n t e r e s t e d  people, which can be found i n  a l l  towns and who come t o  h i s  
l ec tu res  he points  t o  t h e  g rea t  mass of people. Perhaps he th inks  of what 
immense amounts of money i n  entrance fees  w i l l  be taken a t  t h e  October F e s t i v a l  
i n  Munich and is convinced t h a t  t h e  crowds w i l l  pay an entrance f e e  j u s t  a s  
r ead i ly  t o  see t h e  launching of a test rocket  a t  c lose  quar te r s  as f o r  the  primi- 
t i v e  but popular pleasures of the  October Fes t iva l .  

Observation of Mars. 

Val ier  t a l k s  about t h e  weeks i n  Landstuhl i n  the  preface t o  the  5 t h  ed i t ion .  

"In 1924, when t h e  f i r s t  e d i t i o n  of t h i s  present  book appeared a s  a small  
pamphlet with t h e  t i t l e  "Advance i n t o  Space, a Technical Poss ib i l i ty"  (Der 
Vorstoss i n  den Weltenraum, e ine  technische ~ g g l i c h k e i t )  , the  author wrote the  
whole t e x t  within 4 weeks on those l a t e  summer days when t h e  p lanet  Mars came 
c l o s e s t  i n  i ts  grea t  opposit ion t o  our ea r th ,  a s  near a s  i t  w i l l  never again 
come up t o  the  year 2000. 

Night a f t e r  n igh t  we,  t h a t  is  t h e  author and Phi l ipp  Fauth, who had been 
an u n t i r i n g l y  a c t i v e  explorer  of t h e  p lanet  world f o r  40 years ,  went from t h e  
peaceful p lace  of Landstuhl i n  the  P a l a t i n a t e  and climbed the  130 meter high 
mountain t o  the  observatory which houses t h e  famous l a r g e s t  medial telescope i n  
t h e  world; we f i rmly intended t o  penet ra te  a s  f a r  a s  poss ib le  t h e  mysteries of 
t h e  Martian world. And we saw more than the  author ever dared t o  hope, w e  s a w  
how, on t h e  s t a r  of t h e  god of war t h e  summer of t h e  southern hemisphere, which 
a t  t h a t  t i m e  was turned towards us,  approached and how t h e  face  of t h e  previ- 
ously p a l e  p lanetary  d i sk  changed from night  t o  n igh t  u n t i l  i t  stood before us  
i n  our f i e l d  of v i s i o n  i n  color  l i k e  an a r t i s t ' s  p a l e t t e ,  with a snow white 
patch a t  t h e  pole which w a s  dazzling b r igh t  and surrounded by a greenish-grey 
border, with pa le  yellow and tawny, o l i v e  green and sky-blue a reas  i n  t h e  
southern h a l f ,  with predominantly brick-red, wide-ranging regions i n  t h e  northern 
hemisphere, shining b r igh t  border of clouds a t  approximately Martian noon-time 
around t h e  border a reas  of t h e  so-called cont inents  and oceans and f i n a l l y  set 
off with a network of mysterious, very t h i n  l i n e s  which l inked together the  
roundish points  dot ted  l i k e  dark oases i n  the  brick-red regions. We saw Mars 
so c l e a r l y  t h a t  a f t e r  only 10-15 minutes the  f a c t  t h a t  our neighboring world 
r o t a t e s  on i t s  own a x i s  could be recognized by t h e  perspective displacement of 
the  very impressive dark formations, i t  was s u f f i c i e n t l y  c l e a r  t o  get  t o  know 
by ca re fu l  observation t h e  d i s s i p a t i o n  of the  morning m i s t  which o f ten  takes  
place i n  5-10 minutes and it is sharp enough t o  see  so many very f i n e  points  
sparkle  f o r  f r a c t i o n s  of a second a t  t h e  very bes t  moments, i n  the  t r o p i c a l  
a r e a s  which a r e  e i t h e r  t inged with carmine o r  lu tescen t  t h a t  t h e  penc i l  proved 
t o  be powerless t o  graphical ly  depic t  t h i s  f u l l n e s s  of the  faces.  

The o p t i c a l  wonder of t h e  medial telescope which, l i k e  no other ,  permits 
one t o  el iminate t h e  otherwise so  annoying secondary a i r  spectrum by simply 



turning a screw, t h a t  is  t o  say allows us,  a t  propi t ious  moments, t o  br ing t h e  
planet  Mars, which passed by i n  opposit ion t o  the  sun i n  those weeks a t  a d is -  
tance of 57-62 mi l l ion  kilometers from our ea r th ,  a s  near a s  100,000 km by 
using a 550-620 fo ld  magnification. W e  therefore  saw t h e  b a l l  of the  Martian 
globe f l o a t i n g  before us four times nearer  than t h e  naked eye sees t h e  f u l l  
moon. 

That is what d is t inguishes  the  observation of Mars so  much from t h a t  of a l l  
o ther  planets:  It is t h e  f a c t  t h a t  here  one can ac tua l ly  look down upon the  
s o l i d  surface ,  upon the  very s o i l  of our neighbouring planet  and one discerns  
on it  again and again c e r t a i n  contours, which have been known f o r  centur ies ,  
t h a t  one can observe seasonal changes and such things which a r e  connected with 
the  hours of dayl ight ,  which have many connections with t h e  occurrences on our 
ear th .  

On t h e  o ther  hand what is t h e  use t h a t  the  beau t i fu l  s t a r  of the  goddess 
of love appears i n  the  telescope more than twice t h e  s i z e  of t h e  crescent  and 
shines much b r igh te r  than Mars, what use is  it t h a t  Venus comes a good t h i r d  
nearer  t o  us on i t s  o r b i t ,  s ince  t h e  perpetual  ha lo  of i ts  s i l v e r  clouds only 
r a r e l y  c l e a r s  a l i t t l e  i n  decades i n  order t o  allow the  observer an uncertain 
view of severa l  b r igh te r  and darker regions on i ts  a c t u a l  surface.  , . 

. . ' 
Observation of J u p i t e r  proved t o  be completely dreary. A t  f i r s t  s i g h t  

t h i s  p lane t  shows t h e  most and t h e  c l e a r e s t  d e t a i l s  even i n  t h e  smallest  t e l e -  
scope but only t o  ind ica te  t h a t  even a f t e r  taking pains f o r  decades one s t i l l  
only looks down upon changeable cloud formations, f o r  s o l i d  contours have 
never been observed on the  orb of J u p i t e r  and have never been recognized again 
later. The marvellous planet  Saturn hovers even more f ixed ly  l i k e  t h e  Sphinx 
i n  the  f i e l d  of v i s i o n  of t h e  telescope,  enci rc led  by i t s  remarkable system 
of r ings ,  which seems t o  be drawn around it a s  i f  with a trammel. 

F ina l ly  Uranus and Neptune a r e  too f a r  away t o  reveal  c l e a r  d e t a i l s  on 
t h e i r  t i n y  pale  greenish disks.  On the  o ther  hand, Mercury, t h e  neares t  p lanet  
t o  the  sun, i n  s p i t e  of i t s  proximity t o  the  e a r t h  and i n  s p i t e  of f i e r c e  inso- 
l a t i o n ,  of fered us such unfavorable observation conditi.ons t h a t  the  power of 
the  telescope ran  shor t  a t  l e s s  than a t en th  of what the  same g lass  could show 
under good conditions. 

Therefore, of t h e  whole c i r c l e  of t h e  round dance of the  p lane t s ,  t i m e  
a f t e r  time only Mars remains a s  a neighboring world, which we can recognize a s  
such and which has already been made so fami l i a r  t o  us by the  research ca r r i ed  
out  till now t h a t  we a r e ,  of necess i ty ,  f i l l e d  with a burning d e s i r e  t o  l ea rn  
even more about i t  and ' f i n a l l y  t o  know what the  surface  of the  f iery-red s t a r  
is r e a l l y  l i k e .  The more the  s p e l l  of the  lenses  which magnify a thousandfold 
reveals  t o  us, the  more fur ious ly  one must curse t h e  abyss of space which 
separa tes  us unmercifully from Mars and from the  moon, which is  more than a 
hundred times nearer ,  so t h a t  w e  cannot once reach the  l a t t e r ,  which, a f t e r  
a l l ,  s t i l l  belongs t o  our ear th .  

Therefore the  n igh t ly  observation of Mars was not uninvolved i n  t h e  copy 
of the  book. It was t h i s  which roused t h e  w i l l  t o  the  u n f u l f i l l e d  d e s i r e  t o  
overcome the  d i f f i c u l t i e s  standing i n  the  way and t o  bridge space. 



I n  t h i s  way t h e  " w i l l  t o  advance" a t  t h a t  t i m e  sets i ts  stamp upon the  
book. It was t h e i r  a i m  alone t o  por t ray  i n  a popular form what Professor Oberth 
had t r i e d  t o  demonstrate one year hefore in  a highly s c i e n t i f i c  way i n  h i s  work 
"The Rocket i n t o  In terplanetary  Space" which was  published by t h e  same publish- 
ing house, t h a t  is  t o  say t h a t  our present  day technical  resources and f u e l s  a r e  
s u f f i c i e n t  t o  const ruct  a machine which is  capable of breaking through the  s h e l l  
of t h e  globe and t o  rise i n t o  outer  space." 

In tens ive  work a t  a desk i n  t h e  hours of dayl ight  followed t h e  n igh t ly  
observations. Then t h e  manuscript came i n t o  being: 

11 Advance i n t o  Space, 

a Technical P o s s i b i l i t y  

A s c i e n t i f i c  study, i n t e l l i g i b l e  t o  a l l ,  wr i t t en  by Max Valier." 

Again Yalier visual ized his audience from the  l e c t u r e s  on cosmotechnology. 
People from a l l  walks of l i f e ,  i n  addi t ion  t o  many scholars  and s tudents ,  had 
so o f t en  sat opposite  h i m  when he stood z t  the  speaker 's  desk. They had come 
not  t o  have a pleasant  evening, not even t o  acquire profess ional  encouragement, 
they had come because a d e s i r e  f o r  a wider, deeper knowledge compelled them. 

Was t h i s  t h i r s t  f o r  knowledge, which people had, not  the  bas i s  and a c t u a l  
root  of a l l  philosophy? Because he f e l t  an inner a f f i n i t y  with these  people he 
had, t i m e  a f t e r  t i m e ,  spoken i n  each town with f r e s h  joy and h i s  l e c t u r e s  had 
never become boring. 

He now turned t o  these people who were t h i r s t y  fo r  knowledge. 

H i s  booklet was already almost prepared i n  h i s  mind when he s a t  down a t  
h i s  desk and wrote down the  arrangement: 

" I. The Boundary of Gravi ta t ional  P u l l  

11. Our Fighting Resources 

111. From t h e  Signal  Rocket t o  the  Space Ship 

I V .  Advance i n t o  the  C e l e s t i a l  Space 

V. The Conquest of t h e  S t e l l a r  World." 

Because Val ier  always expresses i n  the  in t roduct ion what has caused him 
t o  w r i t e  the  book, here too a passage from h i s  introduction must be quoted: 

11 A dream of mankind seems t o  be near t o  its rea l i za t ion!  What thousands 
of years have an t i c ipa ted ,  what mi l l ions ,  who i n  the  meantime have returned t o  
dust have hoped, what countless poets  have celebrated and authors have des- 
cribed i n  boldly devised novels w i l l  now be r e a l l y  possible:  the  advance i n t o  
the  expanse of the  heavens, the  t r i p  t o  the  moon, the ascent  i n t o  the  s t e l l a r  
world, t h e  conquest of the  c e l e s t i a l  bodies, a t  l e a s t  of the  p lanets ,  which, 



like our native earth, revolve around the blazing orb of the sun, in obedience 
to the laws of the cosmos. 

For thousands of years the thought of travel into outer space hung over 
humanity. 2000 years ago Lucian wrote his "llenippus" and this work was cer- 
tainly not the first to talk about a daring voyage to the moon. Man can never 
be satisfied with what has been attained or what is easy to attain, an inner- 
most compulsion urges him at all times to attempt precisely what is apparently 
impossible. And there is absolutely nothing unnatural in this. This aspiration 
is only the living expression of our being, which longs for a higher and higher 
and more and more perfect development of its way of life and which seeks to 
achieve this by continuously extending its control over nature. 

Primitive man may have needed many thousands of years to stand up against 
the overwhelming animal world only, initially without any other weapon but the 
superiority of his intellectual capacity, which only gradually allowed him to 
discover the effective fighting resources, by means of which he rose to be the 
master of all living things on earth in the course of time. And once more 
thousands of years passed up to the time when man achieved so much in tech- 
nology and art that he could leave us evidence such as the Egyptian pyramids 
and constructions of temples, before which we stand in wondering awe even 
today. 

> 
The vane-wheel of progress revolved faster and faster. 

We ought to look back on the achievements of the past century with pride. 
The earth, our native star, seems to be conquered. The breadths of the con- 
tinents, the depths of the seas, the heights of the atmosphere no longer 
frighten us. Our roads pass through countries, ships plough through the ocean, 
our flying-machines sweep through the air and we come to agreements by wireless 
round the world. 

One single thing still remains unconquered, the tremendous gravitation of 
the terrestrial globe! The gravitational field surrounds the earth like an 
impenetrable shell. Up to now man stood powerless in the face of this, the 
most powerful force of nature, a bound Prometheus, chained with unbreakable 
bonds to the ground, free only in his ideas; nothing can damper their flight 
advancing boldly and invincibly to the limits of everything which may be. Now 
thoughts will become acts! 

The spell seems to be broken, which up to now held us in doubt about 
whether we would ever succeed in making our way into space. Two scientists of 
quality, Professor Rob. H. Goddard from Clark College in Worcester and the 
physicist Professor Hermann Oberth, a German, have satisfied themselves by cal- 
culations and tests extended over years that the possibility of leaving our 
earth consists, for our present-day technical resources, in using these resources, 
if only it is successful, in the correct way in order to overcome the only true 
obstacle, the terrible gravitational field of the earth . . . . 

. . . . Professor Goddard initially published his work temporarily in the 
reports of the Smithsonian Institution in Washington in 1919 under the title 



"A Method of Reaching Extreme Al t i tudes ,"  a publ ica t ion which caused a g r e a t  
sensation i n  America and soon made the  funds flow i n ,  which were necessary f o r  
t h e  completion of h i s  tests on a l a r g e  sca le .  

On t h e  o the r  hand, Professor Oberth i n i t i a l l y  handed over h i s  invest iga-  
t i o n s  t o  t h e  publ ic ,  before t h e  space of year had passed, i n  t h e  Oldenbourg 
Publishing House under the  t i t l e  "The Rocket i n t o  In terplanetary  Space." In  
t h e  endeavor t o  j u s t i f y  h i s  plans before s c i e n t i f i c  examination he d id  not  
h e s i t a t e  t o  f i l l  the  whole of the  f i r s t  p a r t  of the  publ ica t ion with the  formu- 
l a e  of the advanced ca lcu la t ion  theory. The second and t h i r d  p a r t  of h i s  book 
may be termed i n t e l l i g i b l e  t o  all." 

Then Val ier  begins t h e  i n s t r u c t i v e  sec t ion  "The Boundary of Gravi ta t ional  
Pul l , "  psychologically very w e l l  with the  words: 

"Most of t h e  authors of recent  novels about space ship voyages make i t  
easy f o r  ' their  heroes t o  break through the  g r a v i t a t i o n a l  ' f i e l d  of the  ea r th .  
That is t o  say, they genera l ly  have these  heroes simply discover a new substance 
which of i t s e l f  is  weightless,  . . . . 11 

Therefore t h e  reader is seized with pr ide:  he does not  want t o  concern 
himself with simple novels of fantasy  but with genuine r e a l i t y .  He i s  now 
ready t o  follow t h e  c l e a r  explanations of g r a v i t a t i o n  and i t s  e f f e c t  and t o  con- 
s i d e r ,  with accuracy, the  l i n e s  which represent  the  g r a v i t a t i o n a l  f i e l d s  of two 
s t a r s  with d i f f e r e n t  masses. Everything is  described graphical ly.  The l a s t  
drawing of t h i s  chapter  bears t h e  insc r ip t ion :  "Route from t h e  e a r t h  t o  another 
planet." And i n  t h e  t e x t  i t  i s  explained why one must not  t r a v e l  on a s t r a i g h t  
path but on a previously accura te ly  ca lcula ted  Kepler 's  e l l i p s e  on a t r i p  t o  
another p lanet  i n  t h e  s o l a r  realm. 

The second chapter  "Our Fighting Resources" (against  the  g r a v i t a t i o n a l  
s h e l l  of t h e  ea r th )  i s  at  l e a s t  w r i t t e n  a s  graphical ly  and a s  v iv id ly .  It 
reads : 

11 . . . . It is w e l l  worthwhile t o  go i n t o  J u l e s  Verne's journey t o  the  
moon, a t  l e a s t  i n t o  i ts  techn ica l ly  b a l l i s t i c  p a r t  a l i t t l e  here." Of course, 
i n  a very shortened form consis t ing  of 14 pages he tells the  f i n e  s t o r y  of 
J u l e s  Verne's "Gun-Club ," t h i s  soc ie ty  of e n t h u s i a s t i c  a r t i l l e r y  men and he 
quotes J u l e s  Verne l i t e r a l l y :  "whose members enjoyed an esteem which, on a 
d i r e c t  s c a l e ,  is  proport ional  t o  the  square of the  d is tance  which the  sho t s  
f i r e d  by the  cannons invented by them reached." Because p rec i se ly  no xa r  on 
e a r t h  had given them t h e  opportunity t o  indulge t h e i r  b a l l i s t i c  ambition, the  
proposal of t h e  President  t o  consider a p r o j e c t i l e  t o  reach t h e  moon, was 
accepted by the  Gun-Club. 

I n  t h e  f i r s t  chapter Valier  had already made h i s  reader f ami l i a r  with t h e  
ve loc i ty  11182 m / s ,  which a p r o j e c t i l e  must a t  l e a s t  have,. t o  leave  the  gravi- 
t a t i o n a l  f i e l d  of t h e  ear th .  Our esteem f o r  J u l e s  Verne increases  even more 
when we see t h a t  h i s  Gun-Club Pres ident  had a l s o  a l ready worked out t h i s  f igure .  



But, with a l l  esteem f o r  the  s k i l l e d  art i l lery-men,  i t  must f i n a l l y  be 
es tabl ished t h a t  t h e  rocket  a s  a r i v a l  t o  the  cannon-shot is  f a r  superior  and 
I I t h a t  simply and s o l e l y  the  rocket can come i n t o  question a s  the  space ship  of 
the  fu ture .  " 

Now one simple example a f t e r  another was quoted f o r  9 pages so  t h a t  the  
notion of propulsion by means of react ion,  the  fundamental th ing i n  t h e  rocket ,  
becomes q u i t e  c l e a r  t o  t h e  reader.  F inal ly  t h i s  fundamental idea  is i l l u s t r a t e d  
even f o r  d i f f e r e n t  ve loc i ty  r a t i o s  by means of t h e  example of t h e  advancing 
t r a i n ,  which t r a v e l s  f a s t e r  and f a s t e r ,  on the  l a s t  platform of which the re  
s tands  a man, who continuously throws stones out backwards with the  same pro- 
j e c t i l e  force.  

I f  these  fundamental ideas  of mechanics have become second nature  t o  the  
reader,  it goes fu r the r :  "Professor Oberth has ca lcula ted  t h a t  from t h e  eco- 
nomic standpoint  . . . . etc." 

On the  next page: 

"According t o  Professor Oberth it ought t o  be poss ib le  . . . . etc."  
I I Professor Oberth proposes t o  use two rockets ,  f i t t i n g  one i n t o  t h e  o the r  and 
placed one above the  o the r ,  of which the  lower one is  operated with alcohol and 

I1 oxygen and the  o ther  one with hydrogen and oxygen . . . . e t c .  

In  t h i s  way Val ier  cotnbines h i s  a b i l i t y ,  namely t o  explain the  laws of 
nature  simply and graphical ly  on examples and t o  w r i t e  v iv id ly  and capt ivat -  
ingly,  with the  g rea t ,  bold and so w e l l  worked through ideas,  ca lcu la t ions  and 
working drawings of Professor Oberth. 

I f  Va l i e r ' s  booklet only has 95 pages, it never theless  handles t h e  most 
remote problems. Thus i n  the  l a s t  chapter a f i g u r e  shows the  power-station on 
t h e  moon which, with t h e  help of a l a r g e  concave mirror ,  u t i l i z e s  s o l a r  energy 
t o  produce e l e c t r i c  current  and t o  decompose the  melted i c e  e l e c t r o l y t i c a l l y  
so t h a t  oxygen and hydrogen, i.e. t h e  f u e l s  t o  continue t h e  f l i g h t  t o  o ther  
p lanets ,  can be obtained. 

The l a s t  2 pages contain even more dreams of the  fu ture :  

"The idea  of making the  phenomena i n  the  cathode tubes of our l abora to r ies  
useful  f o r  space ship  t r a v e l  has been considered by Professor Oberth f o r  many 
years. I f  he has not  gone i n t o  more d e t a i l s  about i t  i n  h i s  book, t h i s  was 
because he did not  want t o  work with resources t h e  p o s s i b i l i t y  of employment of 
which is s t i l l  doubtful  today, but he ra the r  wanted t o  show t h a t  the  moon and 
the  nearer  p lane t s  could be reached by using mere f u e l  rockets." 

Thus Val ier  wrote t h e  book which was t o  r a i s e  Oberthls  ideas  and p r inc ip les  
of construction from the  rampart of formulae and equations and which was t o  state 
t h i s  i n  an e a s i l y  i n t e l l i g i b l e  way and i n  a way so a s  t o  k indle  enthusiasm i n  t h e  
contemporary who is only equipped with common sense. 

He did  not  now speak of t h e  f a c t  tha t  the  thought of f l i g h t  with rocket 
power d id  not  only go through h i s  mind once (1918) l i k e  a comet but t h a t  he 



himself had brooded over it for years. It was a matter of serving the great 
plan. The ego was unimportant. But it was revealed to us by an article by 
Dr. Lanner in "Keys to World Affairs" (~chliissel zum Weltgeschehen) 1935. 
Lanner wrote: 

11 . . . . Much earlier (before 1924), on the occasion of a lecture 
held to this effect in Innsbruck he had personally discussed the 
problem with me whether it was theoretically possible to obtain 
progressive acceleration even in the vacuum of space by means of 
the reaction of the rocket. He believed that he could maintain 
this, he was of the conviction that the resistance of the air was 
at least as inconvenient as the counter-pressure of the air against 
the explosion gases was beneficial and in areas of considerably 
reduced air pressure the propulsion must prevail all the more. He 
believed that the experiment must have the last word." 

(This conversation took place in Innsbruck before 1922, therefore before Oberth's 
book had appeared in public.) 

On September 16, 1924, Oberth wrote from ~Grzburg: 

t l  Dear Mr. Valier, 

I have just studied your manuscript minutely. May I firstly 
congratulate you wholeheartedly! 

I have noted the passages where I was not completely satis- 
fied with your rendering, in accordance with your wishes and those 
of Mr. Oldenbourg; whether it 'is because the calculations seem to 
me to be wrong, or because I have not understood the passage very 
well or because they seem to me at least to be too difficult for 
amateurs or finally because the opinion expressed in learned circles 
is not universally acknowledged so that I consider a vague render- 
ing better. In any case I should like to read the work once again 
before its printing. As far as regards the lay-out and the style 
I am very pleased with them, as I have said. 

I can only repeat what I wrote in my previous card; it would 
be better if we were to speak about these matters. One fools away 
too much time in literary elucidations . . . . Verbally one can 
immediately come to a compromise on a conflict for form's sake, 
whereas otherwise one writes back and forth for months and finally 
one becomes impatient and ungentlemanly . . . . But in order to 
do at least what I can in the event of our not meeting I will begin 
from the beginning. 

Page 1) third and second lines from the bottom: 

I 1  . . . . etc. 

There follows 7 long pages until Oberth writes: 



11 . . . . Now I must s top.  Next t i m e  we s h a l l  continue. 

With kindest  regards 

Yours s incere ly  

H. Oberth." 

A t  t he  end of September Oberth went t o  Innsbruck t o  t h e  Conference of 
Natural S c i e n t i s t s .  H e  had been inv i t ed  t o  give a shor t  l e c t u r e  on the  funda- 
mental ideas  of h i s  book. 

On October 20, Val ier ,  who w a s  s t i l l  i n  Landstuhl, wrote t o  Oberth: 

1 1  . . . . I could deduce from a card from M r .  Barthel ,  t h e  banker, 
of October 7 ,  t h a t  you achieved welcome success i n  Innsbruck and 
a r e  now al ready a t  work. I presume t h a t  you a r e  so overburdened 
t h a t  you do not  f i n d  t h e  t i m e  t o  put me i n  t h e  p i c t u r e  with a few 
commonplaces about it. W e l l  then, I am t o  give a l e c t u r e  i n  Frank- 
f u r t  on October 30. I n  any case i n  doing s o  I s h a l l  t r a v e l  v i a  
~ i i r z b u r g  on t h e  r e t u r n  journey on October 31. I f  i t  is  somehow 
poss ib le  f o r  m e ,  i n  doing so I s h a l l  take t h e  opportunity t o  v i s i t  
you and Messrs. Barthel  and Freher. I hope t h a t  you can then t e l l  
m e  a l i t t l e  about your success personally. F inal ly ,  I must r e a l l y  
keep i n  touch on t h a t  account because I have t o  organize my lit- 
e r a r y  t a c t i c s ,  circumstances permitt ing,  i n  accordance with i t  . . . . 1 1  

On December 29, 1924, Val ier  wrote from Munich: 

"To Professor Hermann Oberth, ~ i i r z b u r g ,  ~ r c h l i n g s t r a s s e  15, Director  Barthel  
of the  Union Bank ~ i i r z b u r g ,  

I must observe t h a t  I have not heard anything f o r  a very long 
t i m e  about you nor about t h e  pos i t ion  a s  regards the  rocket cause. 
I f  only I had not  expected t o  be kept informed about the  progress 
of the  t e s t s  le t ' s  say i n  d e t a i l ,  i t  would be a l r i g h t ,  i f  only I 
was informed of t h e  general  s t a t e  of a f f a i r s  from time t o  time so  
t h a t  I can a l s o  arrange my propagandist ic  a c t i v i t y  f o r  t h e  rocket 
cause s u i t a b l y  f o r  the  success of t h e  whole a f f a i r  and so  t h a t  I 
myself know which standpoint I s h a l l  eventually take a s  regards 
people who quest ion me . . . . I1 

Then Val ier  t e l l s  of a c e r t a i n  M r .  Wolfgang Blech, business manager of t h e  
Pontos Publishing House Freiburg, who, a f t e r  reading Va l ie r ' s  book which had 
j u s t  been published, wrote t o  the  author t h a t  he was, i f  necessary, ready t o  
undertake the  financing. 

1 1  Soon, when the  new a r t i c l e s  on t h e  rocket  cause, containing 
a g rea t  many f igures ,  w i l l  appear i n  severa l  i l l u s t r a t e d  magazines, 
perhaps even more such f i n a n c i a l  backers w i l l  come forward, fo r  t h e  
gentlemen can ge t  t o  know my address very e a s i l y  through the  e d i t o r ' s  
o f f  i ce .  



With t h i s  i n  mind I request  you t o  give me shor t  r epor t s  once 
again on t h e  s t a t e  of a f f a i r s  and on your wishes so  t h a t  I know how 
I must comport myself v i s  v i s  these people. Indeed, today, f o r  
example, I do not  know whether you need money o r  whether you d e s i r e  
it,  above a l l ,  i n  the  form of the  accession of even more gentlemen 
o r  not.  Therefore I must see dayl ight .  

Another suggestion: Before M r .  Blech wrote t o  me, i n  reply  
t o  your l a s t  card from w;rzburg, from which I l e a r n t  t h a t  indust ry  
is s t i l l  not  so  keenly i n t e r e s t e d  i n  Professor Oberth's rocket  tur -  
b ine  a s  one would have wished, I recent ly  made the  conjecture 
whether, under t h e  circumstances, it kould not  be a good idea  t o  
make tests even here i n  Munich with simple powder rockets  and a i r -  
planes independently from the  more laboratory-l ike tests of Pro- 
f e s s o r  Oberth i n  ~ i i r z b u r g  and f o r  the  purpose of tackl ing the  
problem from two s ides .  Whilst Professor Oberth develops h i s  
rocket  motor one could gather  p r a c t i c a l  experience, i n  t h i s  easy 
way, of the  combination of rocket  and a i rp lane  and of t h e  develop- 
ment of the  space ship  from the  closed al l-metal  a i rp lane .  I f  
everything goes w e l l  - u n t i l  Professor Oberth has perfected the  
motor of h i s  l i q u i d  f u e l  driven rocket machine, one would have 
even a considerable experience so  t h i t  Oberth's engine simply 
needs t o  be b u i l t  and t h e  a f f a i r  can begin. 

A s  you know, contrary t o  Professor  berth's f i r s t  book, my 
plan  has always been, not  t o  a t t a i n  the  passenger-conveying space 
ship  v i a  smaller  and l a r g e r  models of rockets  but r a t h e r  t o  
develop t h i s  from all-metal a i rp lanes .  

I f  you do not  want new gentlemen t o  be brought i n t o  what you 
a r e  doing i n  ~ Z r z b u r g  a s  f i n a n c i a l  backers i t  would be conceivable 
t h a t  one could have recourse t o  the  wi l l ingness  of these  f i n a n c i a l  
backers f o r  Munich and t h e  tests taking place  here i n  the  direc-  
t i o n  indicated .  - I f ,  a t  the  present  time, t h e  work otherwise 
g e t s  too much f o r  me I must confess t h a t  l a t e r ,  perhaps i n  the  
summer of 1925, I would q u i t e  r ead i ly  concern myself with the  run- 
ning of these  tests i n  Munich. F ina l ly  two heads a r e  b e t t e r  than 
one t o  obta in  t h e  ob jec t ive  more quickly. W e  march separa te ly  but 
w e  b a t t l e  together.  Of course I could never come i n t o  competition 
wi th  Professor Oberth. I t echn ica l ly  understand too l i t t l e  of h i s  
rocket  machines whereas the  combination of t h e  rocket with the  a i r -  
plane is i n  my l i n e .  Moreover, the  tests contemplated by me would 
never lead t o  a space ship  s u i t a b l e  fo'r use,  f o r  Professor Oberth's 
machines with l i q u i d  f u e l  a r e  required f o r  t h i s  means. 

A s  f a r  a s  my booklet i s  concerned I can make the  pleasing 
communication t h a t  the  f i r s t  e d i t i o n  (4000 copies) i s  p r a c t i c a l l y  
sold  out  so  t h a t  the  new f i g u r e s  f o r  t h e  new e d i t i o n  have already 
been recen t ly  prepared and t h e  new e d i t i o n  w i l l  appear i n  the  
middle of January. It w i l l  be 16 pages th icker .  The former t e x t  
remains, only i n  the  l a s t  major p a r t  w i l l  I work out many a thing 



in more detail by the addition of 12 pages of text. The new, 
considerably improved figures occupy 5 whole pages. After pub- 
lication I shall make a copy of the book in the new form avail- 
able to you. 

In conveying my best wishes for Christmas belatedly and 
for the New Year I am 

, Yours faithfully, 
Max Valier. 

N.B. My first lantern-slide lecture on the advance brought a 
great moral success. It was an offering financially. If I 
count the cost of the new slides I have lost over 100 marks. 
If I leave out the slides I have made a profit of 3,50 marks net." 

Oberth replied from ~chgssbur~ on January 16, 1925: 

"I have not written to you for so long because I still 
wanted to wait until I had something positive to say. On 
January 2, I was in Munich but, I did not find you at home. My 
discussions with Barthel chiefly came to nothing because a Pro- 
fessor Dr. Franke from the College of Science and Technology in 
Charlottenburg, who had been asked for his opinion, did not want 
to give it and in the middle of December must have commented 
that my calculations are intrinsically correct but that I pro- 
ceeded from incorrect basic a~~sumptions. In the middle of 
December I asked him by letter which basic assumptions were 
incorrect but I have not received a reply up to this day of 
course since, presumably, no answer can actually be given. I 
shall write to him once more pressingly, if he does not reply 
to my next letter, I know what I must think of liim. 

The sad thing in the affair is simply that I stayed in 
Germany all the time, relying on Barthel's promises and in order 
to avoid not being allowed back into Germany by the Rumanians, I 
spent the whole period in Germany and in doing so I spent all my 
own fortune and a part of that of my relations so that now I can 
no longer continue my studies and tests, even at home. There- 
fore, I am temporarily no longer in the position to do anything 
in the rocket affair. Moreover, it is about time for mechanical 
engineers with the necessary practical experience to take up the 
experiments. 

In ~iirzburg I had little opportunity for practical work and 
thus the preliminary tests are still approximately at the point 
where they were in the August of last year. My other studies, 
however, have given me many new results so that at the present 
time I am quite sure that the affair will be realizable and that 
it can Fe considerably simplified. Unfortunately it still 
requires a few preliminary tests before one can set about build- 
ing a model. 



At the present moment a ce,rtain Mr. von Schreiner from the 
college of Science and Technology of Vienna is interested in it 
and is endeavoring to bring about the harticipation of a renowned 
engineer as well as the financing of the affair. Mr. von Schreiner 
is a former Austrian naval officer. He espouses the cause out of 
pure interest in research. He lives in easy circumstances and 
disposes of good connections. He has succeeded in interesting a 
film company in the invention. I shall inform him of the proposal 
of Mr. Blech. We can always make use of money. I shall write to 
Mr. Blech this very day. 

I shall perhaps come to Germany this Spring and give a few 
lectures, amongst others before the ~avarian Society of Engineers 
in Munich, that is if someone gives me the money for it, otherwise 
I simply cannot do it. 

It is not quite clear to me what you intend by the tests with 
powder rockets. For my invention such tests are out of the ques- 
tion. - It would perhaps be even better to interest the Junker 
works or else an aircraft-factory in it so that engineers with the 
necessary practical experience take part in the affair . . . . I f  

On January 24, 1925', Valier wrote from Munich: 

"Dear Professor Oberth, 

I acknowledge your letter of mid January. On January 2, of 
all days I was at the Wendelstein, otherwise every day I am always 
in Munich, . . . . Of course I am extremely sorry that we did not 
meet for you could have then informed me about the immediate situa- 
tion of the affair and up to the present day I could already have 
done a great deal to set the affair going and to take the fine Mr. 
expert down . . . . 

Today I enclose for you a letter which I have just received 
and which perhaps brings you another financial backer. Today 
Scherl's Magazine appeared with my long article on rocket travel. 
Perhaps new people will come forward again. Let's hope so. 

But I will do even more. In the position in which you now 
find yourself nothing avails except to resort to publicity. There- 
fore I shall now do the following immediately: to ridicule the 
Professor as well as his expert opinion in as many papers as 
possible and to tell the people throughout Germany that your 
epoch-making invention is in danger of being lost from our native 
country, if people are not soon found who will help you out. 
Therefore, don't be afraid, I shall make things warm for people. 
The campaign is only just beginning. I am convinced that in 
several months, when I have lanced the gropaganda in this form, 
you will be able to come to Germany once again and then you will 
be able to work with better equipment. 



. . . . What you say about Junkers e t c .  is  very good. I 
s h a l l  see  what I can do about i t .  Report very soon . . . . 11 

On January 30, 1925, Oberth rep l i ed  t o  t h i s  l e t t e r :  

11 . . . . I am agains t  taking on Professor Franke, the  
11 expert," now. I would l i k e  t o  deal  with t h e  a f f a i r  f o r  a while 
p r iva te ly ,  s ince  I hope f o r  something more from t h i s  procedure. 
I do not even know t o  what ex ten t  t h i s  exper t i se  was made a t  
~ a r t h e l ' s  i n s t i g a t i o n  and the  whole thing is a concocted a f f a i r .  
D r .  von Hoefft,  who is working i n  Vienna a t  t h e  present time, 
would l i k e  t o  found a "society f o r  the  Promotion of Space Ship 
F l igh t .  I' 

My f i n a n c i a l  s i t u a t i o n  a t  the  present  moment i s  f a i r l y  
dismal. My deputy went away from ~chgssburg  3 months ago and 
t h e  d i r e c t i o n  has not  received any replacement i n  h i s  place so 
t h a t  it  w a s  a t  a l o s s  what t o  do other than t o  i n v i t e  applica- 
t i o n s  f o r  t h e  pos t  again. Unfortunately my own appl ica t ion 
a r r ived  4 days too l a t e .  When and where I s h a l l  obtain another 
pos t ,  God only knows. You may think how handy your 200 M. 
(share of t h e  remuneration) a r e  t o  me now. - I would be very 
g r a t e f u l  t o  you i f  you would make i n q u i r i e s  one of these  days 
i n  your l a r g e  c i r c l e  of acquaintances whether and under what 
kind of condit ions I could obta in  a post  i n  Germany a s  a 
meteorological a s s i s t a n t ,  a s  a teacher o r  a s  a senior  master . ." 
Oberth is a p a t e r  famil ias ,  without an income and i n  addi t ion  t o  t h i s ,  with 

o ther  obl igat ions ;  t h a t  is  tough. 

From Val ie r ' s  letter i n  reply  dated February 11, 1925, w e  quote only a few 
sentences from which we see ~ a l i e r ' s  way of thinking: 

1 t . . . . Do not l e t  i t  worry you i f  you have l o s t  your 
pos t  there.  It is c e r t a i n l y  a s ign of f a t e  t h a t  you w i l l  be 
soon here again. It is always good a s  th ings  turn  out  . . . . I I 
Then t h e r e  follow repor t s  on l e c t u r e  acquaintances and on t h e  good s a l e s  

of the  second ed i t ion .  A t  t he  end of the  l e t t e r  Valier  wr i tes :  

I I . . . . Your a f f a i r  is so  important t h a t  it can no longer 
founder. For t h a t  reason you must always have courage and hold 
your head high . . . . 11 

I n  h i s  next l e t t e r  on February 21,  Val ier  says: 

I t  . . . . A few weeks ago I received the  work of Engineer 
Hohmann f o r  examination f r o g  M r .  Oldenbourg. The work is e n t i t l e d  
"On reaching the  planets" (Uber d i e  Erreichung der Planeten).  It 
i s  considered t o  be a s  highly s c i e n t i f i c  a s  your book, i n  general 
it  comes t o  the  same r e s u l t s ,  but prudently t r e a t s  i n  d e t a i l  j u s t  
those th ings  which you have s k i r t e d  and leaves out what you have 



d e a l t  with i n  d e t a i l .  Since the  book bes t  complements your work 
i n  such a way, I have recommended it  t o  M r .  Oldenbourg f o r  pub- 
l i c a t i o n .  The s t y l e  of Engineer Hohmann is  very c l e a r  and i l lumi- 
nat ing even i n  the  most d i f f i c u l t  mathematical matters .  I understood 
i t  completely including the  ca lcu la t ions  on f i r s t  reading . . . . 

He a c t u a l l y  dea l s  mainly with the  navigation of the  space ship  
without enter ing i n t o  the  technical  construction of t h e  machine, he 
ca lcu la tes  accura te ly  t h e  t r a v e l l i n g  t i m e s ,  t h e  necessary direc-  
t i o n a l  shots  e t c . ,  e t c . ,  t h e  adjustment of o r b i t a l  d isorders ,  t h e  
o r b i t  of c e l e s t i a l  bodies and t h e  landing on c e l e s t i a l  bodies with 
and without an a i r - jacket .  

Yesterday I a l s o  received the  novel of M r .  0.  W. Gai l  "Shot 
i n t o  Outer Space" (Der Schuss i n s  Al l )  f o r  perusal .  It is  a s t r i k -  
ing  book, which can be very use fu l  t o  our cause. The f i r s t  impres- 
s ion  w i l l  appear from March 20, i n  the  ~Gnchner  I l l u s t r i e r t e  Presse,  
four  f u r t h e r  impressions a r e  a l s o  already promised,. The author has 
never wr i t t en  anything before i n  h i s  l i f e  and s e t s  down here  a 
novel which is one of the  bes t  t h a t  I have ever read. I f  t h e  purely 
technical  suspense is  handled marvellously, t h e  novel has e t h i c a l  
and dramatic m e r i t s ,  which I would never have considered possible.  
When I a r r ived  at  t h e  end of the  book yesterday a t  2 o'clock i n  t h e  
morning I was not  only "complete" with reading but with my own 
forces.  Gai l  has depicted the  tremendous experience of space i n  
such a s t r i k i n g  manner, he has d e a l t  with and created t h e  tragedy 
of human f a t e  on such a l a r g e  sca le  t h a t  t h e  work dis turbed m e  
very profoundly. The book w i l l  have a rousing e f f e c t  on thousands 
but  it  a l s o  has passages which concern us d i r e c t l y ,  dear Professor.  
Now I s h a l l  ensure t h a t  you too receive  a copy of the  ~i inchner  
I l l u s t r i e r t e  Presse regular ly .  

Now I s h a l l  write an a r t i c l e  with i l l u s t r a t i o n s  f o r  t h e  number, 
i n  which it i s  published t h a t  i n  the  next number the  new novel "Shot 
i n t o  Outer Space" appears. I n  t h i s  a r t i c l e  I s h a l l  point  out t o  t h e  
people t h a t  t h i s  novel a t  t h e  present  time is  not merely a Utopia 
a t  a l l  but  t h a t  we a r e  nearer  t o  r e a l i t y  than most people think.  A t  
t h e  same t i m e  even the  p o r t r a i t s  of you, of myself and of Gail  w i l l  
then be pr in ted  i n  t h i s  paper. Therefore, with t h i s  i n  mind, I 
urgently request  you t o  send m e  a good photograph of yourse l f .  I 
s h a l l  then see t o  it t h a t  your p o r t r a i t  a l s o  appears i n  o ther  news- 
papers a f t e r  being pr in ted  i n  t h e  ~ z n c h n e r  I l l u s t r i e r t e  Presse. 
That must be done a t  the  present  t i m e ,  otherwise we s h a l l  not  make 
a stir and w e  s h a l l  not  obta in  any money." 

On February 28, Oberth wrote from Mediasch (Siebenbiirgen) : 

11 . . . . I have now obtained a post a s  a l e c t u r e r  a t  the  
High School of Mediasch. The post is  not exact ly  magnificently 
paid,  approximately 90 M per month, i n  addi t ion ,  I do not  have 
many advantages which I had i n  Sch~ssburg  ( f r e e  lodging, garden, 



amongst o ther  th ings) .  Under t h e  circumstances a f u r t h e r  i n t e r e s t  
i n  your book would a l s o  s u i t  me  very wel l  a l l  the  more a s  I s t i l l  
have debts  from my t r i p  t o  Germany . . . . 

. . . . What you write about the  books mentioned on space 
sh ip  f l i g h t  i n t e r e s t e d  me  a g r e a t  deal .  Moreover do you f e e l  com- 
p l e t e l y  up t o  t h e  subject?  Of course I do not  wish t o  offend you 
i n  any way with my question and I know t h a t  you have l e a r n t  a 
g r e a t  dea l  i n  t h i s  period. I should only l i k e  t o  remark t h a t  two 
c r i t i c s  see b e t t e r  than one and t h a t  I consider it necessary t h a t  
t h e  books with which we and Oldenbourg i d e n t i f y  ourselves,  can 
bear up agains t  a s c i e n t i f i c  c r i t i q u e  i n  every way . . . . 11 

On March 10, 1925, Valier  wrote a f a i r l y  long l e t t e r  t o  Oberth, amongst 
o ther  th ings  he sa id :  

11 . . . . For the  time being I congratula te  you on your new 
post  but I hope t h a t  it w i l l  not  be permanent. Goodness knows, 
f o r  a b e t t e r  remuneration I would a l s o  have employed you as a 
s c i e n t i f i c  a s s i s t a n t ,  f o r  I am a t  the  present  t i m e  overwhelmed 
with l i t e r a r y  commissions t o  such an extent  t h a t  i f  I had an 
a s s i s t a n t ,  who understood something about astronomy and can 
work to le rab ly  w e l l  a s  an author,  I could c e r t a i n l y  earn 300- 
400 Marks per month more, than I have a t  t h e  moment; because I 
am,  a t  present ,  unfortunately incapable of handling a l l  t h e  com- 
missions and I must forego so many th ings  . . . . It is t r u e  
t h a t  i n  Germany you need more money . . . . The only snag lies 
i n  t h e  f a c t  t h a t  I n a t u r a l l y  cannot, i n  any way, o f f e r  guarantees. 
I f  t h e  s i t u a t i o n  remains t h e  same i n  Germany I am of course not  
a f ra id .  The number of papers which d e s i r e  my col labora t ion in- 
creases  dai ly .  

. . . . Therefore p lease  w r i t e  t o  m e  t o  say what you th ink 
about the  a f f a i r .  You know I always think t h a t  you should be i n  
Germany. I f  only you w e r e  here  again i n  some way o r  another 
(and I should l i k e  t o  help you with t h a t  even a t  my own r i s k )  we 
s h a l l  soon f ind  t h e  way again and f ind  c a p i t a l i s t s  who make even 
t h e  acceptance of your experiments poss ib le  . . . . I I 
Oberth proffered h i s  thanks f o r  Val ier ' s  o f f e r ,  but he d id  not  want t o  

accept it because "as you yourself say it is anything but sure," whereas i n  
Rumania the  post  a s  a teacher i s  superannuable. The monthly earnings can be 
considerably increased by means of p r iva te  lessons.  "Furthermore I have my 
own home here and I l i v e  with my family, a thing which seems t o  be imperative 
pa r t i cu la ry  on account of my children." 

Then t h e  letter t a l k s  about quest ions of counter pressure,  ". . . . t o  
add t h e  three  components v e c t o r i a l l y  . . . . I1  e t c .  Oberth's information is 
very concise and c l e a r ,  information which Val ier  had requested f o r  a problem 
over which he and Gail  had s a t  f o r  hours pondering without having come t o  a 
s a t i s f a c t o r y  solut ion.  



On March 25, 1925, Hermann Ganswindt, ~e r l i n - schEnebe rg ,  wrote a long 
l e t t e r  t o  Va l i e r .  The l a t t e r  r e l a t e d  many th ings  from t h e  days of t h e  previous  
century  which are a l r eady  almost f o r g o t t e n ,  times when people laughed a t  and 
pronounced a s  insane  everyone who spoke about t h e  cons t ruc t ion  of a f l y ing -  
machine o r  of a d i r i g i b l e  ba l loon  o r  even of a rocke t  v e h i c l e ,  i f  he regarded 
it n o t  on ly  as a theme f o r  Utopian novels  bu t  a l s o  as a t e c h n i c a l  problem t o  
be  taken s e r i o u s l y ,  - Gansw5ndt had r i sked  t h a t .  H i s  c r e a t i v e  s p i r i t  w a s  n o t  
s a t i s f i e d  wi th  h i s  p r a c t i c a l  t e c h n i c a l  improvements f o r  everyday l i f e ,  - he had 
r e a l l y  cons t ruc t ed  a h e l i c o p t e r ,  which a t  t h a t  t ime, of course ,  s t i l l  lacked 
t h e  necessary  l i g h t  engine,  However t h e  f l y i n g  machine took o f f  from t h e  ground 
and by a s h o r t  caper  showed t h a t  i ts  wings l i f t  i t ,  when they  turned on a per- 
pendicular  a x i s  a t t ached  t o  t h e  f l y i n g  machine l i k e  l a r g e  windmill  s a i l s .  For 
a s h o r t  t ime a f a l l i n g  weight whose cab le  Pine was wound around t h i s  a x i s  of 
t h e  windmill  s a i l s  ensured r o t a t i o n *  

Ganswindt had a l s o  done some drawings f o r  h i s  i dea ,  t he  " ~ e l t e n f a h r z e u g "  
( i n t e r p l a n e t a r y  veh ic l e )  and had endeavoured t o  convince h i s  contemporaries i n  
l e c t u r e s  of t h e  f a c t  t h a t  t h e  r e a c t i o n  of c a r t r i d g e s  of dynamite can se rve  a s  
p ropu l s ive  power f o r  t h e  P'Weltenfahrzeugc' in. o u t e r  space. - I n  1891, i n  h i s  
l e c t u r e s  i n  B e r l i n  he was r i d i c u l e d  and fo rgo t t en  soon a f  terwards.') 

Ganswindt's l e t t e r  from 1925 and a l s o  V a l i e r a s  r ep ly  can be found word f o r  
word i n  Appendix 5. Here we quote only the  most important passages,  i . e .  
e x t r a c t s  from GanswindtPs l e t t e r .  

11 . . . . Whilst searching  f o r  Professor  Ober thPs  book i n  t h e  
bookshops I a l s o  found your book and I l e a r n  from i t  t h a t  you espouse 
t h e  opinion of Oberth and a l s o  mention Professor  Goddard, but  you pass  
over  m e  i n  s i l e n c e ,  Mow I may we l l  expect you t o  mention me a s  t h e  
f i r s t  and only inventor  of rocke t  v e h i c l e s  i n  t h e  copies  of your book 
which a r e  s t i l l  a v a i l a b l e  t o  you, a t  a l l  events  i n  t h e  next  e d i t i o n  
of your book, i n  accordance wi th  the  customs i n  s c i e n t i f i c  c i r c l e s .  

. . . . I n  1891 when I began a s e r i e s  of s e v e r a l  hundred pub l i c  
l e c t u r e s  on t h e  t h r e e  problems: d i r i g i b l e  ba l loons ,  a i r p l a n e s  and 
rocke t  v e h i c l e s  which I c a l l  "Weltenfahrzeug" ( i n t e r p l a n e t a r y  
v e h i c l e )  ( i t  w i l l  never  be  a b l e  t o  become a sh ip ,  a t  most a long 
t r a i n  coupled toge the r  o u t s i d e  of t he  atmosphere) (I had a l r eady  
given l e c t u r e s  on i t  now and then ever  s i n c e  1883), a l l  t h r e e  prob- 
lems a r e  s t i l l  considered t o  be in so lub le ,  however, i nd iv idua l s  
were s t i l l  w i l l i n g  t o  l e a r n  about t he  d i r i g i b l e  bal loon and t h e  
a i r p l a n e  but  an a i r p l a n e  f o r  journeys t o  o t h e r  s t a r s  was incon- 
ce ivab le  f o r  a l l  of them, T i l l  then no one had ever  y e t  thought 
s e r i o u s l y  about t h e  p o s s i b i l i t y  of such a f l i g h t ,  Not even J u l e s  
Verne, who moreover came forward wi th  h i s  pure ly  f a n t a s t i c  view of 
a human cannon l a t e r  than I d i d  i n  t h e  seven t i e s  i n  my c i r c l e  of 
f r i e n d s  wi th  my s e r i o u s  p r o j e c t  of a rocke t  v e h i c l e ,  

. . 
+) See a l s o  H. Gartmann: "Vis ionar ies ,  Researchers,  Engineers' '  (Traumer , 

Forscher ,  Konstrukteure)  ( ~ u s s e l d o r f  1955) pp, 25 t o  27, and pp. 33 t o  37. 



A l l  t he  newspapers of the  world reported on my l e c t u r e  on 
these  three  problems, given on May 27, 1893 i n  the  Berl in Phil-  
harmonic Hal l  before an audience of approximately 1000 f o r  an 
entrance f e e  of 1-5 marks, but most of them were scep t i ca l .  The 
Ber l iner  Lokalanzeiger of Sunday May 28, 1893 reported i n  the  
most object ive  way under t h e  t i t l e  "Flying Humans. A Glimpse 
i n t o  t h e  Future" (Fliegende Menschen. Ein Blick i n  d i e  Zukunft). 
In  t h e  a r t i c l e  it reads: . . . . "The ancient  myth t e l l s  about 
t h e  bold inventor Icarus  . . . . Icarus i s  not  dead . . . . and 
yesterday (Saturday) w e  saw him i n  person and a l i v e ,  the  bold 
s p i r i t  s t r i v i n g  forward, who rises above t i m e  and space, and seeks 
t o  storm the  heavens. The ordinary i n t e l l e c t  c a l l s  t h a t  eccentr ic  
and t h a t  is the  mildest expression! . . . . 11 

Furthermore the  l e t t e r  quotes t h e  few who marvelled a t  h i s  high-flying 
ideas and who s a i d  t o  him approvingly: I f .  . . . Fantasy mates with sober 
knowledge i n  unusual boldness . . . . H e  hopes, he  thinks of v i s i t i n g  Mars 
one day, which is  mi l l ions  of m i l e s  away, o r  of v i s i t i n g  luminous Venus. 
According t o  h i s  ca lcu la t ions  . . . . e t c .  . . . . It would be very rash  t o  
pronounce a judgement on M r .  Ganswindtls invention i n  accordance with the  
models submitted. The models do t h e i r  duty! ( i . e .  they f ly!)"  

Then Ganswindtts letter r e l a t e s  what sad consequences h i s  statement 
(October 17, 1901, "when my he l i cop te r s  have been f ly ing  i n  the  a i r  with humans 
f o r ,  a long time") had f o r  him a t  t h e  Ministry of War. 

The sad l o t  of t h e  man, who stormed too f a r  ahead of h i s  time, i s  expressed 
i n  t h e  letter.  

Val ier  r ep l i ed  immediately and a t  length.  H e  explains t o  him t h a t  he him- 
s e l f ,  who was born i n  1895 i n  Bozen and who was brought up the re  had never 
heard anything about Ganswindt. 

I1 . . . . I th ink I have adequately substant ia ted  t o  you the  f a c t  
t h a t  I knew nothing of your name nor of your inventions,  so  t h a t  
you w i l l  now apprecia te  t h a t  i n  my book "Advance i n t o  Space" I did  
no t  ignore you in ten t iona l ly  by any means. After  a l l  I am not  t h e  
man t o  ignore anyone but - i f  you had followed my l i t e r a r y  a c t i v i t y ,  
you would have not iced t h a t  a long time ago - I am the  very person 
who again and again espouses t h e  cause of researchers who a r e  not 
ye t  acknowledged. Thus s ince  1916 I have championed t h e  theory of 
Glacia l  Cosmogony of t h e  Viennese engineer Hans ~ g r b i g e r ,  I have 
given more than 800 lantern-s l ide  l ec tu res  f o r  the cause, published 
more than 150 a r t i c l e s  i n  over 60 d i f f e r e n t  newspapers f o r  t h e  sub- 
j e c t  and up till  now I have wr i t t en  6 books, amongst them the  great  
work "Orbit and Nature of t h e  Stars"  i n  the  form of propaganda f o r  
t h e  new ideas  of ~ b ' r b i g e r .  And I dare  say t h a t  it is ch ie f ly  due 
t o  these  a c t i v i t i e s  of mine i f  today ~ b ' r b i g e r ' s  theory of Glacial  
Cosmogony, which was set up t h i r t y  years ago, is  being gradually 
taken se r ious ly  i n  learned c i r c l e s  and i s  coming i n t o  evidence 
with t h e  common people. But I have a l s o  always endeavored t o  
advance unappreciated and ignored inventors and discoverers i n  
o the r  f i e l d s .  To name only a few e.g. . . . . 11 



He names th ree  more inventors whom he had encouraged. 

I I . . . . I n  general  t h e  propaganda f o r  new inventions and 
discover ies  i n  a l l  s c i e n t i f i c  and technical  f i e l d s  take up more 
than 314 of my l i t e r a r y  work, f o r  nothing pleases me  more than 
when I can t e l l  t h e  world a6out the  accomplishments of t h e  German 
i n t e l l e c t  both so t h a t  f i n a l l y  our people r e a l i z e s  who a r e  i ts  
most precious a s s e t s ,  (I mean t h e  inventors and discoverers)  and 
so  t h a t  even i n  t h e  mosp'distant countr ies  of the  world t h e  German 
i n t e l l e c t  w i l l  be appreciated and acknowledged. With t h i s  i n  mind, 
I am extremely glad t o  havg a l s o  made your acquaintance now and it 
w i l l  be a pleasure  f o r  me ,  indeed an inner  necess i ty ,  t o  d e a l  with 
your name and your inventions properly i n  an object ive  way ( a f t e r  
I have, of course, acquainted myself more c lose ly  with what, i n  
f a c t ,  your inventions and ideas  concerning space ship  t r a v e l  a r e  
a l l  about) i n  t h e  t h i r d  e d i t i o n  of my book "Advance i n t o  Space." 
I s h a l l  do t h i s  - as I should l i k e  t o  point  o u t , i n  d e t a i l  - abso- 
l u t e l y  of my own f r e e  w i l l  out  of enthusiasm f o r  the  cause and 
because I am f i l l e d  with joy at'the f a c t  t h a t  you too a r e  German 
and, what is  more, I declare  myself wi l l ing ,  i f  you send me  your I 
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p o r t r a i t  and o the r  mater ia l ,  t o  mire a r t i c l e s  about you and your 
inventions t o  t h e  bes t  of my a b i l i t y  and t o  publish them i n  t h e  
most important i l l u s t r a t e d  newspapers however o f t en  I can, s ince  
f o r  most of them I am considered amongst those col labora tors  who 
a r e  welcome. But i n  t h i s  matter I must,firotest agains t  your 
demands i n  your l e t t e r ,  ds  i f  you cou$kl fo rce  me t o  do a l l  t h i s  
t h a t  I o f f e r  t o  do f o r  you of my own f r e e  w i l l .  You have no 
r i g h t  t o  demand me t o  so  much a s  mention you i n  the  t h i r d  e d i t i o n  
o r  even t o  have any kind of s l i p  of paper, describing you a s  t h e  
f i r s t  and only inventor of t h e  thing,  pasted i n  the  copies of the  
second e d i t i o n  which a r e  s t i l l  ava i l ab le  t o  me.  For I do not  
know whether you a r e  r e a l l y  t h e  f i r s t  and only inventor of the 
thing. I can merely say t o  you t h a t  s ince  I published my book, 
11 Advance i n t o  Space," f o r  the  f i r s t  t i m e ,  s evera l  gentlemen have 
reported t o  me ,  who have been concerned with t h e  problems of 
space ship  f l i g h t  f o r  10-15 years  . . . . 

. . . . Therefore, dear M r .  Ganswindt, do not blame me, I 
can only s t i c k  to  the  f a c t s  and depic t  them but I cannot maintain 
and prove before the  publ ic  a s  w e l l  a s  t o  myself t h a t  you, of a l l  
people, a r e  r e a l l y  t h e  f i r s t  and only inventor of t h e  idea  of 
t r a v e l l i n g  t o  t h e  moon with rocket  machines. And f i n a l l y  what 
does "inventor" mean? After  a l l ,  is one r e a l l y  t h e  "discoverer" 
of an idea  and only the  "inventor" of a complete machine. The 
discovery of t h e  idea  is a t  t h e  moment when t h e  i n t u i t i v e  rea l i za -  
t i o n  f l a shes  upon the  lucky person, an invention is  only when the  
idea  has found t h e  form which i s  technical ly  poss ib le  and when it 
has been brought i n t o  e f f e c t  o r  when it i s  complete with a l l  t h e  
dimensional and mater ia l  da ta  i n  the  workshop drawings. . . . You 
go too f a r  when you descr ibe  yourself a s  t h e  inventor of t h e  a i r -  
plane which is t o  carry  t h e  rocket  vehic le  t o  t h e  l i m i t  of t h e  



atmosphere i . e ,  t o  an a l t i t u d e  of 400 km. In  my opinion you cannot 
w r i t e :  'which I had, a t  t h a t  t ime,  a l ready  invented when i t  took 
o f f  p r a c t i c a l l y  only one year  l a t e r  (1901)' . . . . I n  my opinion 
you l i kewise  go too  f a r  when y o t ~  make out  everyone, who claims t o  
have invented t h e  rocke t  machine a f t e r  1900 t o  be a p l a g i a r i s t  of 
your ideas .  . . . Oberth would c e r t a i n l y  have mentioned your name 
and your invent ion  i n  h i s  book "The Rocket i n t o  I n t e r p l a n e t a r y  
Space" i f  he  had been aware of them, a s  he d id  wi th  P ro fe s so r  
Goddard by g iv ing  a d e t a i l e d  account of him i n  the  appendix, a l though 
h e  only l e a r n t  of h i s  work dur ing  t h e  p r i n t i n g  of h i s  book . . . . 11 

Then V a l i e r  t a l k s  about t h e  novel  by 0 ,  W e  Gai l  appearing i n  t h e  nea r  
f u t u r e  e n t i t l e d  "Shot i n t o  Outer Space" t o  which he had w r i t t e n  a preview f o r  
t h e  ~ G n c h n e r  I l l u s t r i e r t e  Presse .  

11 I n  t h i s  a r t i c l e  a s  we l l  a s  i n  my book (I s t i l l  knew nothing 
of you) I have designated Professor  Oberth a s  t h e  inventor  of t h e  
rocke t  space s h i p  with l i q u i d  f u e l ,  I n  any case  i t  i s  he. Of 
course ,  I do no t  say  '*as t he  f i r s t  who had t h i s  idea."  I n  addi- 
t i o n  I do no t  know whether you have thought of l i q u i d  f u e l s ,  f o r  
Professor  Oberth 's  invent ion  l i e s  i n  using l i q u i d  f u e l s ,  no t  i n  
t h e  idea  of f i r i n g  a rocke t  t o  t h e  moon, t h e r e f o r e  i t  is  h i s  inven- 
t i o n  because he g ives  t e c h n i c a l l y  f e a s i b l e  workshop drawings. 

Even now t h a t  I know about you I s e e  no n e c e s s i t y  t o  change 
t h e  a r t i c l e ,  f o r  what I say  i n  i t  complies i n  each case  wi th  t h e  
f a c t s .  And nowhere i n  t h e  a r t i c l e  have I maintained t h a t  Pro- 
f e s s o r  Oberth was a c t u a l l y  t h e  f i r s t  i nven to r  o r  d i scove re r  of t h e  
idea .  I am convinced t h a t  h i s t o r i c a l l y  q u a l i f i e d  personnel  could 
soon prove t h a t  even your i d e a s  had umpteen forerunners  soon a f t e r  
t h e  invent ion  of gunpowder i . e .  from 1600 r i g h t t u p  t o  t h e  nine- 
t e e n t h  century.  But t h a t  i s  hard ly  t h e  p o i n t ,  however i t  i s  t h e  
d e c i s i v e  f a c t o r  whether each ind iv idua l  person from amongst t h e s e  
d i scove re r s  and inven to r s  has brought t he  i d e a  an a c t u a l  s t e p  
n e a r e r  t o  r e a l i z a t i o n . "  

The l e t t e r  ends with:  

1 1  I am saying t h i s  today i n  o rde r  t o  p o i n t  out  t o  you my views. 
I n  r e a d i l y  dec l a r ing  myself once again disposed,  of my own f r e e  
w i l l  t o  do a l l  t h a t  is i n  my power t o  he lp  you t o  due recogni t ion .  . . 11 

On March 29, V a l i e r  wrote a c i r c u l a r  l e t t e r  t o  Professor  D r .  Wolf, College 
of Science and Technology, Vienna; - Professor  Oberth, Mediasch; - Engineer 
Hohmann, Essen; - D r .  von Hoeff t ,  Vienna, 

He s e n t  t o  t h e s e  gentlemen a copy of Ganswindt's l e t t e r  and a copy of h i s  
r e p l y  and he wrote: 

11 I have t h e  f e e l i n g  t h a t  h i s  account i n  t he  l e t t e r  i s  indeed 
ve ry  exaggerated but  t h e r e  must be some t r u t h  i n  it .  I f  t h e  man 



has r e a l l y  genuine merits I would wi l l ing ly  make an e f f o r t  t o  
help  him t o  t h e  recognit ion s t i l l  due t o  him i n  so f a r  a s  is  i n  
my power t o  do so. He  must indeed already be an old  man. A l l  
t h e  more s ince  I would then consider it  t o  be my duty t o  rescue 
him from obl iv ion and I would wi l l ing ly  make him out a s  a fore- 
runner of Oberth and of t h e  o the r  gentlemen, who now dea l  with 
t h e  problem. But I cannot do t h a t  on t h e  b a s i s  of the  biased 
d a t a  i n  M r .  Ganswindt's letter, f o r  otherwise I run the  r i s k  of 
taking a man under our banner who perhaps has accomplished 
nothing i n  r e a l i t y  and was a c t u a l l y  only a v is ionary ,  a t  bes t  
a v is ionary  of genius." 

Further on i n  t h e  c i r c u l a r  it reads: 

"Finally I s t i l l  br ing t h e  proposit ion of D r .  Hoefft t o  the  
a t t e n t i o n  of t h e  o ther  gentlemen too, t h a t  a l l  the  researchers 
concerned wi th  t h e  space ship  problem would l i k e  t o  get  c lose r  
together.  Of course I agree f r e e l y  with them. I assume t h a t  
t h e  o ther  gentlemen a r e  of t h e  same opinion, r i g h t  down t o  Pro- 
f e s s o r  Wolf, from whose post  a t  the College of Science and Tech- 
nology the re  r e s u l t  c e r t a i n  considerat ions which a r e  l i k e l y  t o  
prevent Professor Wolf's being ab le  t o  jo in  such an associa t ion,  
whatever form it may take. - But f i n a l l y  one must not always 
found a soc ie ty  o r  an assoc ia t ion  i n  any kind of l e g a l  form 
immediately. I n  t h a t  case I would be qu i t e  agains t  i t .  It is  
obviously s u f f i c i e n t  i f  the  gentlemen get t o  know one another 
by letter,  o r  even b e t t e r ,  i n  person, i f  they consider one 
another not  a s  r i v a l s  but  a s  united champions f o r  a common cause. 
The less the  ou t s ide  world no t i ces  of such an i n t e l l e c t u a l  r ing ,  
t h e  more e f f e c t i v e  i t  is." . . . .  
There then follows another half  page intended so le ly  f o r  Professor Oberth 

on t h e  question of t h e  landing of a rocket which approaches the  e a r t h  a t  a 
speed of 12 km/sec. and which must not exceed a t o l e r a b l e  negative accelera- 
t i o n  of 40 m/sec2. 

F ina l ly  : 

11 Otherwise I must simply c a l l  your a t t e n t i o n  t o  the  supple- 
ment t o  the  l e t t e r  and t o  ask f o r  your reply t o  the  quest ions 
which a r e  asked i n  i t .  Especial ly my sheet  on the  quest ions 
concerning t h e  development of the  spaceship from the  a i rp lane .  

Excuse the  typing e r ro r s .  Today I have already turned 
out  almost 20 pages of t h i s  kind on my f a i t h f u l  typewriter .  

A s  I heard from Oldenbourg, you a r e  compiling the  second 
e d i t i o n  of your book. J u s t  see t o  i t  t h a t  the  publicat ion does 
not  drag along f o r  too long. Such a book must not come t o  a 
s t a n d s t i l l ,  i.e. be out of p r i n t .  My new ed i t ion  w i l l  appear 
i n  the  middle of May. " 



The supplement contains ~ a l i e r ' s  idea,  t o  which he r e v e r t s  again and again. 
Now he t r i e s  t o  point  out t o  Oberth again the  advantages of t h i s  approach: 

11 Concerning: The Development of the  Space Ship from an Airplane. (Copy 
t o  Professor Oberth and t o  Engineer Hohmann) 

I have t h e  in ten t ion  of developing the  approahces t o  the  manned space ship  
more c l e a r l y  t o  the  reader i n  the  t h i r d  e d i t i o n  of my book. And i n  f a c t ,  I 
s h a l l  d i s t ingu i sh  th ree  approaches. One leads  from the  usual  gunpowder rocket  
v i a  rockets  of increased power with l i q u i d  f u e l s  i n  accordance with Oberth, v i a  
model B of these,  following t r a i n s  of thought of D r .  von Hoefft ,  t o  machines 
which l i f t  recording apparatus i n i t i a l l y  t o  an a l t i t u d e  of only severa l  hundred 
kilometers, then thousands, then hundreds of thousands of kilometers. In  con- 
t inua t ion  of t h i s  approach the re  a r e  machines, which could ca r ry  a l a r g e  
Hoefft-Scheinpflug sequence camera, s tereoscopic cameras, f o r  example around 
the  moon and f i n a l l y ,  as von Hoefft wrote t o  me  i n  h i s  l e t t e r ,  could even forge 
ahead unmanned a s  f a r  a s  Venus and Mars and could bring back t o  us from there  
photographs of these  c e l e s t i a l  bodies from c lose  quarters .  

The second approach is t h e  one given by Oberth where l a r g e  manned space 
sh ip , rocke t s ,  soon branching off  from model B y  and gradually f l y i n g  higher and 
bigger, w i l l  reach t h e  moon with a crew. 

For t h e  f i r s t  approach M r .  von Eoefft  w i l l  give me a whole s e r i e s  of infor-  
mation, up t o  now the  second approach has already been mainly d e a l t  with by m e  
( in  t h e  second e d i t i o n  of my book). 

The t h i r d  approach has always encouraged m e  personally,  even though Oberth 
had once wr i t t en  t o  me  t h a t  he considered the  a f f a i r  t o  be f a i r l y  unpromising. 
I mean t h e  development of the space ship from the  present-day a i rp lane .  I was 
near t o  giving up t h i s  idea  when it received a new impetus, on t h e  one hand by 
Engineer F. X. von Bl icharski ' s  a i rp lane  with t h e  f lapping propel ler  and by 
~ohmann's work on the  decelera t ion of the  space ship  landing on the  e a r t h ,  f o r  
which t h e  necess i ty  of using a i r f o i l s  and not  only a parachute is  emphasized. 
I f  i t  i s  cor rec t  t h a t  t h e  space ship  must have a i r f o i l s  f o r  the  landing ( i n  
open spaces they a r e  no longer inconvenient, i f  they a r e  hollow, a s  i n  the  
case of t h e  Junkers a i rp lanes ,  even t h e i r  i n t e r i o r  can be made useful  f o r  tank 
s torage  e t c . ) ,  then I say t o  myself why should w e  not a l s o  take advantage of 
t h e i r  s t r u c t u r a l  condit ions i n  the  ascent .  

Therefore I ask you, gentlemen, t o  submit the  idea  t o  mathematical t r ea t -  
ment, t h a t  the  rocket space ship  (up t o  now conceived by Oberth without a i r -  
f o i l s ,  equipped with f i n s  only, a f t e r  the  manner of the  torpedo, but not  f i t t e d  
with warping balancing planes) should (or could) now receive a i r f o i l s  a f t e r  the  
manner of the  Junkers a i rp lanes .  W i l l  you please  inquire  t o  what extent  these 
a i r f o i l s  may be cumbersome o r  benef ic ia l  t o  t h e  ascent  (Oberth i n  pa r t i cu la r  
w i l l  not  l e t  h i s  manned rockets  take off v e r t i c a l l y  but i n  a synergy curve on 
account of the  more advantageous u t i l i z a t i o n  of the  maximum accelera t ion) .  My 
opinion on the  a i r f o i l s  is  t h i s :  they a r e  indeed cumbersome i n  a s  f a r  a s  they 
increase  the  t o t a l  drag i n  t h e  ascent  but they a r e  of use through the f a c t  t h a t  
they help t o  tu rn  t o  good account the  buoyancy of the  a i r  . . . . 11 



H e  explains and j u s t i f i e s  the  idea  i n  very much d e t a i l  and ca lcu la tes  
examples. 

I t  . . . . I beg you t o  inves t iga te  t h i s  problem i n  the  l i g h t  of f igures  
given f o r  drag and l i f t  of t h e  bes t  a i r f o i l s  i n  order t o  a s c e r t a i n  how one bes t  
proceeds i n  t h i s  a f f a i r .  I have t h e  fee l ing  t h a t  the  a i r f o i l s  a r e  therefore  of 
considerable use even i n  the  ascent  of manned machines and they could save up 
t o  approximately 600 m/sec. of i d e a l  propulsion . . . ." (which otherwise is 
l o s t  a s  a r e s u l t  of the  a t t r a c t i o n  of the ear th .  - Idea l  propulsion (vx mlsec), 
see Oberth, "The Rocket i n t o  In terplanetary  Space," 1st e d i t i o n ,  pages 18 
and 78). 

11 Now t o  my r e a l  question. Please  look i n t o  my idea  of developing the  space- 
ship  from Junkers a i rp lane .  I i n i t i a l l y  imagine such an a i rp lane  t o  be provided 
with ~ l i c h a r s k i ' s  f lapping p rope l l e r  and t o  be closed hermetical ly,  with normal 
a i r  pressure  ins ide ,  a s  i n  a submarine so t h a t  the  t r a v e l e r s  a r e  not a f fec ted  
by t h e  ex te rna l  a i r  pressure . . . . e t c .  . . . . then the re  would be a trend 
toward an intermediate type between a i rp lane  and space ship.  These sh ips  would 
therefore  take off  l i k e  a i rp lanes  but a t  the  a l t i t u d e  where t h e  a i rp lane  
propeller-engine f a i l s  they- would then be driven uniquely by rocket- p r ~ p u l ~ s i o n ,  
a f t e r  t h a t  they would move i n  very f l a t  o r b i t s  over the main sec t ion  of tqe 
dis tance  t o  be covered l i k e  t h e  p r o j e c t i l e  of a long-range gun i n  a f r e e  ba1- 
l i s t i c  t r a j e c t o r y  (however they a r e  a s s i s t e d  by the  e f f e c t s  of the  a i r f o i l s ) ,  
i n  the  r i s i n g  branch of the  curve a t  an a l t i t u d e  of approximately 12,000 - 
10,000 m they would pass over i n t o  the  normal g l id ing  f l i g h t  of a i rp lanes  again,  
thereby taking advantage of t h e  already semicosmic ve loc i ty  a s  much a s  poss ib le  
t o  prolong the  g l id ing  dis tance ,  i n  which case the  a i r f o i l s  now help q u i t e  w e l l  
and f i n a l l y  they land l i k e  a i rp lanes .  . . . . I1 

The following ca lcu la t ion  i s ,  of course, not  of the  kind used by a i r c r a f t  
engineers. Val ier  lacked exact  knowledge of aerodynamics. For t h i s  reason he 
worked with comparisons proceeding from well-known f a c t s  t o  new ones. H e  t o l d  
himself i f  the  intermediate type f l i e s  i n  the  lower atmospheric s t r a t a  with 
only a rec iprocat ing engine and a propel ler ,  i . e .  i t  f l i e s  a t  a normal speed, 
on take-off, i n  f l i g h t  and on landing everything w i l l  go well .  The tremendous 
ve loc i ty ,  approximately twenty t i m e s  grea ter  than t h a t  of the  c i v i l  a i rp lanes  
of t h a t  t i m e ,  was only t o  be reached gradually by the  s u b s t i t u t i o n  of rocket  
propulsion a t  g r e a t  a l t i t u d e s  where the  atmospheric densi ty  is  so t h i n  t h a t  the  
high speed does not  damage t h e  a i rp lane ,  but then rocket  f l i g h t  becomes 
economical. 

Therefore by h i s  ideas  on t h e  various ve loc i ty  s tages  he hoped t o  avoid 
many d i f f i c u l t i e s .  

11 . . . . Therefore I th ink t h a t  I have shown t h a t  i t  would by no means be 
f u t i l e  t o  t r y  t h i s  approach. These desired v e l o c i t i e s  a r e  perhaps not  too 
d i f f i c u l t  t o  a t t a i n  and the re  would be q u i t e  good long-distance a i r l i n e r s ,  
which f l y  from country t o  country, which could even reach America from Europe 
and which would take l i t t l e  over an hour f o r  t h i s  journey, s ince  they would 
reach 7200-9000 km per  hour i n  the  th in  a i r  of the  stratosphere."  



Valier  agreed t o  the  suggestion of D r .  von Hoefft t h a t  a l l  researchers  
working on space ship  problems should get  together i n  an i n t e l l e c t u a l  c i r c l e .  
To t h i s  e f f e c t  he now sent  t o  Oberth and t o  Hohmann copies of a letter from 
D r .  von Hoefft. 

11 . . . . Vienna, Apr i l  2, 1925. 

. . . . The problem of f l i g h t ,  even i n  space, has i n t e r e s t e d  
m e  s ince  1891 and up t o  1910 I have done a number of sketches,  
amongst them even a solenoid cannon which is not ,  however, an 
e n t i r e l y  mature projec t .  I do not  consider myself t o  be i t s  inven- 
t o r ,  according t o  Ganswindt, f o r  I always had ideas  i n  abundance, 
t h e  d i f f i c u l t y  begins i n  accomplishing them . . . . I had a l s o  
persuaded Oberth t o  speak a t  the  Natural Science Congress i n  
Innsbruck i n  1924 and I myself talked about my own pro jec t s ,  
e spec ia l ly  about sounding rockets  . . . . no one has spoken of 
Ganswindt s ince  I a t  l e a s t  had never heard of him . . . . I I 
Then D r .  von Hoefft descr ibes  h i s  various p r o j e c t s  (one of them follows 

a s  an example): 

I t  . . . . I n  1895-1910 i n  accordance with the  bas ic  idea  of 
t h e  tremendous zero-point energy of e the r  postulated by Nernst 
and Wiechert I designed a space ship which was t o  f l y  by means 
of t h e  reac t ion  of the  e t h e r  b l a s t  . . . . i n  18 hours it would 
reach Venus, i n  22 hours Mars, i n  70 hours J u p i t e r ,  i n  100 hours 
Saturn e t c .  . . . . But unfortunately the  zero-point energy of 
e t h e r  has eluded understanding up till now. . . . . Since I am 
anxious about the  matter  -, f o r  i f  the  confounded g l a c i a l  cos- 
mogony theory ( I  have a book about i t  from Fischer,  which does 
n o t  impress me  s t rongly  a t  a l l ,  a t  the  very utmost by the  s e l f -  
importance of i t )  le ts  our c u l t u r e  per ish  without a t r a c e  within 
a few thousand years,  we a r e  indeed a l l  working t o  no purpose!, 
i n  accordance with ~ z l s c h e  (whose l i f e  success, Cosmos 1905 I 
once again recommend t o  you a s  an apotheosis of a s t ronau t i cs )  
and N. W. Meyer I must see i n  t h e  space ship  more than t h e  only 
sa lva t ion  but a l s o  the  only j u s t i f i c a t i o n  of humanity and i ts  
cu l tu re ,  which unfortunately has many f i r s t  o f f i c e r s  and s t a f f  
o f f i c e r s  but no f i e l d  marshals. Thus I should very much l i k e  t o  
do something, f o r  I can c l e a r l y  see t h a t  t h e  space ship  and 
nerves and genet ic  pa t t e rns  a r e  those problems which must and 
can be solved whi ls t  the  champions of cu l tu re ,  who a r e  without 
a leader  now storm posi t ions  which a r e  ne i the r  ready t o  be 
assaul ted  nor indispensable a t  present  . . . . 11 

Whilst the  l e t t e r s  went backwards and'forwards from which we can see  how, 
i n  1925, Val ier  and Oberth, a t  t i m e s  s t rove  f o r  the  solut ion t o  technical  d i f f i -  
c u l t i e s ,  a t  t i m e s  f o r  financing and therefore  f o r  the  p o s s i b i l i t y  of a r ea l i za -  
t i o n  of the  rocket problem, Val ier  ca r r i ed  on h i s  l i t e r a r y  a c t i v i t y  zealously. 

The success of the  book, the  f i r s t  e d i t i o n  of which was out  of p r i n t  i n  a 
few weeks, proved t h a t  the  concern of wider c i r c l e s  f o r  t h i s  problem was much 



g r e a t e r  than  t h e  au thor  and t h e  publ i sh ing  house had expected a t  t h a t  time. 
A s  e a r l y  a s  i n  January,  1925, t he  Oldenbourg publ i sh ing  house published t h e  
second e d i t i o n  - 5 t o  7 thousand cop ie s ,  Therefore t h e  l i t t l e  book which s t a t e d  
one of Newton's b a s i c  l a w s  of mechanics and Professor  Ober thPs  t r a i l - b l a z i n g  
c a l c u l a t i o n s  and p r i n c i p l e s  of cons t ruc t ion  had many readers .  (Even t h e  t h i r d  
and f o u r t h  e d i t i o n s  followed a t  s h o r t  i n t e r v a l s ,  A prospectus of 1927 says:  
Advance i n t o  Space - 3rd e d i t i o n ,  completely rearranged,  cons iderably  enlarged 
and improved e d i t i o n ,  128 pages wi th  60 i l l u s t r a t i o n s ,  - R,  Oldenbourg Pub- 
l i s h i n g  House, Munich 1927,) But what a r e  a  few thousand readers !  Who amongst 
t h e  l ead ing  men eve r  t akes  up such a  book? Of course t h e  youth does and there-  
f o r e  i t  becomes a body of thought f o r  t h e  f u t u r e ,  But such a man a s  Va l i e r  w i l l  
n o t  wa i t  u n t i l  what is  now t ak ing  r o o t  bears  f r u i t  a f t e r  10 o r  20 yea r s ,  

I n  o rde r  t o  make i t  f a m i l i a r  t o  t h e  leading  f i g u r e s  of t h e  p re sen t  t ime, 
newspaper a r t i c l e s  must repea ted ly  be w r i t t e n .  A s  an example of many of h i s  
newspaper a r t i c l e s  which ran  through most of t h e  l a r g e r  papers  and j o u r n a l s ,  
he re  i n  t h e  Appendix t o  t h e  ch ron ic l e  an a r t i c l e  i s  p r in t ed  which appeared on 
J u l y  4 ,  1925, i n  t h e  "~Gnchner  Neuste Nachrichten:" "Advance i n t o  Space" by 
Max Va l i e r .  (See Appendix 6,) 
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It i s  w r i t t e n  c l e a r l y  and f l u e n t l y o  He made the  reader  f a m i l i a r  wi th  t h e  
s i t u a t i o n  of t h e  g r e a t  problem. In  h i s  l i v e l y ,  c a p t i v a t i n g  way Va l i e r  endeavored 
t o  i n t e r e s t  wider c i r c l e s  i n  t h e  cause,  

On A p r i l  2 ,  1925, Va l i e r  wrote: 

"To Messrs. 

Professor  Hermann Oberth,  Mediasch, Rumania, 
Engineer W o  Hohmann, Essen, 
0. W. Gai l ,  Author, S ta rnberg"  

Dear S i r s ,  

Enclosed you s h a l l  f i n d  something a s  a  supplement t o  t he  l a s t  
l e t t e r  and something f o r  M r -  Ga i l  t o  complement yes t e rday ' s  con- 
v e r s a t i o n .  I cannot g e t  away from t h e  idea  of t he  space s h i p  wi th  
a i r f o i l s .  I n  p a r t i c u l a r  from t h e  " in te rmedia te  type," t h e  rocke t  
p lane  which d a i l y  seems more l i k e l y  t o  be r e a l i z e d ,  

I know t h a t  Professor  Oberth does not  have a  l i k i n g  f o r  t h i s  
11 in te rmedia te  type" but  I t h i n k  t h a t  everyone should defend h i s  
own ideas  and seek h i s  way: We march toge ther  but we b a t t l e  on 
a lone .  

I f  only we had more accu ra t e  mathematical foundat ions,  f o r  
which I a s k  Engineer Hohmann i n  p a r t i c u l a r ,  I hope t h a t  i ndus t ry ,  
e s p e c i a l l y  t h e  a i r c r a f t  i ndus t ry ,  could be won over t o  t h e  s i d e  
of t he  " in te rmedia te  type ,"  

Therefore a  rocket  plane w i t h  gaso l ine  f o r  f u e l  could,  on 
precompression of a i r ,  s t i l l  work wi th  the  oxygen of t h e  a i r  and 



could, according to my intuition, reach an altitude of 15-20 km 
and a final velocity of 1400-1500 m/s. Then the troublesome 
liquid oxygen may initially be suppressed and one would be deal- 
ing, on the whole, with fairly well-known technical matters. 

Therefore I ask for an unbiased examination of my ideas, 
a thing which concerns Professor Oberth and Engineer Hohmann 
in particular. 

With best wishes to you All 

Max Valier . " 
5 closely written pages full of reflections and calculations bear the 

title: "Concerning the use of airfoils in rocket ships." They begin with 
notions of astronomy and then seize upon numerical values of the aircraft 
industry at that time. 

"By referring to my table as per my last letter I calculated 
for Kepler's ellipses, the apogee of which is 30 km above the sur- 
face of the earth . . . . I1 
In his illustration of the problem he considers which kinetic and potential 

energy will be available to his space ship weighing 200 kilograms mass (i.e., 
relative to the surface of the earth 200 x 9.81 = 1962 kg) up in space "in 
order to spend its fury in the atmosphere against the aerodynamic drag in the 
case of a ship with wings. How far will this amount of energy be able to 
carry the ship?" . . . . 

He then enters data from aeronautical technical literature into comparison 
as an illustration of the problem: ". . . . a good aircraft weighing 1900 kg . . . needs a level-flying speed of 150 km/hr to keep it hovering at an alti- 
tude of 1000 m, which is only an engine power of 50 hp . . . . 11 

For the calculation of his intermediate type he comes to the result: "We 
therefore see that the rocket-plane requires 1700 kg of gasoline, of course the 
normal aircraft needs only 1100 kg to travel 3000 km but it takes about 20 hours 
to cover this distance whereas the rocket ship travels approximately 3000 km 
in one hour." 

(At that time when this intermediate type, which, today, we call a jet-propelled 
aircraft, took shape in Valier's technical phantasy, he spoke of the rocket- 
plane because, in comparison to the airplane with a propeller, it is propelled 
by reaction to the combustion gases.) 

Then another long letter accompanies it on the utility of airfoils for the lift- 
off and landing of the space ship: 

"A) In a vertical take-off the force of gravity is completely 
added to the acceleration. On account of a counter pressure 
from the force of gravity of approximately 10 m/sec2 the 
flight acceleration should therefore reach approximately 
30 m/sec. only . . . . 



B) If we take off at an angle of 45' . . . . 
C) Take off at 17' 28' inclination . . . . I 1  

Numerical examples are calculated. Finally it reads: 

I 1  . . . . The landing with a space ship with airfoils takes place 
in the way that I had already explained to Engineer Hohmann in a 
letter and to Mr. Gail orally: tangential shot at the earth at an 
altitude of approximately 150 km; by pulling out, penetration of 
the atmosphere up to that depth which yields suitable deceleration 
(layer at an altitude between 75 and 110 km). Allowing the cosmic 
parabolic velocity of the vehicle to peter out in several undula- 
tory movements of the ship, which can, at times, be lifted to 
110 km again by reversal of the balancing planes, at times can 
descend to 75 km above the surface of the earth. If the para- 
bolic velocity of approximately 11000 m/sec. is first moderated 
to the orbital velocity of something below 8000 mlsec., there is 
then petering out of the momentum whilst the pilot drops slowly 
into the lower, thicker atmospheric layers, always in such a way 
that the deceleration does not become intolerably high. Finally 
after slowing down to approximately 100 mlsec. at an altitude of 
some 1000 m a normal glide landing, like a gigantic airplane." 

On April 13, 1925, Valier again wrote a circular letter to Oberth, Hohmann 
and von Hoefft. He reported how, during a lecture tour, he had the opportunity 
of getting to know Mr. Hohmann personally and how he later visited Engineer 
Lasswitz (the son of Kurd Lasswitz), who is editor of technical material with 
the Frankfurter Illustrierte and with the Frankfurter Zeitung. 

11 We spoke for more than an hour about the problems. . . . . 
All sorts of doubts also came up for discussion in the conversa- 
tion. Even Engineer Lasswitz was of the opinion that any rocket 
machine, however' imperfect it was initially, so long as it achieves 
a little more than our present-day aircraft in as far as concerns 
flight altitude and velocity, would be more valuable, if only it 
was really brought about, than great calculations on giant space 
ships which cannot even be built at the present time. But Engi- 
neer Lasswitz did not believe in the fact that one would succeed 
in solving the technical question of the rocket engine so soon. 
Above all he could not imagine how the fuel was to be vaporized 
and ignited in the combustion chamber . . . . Then a new idea 
suddenly occurred to me, but which I was careful not to communi- 
cate to Engineer Lasswitz and which perhaps seemed to me to be 
likely to give us a rocket machine, even it is still a primitive 
one to begin with, in a short time. 

In what follows I shall communicate to you this idea, even 
for the protection of my priority (for I think that it is really 
a question here of such a thing) and I shall ask fox your opinion. 



Gentlemen, you a l l  know t h e  opera t ing  c h a r a c t e r i s t i c s  of our  
ord inary  four-cyl inder  automobile engine,  Therefore we have h e r e  
t h e  four  s t r o k e s ,  induct ion  s t r o k e ,  compression s t r o k e ,  explos ion  
s t r o k e ,  exhaust s t r o k e  . . . . 

I f  I were t o  open t h e  exhaust va lve  completely a t  t h e  moment ' 

of explosion,  i . e .  a t  t h e  beginning of t he  t h i r d  s t r o k e ,  t h e  
explos ive  gas  mixture would come out of t h e  exhaust p ipe  wi th  i ts  
f u l l  t e n s i o n a l  f o r c e ,  I n  o t h e r  words, t h e  cy l inde r  then t u r n s  
i n t o  t h e  combustion chamber of t h e  rocke t  and the  exhaust p ipe  
widening i n t o  a  funnel  shape) t u r n s  i n t o  t h e  rocket - je t  nozzle ."  

Furthermore he p o i n t s  ou t  t h a t  t h e  explosion p re s su re  on t h e  piston-head, 
when t h e  exhaust va lve  i s  open, w i l l  s t i l l  s u f f i c e  t o  do t h e  pumping, which t h e  
engine needs f o r  t h e  induc t ion ,  e t c .  

"The piston-engine rocke t  machine, which I imagine a s  t h e  
f i r s t  s t e p  towards t h e  r e a l  r o c k e t ,  d i f f e r s  from t h e  a i r c r a f t  
engine mentioned above merely by t h e  f a c t  t h a t  t h e  exhaust  va lve  
and exhaust p ipe  a r e  cons t ruc t ed  according t o  t he  p r i n c i p l e s  of 
t h e  rocke t  combustion chamber and of t h e  most s u i t a b l e  je t -nozz le  
form i n  o rde r  t o  reach  t h e  h ighes t  p o s s i b l e  exhaust-gas v e l o c i t i e s  
and t h a t  t h e  exhaust va lve  opens au tomat ica l ly  a t  t h e  moment of 
explosion s o  t h a t  t h e  main p a r t  of t h e  f o r c e  produced i n  t h e  
explos ion  immediately becomes e f f e c t i v e  i n  t h e  exhaust from t h e  
je t -nozz le  according t o  t h e  rocket  p r i n c i p l e ,  on t h e  o t h e r  hand 
only  a  secondary po r t ion  a c t s  upon t h e  p i s t o n s  i n  t h e  cy l inde r  
which f a l l  back i n  t he  t h i r d  s t r o k e ,  t h a t  is  t o  say j u s t  s o  much 
t h a t  t h e  necessary  power f o r  t h e  induct ion  s t r o k e  and t h e  com- 
p re s s ion  s t r o k e  and the  exhaust s t r o k e  p lus  t h e  inne r  t r a c t i v e  
s t r e s s e s  of t h e  whole machine is  surmounted* Therefore even f o r  
me t h e r e  i s  a  c r anksha f t ,  but  n o t  t o  t r a n s f e r  t he  main f o r c e  t o  
t h e  p r o p e l l e r  bu t  only t o  achieve  the  induc t ion ,  compression and 
exhaust power i n  t h e  i n d i v i d u a l  c y l i n d e r s *  Since t h e  exhaust 
va lve  i n  my engine remains open P.n t h e  whole of t h e  f o u r t h  s t r o k e  
I can  say t h a t  up t o  now my machine d i f f e r s  from t h e  a i r c r a f t  
engines  i n  noth ing  e l s e  bu t  t h a t  t he  exhaust va lve  i s  opened a t  
t h e  moment of explosion a t  t h e  beginning of t h e  t h i r d  s t r o k e  
i n s t e a d  of a t  t h e  end of t h e  explosion s t r o k e ,  a s  i t  h a s  been up 
t i l l  now. 

I f  t he  a i r p l a n e  is  t o  be propel led  by t h e  machine conceived 
by me t h e  c rankshaf t  must, of course ,  now be s i t u a t e d  d iagonal ly  
t o  t h e  d i r e c t i o n  of t r a v e l  and t h e  exhaust p ipes  of t h e  6 c y l i n d e r s  
must a l l  po in t  backwards . . , . l i 

Af te r  f u r t h e r  cons t ruc t iona l  d e s c r i p t i o n s  it reads :  

I 1  Therefore t h e  machine r ep re sen t s  a  t r a n s i t i o n  from t h e  
present  day p i s t o n  engine t o  t h e  f r e e  rocke t ,  i t  is  c e r t a i n l y  no t  
p e r f e c t  y e t  nor  so  simple a s  t h e  ord inary  rocke t ,  probably even 



i t s  e f f i c iency  is  lower but possibly b e t t e r  than i n  the  engines up 
till now, because here  t h e  transmission of power a s  such v i a  the  
main crankshaft and a i r c r a f t  propel ler  ceases,  therefore  t h e  main 
amount of work is done by the  rocket p r inc ip le  and only t h e  dead 
travel work of t h e  machine must be supplied a s  up till now. My 
proposit ion has t h e  advantage t h a t  such a machine can, without 
doubt, be b u i l t  s ince  t h e  main p a r t s  a r e  t h e  same as i n  the  engines 
up till now. Y e s ,  one could perhaps transform any old worthless 
a i r c r a f t  engine i n t o  my type of machine f o r  research purposes with 
no d i f f i c u l t y  a t  a l l  by converting the  cyl inder  heads. The main 
th ing  would be t o  a c t u a l l y  ca r ry  out such an experiment. . . . . '1 

On Apr i l  19, 1925, Oberth wrote t o  Valier: 

11 Permit me  f i r s t  of a l l  t o  express my admiration f o r  your 
a c t i v i t y .  My goodness, i f  only I could f i n d  half  of your energy. 
I would not  be here  where I am today. 

I do not  th ink 150 M is too much f o r  Professor D r .  Wolf. 

As  r ecen t ly  as 6 days ago I wrote t o  Oldenbourg t o  the  e f f e c t  
desired.  

Wolf's e labora te  study pu t s  m e  very ill a t  ease. I n  it the re  
a r e  e r r o r s  which I should not l i k e  t o  see  propagated, on the  o ther  
hand I f e a r  t h a t  w e  would again lose  h i s  f r iendship  which was 
gained with d i f f i c u l t y  i f  I w e r e  t o  t e l l  him blunt ly  what kind of 
e r r o r s  he has made. I th ink t h a t  i t  would be the  most sens ib le  
th ing  i f  I put together b r i e f l y  and concisely what I have t o  say 
i n  reply  t o  h i s  work and I then send you t h e  whole l o t  and you 
t u r n  i t  i n t o  a diplomatic form. A t  t he  moment I am not  capable 
of doing t h a t  f o r  I am s t i l l  q u i t e  dopey a s  a r e s u l t  of t h e  
influenza . . . . 

F i r s t  of a l l  I should l i k e  t o  reply t o  you so le ly  about 
your engine proposit ion so a s  t o  de te r  you from unprof i table  
work. . . . . 1) the  whole a f f a i r  would be too d i f f i c u l t  on t h i s  
occasion. 2) t h e  jet-nozzle would function spasmodically and t h a t  
would have t h e  disadvantage which I pointed out t o  you i n  the  d is -  
cussion on Goddard's rocket.  The whole matter ,  therefore ,  would 
c e r t a i n l y  not  come i n t o  question f o r  the  conveyance of passengers. 
3) t h e  whole a f f a i r  would be too complicated." 

Val ier  again es tab l i shes  the  usual  interchange of ideas of the  people 
i n t e r e s t e d  i n  the  space ships  by sending a copy of l e t t e r s ,  which he wrote t o  
von Hoefft and t o  Hohmann, t o  Oberth. In t h i s  way these letters have remained 
preserved f o r  us. I n  a letter t o  von Hoefft of Apri l  13 ,  the re  is  information 
about e a r l i e r  years.  Val ier  writes: 

I t  . . . . I myself s tudied for  3 terms under Professor 
Exner before the  war and I have even been examined o r a l l y  by 
him and I a l s o  had him a s  my immediate superior  i n  the  war when 



I was head of Field Weather Station 17. I last saw him in the 
Spring of 1917 when I was in Vienna on training at a high level 
and at that time he assumed command at that very place, if I am 
not mistaken. Remember me to him if you should see him . . . . 

Now one more thing: You speak of a film novel, which you 
wrote at the time; you now want to readapt it for Oberth and it 
will soon appear as a book or as a film. I received this piece 
of news with mixed feelings, because just before my departure I 
was able, at the beginning of April, to arrange for the novel 
written by 0. W. Gail, Munich: "shot into Outer space" (Pro- 
fessor Oberth already knows more about it) to be filmed by a 
good company in Munich. I have already made a rough draft of 
the film scenario for the first act, we are also already in 
agreement about the rest, and I am already negotiating (suc- 
cessfully) with the observatories where several shots will be 
taken; after all, I have been engaged by the company as 
scientific-technical director for the film. Like Gail, I shall 
probably also play some part, perhaps the part of the first 
mate Engineer Korf. 'Korf is the main hero of the novel. The 
preliminary studies for the film will be finished by July, the 
shooting will be done in summer so that the whole film can run 
by about Christmas. The matter is legally such that Mr. Gail 
(who needs to ask no-one about it) has himself given up the 
film rights to the film production company. I have only been 
called in, on the part of the company, as technical and sci- 
entific specialist, as an assistant to the director who is not 
acquainted with cosmic matters, and for this I receive my fee 
as well as for being a supporting player, circumstances permit- 
ting. The affair has only been concluded recently . . . . 

. . . . The whole film will be a magnificently presented 
propaganda in each and everything for Professor Oberth's ideas. 
The main hero can be, as it were, identified with Oberth. The 
whole story of the novel is apt to arouse the public to patronize 
such men as Oberth. 

Since the risk of undertaking a film is, properly speaking, 
great, it would have been impractical to burden the film company 
with another author's fee i.e. for Oberth, but if the film is 
subsequently successful everyone, and above all our affair, will 
have the greatest financial gain from it. For, as you too say 
in your letters, it does not depend on who does it but it merely 
depends on the fact that it is actually done. 

I will, of course, not prevent you from writing your novel 
and from making an attempt to film it. But you have arrived 
somewhat late for we are already at work on writing the fair 
copy of the film manuscript ready for shooting. Even all the 
main technical difficulties which come into question have already 
been surmounted in meetings which lasted for many hours. From 



t h e  economic point  of view therefore  i t  would very l i k e l y  be a 
waste of time f o r  Professor Oberth t o  s i t  down with you now over 
a "competitive film," i f  I may use t h i s  expression f o r  a moment. 
Professor Oberth should r a t h e r  promote the  second e d i t i o n  of h i s  
work and forge ahead i n  a s c i e n t i f i c  and technical  way, he should 
r a t h e r  accomplish what I cannot do and not  do what I am capable 
of doing. Therefore the  matter  of the  f i l m  is already i n  good 
hands and is  f a i r l y  progressing and most decidedly it w i l l  not 
be t r a s h  but a f i lm,  the  l i k e  of what the re  has not ye t  been.'). . . I f  

Oldenbourg had handed over t o  Val ier  a copy of Hohmann's manuscript f o r  perusal .  
Valier  wrote t o  Hohmann on t h i s  subject  on Apri l  15, 1925: 

I1 . . . . I have gone through your new vers ion and have only one 
th ing t o  remark about i t ,  i n  matters of the  stream-lined e l l i p s e s .  
I w i l l  no t ,  l e t  us say, r e f u t e  your object ions  but ,  - with your 
permission - you seem, on the  whole, t o  have made some omissions, 
you seem t o  have shown a mathematicl neglect ,  which is  not  admissible. 

I n  a word: Your ca lcu la t ions  on the  energies t o  be spent i n  
stream-lined e l l i p s e s  f o r  the  e l l i p t i c  nature  of the  o r b i t  would 
be cor rec t  i f  the  planet  had t h e  mass zero. But s ince  it has a 
mass which produces a s t rong g r a v i t a t i o n a l  f i e l d  a t  a c lose  
proximity, I t e l l  myself by i n t u i t i o n ,  without numerical v e r i f i -  
ca t ion ,  t h a t  the  planet  w i l l  e f f e c t  the  e l l i p t i c  nature  of the  
o r b i t  i t s e l f  by means of i t s  a t t r a c t i o n  (see my sketch I ) .  I 
th ink t h a t  one would t r a v e l  more accurately i f ,  a few u n i t s  of 
time before the  t h e o r e t i c a l  point  of i n t e r s e c t i o n  of t h e  o r b i t s ,  
one were t o  reduce the  motion of the  space ship  which is  moving 
toward the  p lane t ,  which is  thought t o  be i n  repose, r e l a t i v e l y  
t o  the  l a t t e r  and i f  one were then t o  inves t iga te  which o r b i t  
around the  p lanet  (hyperbola, parabola, o r  e l l i p s e )  w i l l  emerge. 
However the  p lanet  has already perturbed the  space ship  f o r  a 
long t i m e  before both come t o  the  t h e o r e t i c a l  point  of i n t e r -  
sec t ion  of the  o r b i t s ,  i .e. the  t h e o r e t i c a l  angle of i n t e r s e c t i o n  
of the  b i l a t e r a l  tangents t o  t h e  o r b i t  has no p r a c t i c a l  e f fec t ive -  
ness the re  e t c .  

When I rea l i zed  t h i s ,  it occurred t o  m e  t h a t  from t h e  same 
b a s i s  your ca lcu la t ions  on the  expenditure of energy i n  tangent 
e l l i p s e s  a r e  not q u i t e  accurate.  They a r e  only v a l i d  again when 
we equate the  mass of t h e  p lanet  t o  zero. You ca lcu la te ,  f o r  
example, f o r  an e l l i p s e ,  which is tangent t o  the  o r b i t  of Venus 
and t o  the  o r b i t  of the  e a r t h ,  the  d i f ference  i n  ve loc i ty  of the  

 ail has already sold h i s  f i lm r i g h t s  t o  D r .  Nier, the  owner of the  f i lm 
companyM - it reads thus i n  V a l i e r ' s  l e t t e r  of June 1 7 ,  t o  Professor Oberth - 

I t  . . . . - A t  t h e  present  time negot ia t ions  a r e  pending with an English f i rm 
t o  persuade t h e  l a t t e r  i n t o  p a r t i c i p a t i o n  i n  the filming, f o r  the success of 
t h e  f i l m  on the world market can be achieved p rac t i ca l ly  only i n  t h i s  way. 
But it is s t i l l  a long and d i f f i c u l t  path." 



ship  t angen t ia l  t o  the  e a r t h ' s  o r b i t  i n  aphelion, i n  comparison 
with the  o r b i t i n g  e a r t h  a s  - 2.4 km/sec, i.e. one must add s o  much 
t o  the  space ship  f o r  i t  t o  acce le ra te  t o  t h e  f u l l  speed of the  
ea r th .  Then I t e l l  myself: the  e a r t h  w i l l  t ake  ca re  of t h a t  by 
means of i ts  g r a v i t a t i o n a l  force ,  so long a s  the  o r b i t a l  contact  
takes  place a t  a point  so  c lose  t o  the  e a r t h ' s  surface  t h a t  t h i s  
d i f fe rence  i n  speed, r e fe r red  r e l a t i v e l y  t o  t h e  s t a t ionary  ea r th ,  
i s  smaller f o r  t h a t  d is tance  of the  space sh ip  from t h e  cen te r  of 
t h e  e a r t h  than t h e  d i f ference  i n  speed, r e l a t i v e  t o  t h e  ea r th ,  i n  
t h e  case of a parabolic o r b i t .  Seen from t h e  e a r t h  which overtakes 
the  space ship  from behind, the  l a t t e r  moves towards i t  with a 
r e l a t i v e  ve loc i ty  of 2.4 km/sec e tc .  I th ink t h a t  i n  the  prox3mity 
of the  p lane t s  one must always regard the  p lane t s  a s  the  main points  
and t h e  s o l a r  f i e l d  a s  a mere object  of per turbat ion . . . . I I 
From t h i s  l e t t e r  we l ea rn  t h a t  Val ier  took t h e  problem of space t r a v e l  very 

ser ious ly  and c o n s c i e n t i o u s ~ y  labored so  t h a t  everything which he himself wrote 
o r  which other  people concerned with rockets  wrote, ac tua l ly  t a l l i e d .  

(Later i n  h i s  books Val ier  always wrote about W. Hohmann D r .  Eng. W e  do 
not know whether Hohmann whose ref ined,  unassuming character  Valier  s t r e s s e d  
i n  h i s  letters t o  Oberth had a t  f i r s t  kept s i l e n t  about h i s  doctor ' s  degree 
vis-2-vis Valier  o r  whether he had graduated between 1926 and 1928.) 

In  Va l ie r ' s  l e t t e r  of Apr i l  20, 1925, t o  Oberth he once again deals  with 
a i r f o i l s  on the  space ship:  

11 It would su rpr i se  me i f  they were t o  burn. The p i l o t  can 
be s u r e  t o  guide t h e  ship  i n  such a way t h a t  they do not  ge t  
h o t t e r  than a c e r t a i n  maximum temperature, he j u s t  must not 
descend i n t o  lower atmospheric layers .  . . . 11 

He gives reasons f o r  t h i s  point  of view. - 
On May 6 ,  Oberth wrote t o  Valier:  

"Enclosed you w i l l  f ind  t h e  rough d r a f t  of my l e t t e r  t o  Professor 
D r .  Y a r l  Wolf. I n  no way can I r e a l l y  devia te  from what is  sa id  
here.  Professor Wolf has, i n  my opinion, made the  matter  too 
easy f o r  himself,  and I must show him t h a t  I do know somewhat more 
about t h i s  s p e c i a l  f i e l d  than any s p e c i a l i s t  i n  mechanics could say." 

"Should my s t y l e ,  on the  o ther  hand, be too ponderous I would 
r a t h e r  l i s t e n  t o  any suggestions f o r  modifications on your pa r t .  
I ask you not  t o  construe i t  a s  presumption t h a t  I ask you f o r  
suggestions f o r  modifications . . . . For t h e  sake of our cause 
only I consider i t  b e t t e r  i f  I give you t h i s  l e t t e r  t o  read before 
i t  departs  . . . . I I 



On May 14, Oberth wrote t o  Va l i e r :  

I t  . . . . Hoef f t ' s  i dea ,  on the  whole, amounts t o  a  random 
c r e a t i o n  o r  modi f ica t ion  of t he  f o r c e  of g r a v i t y  of which no t  even 
t h e  s l i g h t e s t  i n d i c a t i o n s  have been discovered up t o  t he  p re sen t  
day, as I have r epea t ed ly  w r i c t e n ,  - It could of course be  sp lendid  
i f  t h e r e  were such a th ing  . - c 

. . . . I have a l r eady  w r i t t e n  t o  you t h a t  I myself have a l r eady  
thought of the rocket-plane,  - Where has M r .  Va l i e r  read t h a t  a  good 
a i r c r a f t  of a t o t a l  weight of I900 kg only needs an engine power of 
50 hp a t  an  a l t i t u d e  of 1000 m a t  a  h o r i z o n t a l  speed of 150 km/hr? 
If t h a t  is  c o r r e c t ,  t h e  ques t ion  of t he  rocket-plane a c t u a l l y  t akes  
a  q u i t e  d i f f e r e n t  a spec t  , . , By drawing i n  a i r  no more f o r c e ,  
of course,  i s  l o s t  than i f  i t  were a  ques t ion  of compressing the  
amount of a i r  i n  ques t ion  t o  30 atmospheres i n  a  pump. And 2/3 of 
t h i s  work se rve  t h e  purpose of prehea t ing  t h e  a i r  and b e n e f i t s  
exhaust-gas v e l o c i t y .  Therefore i t  is  now only a  ques t ion  of whether 
t h e  information mentioned a s  regards  50 hp i s  c o r r e c t .  Perhaps you 
too  can i n q u i r e  i n  Munich, t h e r e  you can make i n q u i r i e s  much more 
e a s i l y  than  he re  i n  ~ iebenbGrgen ,  , I 

Unfortunately I have not  y e t  had the  time t o  check my ca lcu la-  
t i o n s  on t h e  hea t ing  of t h e  a i r f o i l s  and t o  put  them i n t o  an i n t e l -  
l i g i b l e  form. But why do you no t  be l i eve  me t h a t  of t h e  15,200 kg 
of c a l o r i e s  of energy equ iva l en t ,  which is  i n  every kilogram of a  
body, when it  has  a  v e l o c i t y  of I1 kmlsec, enough s t i l l  remain t o  
burn it up l i k e  a  shoot ing s t a r  i f  s p e c i a l  p recaut ionary  measures 
a r e  n o t  taken on dece l e ra t ion?  lloreover I have not  got  a l l  t he  
formulae and t a b l e s  on t h e  v i s c o s i t y  of t he  a i r  and t h e  f r i c t i o n  
on t h e  a i r  here .  I ca l cu la t ed  t h i s  i n  ~ E t t i n g e n  with the  he lp  of 
t h e  l i b r a r y  t h e r e  and i n  doing so  I a l s o  had the  imprudence of no t  
no t ing  down a l l  t h e  sources f o r  myself,  

Many thanks f o r  your a r t i c l e  i n  t h e  ~Gnchne r  I l l u s t r i e r t e .  
However t h ings  a r e  not  exac t ly  so bad, The High School of Mediasch 
i s  t h e  l a r g e s t  i n  t h e  whole of ~ i e b e n b u r ~ e n  . . . . This  very day 
I have re fused  an i n v i t a t i o n  t o  t he  Univers i ty  of  lau us en bur^."') 

On June 28, i n  a  l e t t e r  t o  Oberth and Hohmann, Va l i e r  g ives  an account 
about ". . . . t h ings  s p e c i f i e d  below which a r e  important f o r  us  . . . . I 7  

which he had found a t  t h e  Transport  Exhib i t ion  of Munich. 

+)Why d i d  Oberth dec l ine  the  i n v i t a t i o n  t o  the  Univers i ty  of Klausenburg? On 
account of t h e  p o s t a l  censorship he could not  t e l l  Va l i e r  t h e  reason from 
Mediasch. When Oberth gave a  l e c t u r e  i n  Aachen i n  t he  win ter  term of 1959160 
he answered t h i s  ques t ion  f o r  us i n  the  fol lowing way: I re fused  t h e  i n v i t a -  
t i o n  because I d id  not  want my rocket  research  t o  belong t o  Rumania but  t o  
Germany. More than once I have submitted an expos6 on rocke t s  with l i q u i d  
f u e l  t o  Ber l in  - unfo r tuna te ly  i t  was always t o  no purpose, 



I I 1) Success was achieved with one of the  small. a i r c r a f t  
exhibited there  weighing 300 kg with p i l o t ,  when i t  is  ready for  
take-off, i n  keeping it hovering continuously a t  the same a l t i t u d e  
with an engine power of only 4 hp. and i n  doing so success was 
achieved i n  developing a horizontal  speed of 30 m/sec = 108 km/hr. 
The a i r f o i l  loading was approximately 12 kg/m2. 

2) With such machines one succeeded i n  reaching a r a t i o  of 
l i f t  t o  drag of 1:20 i n  the  g l i de  a t  a gl id ing speed of only 
approximately 20 m/sec = 70 km/hr. 

What i s  sa id  under number 1) means t ha t  with modern a i r f o i l  
constructions i t  is possible t o  keep 75 kg hovering continuously ' 

with 1 hp. at a hor izontal  speed of 30 seconds per meter, which is  
exact ly  5 times l e s s  than the  same power needed i n  outer space. 
Therefore the  a i r f o i l s  counteract 415 of the  e f f ec t  of gravi ty ,  
i n  which case even the  surmounting of the aerodynamic drag i n  the  
f i f t h  f i f t h  which is  l o s t  o r  must be effected by the  engine, is  
included. The l i f t -d rag  r a t i o  given under sect ion 2) i s  i n  good 
agreement with 1) f o r  a r a t i o  1:20 a t  a veloci ty  of 20 m/sec means 
t h a t  the  gl id ing a i r c r a f t  drops exactly 1 m per second instead of 
f a l l i n g  5 m as i n  outer space. 

The t r a c t i v e  power of the  propeller  i s  ea s i l y  found t o  be the  
following: 4 hp a r e  300 mkg/sec. The distance per second was 30 m, 
therefore  the  t r ac t i ve  power of the  propeller  is equal t o  
300:30 = 10 kg! That is  r e l a t i ve ly  small and I think t ha t  a rocket 
which gives the  same reaction and propulsion should not indeed be 
too d i f f i c u l t  t o  build.  Perhaps Professor Oberth is calcula t ing 
the  necessary dimensions f o r  a gasoline rocket. Should the  construc- 
t i o n  of such a r e l a t i ve ly  unpretentious rocket machine succeed, one 
could a t  l e a s t  l e t  such a small a i r c r a f t  take off with i t ,  an event 
which would immediately make a stir. Of course, the rocket would 
have t o  be incorporated i n  the  a i r c r a f t  i n  such a way t ha t  the  point 
of appl icat ion of i t s  t r ac t i ve  power ( i t  must only be pulled,  push- 
ing does not work!!) is  s i tua ted  somewhere before the center of 
gravi ty  of the  a i r c r a f t ,  i . e .  approximately where the  propeller  
operates a t  the  present time . . . . I I 
The idea t ha t  an a i r c r a f t  o r  vehicle must be drawn by i t s  rocket i s  con- 

s t ruc t i ve ly  very d i f f i c u l t  t o  rea l ize .  - 

A t  t ha t  time, i n  the  twenties, the  t rac to r  propeller  was generally common 
i n  a i r c r a f t  construction. The f a c t  t ha t  i n  the  ea r ly  years a i r c r a f t  were of ten 
b u i l t  with pusher propel lers  and outrigger t a i l s  was unknown t o  Valier .  Unfor- 
tunately he had a l so  not come across any G-aircraft from the "Flugzeugbau 
Friedrichshafen" whi ls t  he w a s  i n  the  Austrian Airforce. These biplanes . 

(Fig. 8 ) ,  i n  which the  two engines were s i tuated on the outside i n  the airframe 
between the  wings, had pusher propel lers .  The f l i g h t  charac te r i s t i cs  of t h i s  
type of which 800 a i r c r a f t  were flown i n  the years 1916 t o  1918 i n  d i f f i c u l t  
combat s o r t i e s  were s a t i s f ac to ry  i n  every way; the f u l l y  laden machine was jus t  



as stable at the rudder as the one returning home empty. The steering force 
of the side rudder situated in the slipstream was so great that, if a3 engine 
became inoperative, the aircraft could fly straight on and even bank to both 
sides. 

Figure 8: Aircraft with pusher propellers, Fsh-GIIIa 
The pusher propellers are situated one meter behind 
the center of gravity. 

On July 2, Valier received Oberth's letter of June 29. Be thanked Inin end 
replied; at the end he wrote: 

t t Ever since I saw the most recent small aircraft I just cannot 
help thinking that it might be a good idea to try them out in 
tests. Starting from this simple reflection that each new type 
of engine (consequently even the rocket engine) had a low per- 
formance when first introduced which could only later be developed 
to reach hundreds of horsepower. I consider a rocket which a t t a s n s  
a performance of 20-50 hp. to be, at all events, more easy to real-" 
ize than a rocket which attains performances of 500 h.p." 

On July 9, Oberth begins his letter in a pedantic derisive tone: 

I t  . . . . In spite of my many warnings you have once aga-in 
taken the energy concept as the basis for impulsive calculaticns 
I can only repeat what I advised you in ~Zrzburg: For rocket ca - 
culations proceed as if the energy concept has not yet been 
invented. If ever someone were to ask about the energy to be 
expended it is preferable to leave the calculations to me. 
Nothing personal is meant . . . . I I 

(Indeed unlearning is not Valier's strong point. - But he does b o > ~ L , a w . ~  

Oberth's pedantry amiss. Throughout the last part of the Letter the b,~~-rlcr 
feeling of friendship is quickly re-established completely.) 

Oberth continues, 



I I . . . . The only d i f f i c u l t y  i n  t h e  r e a c t i o n  a i r p l a n e ,  
which f o r t u n a t e l y  does no t  a r i s e  i n  t he  case  of t he  r o c k e t ,  l i e s  
i n  t h e  ques t ion  of a  pump which i s  l i g h t  enough and which s u p p l i e s  
t h e  nozz le  w i t h  t h e  necessary q u a n t i t i e s  of a i r  which i s  very  t h i n  
i n  s p i t e  of t h e  ramming. I should not  l i k e  t o  p r e d i c t  anything 
about t h i s  pump be fo re  I have made pre l iminary  t e s t s  on i t ,  cost-  
i ng  a t  l e a s t  200 Marks. Unfortunately,  f o r  t h e  present  I have 
only  50 Marks a t  my d i sposa l  . . . . I t  

Therefore Oberth is  'now no longer  so completely a n t i p a t h e t i c  t o  t h e  i d e a  
of t h e  r e a c t i o n  a i r p l a n e .  This  p l eases  Va l i e r  and on J u l y  29, he w r i t e s  t o  him: 

1 I . . . . Since Saturday, Engineer Hohmann i s  he re  a t  my house 
and a t  t h e  p re sen t  moment we a r e  working toge the r  on our  books, 
which we soon hope t o  submit t o  Oldenbourg . . . . 11 1 

Six  c l o s e l y  w r i t t e n  pages fo l low,  The p o i n t s  of controversy of Oberth-Wolf 
a r e  discussed.  V a l i e r  and Hohmann discussed t h e  t e c h n i c a l  e f f i c i e n c y  of t h e  
rocke t ,  drawing comparisons between s ingle-s tage  rocke t s  and Ober thPs  mul t ip le -  
s t a g e  rocke t s  of 54 tons  take-off weight ,  The l e t t e r  t a l k s  about t h i s  bu t  then  
passes  on aga in  t o  winged rockets :  

I f  . . . . F i n a l l y  t o  t h e  problem of landing ,  a i r  f r i c t i o n ,  
burning of t h e  a i r f o i l s  e t c .  Here I th ink  (unanimously wi th  
Engineer Hohmann) t h a t  t h e  sh ip  r e tu rn ing  t o  e a r t h  from a voyage 
i n  space must i n i t i a l l y  have t h e  form of a  Zeppelin,  a t  l e a s t  i n  
t h e  f r o n t  p a r t  and must e n t e r  i n t o  the  atmosphere wi th  t h e  b l u n t  
end foremost,  f o r  t h e  more i t s  form is  adapted t o  t h e  body of 
l e a s t  r e s i s t a n c e  t h e  l e s s  t h e  hea t ing  i n  the  a 2 r "  I th ink  t h a t  
we must, t h e r e f o r e ,  proceed from t h e  p r i n c i p l e  t h a t  t h e  l e s s  t h e  
s h i p  d e c e l e r a t e s  by means of i t s  o m  head r e s f s t a n c e ,  t he  coo le r  
i t  w i l l  remain. For t h e  same reason ,  however, even we l l -bu i l t  
a i r f o i l s  s e t  a t  a  s u i t a b l e  angle  of a t t a c k  w i l l  remain compara- 
t i v e l y  cool  s i n c e  they too  a r e  s t r u c t u r e s  of a  very low aerody- 
namic drag,  f o r  I be l i eve  t h a t  n o t  so much t h e  a i r  f r i c t i o n  on 
t h e  s i d e s  of t h e  sh ip  and on t h e  su r f aces  g ives  r i s e  t o  a  danger- 
ous r i s e  i n  temperature but  t h a t  mainly t h e  compressibn of a i r  
before  t h e  f r o n t a l  a r e a  is dangerous . . . . 

. . . . The 15,200 kg c a l  which a r e  present  i n  each kilogram 
of t h e  sh ip  r e tu rn ing  a t  11 km/sec do not  a larm me a t  a l l  i f ,  i n  
t h i s  way, one succeeds i n  con t r iv ing  t h a t  t h e  aerodynamic drag  of 
t h e  s h i p  becomes a  minimum and t h a t ,  i f  p o s s i b l e ,  t h i s  energy of 
braking is  used f o r  t h e  c r e a t i o n  of turbulence  o r ,  on t h e  whole, 
f o r  a i r  flow. For i f  I cons ider  t he  a i r  i n  i t s e l f  t o  be mainly 
quiescent  and i f  I now launch t h e  sh ip  i n t o  t h i s  qu iescent  a i r  
mass, a l l  t h e  energy which af te rwards  appears  i n  any movement of 
t h e  a i r  molecules is  taken from t h e  sh ip  and the  r i s e  i n  tempera- 
t u r e  . . . . 

. . . . O f  course  f o r  t h i s  another  parachute must be used 
b u t  I do no t  t h ink  t h a t  it  is poss ib l e  i n  t h e  form which you 



described. It w i l l  perhaps not  burn but t h e  ropes t o  which it  is 
a t tached w i l l  be a l l  the  more su re  t o  burn, f o r ,  a s  i s  known from 
experience, such cables have an enormous aerodynamic drag. But I 
a l s o  th ink t h a t  any parachute which i s  l a rge  i n  comparison t o  t h e  
sh ip  must t e a r .  I f  i t  is small it is of no use,  i f  i t  i s  l a r g e  it 
is reduced t o  shreds. On the  whole I do not  think t h a t  t ransverse  
surfaces  a r e  possible.  I am r a t h e r  of the  opinion t h a t  one can 
decelera te  with conical  surfaces ,  i . e .  cones the  t i p s  of which l i e  
i n  t h e  d i r e c t i o n  of t r ave l .  I n  my opinion one w i l l  be ab le  t o  
al low a rope t o  run out behind t h e  ship  i n  the  longi tudinal  ax i s ,  
with a concia l  t a s s e l  at tached t o  i t ,  i f  I may express myself so. 
This t a s s e l ,  l i k e  t h e  t a i l s  of chi ldren 's  k i t e s ,  w i l l  c rea te  a s  
much turbulence a s  possible.  I n  addi t ion  severa l  t a s s e l s  can be 
placed behind one another on t h e  rope; these t a s s e l s  a r e  designed 
i n  such a way t h a t  the  l a s t  one has the  highest  r e s i s t ance  and 
burns f i r s t  ( i f  i t  ac tua l ly  comes t o  t h a t )  and then t h e  next .  I f  
t h e  rope burns too the  ship  can pay out a new rope with new t a s s e l s .  
I cannot imagine t ransverse  c i r c u l a r  d isks  a s  a means of braking, 
f o r  i f  such a d i sk  were so  small i n  r e l a t i o n  t o  the  Zeppelin-shaped 
sh ip  t h a t  i t s  aerodynamic drag were j u s t  a s  high a s  t h a t  of the  
fuselage of t h e  ship  it would have t o  absorb a s  much braking heat  
a s  t h e  whole surface  of the  ship  and s ince  it is  much smaller it 
would burn immediately. Your parachute seems t o  me t o  be only pos- 
s i b l e  i f  i ts  surfaces  a r e  very sheer and a r e  not s l an t ing ,  i f  i t  
w e r e ,  so  t o  speak, the  s h e l l  of a truncated cone, the  t i p  of which 
is  s i t u a t e d  t o  the  rea r .  But t h e  many ropes a r e  an imposs ibi l i ty .  
It is  a f a l l a c y  t o  think t h a t  a l l  you need t o  do is  make t h e  para- 
chute j u s t  so big t h a t  i t s  surface  loading, t h a t  is the  mass of the  
s h i p l t h e  a rea  of t h e  parachute, i s  very small. This notion is cor- 
r e c t  when it is a case of a person ba i l ing  out  of an a i r -ship  where 
i t  i s  required t h a t  the  ve loc i ty  a t  which he f l o a t s  downwards does 
not  surpass a c e r t a i n  r a t e .  The smaller the  surface loading of t h e  
parachute, the  slower the  person drops t o  the  ground. But here we 
must proceed with entrance v e l o c i t i e s  higher than the  f l o a t i n g  
veloci ty .  I f  a parachute were t o  be designed with which the  ship 
w i l l  make the  l a s t  landing, i . e .  f l o a t  downwards i n  order t o  land 
on the  ground gent ly  t h a t  would be another matter and without doubt 
your parachute design could be used. On the  o ther  hand I contes t  
t h i s  f o r  the  en t ry  i n t o  the  uppermost atmospheric layers .  Even i f  
you say t h a t  the  parachute only has the  task  of pul l ing  the  t i p  of 
t h e  ship t o  t h e  r e a r ,  t h a t  is  a l l  very w e l l  but ,  i f  the  parachute 
is l a r g e  it w i l l  have a very high aerodynamic drag and therefore ,  
i n  the  main, w i l l  brake, a th ing which it should not do. I s h a l l  
ask  you f o r  a prompt reply  t o  these  views of mine, which I have 
expressed here,  f o r  i t  is  understandable t h a t  I should l i k e  t o  
have the  i l l u s t r a t i o n s  f o r  my book i n  the  correc t  space ship  form 
r i g h t  from the  beginning. 

And now one more thing:  

The quest ion of the  point  of appl ica t ion of the  force  i n  
rocket  t r ave l .  You say t h a t  i t  is  where the  chamber pressure 



encounters a s o l i d  bulkhead of the  ship  f o r  the  f i r s t  t i m e ,  which 
then passes t h e  pressure of the  reac t ion  on t o  the whole ship. 
That is indeed cor rec t  i f  the  chamber is  simply shut off t rans-  
v e r s a l l y  t o  t h e  sh ip ' s  longi tudinal  a x i s  a t  t h e  f ron t  by means of 
a p a r t i t i o n .  But!!! In  t h i s  system it would be impossible f o r  
you t o  t r a n s f e r  t h e  point  of appl ica t ion of t h e  react ion before 
t h e  center  of g rav i ty  of the  whole ship  but t h a t  must be how the 
exper t s  of the  rocket  f irm Sauer to ld  me because otherwise, i n  
s p i t e  of t h e  t a i l  f i n s ,  t h e  rocket  loops the  loop i n  the  a i r ,  not 
t o  mention t r a v e l  i n  space. (Indeed Ganswindt a l s o  has always 
emphasized t h a t  and even Engineer Hohmann has confirmed i t . )  
Already a ship  i n  w a t e r  without a rudder, with t h e  screw at the  
s t e r n  t r a v e l s  i n  a very unstable  manner and hardly t r a v e l s  s t r a i g h t  
ahead . . . . P r o j e c t i l e s  must be f i r e d  from a t w i s t  b a r r e l  . . . . 1 t 

H e  ampl i f ies  h i s  ideas  even more with many arguments. The diagram a t  the  
edge of the  letter shows which so lu t ion  he considers t o  be physical ly cor rec t  
and t echn ica l ly  feas ib le .  

Key: (1) Tanks (heavy) 
(2) Tanks ( l i g h t )  
(3) Chamber 
(4) DO = jet 

K = cabin 

P = point  of app l i ca t ion  of 
the  rocket  force  

S = center  of g rav i ty  

The tanks a r e  designed and emptied i n  
f l i g h t  i n  such a way t h a t  S is  
always s i t u a t e d  a s  f a r  behind P a s  
possible.  



Thus Oberth and Val ier  descr ibe  and j u s t i f y  t h e i r  thoughts t o  one another. 
The manuscript f o r  the  new e d i t i o n  of the  book "Advance i n t o  Outer Space" must 
be submitted t o  Oldenbourg. Questions which conern Oberth's model B must be 
c l a r i f i e d  i n  advance f o r  the  diagrams and descr ip t ion.  

11 . . . . Therefore the  ex te rna l  shape of the  space ship  is 
very much a f fec ted  by t h i s  idea. 

Now I think t h a t  I have asked a l l  t h e  necessary.quest ions and 
I am now asking you f o r  a prompt reply. Excuse me i f  my a t t i t u d e  
has  perhaps sounded somewhat self-assured a t  t i m e s .  I know t h a t  
you understand everything b e t t e r  than I do, but ,  I cannot, a f t e r  
a l l ,  withhold my hes i t a t ions .  

With bes t  wishes . . . . 11 

On August 31, Val ier  writes t o  Oberth: 

11 . . . . On the  b a s i s  of my propaganda f o r  the  space ship  
cause i n  t h e  press ,  a very important f irm now seems i n t e r e s t e d  
i n  beginning p r a c t i c a l  tests. On September 7 ,  I s h a l l  t r a v e l  t o  
Ber l in  f o r  a discussion with them (also f o r  o ther  reasons) . . . . 

. . . . Indeed one day the  moment must come when you 
w i l l  be brought back t o  Germany once and f o r  a l l  (completely 
covered f i n a n c i a l l y  of course) and you w i l l  perhaps be ab le  t o  
br ing the  f i r s t  experients  which were previously begun, t o  a 
successful  conclusion. 

I am pleased t h a t  you l i k e  the  design f o r  the  t i t l e -page  of 
your book. I merely request  t h a t  you re tu rn  the  drawing t o  me. 
One can, of course, e a s i l y  replace  a few s t a r s .  When w i l l  you be 
ready with your manuscript? . . . . 11 

For the  th ree  books, Oberth's,  Hohmann's and h i s  own, t h e  new e d i t i o n s  of 
which Oldenbourg wanted t o  publish a t  the  same time Valier  had designed the  
t i t le-pages.  Oldenbourg and Hohmann l iked them and now Oberth was a l s o  i n  agree- 
ment with them. 

On September 11, Val ier  wrote t o  Oberth and Hohmann. F i r s t l y  he t a l k s  about 
the  propaganda, devised by him f o r  t h e  th ree  books on space t r a v e l ,  which w e r e  t o  
be republished shor t ly .  A t  t h a t  t i m e  he had j u s t  received the  information " tha t  
the  f i lming of Gai l ' s  novel was t o  begin i n  mid-October, t h a t  means t h a t  I should 
stand by t o  go t o  Nice about t h i s  t i m e ,  where the  outdoor sho t s  a r e  t o  be filmed, 
the  remaining sho t s  are t o  be taken i n  the  s tudio  i n  Munich. I n  Ber l in  I heard 
a rumor t h a t  even L a f f e r t ' s  novel "Oriflammes from the  Sky" (Fanale von Himmel) 
is  being filmed by the  Ufa,* t o  be p rec i se  a concurrence, but  s ince  t h e  two nov- 
els a r e  considerably d i f f e r e n t  even t h e  f i lms w i l l  t u rn  out  t o  be very d i f f e r -  
e n t  and it makes no di f ference  before the  publ ic ,  the  main th ing is  t h a t  through- 
out  the  world people w i l l  t a l k  about the  rocket  ship  s ince  two f i lms a r e  perhaps 

*Universum-Film Ltd. 



b e t t e r  than one. Therefore from the  narrow-minded point  of view it i s  competi- 
t i o n  and of apparent detriment, from the  higher point  of view perhaps it w i l l  
be advantageous t o  our cause." 

Then he comes t o  t h e  main point :  

I1 3) Realizat ion of our plans.  I n  order t o  a t t a i n  t h i s ,  on 
September 7, i n  Berl in I had a discussion with a i r c r a f t  indus t r i a l -  
ists and other  people who a r e  in te res ted .  Unfortunately i n  view of 
poss ib le  censorship i t  is  not poss ib le  f o r  me t o  give the  names of 
t h e  people. The r e s u l t  of t h e  t a l k  which l a s t e d  over 2 hours was, 
e s s e n t i a l l y ,  t h a t  t h e  a i r c r a f t  i n d u s t r i a l i s t s  explained t h a t  they 
now had a p r i n c i p a l  i n t e r e s t  i n  the  a f f a i r ,  t h a t  they would promote 
i t  and remain i n  contact  with it but a s  long a s  the  rocket  has not  
y e t  been developed i n  a technical  way they themselves could not 
take  i t  i n  hand. They could merely make some ca lcu la t ions ,  i n  t h e i r  
engineering department, of t h e  s t r e s s e s  occurring, taking a s  a b a s i s  
t h e  s t i l l  hypothet ica l  performance of a rocket  motor, and t h i s  they 
d id  intend t o  do. But a s  good luck would have it  the re  were a l s o  
representa t ives  of another group of i n t e r e s t e d  people the re ,  of a 
group which takes t h e  view t h a t  i t  now has an i n t e r e s t  i n  taking 
up and developing t h e  rocket p r inc ip le  t o  the  point  of the  tech- 
n i c a l  design of t h e  engine. This group,+) which has a t  i ts  dis- 
posal  l a r g e  resources and l abora to r ies ,  therefore  wishes, i n  f a c t ,  
t o  take  up t h e  rocket  a f f a i r  completely, i .e. t o  inves t iga te  each 
p a r t i c u l a r  point  s c i e n t i f i c a l l y  from the  very base. Therefore 
they would take it upon themselves t o  bring t h e  rocket cause t o  
t h e  point  where even the  a i r c r a f t  i n d u s t r i a l i s t s  declare  t h a t  they 
w i l l  p a r t i c i p a t e .  Of course only representa t ives  of t h i s  group 
w e r e  there ,  who, therefore ,  had t o  repor t  back t o  t h e i r  super iors  
about my statements i n  t h i s  memorable preparatory discussion.  I n  
a few weeks I s h a l l  receive a more accurate reply.  

I f  everything turns  out  i n  accordance with the impression I 
had a t  the  end of t h e  conference, which was t h a t  th ings  w i l l  be 
successful ,  i n  a s  l i t t l e  a s  a few weeks' t i m e  experiments on the  
combustion i n  rockets  of a l l  possible f u e l s  w i l l  presumably be 
resumed on a l a r g e  sca le  from t h e  fundamentals i n  the  bes t  equipped 
l abora to r ies .  The leading chemists, phys ic i s t s  e t c . ,  s p e c i a l i s t s  
i n  the  individual  f i e l d s  w i l l  be summoned so  t h a t  they may i n i t i a l l y  
c a r r y  out  these  individual  inves t igat ions .  I f  i t  becomes apparent 
t h a t  the  r e s u l t s  obtained a r e ,  t o  a c e r t a i n  extent  s a t i s f a c t o r y  and 
t h a t  they agree with your ca lcu la t ions ,  Professor Oberth, one w i l l  
not  h e s i t a t e  t o  br ing you t o  Ber l in  i n  order t o  engage you f o r  a l l  
f u r t h e r  d e t a i l s  of the  a f f a i r . "  

+ ) ~ a l i e r  thought t h a t  they were engineers from Junkers-Motorenbau and from the  
branch which had b u i l t  the  l a r g e  Junkers engines i n  Russia. - It was for- 
bidden by the  D i c t a t o r i a l  Treaty of Versa i l l e s  t o  build these  i n  Germany. 
In  the  meantime we  have l e a r n t  o ther  things through Wal l i s fur th ' s  book 
"Russia's Path t o  the  Moon" (Russlands Weg zum Mond). (See Appendix 7.) 



A memorandum of t h e  conference on September 7 ,  1925, which an engineer  of 
t h e  J.F.A.G,+) wrote  i s  enclosed i n  t h e  l e t t e r .  It reads:  

11 . . . . The ques t ion  was whether a  rocke t  engine could be 
i n s t a l l e d  i n  one of t h e  a i r c r a f t  which a r e  now i n  use  and whether 
it could o f f e r  economic advantages,  The p r a c t i c a l  example on which 
t h i s  ques t ion  is i n v e s t i g a t e d  is  the  cu r r en t  Junkers '  l a r g e  a i r -  
c r a f t  of a  t o t a l  weight of 6 t ons ,  which has t o  f l y  t he  d i s t a n c e  
Berlin-Moscow, approximately 1,200 km, The empty weight of a  6 t on  
a i r c r a f t ,  inc luding  i ts  engines ,  is approximately 3.5 tons ,  of which 
t h e  engines weigh approximately 900 kg, t h e  f u e l  approximately 900 kg 
f o r  1200 km. It would be  your job t o  c a l c u l a t e  how much one must 
s t r eng then  the  a i r c r a f t  s o  t h a t  i t  can absorb the  tremendously 
increased  head r e s i s t a n c e s  . . . . - A t  t h e  p re sen t  time t h e  pay 
load  amounts t o  approximately 116 of t h e  t o t a l  weight.  I f  t h i s  were 
t o  become more advantageous on u t i l i z a t i o n  of rocke t  engines . . . . 
my f i rm,  however, would only cons ider  d e l i b e r a t i o n  of t h i s  ques t ion  
once p r a c t i c a l  t e s t s  have been c a r r i e d  out by you somewhere. I 
t h i n k  t h a t  I may presume t h a t  M r .  Va l i e r  w i l l  f i n d  a s s i s t a n c e  f o r  
t h i s  test from t h e  p a r t y  wi th  whom we a r e  on f r i e n d l y  terms." 

On September 15, Oberth r e p l i e d :  

I! Many thanks f o r  t h e  a c t i v e  he lp  which you g ive  t o  t h e  work 
we have i n  common. 

But he re  I cannot r e f r a i n  from making an  observat ion:  it 
is  only  made i n  t h e  i n t e r e s t  of space t r a v e l  which you, too ,  would 
l i k e  t o  s e e  a s  much a s  I would, Therefore I ask you not  t o  t ake  
t h i s  observa t ion  -miss. Be as c a r e f u l  a s  poss ib l e  a t  i n t e rv i ews ,  
n e g o t i a t i o n s  wi th  f a c t o r i e s ,  e t c .  One can des t roy  a g r e a t  d e a l  
w i th  a s i n g l e  remark. You a r e  reputed t o  be an a u t h o r i t y  i n  t h e  
f i e l d  of f u t u r e  a s t r o n a u t i c s .  I f ,  i n  t h e  h e a t  of t h e  moment, you 
s a y  something nonsens ica l ,  which can, a f t e r  a l l ,  happen t o  you i n  
t h e  rush ,  then  99 people out  of L O O  w i l l  t h i n k  t h a t  t h e  whole 
rocke t  a f f a i r  is  nonsense. Therefore i t  is  p re fe rab le  t o  confess  
openly: "I am an au thor  and an astronomer, no t  an engineer  and an  
inventor"  o r  something t o  t h a t  e f f e c t ,  Of course ,  I know a s  we l l  
a s  you do t h a t  wi th  your i n t e l l i g e n c e  you w i l l  be j u s t  a s  we l l  
f a m i l i a r i z e d  with t h e  ma t t e r ,  i f  not  b e t t e r ,  i n  a  few years  than 
I s h a l l  be. For t h e  time being,  however, I have s t i l l  a  c e r t a i n  
advantage on you and by and l a r g e ,  i n  t he  i n t e r e s t  of t h e  cause,  
i t  w i l l  be recommendable no t  t o  say too  much but  t o  r e f e r  t h e  
i n t e r e s t e d  p a r t i e s  t o  me a s  f a r  a s  poss ib l e .  I would a l s o  l i k e  
t o  broach another  ques t ion  he re :  You have an e x c e l l e n t  imagina- 
t i o n  and i t  i s  j u s t  a s  good a  th ing  f o r  an au thor  a s  f o r  an inven- 
t o r .  But t h e r e  i s  a l s o  a  c e r t a i n  danger i n  i t .  I th ink  t h a t  I 
have f r equen t ly  pointed out  t h a t  you o f t e n  th ink  of t h ings  a l l  on 
your own, but  then you make i t  appear a s  i f  i t  were I who s a i d  i t .  

+) J.F.A. G. = Junkers  Flugzeugwek AG, ( t h e  Ber l in  Of £ i c e ) .  



In  t h i s  repect  I ask you be be very ca re fu l ,  otherwise it could 
g ive  the  impression t h a t  I contradic t  myself. Of course, no offense 
is  meant with these  remarks. But s ince  you become more famous every 
day I thought t h a t  I ought t o  recommend t o  you a c e r t a i n  prudence 
and r e s t r a i n t  i n  your asse r t ions .  Excuse t h e  bad s t y l e ,  I am wri t ing  
c a r e l e s s l y ,  moreover it w i l l  immediately improve. 

I was very pleased wi th  your letter of September 11.  I think 
t h a t  the  cause is, i n  a c t u a l  f a c t ,  a t  such a point  t h a t  we must give 
an account about some experiments i f  w e  do not  want t o  be notorious 
as inventors on paper and make a r id iculous  impression, as our 
b r i l l i a n t  Ganswindt d id  i n  h i s  time. Have you heard anything else 
from him? I n  s p i t e  of repeated requests  he has not  r ep l i ed  t o  my 
letter which I wrote t o  him a t  t h a t  t i m e ,  so  t h a t  t o  t h i s  day, I 
s t i l l  do not  know how he a c t u a l l y  conceived h i s  rocket .  Moreover 
sometimes no rep ly  is a l s o  a reply.  

I f ,  contrary t o  your expectat ions,  your discussions were t o  
come t o  nothing I would be very glad i f  a few hundred marks can be 
r u s t l e d  up a t  l e a s t  by means of co l l ec t ions ,  e t c .  With t h i s  money 

'-11 could bui ld  a small device here  which could provide us a t  l e a s t  
'A with the  f i r s t  r e s u l t s  on combustion i n  rockets  and serve as proof 

f o r  the  f a c t  t h a t  my p r i n c i p l e  is  feas ib le .  

A t  your reques t ,  I s h a l l  no t  en te r  i n t o  negot ia t ions  with any 
o the r  company - l e t  us say j u s t  u n t i l  March, 1926. But from t h a t  
t i m e  onwards your company should pay me i f  i t  does not  want me t o  
go over t o  the  r i v a l  company . . . . 

Enclosed I send you t h e  memorandum and my reply t o  i t .  I 
would l i k e  t o  draw your a t t e n t i o n  t o  t h e  observation concerning 
t h e  economy of f u e l  by means of an added water content.  This is 
t h e  very th ing which resu l t ed  from my inves t iga t ions  on t h e  synergy 
problem. On the  occasion of my l e t t e r  t o  Wolf you s t i l l  thought 
(more o r  l e s s )  t h a t  the  whole synergy problem was a f r ivo lous  ques- 
t ion .  One should simply make t h e  rockets  a s  l i g h t  a s  possible.  A t  
present ,  it can be a matter  of extreme importance i n  rocket  planes. 
One cannot declare  any s c i e n t i f i c  inves t iga t ion  a s  use less  i n  
advance. 

I th ink the  launching device which you have proposed is  not 
necessary. The rocket  f ly ing  machine w i l l  t ake  off  one way o r  
another. The d i f f i c u l t y  l ies i n  giving it t h e  necessary ve loc i ty  
and i n  taking it t o  the  high a l t i t u d e  which i s  required;  f o r  t h i s  
no launching device helps. I f  we a r e  t o  abandon t h e  booster  we 
must be ab le  t o  influence the  a c t i v i t y  of the  j e t  over a very wide 
range by regula t ing pins.  The reac t ion  t o  begin with must then 
amount t o  3 t o  4 t i m e s  t he  weight, during f r e e  f l i g h t  it  then only 
needs t o  t o t a l  1 / 7  of t h e  i n i t i a l  weight. That can be achieved. 
But f o r  such a reac t ion  w e  do not  need a launching device . , . . 1 I 



What was the consequence of this discussion in the Berlin office of the 
Junkers Works? I 

We find nothing more about it in the collection of letters. 

Concerning the discussion which took place in September, Valier wrote: 
I1 Of course only representatives of these groups were there, who therefore had 
to report back to their superiors about my statements in this memorable pre- 
paratory discussion." - One can imagine how the project of the inventor, who 
was unknown to the works, was pulled to pieces in conversations in the works. 
Each person mentioned his objections to it and what seemed dubious. Finally 
there was nothing which could have induced the executive gentlemen to put 
money for research into such a risky plan, since Professor Junkers himself had 
more progressive inventive ideas than money available for the development of 
new designs. 

Therefore the plan to build an aircraft with rocket propulsion was tem- 
porarily brushed aside. - But somehow, in secret, the seed had taken root. 
- In July, 1929, the first tests took place on the Elbe at Dessau; they con- 
sisted in using the additional force of the rocket as a booster for heavily 
laden aircraft. The Junkers W33 took off from the water well with the help of 
booster rockets in spite of its excessive load. The result was satisfactory and 
the rocket booster was used often and in many places. - 

On October 15, Oberth sent to Valier a 12 page treatise on the rocket-plane, 
as he imagined it. Unfortunately this cannot be found amongst the old letters. 
We can only conclude from Valier's reply how the one and the other conceived it. 

11 . . . . 1) Therefore your solution no. 1 with the auxiliary 
rockets is out of the question because as early as September, the 
gentlemen in Berlin stated clearly that the dropping of any solid 
parts, even if.they were provided with a parachute, could never be 
considered for a means of communication like the rocket plane. By 
way of an exception that could be permitted for a single first flight 
to the moon but not for a means of communication . . . . 11 
Valier mentions two further reaspns which oppose Oberth's solution with 

auxiliary rockets. Then: 

11 . . . . 4) Therefore only your second solution which has 
always been present in my mind, can be considered, a solution which 
does not suggest auxiliary rockets but rockets in the wings. But 
here in your text you again show an unfounded fear of thick wings. 
Already, at the present time, the Junkers G 23 has wings which are 
approximately 90 cm thick at the fuselage and they taper off to a 
thickness of 60 cm where the side engines are built in and they 
are extraordinarily strong cantiyever wings. Therefore for this 
reason we do not need to be afraid . . . . I I 
Then he deals with the question of how the fuel should be stored. 



Then he desc r ibes  how he imagines the  rocket-plane. Because he s tuck  t o  
t h e  i d e a  t h a t  a  rocket-plane was t o  be developed from t h e  t r ip le -engined  Junkers  
a i r c r a f t ,  and because he s tuck  t o  t h e  slogan:: "Change over s lowly from t h e  
f a m i l i a r  t o  t h e  unknown," t h e  passage i n  t he  l e t t e r  where we f i n d  these  words 
w r i t t e n  f o r  t h e  f i r s t  t ime,  w i l l  be  quoted he re  word f o r  word: 

"Therefore I rmagine the  whole sh ip  very  simply l i k e  a  t r i p l e -  
engined Junkers  G 23, only t h a t  t he  s i n g s  do no t  have as l a r g e  a  
span. Moreover I imagine t h a t  t h e  sh ip  has a  p r o p e l l e r  engine i n  
t h e  c e n t e r  l i k e  t h e  present-day c e n t r a l  main engine i n  t h e  fuse l age  
a x i s  i n  t h e  Junkers  G 23; t h i s  engine i s  s o  s t rong  t h a t  t h e  f i n a l  
m a s s  of t h e  a i r c r a f t  could ,  i n  an  emergency, f l y  h o r i z o n t a l l y  wi th  
it  and could a l s o  manage t o  t ake  off from l e v e l  ground, whereas two 
o r  t h r e e  ad j acen t  rocke t s ,  depending ,on t h e  c o n s t r u c t i o n a l  requi re -  
ments, a r e  i n s t a l l e d  i n  each of the  wings ou t s ide ,  where a t  t h e  
p re sen t  t i m e  i n  Junkers  a i r c r a f t  an engine i s  i n s t a l l e d ;  t h e s e  
rocke t s  w i l l  be  q u i t e  a  long way away from t h e  fuse l age  s o  t h a t  
t h e  t ra i l  of f i r e  can, on no account ,  scorch t h e  t a i l  of t h e  fuse-  
lage .  I would n o t  b u i l d  any main rocket  i n t o  t h e  fuse l age  i t s e l f ,  
on ly  because t h i s  i s  noq very p r a c t i c a b l e  i n  f r o n t  of t h e  c e n t e r  of 
g r a v i t y  and because the  danger of scorching is  too g r e a t .  I n  addi- 
t i o n  t h e  fuse l age  must have t h e  c o n t r o l  su r f aces  a t  t h e  t a i l  end 
s i n c e  we have t o  reckon wi th  g l i d e  and landing  a s  f o r  an a i r c r a f t .  

A s  you have no t i ced  my whole ob jec t  i s  t o  pas s  over from t h e  
f a m i l i a r  t o  t h e  unknown as slowly a s  p o s s i b l e ,  

But t h e s e  e x t e r n a l  concept ions of t h e  machine do no t  change 
anything i n  t h e  c a l c u l a t i o n s  i n  your expos&, Therefore,  wi th  your 
permission,  1 s h a l l  change your expos6 a s  fo l lows  before  I send i t  
t o  t h e  gentlemen . . . . 

I hope t h a t  w i th  my modi f ica t ion  of t h e  rendering I have made 
t h e  f i g u r e s ,  which were excess ive  f o r  t h e  take-off weight,  d i sappear  
so  t h a t  t h e  need t o  j e t t i s o n  s o l i d  p a r t s  d i sappears  and t h a t  t h e  
whole th ing  is  made more p a l a t a b l e  t o  gentlemen by t h e  g r e a t e r  s i m i -  
l a r i t y  wi th  t h e  a i r c r a f t  types which a r e  a l r eady  w,ell known. 

The take-off i s  s t i l l  not  c l e a r  t o  me personal ly .  How do you 
in t end  t o  t ake  o f f  from t h e  ground a t  an angle  of 80°?? Even f o r  
t h e  l a r g e  8 cm c a l i b e r  s h i p  rescue  rocke t s  a  s p e c i a l  gallows device  
i s  r equ i r ed ,  a s  t h e  f i rm  Sauer i n  Augsburg explained t o  me. There 
must a l s o  be enough space between the j e e  o r i f i c e  and t h e  e a r t h ' s  
s u r f a c e  according t o  t h e  t a i l  of f i r e  t o  be expected. According 
t o  a l l  my i n q u i r i e s  i t  i s  impossible  f o r  you t o  be a b l e  t d  take  
o f f  on t h e  spo t  from t h e  ground a t  an angle  of 80' without  a  
s p e c i a l  device.  I n  a d d i t i o n  I do not  understand how you have con- 
ceived t h e  p o s i t i o n  of t h e  engine a t  t h e  moment before  take-off 
from t h e  ground, Is it  t o  resemble an a i r c r a f t  which has  i t s  t a i l  
on t h e  ground and t h e  nose d i r e c t e d  a t  an angle  of 80' upwards? 
No, t h a t  w i l l  no t  do a t  a l l ,  ,Even f o r  t he  smal le r  rocke t s  one 



must mount t h e  1 112 - 2 m long rod on a ba t t en  between n a i l s  i n  
such a way t h a t  t h e  f i r i n g  rocket  can only p u l l  it out  upwards i n  
i t s  long i tud ina l  a x i s  and t h a t  is, therefore ,  has a d i r e c t i o n  on 
take-off, a t  l e a s t  f o r  a s p l i t  second, u n t i l  the  r e a r  end of the  
rod has passed t h e  l a s t  p a i r  of n a i l s .  

I n  my opinion the re  a r e  therefore  only two p o s s i b i l i t i e s  f o r  
t h e  take-off of t h e  rocket-plane. E i the r  t angen t i a l ly  from the  
ground l i k e  a present-day a i rp lane  and then t o  climb s teeply  a t  
an angle of 80' o r  take-off from a spec ia l  launching tower o r  a 

I 1  runway . . . . 
Then he  expla ins  why a parabol ic  runway is, i n  h i s  opinion, technical ly  

f e a s i b l e  and why the  s t a r t i n g  acce le ra t ion  is not  an excessive burden f o r  t h e  
occupants of t h e  a i r c r a f t .  (Good paying passengers should be conveyed!) 

I 1  . . . . I imagine t h a t  the  p i l o t  then moves t h e  t h r o t t l e  
l e v e r  forward a f t e r  leaving $he runway and c e r t a i n l y  goes up t o  
t h e  acce le ra t ion  of 25 mlsec i n  a few seconds, whereupon f l i g h t  
takes  p lace  exact ly  a s  Professor Oberth ca lcula ted .  

With t h e  f a c t  t h a t  I have proposed a propel ler  engine which 
is capable of maintaining the  f i n a l  mass of t h e  ship  suspended 
hor izon ta l ly  above the  ground i n  the  dense atmosphere, i n  an emer- 
gency, I prove t h a t  from the  opera t ive  point  of view it is a bad 
th ing i f  one is merely ins t ruc ted  i n  g l id ing and must land where 
chance decides. Without doubt, one can then say t h a t  the  p i l o t  can 
give  a few more j e rks  of the  t h r o t t l e  even when the  rocket i s  gl id-  
ing. But I th ink t h a t  t h i s  would be d i f f i c u l t  and i r r a t i o n a l  s ince  
s h o r t l y  before landing the  machine w i l l  then only be f ly ing  a t  the  
speed of our a i r c r a f t  which i s  very bad f o r  the  rocket engines. 
But i f  I have with m e  a p rope l l e r  engine which only weighs approxi- 
mately 300 kg, therefore  not  too much i n  comparison t o  the  thousands 
of kilograms of f u e l ,  I thus  have, i n  my opinion, t h e  enormous 
advantage of operat ing r e l i a b i l i t y ,  f o r  the  rockets  may f a i l  where 
they choose, I can s t i l l  g l i d e  down and land where I d e s i r e ,  i . e .  
choose the  spot  . . . . I t  

I n  Oberth's reply  of January 10, 1926, amongst o ther  th ings  i t  says: 

f a i l u r e ,  
a r e  a t  1 

l i k e  your idea  of a propel ler  engine. Concerning rocket 
however, I am f a r  more op t imis t i c  than you a r e .  There 

.east  3 rockets  on each s i d e  which a r e  independent of one 
another. I f  only one on each s i d e  functioned t h a t  would be suf- 
f i c i e n t  t o  keep t h e  a i r c r a f t  i n  a v e r t i c a l  pos i t ion ,  i . e .  f o r  
mere f ly ing  they would e a s i l y  be s u f f i c i e n t .  

I th ink t h a t  the  counter pressure of 30 m/sec2 must come 
d i r e c t l y .  I f  you a r e  overturned i n  s l ippery  i c e  o r  drop from some- 
where the  counter pressure comes d i r e c t l y  and the  blow does not h i t  
you. Moreover, i n  any case i t  l a s t s  2-3 seconds, u n t i l  the  j e t s  
funct ion a t  f u l l  power. 



Your idea  of a runway does not  s e e m  disagreeable t o  me . . . . I I 
Oberth o u t l i n e s  and discusses t h e  various launching p o s s i b i l i t i e s .  After  

the  technical  quest ions broached i n  Valier's letter have been discussed i n  t h i s  
way, Oberth wri tes :  

"Finally I should once again l i k e  t o  emphasize t h a t ,  i n  my 
opinion, a l l  tests with rocket-planes a r e  premature a s  long a s  we  
have not  gained the  necessary experience with simple rocket models. 
- Also I should l i k e  t o  ask you, dear M r .  Val ier ,  t o  pose alone a s  
t h e  inventor of t h e  whole thing (of the  rocket-plane). I n  the  f i r s t  
place,  i t  is ,  a f t e r  a l l ,  your only reward, i f  the  whole th ing materi- 
a l i z e s ,  moreover I have done nothing more than answer your questions. 
Secondly, it  does not  prejudice you a t  a l l  a s  an author t o  have bold 
ideas.  On t h e  o the r  hand I can only af ford  myself ideas  which a r e  
not  too new . . . . I t  

Val ier  complied with t h i s  wish expressed by Oberth. - In  h i s  next letter 
t o  Mediasch the re  were copies of letters which he sent  t o  various places i n  the  
hope of obtaining money f o r  preliminary t e s t s ,  f o r  t h e  "f r iendly  party' '  men- 
tioned i n  the  memorandum of September 7 ,  1925, i n  t h e  Junkers' o f f i c e  had not 
sent  any word. Val ier  had waited f o r  long enough i n  vain.  H e  now sought a f t e r  
o ther  p o s s i b i l i t i e s ,  i .e. a f t e r  f i n a n c i a l  backers and on January 23, 1926, he 
wrote: 

11 . . . . t h a t  the  problem of the  rocket-plane and the  rocket 
space ship  had a l ready been t h e o r e t i c a l l y  advanced by the  work of 
German scholars  and engineers so  f a r  t h a t  i t  is, a s  it were s t i l l  
merely a quest ion of t h e  p r a c t i c a l  execution of the  p ro jec t s  . . . 11 

Whereas up till then he had always spoken and wr i t t en  of Oberth's g r e a t  
idea  he now avoided giving h i s  name. However, the  f a c t  t h a t  he considers t h i s  
behavior s o l e l y  a s  changed t a c t i c s  i n  accordance with Oberth's wishes and t h a t  
inwardly he is  prec i se ly  a s  l o y a l  t o  Oberth a s  h i t h e r t o ,  i s  shown by t h e  f a c t  
t h a t  he sen t  t o  him these  copies and even wr i t e s  about h i s  f u r t h e r  p lans  and 
now, f o r  the  f i r s t  time, the  l e t t e r  ends with: 

"Your ever f a i t h f u l  
Max Valier  . I' 

On February 1, 1926, Val ier  wrote t o  Oberth f u l l  of confidence. H e  hoped 
t h a t  f i n a l l y  the  means f o r  the  i n i t i a l  t e s t s  would be placed a t  h i s  d isposal :  

11 I n  the  meantime I have received such news from Berl in t h a t  
I hope t h a t  one w i l l  grant  m e  t h e  funds, a t  l e a s t  f o r  the  f i r s t  
s t age  of my pro jec t .  I n  order t o  make it a s  easy a s  poss ib le  f o r  
t h e  f i n a n c i a l  backers I have a l ready declared myself ready t o  do 
everything, a s  it w e r e ,  a l l  on my own so  t h a t  they only need t o  
grant  me (1 person) my l ive l ihood f o r  a few months and the  funds 
f o r  t h e  preliminary tests. I f  nothing emerges a t  the  end of tke  
l imi ted  period agreed upon, the  f i n a n c i a l  backers a r e  f r e e  t o  cry 
off  ( i n  which case t h e  money r isked is of course l o s t ) ,  i f  I 



succeed in achieving so much that the continuation of the tests on 
a larger scale seems to be promising, the gentlemen have to enter 
into another contract with me for the second stage which I shall 
also make practically all one thing (of course with the possible 
assistance of a mechanician and a pyrotechnist or a pyrochemist). 
My plan, which provides for 5 stages, for the engine which you 
have already discussed with me in your expose' is arranged in such 
a way that at the end of the second stage one already knows whether 
it is worthwhile continuing the experiments which, from then on 
become more and more expensive. From stage 3 onwards I hope that 
the company, which, by then, will be well-established, wlll succeed 
in engaging even you, dear Professor, positively and surely. There- 
fore, in the meantime, after the second stage or even as early as 
after the first I take upon myself the risk of being thrown out 
again in the event of a failure. 

I should like to begin my experiments by testing simple powder 
rockets scientifically and I should like to obtain three curves 
during their deflagration (the abscissa always the time). The 
first ordinate is the reaction in kg., the second ordinate the 
pressure in the combustion unit, the third ordinate the exhaust- 
gas velocity. To obtain the first ordinate, it suffices to 
deflagrate a rocket with a tail upwards on a device which, on 
principle, resembles one of the usual spring kitchen scales where 
the needle writes on a moving piece of paper. Therefore as a 
result we obtain a pressure-time graph. One can obtain the second 
ordinate if one bores the combustion chamber of the rocket laterally 
and if one connects a communication tube to a pressure gage with a 
recording needle. In this way we obtain a combustion chamber 
pressure-time graph. My common sense tells me that this, too, is 
very important, but I still do not have a clear view of what one 
can deduce from it theoretically about the capacity of the rocket. 
On the other hand for the third ordinate I still do not know any 
means of how one should measure the exhaust-gas velocity, whether 
in the throat of the rocket or directly at the outlet. Now it is 
certain that the static tests on the measuring apparatus yield 
values other than those which correspond to the rocket which 
actually flies. But on comparison of different rockets on the 
measuring apparatus under otherwise similar circumstances it will 
be ascertainable which rocket has more power and it is to be 
expected that this rocket will then climb higher in the actual 
ascent and will develop greater velocities. 

Therefore I would measure the same rocket at a standstill 
and in the ascent, trigonometrically with two theodolites with 
automatic circle reading per whole second which is set going by 
the rocket, as it rises, by releasing the contact. The observers 
at the theodolite have only to keep the rocket continually in the 
reticle, which cannot be so difficult from a long enough distance. 
Thus we would be able to determine the climb per second or even 
per half-second. From this, the velocity curve of the climbing 
rocket, until it burns down, can be obtained . . . . 



. . . . To begin with I imagine the tests themselves to be 
carried out with quite small calibers of rockets with all the 
possible types of gunpowder, combustion unit, jet forms and capaci- 
ties, and in the ascent with various forms of rocket head. Only 
after one has obtained a sufficiently clear understanding of all 
the points which are common to the powder rocket and the liquid- 
fuel rocket, would I then pass over to the construction of liquid- 
fuel rockets. From then on your co-operation, even in practice, 
would be very desirable . . . . I1 
Oberth replied by letter to Valier's question's but also sent him a tele- 

gram immediately: 

11 First stage of your project outdated. Oberth." 

Month after month there were new disappointments. The tests described above 
did not take place, for the hoped-for financial backers failed to appear. - 

Even the film "Advance into Outer Space" was not made. - 

An article from that period "The Space Ship" (Das Weltraumschiff) by Max 
Valier, which appeared in the supplement "Die Einkehr" of the ~Znchner Neuste 
Nachrichten of February 10, 1926, has been preserved for us. - The first part 
of this article is a short history of the development of the idea of space 
travel. Newton, Ganswindt, Ziolkowski, Goddard, Oberth and Hohmann are men- 
tioned, the latter for his ideas on navigation. (In order not to interrupt the 
text of the chronicle for too long, this short historical study which is worth 
reading is published in the appendix; here we publish the last part only.) 

- In his book "Rocket Travel" CRaketenfahrtj, as in other books well-known 
to us, which he has wrltten, Valier never says of himself "I" but "the author." 
Therefore everything is clear. On the other hand in newspaper articles the 
clarity suffers because Valier writes them like he wrote in those days the intro- 
duction to the "Mentor," he avoids both approaches, says neither I nor the author 
but sentences are ingeniously turned in the right place, as for example: 

11 Since then a certain change has taken place. The i'dea of 
building space ships to reach the moon could, of course, only find 
the money necessary for the completion of the experiments with 
difficulty in Germany under the present-day conditions because no 
one could mention a sum in advance even only an approximate amount 
and no one could state a date for the completion of the first machine. 
Therefore a course had to be attempted which gave promise of partial 
success of economic importance after a few steps only. The surplus 
could be used for the further development of the invention. This 
course was laid down with the intention of developing the later 
space ship from the present-day airplane. As the first transi- 
tional type a machine was thought of which was to climb like a 
rocket, to cover the main distance at a high altitude at a high 
velocity and finally to glide to a landing. Such machines would be 
able to cover distances such as Berlin to Munich in 12-14 minutes 
with a relatively low engine performance and, on further improvement, 



they would be able to cover distances such as Berlin to New York 
in somewhat less than an hour. It is evident that such rocket 
airplanes would have an enormous economic importance, therefore it 
is also to be hoped that, even in Germany, industrial circles will 
be interested in this kind of rocket development. . . . . I1 
The ~Gnchner Neueste Nachrichten published the article but otherwise nobody 

made a move. 

Once again new hopes arise. He wrote to Oberth: 

">larch 1, 1926 . . . . On April 9, I shall speak about our 
cause in the clubhouse of an aero society before genuine experts. 
I shall say to the people honestly that I am merely the champion 
of the cause and holder of the ideas, but not a scientific expert 
in the individual special branches. I will initially impress the 
people with my conviction only. On April 24, I shall then lecture 
in the salon of the Baroness von Oheimb before a quite different 
audience. I hope to fill the interval with lectures in Jena, 
Weimar etc. so that the costs are covered. . . . . 11 
Valier remained undaunted even if one hope after the other "was frustrated 

in the abyss of the epoch." 

On June 22, 1926, he informs Oberth: 

"Enclosed are my letters of June 13 and 22 to the Society for 
High Altitude Exploration, with which I came into contact on June 
lst, as you see with a certain success. - Otherwise I merely have 
to inform you that the Oldenbourg publishing ouse has cried off 
from publishing the third edition of my book'? so that, at present, 
I am in search of a new publisher. As a reason Oldenbourg affirmed 
that the specialized circles still ignore the affair of the rocket 
ship up to the present day and that they do not take it seriously. 
- As you can see, that has just changed. I hope to obtain the work 
of Professor R. von Eberhard and I shall then send it to you too. 
- Moreover I am hale and hearty, only from the financial point of 
yiew are the prospects not rosy for me, in any case they are worse 
than last year since the book-trade is quite stagnant. . . . . 1 1  

Oberth replied: 

I1 . . . . If Oldenbourg has cancelled your last edition he 
will presumably do the same thing with me. Never mind. At least 
I can then make a settlement with the "shop-talk in duodecimo 
format" as Hoefft calls it. I shall set to work immediately to 
write a chapter referring to this for the next edition. 

 his refusal was later cancelled again, Oldenbourg published the third and 
fourth edition and 2 editions of "Rocket Travel" (Raketenfahrt). 



I thank you f o r  having mentioned my name t o  the  Society f o r  
High Al t i tude  Exploration. I s h a l l  make an e f f o r t  t o  s h t i s f y  
t h e  gentlemen. . . . . 

. . . . The Society f o r  High Al t i tude  Exploration has not 
i n v i t e d  me t o  jo in  them. I n  any case,  I have no d e s i r e  t o  be 
t h e  f i r s t  person t o  write. I f  you w r i t e  t o  t h e  Society f o r  High 
Al t i tude  Exploration please mention t h a t ,  i n  t h e  meantime, many 
s impl i f i ca t ions  and improvements of my t e s t s  have occurred t o  
m e  and t h a t  with approximately 9000 M I am capable of carrying 
out  a l l  the  preliminary tests which a r e  necessary f o r  the con- 
s t r u c t i o n  of a rocket-plane and of simple recording rockets .  . . . I I 

After  t h e  plan of working together with the  Junkers works had come t o  
nothing and then t h e  hope which he had placed on h i s  l e c t u r e s  i n  the  aero 
soc ie ty  club-house and i n  the  solon of Frau von Oheimb was not borne out ,  
Valier t r i e d  another approach. On October 11, 1926, he informed Oberth of the  
new projec t :  

I 1  . . . . What I have done i n  the meantime and what I have 
i n  mind f o r  t h e  near fu tu re  you can see  from t h e  c i r c u l a r  enclosed, 
from which you can conclude a s  the  most important thing t h a t  I have 
obtained t h e  well-known av ia to r  Udet f o r  my pro jec t s  of developing 
t h e  rocket  ship ,  i n  p a r t i c u l a r  from the  a i rp lane .  I have, a s  i t  
were, mcre and more come t o  t h e  conclusion t h a t  w e  can a t t r a c t  t h e  
genera l  a t t e n t i o n  of the  public a t  l a rge  so le ly  by means of a 
somehow ear ly ,  sensat ional  attempt a t  ascent  even i f  i t  is, i n t r i n -  
s i c a l l y ,  a very b ig  b lu f f ;  it is t h i s  alone which can lead t o  the  
f inancing of the  tests which a r e  r e a l l y  s c i e n t i f i c a l l y  important 
and which w i l l  t ake  place l a t e r .  Moreover, you do not  need t o  be 
a f r a i d ,  I s h a l l  take  the  r i s k  on myself and your name w i l l  not  be 
involved with it,  i f  I may put i t  i n  t h a t  way. . . . . 

. . . . I n  any case, I have the  fee l ing  tha t  soon something 
must happen i f  t h e  cause is not t o  d i e  a n a t u r a l  death. Enough 
wr i t ing  has been done, the  people now want t o  see ac t ions  and not 
words and i f  one person does not  take t h e  r i s k  t h a t  does no t  happen, 
therefore  one must j u s t  take the  r i s k  and I am qui te  prepared t o  do 
t h a t  and a l s o  Udet is  the  r i g h t  person. It is evident t h a t  I am, 
now a s  ever,  of the  opinion t h a t  a s  soon a s  I have got  on somehow 
o r  o the r  I s h a l l  immediately c a l l  on you, dear Professor,  and I 
shall make t h e  f r u i t s  of my advance with t h e  public ava i l ab le  t o  
you. Therefore I hope t h a t  you do not regard me as  a r i v a l ,  now 
o r  ever, and t h a t  you w i l l  lend me  your valuable advice and 
t h e o r e t i c a l  a s s i s t ance  a s  usual.  

As  always a f t e r  a journey I have heaps of work and my funds 
are running very low." 



In  t h e  c i r c u l a r  i t  reads: 

s 1 . . . . I have recent ly  succeeded i n  i n t e r e s t i n g  the  w e l l -  
known av ia to r ,  Flying Off icer  Udet i n  the  p r a c t i c a l  execution of 
my pro jec t s ,  provided t h a t  t h e  f i n a n c i a l  and technical  p o s s i b i l i t i e s  
can be  provided. To begin w i t h ,  a model resembling an a i rp lane  with 
a wingspread of 2-3 meters was designed on which my rocket  engines 
a r e  t o  be put t o  t h e  test. I f  these  preliminary tests a r e  a s  suc- 
cess fu l  a s  I expect them t o  be, I intend t o  prove t h a t  it is poss ib le  
f o r  a human being =ascend with a rocket sh ip ,  by means of a 
personal ascent ,  at  t h e  s a c r i f i c e  of my own l i f e ,  a s  e a r l y  a s  t h e  
coming summer. Later  t h e  a l t i t u d e  world record w i l l  be broken and 
t h e  l i m i t  of t h e  atmosphere w i l l  be reached u n t i l  one succeeds i n  
remaining i n  outer  space f o r  a few hours, a th ing which, without 
doubt, would s c i e n t i f i c a l l y  be of the  g r e a t e s t  conceivable importance. 

I n  order t o  f inance these  undertakings, a t  l e a s t  a t  t h e  begin- 
ning . . . . a tender f o r  books . . . . t o  t h e  c r e d i t  of t h e  funds 
f o r  t h e  experiments . . . . 11 -- 
Oberth rep l i ed  on October 26:  

"I do not  know whether it is advisable t o  c h a t t e r  s o  much. 
M r .  Ronsdorf wrote t o  m e  t h a t  he had hal f  and hal f  won t h e  Emergency 
Society f o r  German Sciences over t o  my ideas.  A p a r t  of our experi- 
ments has a l ready been ca r r i ed  out  by Kuehn. For the  present  w e  
need nothing but  approximately 2000 Marks f o r  t h e  combustion experi- 
ments which a r e  s t i l l  outstanding and f o r  the  f i r s t  recording 
rockets .  I th ink t h a t  i f  such a rocket w e r e  sho t ,  l e t ' s  say from 
siebenb<rgen t o  Berl in,  t h a t  would j u s t  have a sensat ional  enough 
e f f e c t  t o  arouse public opinion f o r  2-3 months i f ,  i n  the  mean- 
t i m e  the  publ ic  w e r e  t o  have l o s t  i n t e r e s t .  I n  my opinion, i t  is 
no t  necessary f o r  anyone t o  r i s k  h i s  neck before completely s a f e  
tests have been made i n  t h e  model stage. Y e s ,  I th ink t h a t  i t  can 
only harm our reputa t ion i f  th ings  go wrong. - However t h e r e  is 
another th ing which supervenes. M r .  Val ier  has,  a t  t h e  present  
day, such a renown t h a t  it  is  a t  l e a s t  j u s t  a s  harmful t o  t h e  reputa- 
t i o n  of a s t ronau t i cs ,  i f  you make a f o o l  of yourse l f ,  a s  i f  I, myself, 
w e r e  t o  make a f o o l  of myself. You yourself can see: you a r e  always 
asked f o r  advice and s o l i c i t e d  f o r  your expert  judgement, you speak 
before the  Soc ie t i e s  of Engineers, you become a member of the  Society 
f o r  High Al t i tude  Exploration, e t c . ,  whereas I am q u i t e  disregarded. 

Of course I am ready and wi l l ing  t o  give you my t h e o r e t i c a l  
support ,  t h a t  means, as long a s  I am s t i l l  capable of doing i t ,  
f o r  I am a t  t h e  present  moment too poor and too f a r  away from 
European c u l t u r e  t o  s t i l l  go along with science and very soon I 
s h a l l  be of no use. May I ask you t o  cede t o  me  on loan Crantz 's  
book. Unfortunately my means a r e  no longer s u f f i c i e n t  t o  buy 
myself books. - Perhaps it would a l s o  be a good thing i f  you 
could send me a copy of your l e c t u r e  f o r  inspect ion,  I would then 
w r i t e  t o  you i f  something can be improved i n  it. 



I do not know at the present time when my book will be ready. 
I have an awful lot to do and terribly little time for the rocket 
cause. 

Might I know what kind of experiments Mr. Valier wants to 
carry out in the chemical laboratory of the Munich dispensary 
which you mentioned? 

Yours very truly 

Oberth. I' 

Now Oberth had certainly assumed that the hoped-for result of the circular 
concerning funds for the tests had come to Valier. On December 11, he writes 
to him: 

"I should like to set out on a lecturing tour throughout 
Germany in January or February and in doing so to give popular 
and scientific lectures in a few larger towns and to seek certain 
acquaintances. 

Could Mr. Valier help me with this in any way, let us say by 
advancing me the money for the tour and for the organization of 
the first lectures as well as for the placing of a representative 
at the local high-school or by assisting me perhaps with diaposi- 
tives and lantern slides, as you are accustomed to using in your 
own lectures. I would forward you a certain percentage of the 
eventual net profit for this, - less my own expenses. . . . . It 
Valier who on December 15, had returned from a 6 week lecture tour, replied 

on December 27: 

11 . . . . Unfortunately I cannot share your optimism regard- 
ing the construction of a moon rocket with 2000 Marks or even one 
which will fly from Rumania to Berlin. You will have to tack on 
to that sum of money one or two more noughts. Of course I sincerely 
wish you success. 

However you overestimate my successes and my reputation con- 
siderably and for that reason you feel quite rejected unnecessarily. 
I still have a great deal to contend with and I feel that I am still 
at the beginning of my task. In addition I must, unfortunately, do 
I I worthless work," as you say, too often in order to simply earn 
money. I would willingly lend to you Crantz's book but at the 
present time I unfortunately need it continuously, since I am still 
working on the new edition of my book "Advance into Outer Space." 
I always give my lectures freely and I do not have any copy of 
them so that, unfortunately, I cannot send you a copy. Unfortunately 
nothing has come off with the chemical laboratory in the dispensary 
of our gentleman friends. Up till now experiments could not be 
undertaken there. 



A s  regards your l e t t e r  of December 11, I must inform you t h a t ,  
unfortunately,  on my l a s t  l e c t u r e  tour I myself had very t ry ing  
experiences so t h a t  the  b i t  of money which I earned i n  the  f i r s t  
3 weeks I l o s t  again i n  t h e  l a s t  weeks. The evening of December 14, 
i n  Karlsruhe brought me a cash d e f i c i t  of 421 Marks without the  
t r a v e l l i n g  expense. 

A s  f a r  a s  my lan te rn  s l i d e s  a r e  concerned I spent 800 Marks 
f o r  new o r i g i n a l s  (15 p ic tu res )  i n  November. I n  any case the  publ ic  
sets grea t  s t o r e  on the  f a c t  t h a t  each l e c t u r e r  presents  h i s  own 
o r i g i n a l  series of p ic tures .  Therefore it may be of l i t t l e  use t o  
you but  it would pre judice  m e  a g rea t  deal  i f  I were t o  put my series 
of p ic tu res  a t  your disposal.+) Since you have already found a sup- 
por t  i n  the  Society of Vienna, I th ink t h a t  it would be bes t  i f  you 
simply make a set t lement with t h i s  Society about your l ec tu res ,  i n  
such a way t h a t  the  Society has the  lantern-s l ides  mentioned by you 
prepared and, moreover, it even takes the  respons ib i l i ty  f o r  a l l  
t h e  cos t s  of your l e c t u r e  tour ,  i n  addi t ion  it guarantees you an 
adequate f ixed sum. Moreover t h e  Society of Vienna indeed seems t o  
have a t  hand a q u i t e  remarkable propaganda man, f o r  the  news of t h e  
foundation of t h e  Society f o r  Space Exploration i n  Vienna ran  through 
numerous newspapers i n  Germany i n  an excel lent  get-up, frequently i n  
very conspicuous places i n  the  most important papers. Many news- 
papers a l s o  published t h e  p o r t r a i t  of D r .  von Hoefft.  Unfortunately 
most of these  a r t i c l e s ,  however, contained such a t t acks  agains t  my 
p a r t i c u l a r  p ro jec t s  t h a t  it has therefore  been made impossible f o r  
m e  t o  j o i n  the  Society and t o  col labora te  d i r e c t l y  i n  your under- 
takings. Moreover, i f  you have read somewhere i n  newspapers t h a t  
I want t o  have myself shot  t o  t h e  moon with a rocket you should 
know t h a t  t h i s  announcement i n  no way comes from me but from my 
opponents, who a r e  t ry ing  t o  make my a c t u a l  plans r id iculous .  

With j u s t  a s  cord ia l  Christmas and New Year greet ings ,  even 
i f  they a r e  bela ted  

Yours 
Max Valier  . I' 

In  January, 1927, Oberth rep l i ed :  

"Dear M r .  Val ier ,  

To begin with,  the  observation t h a t  I do not f e e l  neglected. 
I have no other  ambition than t o  take pa r t  i n  inter-planetary t r a v e l  
and your promise t o  engage m e  a s  an assoc ia te ,  i f  the  a f f a i r  i s  a 
success,  s a t i s f i e s  me completely. - It only depresses me tha t  now 

+)unfortunately i n  t h e  l e t t e r  Valier  has forgot ten  t o  mention t o  Oberth t h a t  
h i s  s e r i e s  of p ic tu res  represented h i s  projec t :  From t h e  rocket-airplane t o  
the  space ship  and f o r  tha t  reason was unsuitable f o r  l ec tu res  given by 
Oberth, who planned only the  small t e s t  rockets  and recording rockets  a s  the 
preceding s tage  t o  the  space rocket .  



when my personal in tervent ion,  a s  I s h a l l  show you i n  a moment, would 
be s o  extremely necessary I am t o  sit here  and I cannot make a move 
and I must p r a c t i c a l l y  wear myself out i f  I am t o  spare 1/2 hour's 
working t i m e  f o r  t h e  rocket cause. 

A s  f a r  as your remarks on t h e  Society f o r  the  Exploration of 
Space are concerned I must say t h a t  you regard the  s i t u a t i o n ,  
e spec ia l ly  my s t a t u s  i n  t h e  Society, from an incor rec t  point  of view. 
Hoefft had c a l l e d  i n  various people, who have a well-known name but 
who, i n  addi t ion ,  do not have t h e  f a i n t e s t  idea  of t h e  cause i t s e l f ,  
t o  br ing the  Society more p res t ige .  These people have now begun t o  
voice a l l  kinds of doubts . . . . Hoefft was not an equal f o r  them 
i n  debate, t o  conclude from h i s  l a s t  l e t t e r s ,  and the  Society is i n  
danger of coming t o  an end. Before I was i n  Vienna the  Society 
would not sponsor me. The p r i v a t e  l e c t u r e r  D r .  ~ z r n e r ,  f o r  example, 
is  reputed t o  have sa id  t h a t  it was now high time t h a t  t h e  rocket 
a f f a i r  passed from out  of the  hands of d i l e t t a n t e s  i n t o  the  hands 
of t h e  u n i v e r s i t i e s  and experts .  Of course, I do not need t o  men- 
t i o n  t h a t  n a t u r a l l y  by d i l e t t a n t e s  he d id  not mean himself nor 
Professor Wolf but  t h a t  he was r e f e r r i n g  t o  Hoefft and myself. 
Moreover, M r .  Val ier  can deduce what kind of experts  these a r e  
from t h e  f a c t  t h a t  Wolf considers exhaust-gas v e l o c i t i e s  above 
1450 m/sec. a s  impossible. - Some t i m e  ago I measured 3700 m/sec. 
wi th  an uncer ta in ty  of +200 m/sec. i n  an oxyhydrogen blowpipe, - 
~ G c k  w i l l  only allow exhaust-gas v e l o c i t i e s  of 500 m/sec. and 
Le i tne r  manages t o  declare  i n  one breath  t h a t  the  ve loc i ty  a t  the  
t h r o a t  is  approximately the  same a s  the  speed of sound, - f o r  my 
hydrogen rocket t h a t  would be approximately 3000 m/sec. - and Wolf 
is  r i g h t .  Moreover Wolf maintains t h a t  the  wal l  of the  combustion 
u n i t  had t o  burn, which, i n  addi t ion  t o  many other  th ings ,  a l s o  
seems t o  prove t o  m e  t h a t  he is not  a t  a l l  f ami l i a r  with my book 
nor my projec ts .  In addi t ion ,  they maintain t h a t  i t  is  impossible 
t o  take along on t h e  f l i g h t  l i q u i d  gases i n  the  tanks of the  
rocket  - fo r tuna te ly  2 years ago Director  Linde c e r t i f i e d  t o  me 
t h a t  my design is  absolute ly  feas ib le ;  w e l l  then, e t c .  These a r e  
only a few examples. - 

Therefore I must come t o  Vienna of my own accord and press  
t h e  Society hard i f  I want t o  br ing them t o  t h e i r  senses and t o  do 
away with a few superfluous people. Hoefft d id  not dare  t o  submit 
t o  t h e  Society a letter which I wrote t o  them and i n  which I 
pointed out  why i t  l a y  i n  our mutual i n t e r e s t  t o  make t h e  journey 
t o  Vienna poss ib le  f o r  me. . . . . 

A s  f a r  a s  the  2000 Marks a r e  concerned t h i s  must be the  f i r s t  
t i m e  t h a t  I have made a mistake i n  the  rocket a f f a i r  except f o r  a s  
regards people. When the  t h i r d  e d i t i o n  of my book on rockets  is  
published, you w i l l  see  t h a t  models A and C,  on the  whole, repre- 
s e n t  the  simple work of a sheet  metal worker. 

I f ,  i n  my l e c t u r e s ,  I say t h a t  M r .  Val ier  was kind enough t o  
l e t  me have such and such a p i c t u r e  from h i s  own co l l ec t ion ,  f o r  I 



am too poor t o  buy some f o r  myself and I f  I had the  money I would 
wi l l ing ly  p lace  it i n t o  the  rocket  t e s t s ,  I do not see  how t h a t  
w i l l  prejudice you. 

I do not  know how deep t h e  reason f o r  your unfriendly behavior 
l i e s  but it  would be des i rab le  i n  the  i n t e r e s t s  of the  cause i f  you 
w e r e  j u s t  a s  s ince re  with me a s  I am t o  you. 

Yours f a i t h f u l l y  
Ober t h  . " 

On January 30, Valier repl ied .  He informed Oberth of exhaust gas v e l o c i t i e s  
from ~cherschevsky 's  r epor t s  from Moscow and wrote: 

1 1  . . . . The people (Ziolkowsky and h i s  pupi ls )  have already 
gone i n t o  so  much d e t a i l  t h a t  they a r e  a l ready working on the  bes t  
wing sect ions  f o r  supersonic speed a s  the  f l i g h t  speed, e t c .  It 
i s  gradually becoming uncanny t o  me. That is t o  say,  i f  Ziolkowsky 
has r e a l l y  received 400,000 gold roubles (from the government?) i t  
w i l l  be d i f f i c u l t  t o  regain t h e  advantage. Moreover he is  apparently 
working on both l e v e l s ,  a s  a r i v a l ,  a s  it were, of not  only my pro jec t  
(from t h e  a i rp lane  t o  t h e  space ship)  but a l s o  of your p ro jec t  of the  
sounding rocket  (according t o  him long-distance rocket  miss i l e s )  and 
of t h e  l a t e r  moon rocket.  On t h e  other hand we have not  heard about 
Goddard l a t e l y .  . . . . 

A s  f a r  a s  my c o l l e c t i o n  f o r  the  fund f o r  the  experiments is  
concerned, l e t  what follows serve  a s  an explanation t o  you. I had 
t h e  idea  i n  the  middle of October, a t  a time when I hoped f o r  tech- 
n i c a l  a s s i s t ance  from Udet, i f  I were t o  succeed i n  r a i s i n g  the  
f i r s t  few thousand Marks. Also a t  t h a t  t i m e  I brought out  my old  
l e c t u r e  program i n  i t s  new form (which I am enclosing today) and I 
had t h e  c i r c u l a r  ( l ikewise enclosed) produced and I sen t  both of 
these  t o  approximately 1000 addresses, which has cos t  a t  l e a s t  
150 Marks together with the  envelopes and postage. My hope was t o  
obta in  orders  f o r  approximately 2000-4008 Marks; I could hqve 
c red i t ed  t h e  discount on these  orders ( i . e .  approximately 35%) t o  
t h e  fund f o r  my t e s t s .  But up t o  now the r e s u l t  has f a l l e n  very 
s h o r t  of my expectat ions.  I n  any case,  up t o  the  present  day not  
once has so  much come t o  hand t h a t  t h e  expenses of t h i s  propaganda 
campaign could have come out of i t .  Therefore the campaign is t o  
be considered a s  a f a i l u r e  i n  r a i s i n g  money i n  t h i s  way. . . . . 
After  some less important statements he wrote about h i s  l ec tu r ing  

a c t i v i t i e s :  

I I . . . . When I saw t h a t  my l e c t u r e s  on the  theme of t h e  
advance i n t o  outer  space, which I had given 2 years ago and up t o  
t h e  beginning of October, 1926, when I spoke mainly of you and 
your moon rocket  p ro jec t s ,  somewhat i n  l i n e  with the  f i r s t  and 
second e d i t i o n  of my book on the  subject ,  were not taken se r ious ly  



I changed my t a c t i c s  and i n  t h e  middle of October, 1926, I came 
forward with my own p r o j e c t  with the  slogan "From the  Airplane t o  
t h e  Space ~ h i ~ , " a b o u t  which I have already corresponded with you 
f o r  a good one and a half  years. I n  severa l  letters t o  me,  you 
yourself c l e a r l y  indicated t o  me t h a t  you d i d  not  want t o  take  on 
t h e  sponsorship of t h i s  p ro jec t ,  i.e. t h a t  you did not  want t o  
even have your name associated wi th  my idea ,  and t h a t  i t  would be 
my own concern t o  represent  and defend t h i s  spec ia l  projec t .  I 
have now done t h a t  very thing.  J u s t  look, it  is  evident t h a t  the  
pub l ic  has  now begun t o  take  m e  ser ious ly!  . . . . 

I now hope . . . . t h a t  I s h a l l  be ab le  t o  cover the  d e f i c i t  
and the  debts from my tour  before Christmas by a b e t t e r  organized 
tour  from the  pub l ic i ty  point  of view a f t e r  Ash Wednesday and I 
hope t o  be ab le  t o  earn a few more hundred Marks up t o  Easter  a s  
a r e s u l t  of my grea t  e f f o r t .  I have now entrus ted ,  a s  it  w e r e ,  
t h e  agency f o r  my lec tu res  t o  a Ber l in  o f f i c e .  Of course I had 
t o  deposit  100 Marks secur i ty  t o  begin with,  I must now get  new 
programs and pos te r s  pr in ted ,  which w i l l  cos t  me approximately 
250 Marks ( I  can only do t h a t  by c r e d i t  and 6 weekly dates  of 
payment), therefore  I must s t i l l  inves t  money. Of course, a t  t h e  
present  t i m e ,  no one knows f o r  s u r e  whether anything w i l l  come of 
i t ,  whether t h e r e  w i l l  be a n e t  p r o f i t ,  but I hope so. It s tands  
t o  reason t h a t  I myself must go on t h i s  tour i n  these  circumstances 
and t h a t  I cannot sponsor and send another gentleman, f o r  example 
you, Professor,  with my p ic tu res .  Moreover, t h e  whole propaganda 
s ince  October is  l inked t o  my plan and my name and a l l  of my new 
p i c t u r e s  only correspond t o  t h i s ,  my own plan of a r r i v i n g  a t  the  
space ship from the  a i rp lane .  . . . . I 1  

Then he describes the  painful  experiences he had had, the  los ing transac- 
t i d n s  which he had o f ten  made on h i s  l e c t u r e  tours  and he adds: 

11 . . . . But i f  I w e r e  now t o  take  it upon myself t o  sponsor 
you (but I would not  know where t o  get  the  money with which I 
would sponsor you s ince  I am up t o  the  neck i n  debts  with the  
designer, the  p r i n t e r ,  the  o f f i c e ,  e t c .  with a vengeance) I would 
perhaps n u l l i f y  everything because, a t  the  present  moment, t h e  
cause may s t i l l  not  be ab le  t o  bear t h i s  burden. I can only assure  
you, dear Professor,  tha t  I am ready, now a s  ever,  to sponsor you 
and t o  engage you a s  soon a s  I can and a s  soon a s  it i s  des i rab le  -- 
i n  t h e  i n t e r e s t s  of the  cause. For, i n  the  f i r s t  p lace ,  I should -- 
not  l i k e  t o  lose  your f r iendship ,  I would wi l l ing ly  l i k e  t o  
col labora te  with you l a t e r  but on no account would I l i k e  t o  
antagonize you. . . . . 

I can understand you psychologically, dear Professor,  it is 
not  pleasant  t o  s t a y  down there  i n  Rumania and not be able  t o  
make a move whi ls t  the  b a t t l e  rages: But t h a t  cannot be changed 
i n  a second. Do the  best  thing t h a t  you can: wr i t e  your book! 

Yours f a i t h f u l l y  
Max Valier  . " 



Oberth d i d  n o t  r e p l y  t o  t h i s  l e t t e r .  

The l o n e l y  man i n  ~ i e b e n b c r g e n  was r e s e n t f u l .  

H e  h a s  t o  bear  t h e  f u l l  weight of t h e  burden which a gen ius ' s  t a l e n t  p l aces  
on t h e  shoulders  of a man obl iged  t o  e a r n  a l i v i n g .  

Embittered he  kep t  s i l e n t  - bu t  he  wrote h i s  book. 

Accounts of Max V a l i e r  and h i s  Plans.  

The d e s i r e  t o  be a b l e  t o  show i n  h i s  l e c t u r e s ,  by means of good, v i v i d  
l an t e rn - s l i des ,  how he  conceived t h e  development from t h e  p r o p e l l e r  a i r p l a n e  
wi th  a u x i l i a r y  rocke t s ,  v i a  t h e  rocket-plane wi th  an  a u x i l i a r y  motor, t o  t h e  
s t r a t o s p h e r e  rocket-plane and f u r t h e r  t o  t h e  space rocket ,  took Va l i e r  t o  t h e  
a t e l i e r  of t h e  twin b ro the r s ,  Hans and Botho von ~ S m e r  i n  t h e  f a l l  of 1926. 
There soon developed a very  good f r i e n d l y  co l l abo ra t ion .  From December 1926 t o  
1930, many of V a l i e r ' s  a r t i c l e s  were publ ished i n  i l l u s t r a t e d  magazines; i n  
t h e s e  a r t i c l e s  t h e  l a s t  l i n e  of t h e  cap t ion  reads:  

"(According t o  t h e  des ign  of M. V a l i e r ,  drawn by H. and B. von Ri;rner)ll 

The von Rsrner gentlemen have s e n t  u s  a compilat ion which shows how Valier 
had planned t h e  p rog res s ive  development from normal p rope l l e r  a i r p l a n e s  t o  t h e  
space rocke t  ( s ee  F igure  9) .  A l e t t e r  i n  which t h e  two long-time a s s o c i a t e s  of 
Valier desc r ibe  h i s  e b u l l i e n t  and g e n i a l  cha rac t e r ,  w i l l  be  i n s e r t e d  here .  

"Max Valier v i s i t e d  u s  f r e q u e n t l y  from 1926 onwards. He a r r i v e d  l i k e  
a rocke t ,  f u l l  of p lans  and enthusiasm, f l ung  h i s  o l d  b i c y c l e  i n t o  a corner  
of t h e  passage of t h e  house and stormed i n t o  t h e  a t e l i e r .  "I need a new 
form of an  a i r c r a f t ,  a r ac ing  c a r ,  a rocke t ,  a naviplane" he shouted and 
drew a few sketchy d r a f t s  from h i s  pocket.  The enclosed ske tches  (F igures  
9-14 and Appendix 9) came i n t o  being i n  t h a t  way. The enthusiasm of t h i s  
amiable person had a f f e c t e d  us  and t h r i l l e d  u s ,  and a s  an engineer  and an  
a r t i s t  we were very  glad t o  be a b l e  t o  a s s i s t  and he lp  V a l i e r  i n  h i s  
work, . . . b u t ,  above a l l ,  it was a ma t t e r  of i n t e r e s t i n g  the  pub l i c  a t  
l a r g e ,  and a l s o  sc i ence  and technology, i n  t h e  idea  of rocke t  propulsion.  
Often Valier had s a i d  t o  u s  t h a t  he was a b l e ,  j u s t  by means of our  v i v i d  
and t e c h n i c a l l y  i n t e l l i g i b l e  ske tches  which he displayed e s p e c i a l l y  i n  h i s  
l a n t e r n - s l i d e  l e c t u r e s ,  t o  o b t a i n  from h i s  audience the  necessary  apprecia-  
t i o n  of h i s  p l ans ,  which were very  much ahead of t h e i r  t ime. We our se lves  
have c a r r i e d  through t h e  idea  of rocke t  propulsion which, a t  t h a t  t ime, 
w a s  only thought of f o r  peacefu l  purposes,  by means of numerous pub l i ca t ions  
and t e c h n i c a l  a r t i c l e s .  

I n  a d d i t i o n ,  we were t h e  c r e a t o r s  of t h e  f i r s t  rocke t  pos t e r .  We l i k e  
t o  remember our  i n t e r e s t i n g  c r e a t i v e  co l l abo ra t ion  wi th  Max Va l i e r ,  wi th  
whom we were f r i e n d s  up t o  h i s  dea th .  
Botho von Rgrner, Engineer Hans von RGrner, Arch i t ec t  
(Mechanical engineer ing  and graphic  a r t i s t .  
and a i r c r a f t  cons t ruc t ion )  
Technical  au tho r s  and p re s s  des igners . "  



Even Valier's wife and his sister Martha always describe him as a happy, 
optimistic man, ~7h0 had the power of arousing enthusiasm in others. He was 
constantly full of new ideas and yet firmly kept to his great, high objective. 
Almost every new idea first meets with rejection from the experts, and Valier's 
ideas were no exception to the rule. Propulsion by reaction was somewhat too 
strange an idea for the aircraft industrialists. They simply could not imagine 
how such tremendous forces as had been worked out by Valier could result from 
the expulsion of exhaust gases. Valier could not publish any articles in 
serious technical journals. Only the illustrated periodicals readily accepted 
them (see ~Gnchner Illustrierte Presse 1926, Appendix 6, p. 295). However, 
these publications were not taken seriously by the experts of aircraft 
construction. 

Nowadays, the aircraft with jet propulsion has become a matter of course. 
One can hardly imagine any more that in 1926 the man who explained that an 
airplane could be propelled by the reaction effect of the combustion gases 
expelled from jets at a very fast rate, instead of by the piston engine and 
propellers, was laughed at by the aircraft engineers. 

The famous professor of aerodynamics Theodor von ~ & m 6 n  wrote a book in 
1956 entitled "Aerodynamics, Chosen Topics in the Light of Historical Develop- 
ment" (Aerodynamik, ~usgewghlte Themen im Lichte der historischen Entwicklung). 
In this book there is a paragraph (pp. 186/187) which we will quote here to 
show how Valier's idea which, at that time, the experts termed Utopian, is 
judged 30 years later by an outstanding scientist. Karman says: 

"It seems to be generally agreed that the greatest progress in the field 
of methods of propulsion was made with the transition from propeller propulsion 
to jet propulsion." 

Because Professor von Karman follows up this first sentence, whic'l expresses 
the highest acknowledgement of a technical innovation, with a brief, personally 
experienced anecdote, this will also be published here: 

11 A few years ago - when the Allies were carrying on peace negotiations 
with several East European states - I stopped in Paris. In an interview, a 
Hungarian correspondent asked me what I considered to be the greatest progress 
made in aeronautics in the last decade. I replied: "Propulsion by reaction." 
Whereupon she said: "Professor, can you not give me another expression for it. 
I cannot possibly write in a progressive newspaper that progress takes place 
by reaction." 

I found a Hungarian word for jet and she left me apparently satisfied." 

In addition, another book which was written a long time after Valier's 
death gives an account of the realization of his ideas. 

In 1964, the Econ-Verlag published the very noteworthy and informative 
work by Rainer Maria Wallisfurth '"ussia's Path to the Moon" (Russlands Weg 
zum Mond) (see also Appendix 7). 



In this book, which depicts how the development of the Russian space rockets 
came about, he proves that the Soviets have closely followed Valier's plan of 
progressive technical development - ". . . this bold and, at the same time, 
completely convincing program", says Wallisfurth. 

However, back to Berlin: In spring 1927, the "Scientific Society of 
~eronautics" announced to its members that Max Valier would be giving a lecture 
one evening on the subject: "Flight with rocket power in the stratosphere and 
in space." 

Here we give an eye-witness account by I. Kober, Eng.: 

"Flight with rocket power - it was only natural that we, the assistants 
of the German Test Plant for Aeronautics, assembled in the lecture hall. 
Such an exceptional subject was likely to arouse a heated discussion, like 
shortly beforehand when a speaker proposed constructing airplanes with 
retractable undercarriages for ocean crossings, in order to increase the 
speed and the range of flying by reducing the aerodynamic drag. The air- 
craft engineers present had strongly expressed their opinions to the 
speaker, not to mention the aviators! 

On this occasion too, the lecture hall was overcrowded. Max Valier, 
tall and slim, dressed in a dark suit, stood at the speakers' desk and 
elaborated his projects: 

'Civil aviation, as it stands today, is an undertaking which requires 
subsidization in all countries. New departures have to be made if it is 
to become a profitable business. Aircraft which take only a third or a 
quarter of the flying time usual for long distances at present would be 
greatly appreciated by paying air-passengers, particularly if they would 
no longer have to fear flying for hours through air-bumps and suffering 
from airsickness. 

The way to fulfill these desires and to make civil aviation profitable 
leads through the stratosphere.' 

A stir ran through the audience. Investigating the possibility of 
flight in the stratosphere had, at that time, not only been considered 
by the leading powers in Germany, but the problem had indeed already been 
taken up and funds made available for this purpose by the Ministry of 
Transport. In the German Test Plant for Aeronautics a department of 
Altitude Flight had just recently been set up and provided with a com- 
paratively large research fund. The head of the department, Martin 
Schrenk, Eng., together with his assistants, was in the process of con- 
structing a free balloon which was to carry observers and measuring instru- 
ments to a high altitude.+) 

'17 years later, after a couple of successful calibration flights, Schrenk and 
his companions met with an accident during an ascent to a high altitude. The 
corpses and the debris of the balloon were found in Russia. 



Valier continued: 'The stratosphere aircraft must of course be 
equipped with pressurized cabins and regulated oxygen for breathing. 
The aircraft should have the desired wing size for landing, for during 
long-distance flight in the rare air at high altitudes the aerodynamic 
drag is so slight that the aerodynamic drag of the wings during cruising 
constitutes no notable loss of energy. The fact that at high altitudes 
there are no air-bumps and no storms, no clouds and no thunder-storms is 
well-known. 

It is thus a matter of devising the motor with the help of which one 
can fly in the rare air of the stratosphere. 

For this we need the rocket engine, i.e. the motor which operates 
without a propeller. Propulsion must be attained by means of reaction, as 
in the ship's rescue rocket which is well-known to you.' 

There now came loud interruptions: rockets, low efficiency. Valier 
replied: 'You are right; the rocket in use at present has a very low 
efficiency. Only a slight percentage of the potential energy dormant in 
the powder is changed into kinetic energy during the flight of the ship's 
rescue rocket. But in the first combustion engines or in the first steam 
engines was the efficiency not a great deal lower than it is at the present 
time? Is it then a natural law that in rockets, of all things, the position 
of technology must practically stand still? 

The objective of my work has been pointed out to you by the title of 
my lecture; it is flight into space. In contrast to Professor Oberth, the. 
author of the book "The Rocket into Interplanetary Space", I am of the 
opinion that this, our great common aim, can best be attained progressively. 

For this reason, I have divided my work schedule into four stages: 

First Stage: Investigation of the rocket types well-known up till now and 
systematic improvement of their efficiency. 

Second Stage: Employment of rocket propulsion for the transport of humans in 
appropriately designed ground vehicles. 

Third Stage: Installation of rocket engines in suitably designed aircraft. 

At the same time development of rocket engines with constant 
thrust and liquid fuels. 

Fourth Stage: Increasing the performance of the rocket motor, creation of a 
reaction-driven stratosphere aircraft which, on further perfec- 
tion, will go up higher and higher into the atmosphere and 
develop progressively higher speeds, until some day the advance 
to the edge of space is possible. 

Only when we have gained experience with an air traffic system duly oper- 
ating in the stratosphere do I find it svitable to make the next step and to 
study the principles of construction for a space ship capable of taking humans 



t o  the  moon o r  t o  neighboring p lanets .  Although the  l a t t e r  has been a popular 
sub jec t  f o r  sc ience  f i c t i o n  novels f o r  a long t i m e  now, I do f e e l  it  would be 
more appropr ia te  t o  f i r s t  develop t h e  s t r a tosphere  a i r c r a f t  intended t o  provide 
r e l i a b l e  air t r anspor t  between Europe and America. 

This  is a p r o j e c t  the  development of which economically minded men might 
reasonably be expected t o  f inance.  

From t h e  p rope l l e r  a i r c r a f t ,  which i s  unsui table  f o r  high a l t i t u d e s  and 
high speeds, we have t o  develop t h e  rocket  plane propelled by reac t ion  i n  accord- 
ance wi th  Newton's p r inc ip le .  

The rocket  was with us long before  Newton; it  came from Asia a s  an arrow 
of f i r e ,  and it i s  known t o  us  from t h e  h i s t o r y  of s ieges  of t h e  Middle Ages. 
Newton explained the  mode of opera t ion  of t h e  rocket  and d e a l t  with i t  nathemat- 
i c a l l y  by means of h i s  law of the  conservation of the  center  of gravi ty .  

In  the  p rope l l e r  a i rp lanes ,  the  p is ton  engine uses up about 34% of the  
p o t e n t i a l  energy contained i n  the  f u e l .  The e f f i c i ency  of the  p rope l l e r  may 
reach approximately 85%. Consequently, only about one t h i r d  of the  energy con- 
ta ined i n  the  f u e l  emerges as the  k i n e t i c  energy of t h e  a i r c r a f t .  

I am convinced of the  f a c t  t h a t  by means of systematic inves t iga t ions  and 
improvements we s h a l l  succeed i n  r a i s i n g  the  e f f i c i ency  of rockets  i n  such a way 
t h a t  w e  s h a l l  be a b l e  t o  develop a rocket  engine with a l i q u i d  propel lant  (gaso- 
l i n e ) ,  which w i l l  a t t a i n  the  e f f i c i ency  of the  usual  p i s ton  engines and w i l l  
perhaps soon surpass i t .  It must be taken i n t o  considerat ion here  t h a t  the  
e f f i c i e n c y  of the  rocket  only becomes favorable a t  q u i t e  high f l y i n g  speeds.' 

Then Val ier  proposed t h a t  once model a i rp lanes  with rocket  propulsion had 
stood t h e  test, rocket  engines should be i n s t a l l e d  i n  a t r imotor Junkers a i r -  
c r a f t  behind t h e  two ex te rna l  engines; these  should be put i n t o  operat ion i n  
f l i g h t  a t  a s a f e  a l t i t u d e  and a t  the  same time the  two ex te rna l  engines should 
be switched o f f .  For the  s e c u r i t y  of the  r e t u r n  f l i g h t  and t h e  landing the re  
would s t i l l  be  the  middle engine which, f o r  the  time being, would operate i n  
conjunction with the  rockets .  With lantern-s l ides  he showed how he conceived 
t h i s  progressive development. These lantern-s l ides  were i l l u s t r a t i o n s  which 
Valier  had had sketched by the  von ~ z m e r  i l l u s t r a t o r s  of ~ Z n i c h .  

' F i r s t  of a l l ,  t h e  Junkers G 23 with two rocket engines i n  the  wings is 
t o  be used. Then, when the  r eac t ion  d r ive  i n  t h i s  a i rp lane  has proved success- 
f u l  i n  f l i g h t  i n  the  f i r s t  t e s t ,  t h e  next t r a n s i t i o n  type, t h e  rocket-plane with 
an a u x i l i a r y  engine ( t h e  l a t t e r  s t i l l  re ta ined f o r  secur i ty )  w i l l  follow. We 
now have 4, l a t e r  6 ,  rocket  engines i n  the  wings. When we have gained enough 
experience i n  f l i g h t  opera t ions ,  t h e  genuine rocket-plane with small wings and 
a pressurized cabin f o r  f l i g h t  i n  the  s t r a tosphere  from continent  t o  cont inent  
can be b u i l t .  The next  s t age  i s  the  rocket sh ip ,  which r i s e s  i n t o  the  a i r  from 
the  take-off tower and is  f u r t h e r  developed i n t o  the  space ship. '  - (For t h i s ,  
Val ier  showed the  sketches Figures 9 t o  1 3 ) .  

No sooner had he ended h i s  l e c t u r e ,  than a grea t  many members of the  audi- 
ence asked leave  t o  speak. One could see  how they had j u s t  been wait ing f o r  



thk e ) p p o ~ t , ~ n i : y  LO t e l l  him t h a t  h i s  p l a n s  were nonsense.  The f e a s i b i l i t y  of 
the en r i r e  p r o j e c t  was c a l l e d  i n t o  q u e s t i o n ,  indeed  i t  was pronounced imposs ib le .  
The fiiusrlatisns which t h e  s p e a k e r  p r e s e n t e d  were s a i d  t o  be  f i t  f o r  sc ience-  
f i c t i o n  covels 3r i l l u s t r a t e d  magazines,  b u t  n o t  f o r  s e r i o u s  s c i e n t i f i c  discus- 
sZcls ,  Cn, pcrson pointed o u t  a t  l e n g t h  t h a t  t h e  p r o p u l s i v e  t h r u s t  produced by 
t he  expuls iorL oE the combustion g a s e s  of t h e  r o c k e t  was much t o o  smal l  t o  e v e r  
be able eo r e g l a c e  t h e  p r o p u l s i v e  t h r u s t  of t h e  p r o p e l l e r .  Another s a i d  t h a t  
tile t h r u s t  of  rile d e f l a g r a t i n g  r o c k e t s  on t h e  a i r c r a f t  would endanger t h e  
s thb i14 t .y  rfr I-tie wings  and a l s o  t h e  aerodynamic b a l a n c e  of t h e  a i r c r a f t .  H e  
told Valier tha t  h e  would n o t  f i n d  any p i l o t  w i l l i n g  t o  f l y  a n  a i r c r a f t  w i t h  
rocket pro;ulsioa. VaPier r e p l i e d  t o  t h e  f i r s t  pe r son  t h a t  on t h a t  account  he  
had called the f i r s t  s t a g e  of h i s  s c h e d u l e  t h e  i n v e s t i g a t i o n  of t h e  powder 
r a c k e t s  J1.nra h , t h e r t o ,  and t h e  s y s t e m a t i c  improvement of t h e i r  e f f i c i e n c y .  
Then the rc:kcat t h r u s t s  wou1d no l o n g e r  be  u n r e l i a b l e .  T h e i r  p r o p u l s i v e  t h r u s t  
would be srffic%enk f o r  a f l i g h t .  ' I f  t h i s  t h e n  p roves  t h a t  t h e  u t i l i z a t i o n  of 
the  combusXon energy i n  accordance w i t h  t h e  p r i n c i p l e  of r e a c t i o n  i s  p o s s i b l e , '  
he s a i d ,  ' t h e  P i q u i d - f u e l  r o c k e t  eng ine  w i l l  be  developed which produces  a 
teniEor~n thrdsi: and w i t h  t h e  h e l p  of which f l i g h t  i n  t h e  s t r a t o s p h e r e  can be 
r e a l i z e d ,  A s  for your f e a r  t h a t  no p i l o t  w i l l  be  found t o  f l y  t h i s  p l a n e  - i n  
t h e  w a r ,  I was d e t a i l e d  t o  t h e  t e s t i n g  of new a i r c r a f t  t y p e s  more t h a n  once. 
Of Zourse, 03s prefers t o  c l imb i n t o  an  o l d  t e s t e d  machine r a t h e r  t h a n  i n t o  
a ~ Q W  one,  ..-n W ; P , C ~ ' ~  one cannot  t e l l  whether  t h e  i n n o v a t i o n s  w i l l  s t a n d  t h e  test.  
But after ,311 CTI o p e r a t i o n a l  s o r t i e  was no l i f e  i n s u r a n c e  e i t h e r ,  and i n  s p i t e  
of this e~ juug5  v o l u n t e e r s  s i g n e d  on i n  t h e  a i r  f o r c e .  - I s h a l l ,  of c o u r s e ,  be 
a msmber OF the  f i r s t  crew t h a t  f l i e s  a rocke t -p lane .  

P r o ~ e r l s i o n  by means of R e a c t i o n  
-*4L- 

; The  rocket-plane+)  i s  t o  b e  
progressively developed from t h e  
tsimoter Junkers  G 23. 

The 2 l a t e r a l  e n g i n e s  a r e  
r e p l a c e d  by two r o c k e t  
engines+) . 
4 r o c k e t  e n g i n e s  and s m a l l e r  
wings. 

6 r o c k e t  e n g i n e s ,  even 
s m a l l e r  wings,  and 
p r e s s u r i z e d  c a b i n .  

Rocket s h i p .  

-- 
+)"&ere t he  r e a c t i o n  of exhaus t  g a s e s  i s  used a s  p r o p u l s i o n ,  V a l i e r  speaks  of t h e  

r ocke t  ~r~nciyle, r o c k e t  e n g i n e  and rocke t -p lane  n o t  o n l y  when t h e  oxygen i s  t o  
be drawn Eron t h e  atmosphere b u t  a l s o  when i t  i s  t o  b e  c a r r i e d  a l o n e  as f u e l  - 
("here were  ~ r s t  yea: any power u n i t s  i n  1927) .  See a l s o  pp. 1 3 3 / 4  ( o r i g i n a l )  

. on prccompression of t h e  a i r  w i t h  t h e  oxygen of  t h e  a i r .  . . 



Figure 10.: In  t h e  t e s t  s t a g e  number (1) she c e n t r a l  e~-,gii. 

wi th  t h e  p r o p e l l e r  i s  r e t a ined  f o r  take-off and - - 
l anding ,  only the  l a t e r a l  engines being replace: 
by rocket  engines') (Side view: Ju  G 31). 

F igure  11. : Stage (3 )  : With 6 rocker  engines') , small- 
wings and p re s su r i zed  cabin ,  t h i s  r ap id  
a i r c r a f t  i s  planned f o r  s t r a t o s p h e r e  f l i g h t ,  

+)Where t h e  r e a c t i o n  of exhaust gases  i s  used a s  propuls ion ,  V a l ~ e r  speaks of 
the rocke t  p r i n c i p l e ,  rocke t  engine and rocket-plane no t  only when the oxygen 
i s  t o  be drawn from t h e  atmosphere but  a l s o  when it is  t o  be c a r r i e l  alone ss 
f u e l  - ( t h e r e  were no t  y e t  any power u n i t s  i n  1927) .  See a l s o  pp, B33/4 
( o r i g i n a l )  . . . on precompression of t h e  a i r  wi th  t h e  oxygen of the E a r ,  . . 



Figure  12.: 

Stage (4):  Rocket s h i p  f o r  t h e  
exp lo ra t ion  of t h e  h ighes t  zones 
of our  atmosphere and f o r  t h e  
t e s t i n g  of t h e  take-off and landing  
technique (see Appendix 8, p. 303) 
( o r i g i n a l )  

F l i g h t  s t a b i l i t y  i s  a t t a i n e d  by 
means of t h e  d i s p o s i t i o n  of t h e  
combustion chambers, because t h e  
propuls ive  t h r u s t  a c t s  i n  f r o n t  
of t h e  c e n t e r  of g r a v i t y  of t h e  
s h i p ' s  fuse lage .  

W i t h  r egard  t o  t he  i l l u s t r a t i o n s :  as long a s  t h e  rocket-plane has n o t  yet 
h e %  built., 1 am un fo r tuna te ly  unable t o  submit t o  you any photographs o r  
g-aphs, ' 

O f  ~~e na3y subsequent speakers  i n  t h e  d i scuss ion ,  we s h a l l  only quote 
t r e  :.ne a_$ rocket  expe r t  who explained t h a t  t h e  i d e a  of a l i qu id - fue l  
r3cket =gaq n3t new, but  t h a t  i t  w a s  no t  f e a s i b l e ,  a s  h i s  experiments had shown. 
r v  
~ l e  heac 2: c c ~ b u s t i o n  des t roys  the  j e t ,  even i f  t h e  novice he re  d i d  no t  know 
:?at, 132 ;ahusid  be l i eve  t h e  o ld  rocket  exper t .  - Another s a i d  t h a t  t h e  l e c t u r e r  
had indecd no t  taken i n t o  cons idera t ion  t h a t  t h e  co ld  of o u t e r  space (-273O) 
vzry qu5rx l j -  C ~ I J S ~ S  a l l  human l i f e  t o  f r eeze .  No i n s u l a t i n g  l a y e r s  he lp  here .  
4,1 qetalc become hard and b r i t t l e  and they  crack.  Death from co ld  i s  i n e v i t a b l e  
Ear rhe r,.-caiBed as t ronau t ,  when he has l e f t  t h e  p r o t e c t i v e  atmosphere of t h e  
e a r z b ,  - ' rhe next s a i d  t h a t  he thought t h a t  t h e  screening  a g a i n s t  t h e  g r e a t  
i- . tensity of the sun ' s  r a d i a t i o n  would be a much more d i f f i c u l t  problem than 
t-e c o l d r ~ e s s  of space. (I do no t  remember V a l i e r ' s  r e p l y  t o  t h e s e  ques t ions .  
O ~ ~ i o u s l p  tine was too l i m i t e d  t o  g ive  r e p l i e s  t o  every th ing . )  

Then M r .  von Prondczinsky, a former naval  o f f i c e r  and w a r  a v i a t o r ,  now 
dspartmzn:a; head of t h e  German Test  P l a n t  f o r  Aeronaut ics ,  asked l e a v e  t o  speak. 
B+ p r o p ~ : ~ c ;  &Eat all those  who were concerned wi th  rocket  problems should team 
u.7 in crder  t o  work toge ther  t o  t h e  same end, exchanging t h e i r  i deas ,  i n  o rde r  
t> avoid jnnecessary wast ing of funds,  which a f t e r  a l l ,  a l l  come from t h e  s t a t e ' s  
p,;cket, as  a consequence of i d e n t i c a l  p r o j e c t s  being worked on by va r ious  ind i -  
v;dc~ls ar Lhe same time. - To t h i s  Va l i e r  r e p l i e d  t h a t  he had never y e t  received 
a s ing le  ??enny from t h e  s t a t e  f o r  h i s  work and t h a t  every th ing  he had inves ted  
5, his rocket experiments so f a r  was h i s  self-earned money, and he presumed 
t i a t  he cculd indeed work wi th  i t  a s  he wished. - This ,  of course,  only made 



t h i s  p a l e  man, w i t h  h i s  s t r a n g e  p r o j e c t s ,  appear  even more dubious t o  the 
aud ience  who a l l  r e c e i v e d  t h e i r  f i x e d  monthly pay e i t h e r  d i r e c t l y  o r  i n d i r e c t l j r  
from s ta te  s u b s i d i e s  t o  t h e  a i r c r a f t  i n d u s t r y  and t o  t h e  a i r l i n e  conapanies etc, 
Could one t a k e  him s e r i o u s l y ?  

F i g u r e  13. F i n a l  o b j e c t i v e :  The space  s h i p  

( G y r o p i l o t s  h e r e  a s s u r e  the f l i g h t  s t a b i l i t y )  



Then yet  another person impulsively asked leave t o  speak. It was the  
r e t i r e d  naval government surveyor Engberding. Having j u s t  overheard o the r  
l i s t e n e r s  whispering, ' I s n ' t  t h a t  Engberding, who i s  always talking about a i r -  
ships? '  he began h i s  remarks laughingly: 'You a r e  q u i t e  r i g h t ,  Engberding is 
always t a lk ing  about a i r s h i p s ,  about Zeppelin a i r s h i p s .  I f ind  tha t  w e  should 
not  take  an i n t e r e s t  i n  such out-of-the-way th ings  a s  space rockets ,  but con- 
c e n t r a t e  a l l  our f i n a n c i a l  p o s s i b i l i t i e s  on the  construction of Zeppelin a i r -  
ships.  I n  t h i s  a f f a i r  Germany has such an advantage over the  other nat ions 
t h a t  it  is here t h a t  we should concentrate our chief  e f f o r t  i n  order t o  reacquire 
Germany's pres t ige .  Surely t h i s  is more important than the  rocket planes which 
the  speaker has proposed.' 

Everyone laughed, f o r  how of ten  had such statements already been heard from 
the  f a i t h f u l  d i s c i p l e  of the  Zeppelin a i r sh ip .  I n  a happy frame of mind about 
Engberding, t h e  s t a lwar t ,  the  audience l e f t  the  l e c t u r e  h a l l  chat ter ing.  

For Valier ,  the  evening at  the  S c i e n t i f i c  Society f o r  Aeronautics i n  
Berl in was a g rea t  disappointment." 

Max Valier found f a r  more recognit ion abroad. A Russian newspaper wrote: 
I I The previously mentioned committee of the  In terplanetary  Department of 
Inventors has now o f f i c i a l l y  inv i t ed  Max Val ier ,  an au thor i ty  i n  t h i s  f i e l d  of 
work which concerns the  whole of humanity, and one of the  g rea tes t  fellow- 
workers s t r i v i n g  t o  achieve the  common i d e a l ,  t o  take p a r t  with h i s  mater ia l  
i n  the  World Exhibit ion at  Moscow." Moreover, a t  t h a t  t i m e ,  Valier  had a l s o  
received an i n v i t a t i o n  from a leading personal i ty  of the  German Colony i n  Porto 
(Portugal) t o  go the re  and t o  give l e c t u r e s  on h i s  projec t  of the  transocean 
rocket ship  f o r  high a l t i t u d e  f l i g h t .  I n  add i t ion ,  an i n f l u e n t i a l  person from 
a l a r g e  Mexican mining company had got  i n  touch with Valier .  . . . - I n  New 
York, London, Par i s ,  ~ i i r i c h ,  Copenhagen, - everywhere, the  leading newspapers 
published de ta i l ed  r e p o r t s  on t h e  b r i l l i a n t  p r o j e c t s  of Max Val ier .  

Count Zeppelin had been r id icu led  i n  Germany during h i s  years  of s t ruggle  
a t  t h e  t u r n  of the  century, whereas he received temptingly favorable o f f e r s  
from abroad, which, however, he refused. The same now happened i n  the  case of 
Valier .  He had s e n t  i n  h i s  p ro jec t s  f o r  t h e  progressive development (which 
he had a l ready published i n  newspapers, i n  many i l l u s t r a t e d  magazines and 
l ec tu res )  a t  the  i n v i t a t i o n  of the  Moscow Committee of the  In te rna t iona l  Astro- 
n a u t i c a l  Show. He f e l t  t h a t  it  should be shown the re  t h a t  work was being done 
on the  problem i n  Germany too. But t h a t  he had refused o f f e r s  from abroad 
s p e c i f i c a l l y  d i rec ted  a t  himself can be seen from the  letter wri t ten  by h i s  
sister on March 21, 1960, i n  reply  t o  another question (we had asked f o r  infor-  
mation on the  pronunciation of the  name Val ier ) .  

She repl ied:  

I t  I n  Bozen t h e  name was pronounced a s  follows f o r  the  whole Valier  
family: V l i k e  f a t h e r  and not  W. And a long i e  a s  i n  pan.ier. - Uncle 
Gotthard Fimselfy who l ived  for-over 20 years in P a r i s ,  and who was 



later a baker in Innsbruck, did not make his name French, although at 
that time it would have been a very obvious thing to do. 

The abnormal urge of many Germans to be more attached to everything 
which is foreign than to the dear fatherland was really not felt by Max. 
But it was all the same to him whether Valier was pronounced in one way 
or another, since he did not attach importance to it. 

Max Valier was German, personally he did not want to be anything 
else. When he received an offer from America to go there in order to be 
able to perfect his projects with financial assistance, he refused. Even 
Moscow had made him an offer at that time. But he wanted to make his 
inventions and his projects available to his fatherland without fail. 

He said to me: 'It would be ridiculous if one could not even become 
great in one's own fatherland.' - and you yourself know how things went 
with him there. 

If he had not been so considerate he would have certainly had an 
easier and better life. But, after all, I am pleased that he remained 
faithful to his fatherland." 

With tremendous diligence and personal unpretentiousness Valier tried to 
raise the money necessary for the first fundamental rocket tests by writing 
articles and by lecture tours. In doing so, Mrs. Thea Lindemann facilitated 
matters for him considerably by her "Organization for Culture Lectures." Her 
letter-head read: "Society for the Promotion of German Culture Expeditions, 
Registered Association, Berlin-Wilmersdorf". She helped many a person who 
made expeditions through still unknown regions of Africa and Asia. She was 
called the "mother of explorers". (Her prote'g6s included Filchner , who 
explored Tibet, the "sea-devil1' Count Luckner, Colin Ross, Rolf Italiaander, 
who travelled through Africa, and the female aviator Elly Beinhorn.) She 
now also took care of Max Valier, organizing his lecture tours and making the 
necessary preliminary announcements. She had a great deal of experience in 
this domain and knew what appealed to the public. An attractive lecture 
program was printed according to her instructions and was sold at the entrance 
to the hall. One sees on this program a picture of Max Valier, flanked - 
somewhat showily, it is true, but nevertheless concisely and clearly - by an 
enumeration of the problems to be dealt with by the speaker. The inside pages 
of the program show four of his sixty lantern-slides, as well as a report 
which the Weser newspaper had published on December 9, 1926, about Valier's 
lecture; on the back there are further views of the press (see Appendix 8) -  

In 1958, Alfred Fritz wrote "Take-off into the Third Dimension" (Start in 
die Dritte Dimension) (Herold-Verlag). 

From it we quote: 

On June 5, 1927, in the parlor of an ale-house in Breslau, the "Society 
for Astronautics" was founded. Johannes Winkler took the chair - after Valier 



had had t o  r e fuse  on account of h i s  many tours  - and he became the  e d i t o r  of 
the  f i r s t  technica l  journal  "Die Rakete" (The Rocket), which appeared u n t i l  1929. 
In the  space of only s ix  months t h e  soc ie ty ,  which w a s  soon known a l l  over the  
world as the  "VfR", a l ready had about 500 members. . . . I I 

On August 20, 1927, Valier, then i n  Munich, wrote the  l a s t  l e t t e r  which 
has been preserved i n  t h e  Oberth-Valier correspondence: 

I I Dear Professor,  

It is  a pleasure  f o r  m e  t o  hear  v i a  Breslau t h a t  you have accepted 
our i n v i t a t i o n  t o  j o i n  the  newly founded Society f o r  Astronautics ,  but  I 
would f ind  i t  unworthy of your m e r i t s  i f  you w e r e  t o  appear only a s  a 
simple member. For t h i s  reason I have, today, informed those i n  Breslau 
t h a t  I would g r e a t l y  approve of your being e lec ted  t o  the  executive board. .. I hear t h a t  you, too,  w i l l  soon have f i n a l l y  completed t h e  t h i r d  e d i t i o n  
of your book - and I hope t h e  same th ing f o r  myself. I have not  been a b l e  
t o  w r i t e  any more on t h e  book from f i n a n c i a l  necess i ty ,  f o r  I have had 
q u i t e  l i t e r a l l y  t o  keep on working from one day t o  t h e  next  so  a s  a o t  t o  
s t a r v e ,  e spec ia l ly  i n  the  l a s t  weeks. No amount of i d e a l i s t i c  success can 
b l ind  me t o  t h i s  f a c t ;  it has c o s t  me much pr iva t ion .  You can see  how 
th ings  stand a t  t h e  moment with my p r o j e c t  from t h e  enclosed a r t i c l e .  ... 
I n  addi t ion ,  I have convinced myself, on the  b a s i s  of the  d iscuss ions  and 
the  tests i n  Rottweil ,  t h a t  powder rockets  w i l l  s u f f i c e  f o r  the  f i r s t  take- 
o f f ,  and probably a l s o  f o r  breaking t h e  present-day a l t i t u d e  world record,  
and so  I s h a l l  s t a r t  by using these  i n  order  t o  quickly forge ahead with 
the  f i r s t  takeoff a t  a l l  cos t s .  I am doing t h i s  i n  the  convict ion t h a t  
then a l l  the  world w i l l  be l i eve  i n  our p r o j e c t s  and everyone w i l l  a l s o  
support us when we wish t o  make f u r t h e r  progress.  - I should welcome it 
very much i f  we w e r e ,  from now on, t o  co l l abora te  more again,  both i n  
p r i v a t e  and i n  public .  ... I would a l s o  welcome your being represented i n  
the  "Rakete" with an a r t i c l e  i n  the  near  f u t u r e ,  f o r  I am a f r a i d  t o  say 
t h a t  the  l a s t  two i s s u e s  were w r i t t e n  almost exclus ively  by M r .  Winkler 
and myself. 

You have been s i l e n t  f o r  a long t i m e  and I was beginning t o  f e a r  t h a t  
t h i s  might be due t o  some misunderstanding, but  I very much hope t h a t  t h i s  
l e t t e r  w i l l  s u f f i c e  t o  revive our f r i e n d l y  r e l a t i o n s  of the  pas t .  

With nothing more t o  say f o r  today, allow me t o  express my r e s p e c t f u l  
regard and my unchanging f e e l i n g s  of f r iendship .  

Yours f a i t h f u l l y  
Max Val ier  . " 

But the re  was no reply .  



On May 23, 1930, in an aricle entitled "~iinchen und der Erfinder" (Munich 
and the inventor), the editor of the ~Gnchner Neueste Nachrichten, who knew 
Valier and his aspirations and efforts well, gave a retrospective description 
of Valier's rocket years which began with his collaboration with Oberth: 

"In 1923, the young professor Hermann Oberth, a native of Transylvania, 
had come to Oldenbourg and had offered for publication the booklet which 
formed the prelude to Valier's new work. Oberth had the commendation of 
an eminent South German astronomer in his pocket, and the publishing house 
accepted the work on an off-chance. But the prospects of this off-chance 
actually coming off were rather bleak at first. A year later, Max Valier 
came to the same publishing house and declared that he wished to rewrite 
Oberth's book in a way which was intelligible to all, since it was of 
great consequence to him that OberthPs ideas be promoted. 

This, then, was originally Valier's aim when he set out to make propa- 
ganda for Oberth's ideas. Success did not fail to appear. With the publi- 
cation of Valierts book "Advance into Space" (Vorstoss in den Weltenraum) 
interest in Oberth's book rapidly increased. The editions of the two books 
were out of print in no time. New editions were published. The last, 
third, edition of  berth's book which, after further revision, had developed 
into a handsome volume with the new title "Way to Space Travel" (Wege zur 
Raumschiffahrt), even received the prize of a French learned society of 
astronomers, the value of which in money was, moreover, doubled in recogni- 
tion of the great importance of the work. Thus in Munich Max Valier became 
the pioneer of Oberth's book, of the idea of rocket space travel.+) 

But Max Valier did not content himself with this, he himself began 
to design and to work out projects on the future form of the space 
rockets - for the rocket seemed to him, too, to be the only correct 
possibility of propulsion. In contrast to Oberth, Valier was of the 
opinion that the future form must be developed from the modern airplane. 
Moreover, Valierts aeronautical knowledge, acquired whilst serving in the 
Austrian flying corps during the World War, played a part. In the course 
of his experiments, Valier set up his own theory of the development of 
the space rocket, based not on visionary prototypes but on serious scien- 
tific activity." etc. 

+)~rom then on, Oberth' s physical considerations and calculations met with silent 
recognition from academic circles in Germany and Austria, and no one declared 
in public any more that Oberth 'proceeded from false physical assumptions' in 
his rocket project. 



Figure 14.: Design of a sporting plane with propeller 
engine and rocket engine in tandem arrangement. 

(For cross-country flight the propeller engine 
is sufficient, for a short taxiing takeoff and 
for acrobatic flight the rocket engine provides 
additional power.) 

Fritz von Ope1 finances Valier's Project. 

Bow the second section of his work for astronautics begins is related by 
V a l i e r  h ~ m s e l f  on pages 189/90 of "Rocket Travelq' (Raketenfahrt): 

"Unfortunately, the author lacked money just as much as he lacked 
the technical resources necessary for him to be able to produce evidence 
of the correctness of his assertions by means of a practical demonstration. 
In vc ia ,  he tried to provide the resources for completing the project on 
his 07m efforts, by means of far more than two hundred lectures given in 
a l l  German-speaking countries, and by his Literary activity. Moreover, 
in scmmer 1927, the reports that foreign countries would soon come forward 
with the first take-off tests in the field of rocket engines, increased. 
In this position, he finally decided in late autumn 1924 to abandon the 
idea of carrying the project through on his own, and to seek support from 
others. 

The project as it stood at that time, and which had, initially with- 
out saccess, been offered to various distinguished persons and to people 
in i~fluential positions, consisted of four stages of execution." 



(These four stages have already been outlined on the occasion of the 
lecture at the Scientific Society for Aeronautics; see p. 239) 

Valier continues: 

"In actual fact after a short explanation of his project, the author 
succeeded in finding the sought-after financer in the person of the well- 
known industrial magnate and sportsman, Fritz von Opel, and by inviting 
offers from pyrotechnical factories he found a competent collaborator in 
the person of Engineer F. Sander. "+I 

Thus in January 1928, Valier was able to begin with the first stage of 
his program, the systematic investigation of powder rockets. He describes the 
testing installation as well as the object and the result of the tests in: 

"Rocket Travel" (Raketenfahrt) p. 200 ff. Verlag Oldenbourg, 1929 

"The Development of High Performance Powder Rockets. 

It is really incomprehensible how, in view of the general technical 
progress in the last decades, the scientific development of the rocket could 
have been so neglected that even at the present time we are still working alto- 
gether according to age-old principles. One cannot find in any textbook a 
formula with which the performance of a rocket may be calculated in advance in 
the same way as a bridge construction of a particular bearing capacity, or an 
engine of a specified horsepower. 

This is why, on commencing the systematic tests at Sander's in ~ e s e G n d e  
in January 1928, after entering into association with Opel in the fall of 1927, 
the author first had to strike out on his own in quest of the laws governing 
rocket performance. Although the authentic results cannot be communicated, for 
reasons of secrecy, it.is intended to give a general outline of the trend of 
the investigation. 

To begin with it was necessary to build an appropriate measuring apparatus 
in order to obtain the curve of the jet reaction as a function of time. A 
device resembling a decimal balance (cf. Figure 15) proved suitable for this 
purpose. The rocket to be measured could be placed in a holder in various 
grooves along the top edge of the beam of this device, while the edge of the 
spring balance geared into similar grooves along the bottom edge of the beam 
(this permits arbitrarily large or small transmission ratios within the limits 
of variation of the power arm and the leverage of load). The spring balance 
moved both the customary pointer on the round instrument dial and a necessarily 
connected recording arm which recorded the pressure of reaction of the rockets 
in kilograms on a paper tape on a drum made to rotate steadily by a clockwork 
mechanism (cf. Figures 16 and 17). Obviously, the measuring apparatus is 
calibrated. 

+)on December 8, 1927, the contract was made according to which Valier offered 
the Opel company his project of rocket propulsion to be jointly realized. In 
it, manned rocket flights were already scheduled as the third stage. 



Figure 15.: Device for measuring the rocket force 
(from "~ocket Travel" (Raketenfahrt) 
Figure 51). This simple measuring device 
had already been planned earlier on by 
Valier, and on February 1, 1926 he 
described it to Professor Oberth in a letter. 

From the graph one can immediately read off the powered phase in sec and 
the respective reaction in kg, the maximum value being recognizable as the 
highest point of the curve. The area enclosed by the curve (whereby one must 

Figure 16.: Reaction force of 
the rockets. 

Force-time recording of the 
above measuring device (from 
"Rocket Travel", Figure 52) 

sec Z 3 4 5 

Figure 17.: 
Key : 

(a) Bore rocket 
(b) Average reaction 

Key : 
(a) Massive fuse 
(b) Average reaction 
(c) Weight full 
(d) Weight empty 



Figure 18. : 
Fuse (B) and 
bore rocket (S) 

The fuse has a massive powder charge. 
During the whole of the burning-out 
time its incendiary area is equal to 
its cross-sectional area. 

The bore rocket has, as a result of 
its cavity, a considerably greater 
incendiary surface. Therefore it 
burns out much more quickly than the 
fuse and it develops a considerably 
greater reaction force. 

deduct the decrease in weight from the weight full to the weight empty), as 
the product of the reaction force in kg x the powered phase in sec, serves 
to some extent as a measure of the motive power of the rocket tested. (Just 
as a working engine, together with the supply of fuel which it carries along 
with it, can be said to effect so many meters per kilogram, so it can be said 
that a particular rocket effects so many kilograms per second until its pro- 
pelling charge is consumed.) If one divides the area of the curve mentioned 
previously by the powered phase, one obtains the average reaction R. If, on 
the other hand, one divides the total weight of the propelling charge by the 
powered phase, one obtains the amount of powder m vaporized per second (in 
kg of weight and, by further dividing by g = 9.81, in the kg of mass necessary 
here). But from the last two, according to the fundamental equation of rocket 
propulsion R/m = C there results the exhaust-gas velocity of the combustion 
gases. This is again directly proportional to the dynamic efficiency, for the 
latter is equal to the exhaust-gas velocity actually attained, expressed as a 
percentage of the highest exhaust-gas velocity theoretically possible. 

The systematic experiments for the development of high-performance rockets 
were suitably begun with fuses which were packed with powder and compressed 
under maximum pressure, because only with these fuses is the incendiary area 
exactly equal to the sectional area of the caliber in cm2, and because it remains 
unchanged throughout the whole burning-out time. Proceeding from the full width 
of the caliber, reducing rings with different bore diameters were'attached to 
the upper end of the cylindrical metal casings. The internal diameter of these 
rings is known exactly, so that the ratio of the incendiary area to the dis- 
charge openings can be calculated precisely. 

Of course, the propelling charge must be accurately counterbalanced. 

If, for example, the caliber were 50 mm, it would be appropriate to fit 
rings with the following inside diameters, beneath which are listed the cor- 
responding ratios of the incendiary areas to the discharge opening: 

+ = m r n .  . 
F:f  . . . . 
$ - mm. . 

F : f  . . . . 

50 140 
I,OO~ 1,56 

30 
2,78 

I 1 g 1 8 1 8 7 7 6'/? 6 ' 5 5 . 2 )  5.00 

25,001 30,9 34,6 39,~: 44,5 51-0 59,3' G9,5 847 , Ioo,o 



Of course, one then begins the  de f lagra t ion  on the  spring balance with 
the  g r e a t e s t  opening, continuing down t h e  s c a l e  u n t i l  the  explosion occurs. 
Since chance inf luences  may e a s i l y  have been involved j u s t  a t  the  c r i t i c a l  
l i m i t  of t h i s  explosion, t h e  measurements are repeated f o r  purposes of v e r i f i -  
ca t ion with the  two o r  th ree  i n s i d e  diameters ly ing c l o s e s t  t o  t h e  explosion 
l i m i t .  

The r e s u l t  of such a series of measurements is  as remarkable a s  it is 
ins t ruc t ive :  From a f u l l  c a l i b e r  opening down t o  hal f  of t h e  same, the  burning 
t i m e  and rec ip roca l  amount of powder vaporized per second only vary s l i g h t l y  
and the  reac t ion  and t h e  exhaust-gas ve loc i ty  remain low. (Therefore i n  Fig- 
u re  19 t h i s  sec t ion  of the  curve is omitted.) But i f  the  contrac t ion becomes 
l e s s  than 1/3 of t h e  c a l i b e r ,  the  incendiary surface  r a t i o  becomes 9: l  and more, 
i n  which case  the  burning t i m e  begins t o  decrease, perceptibly a t  f i r s t ,  and 
l a t e r  more and more rap id ly  u n t i l ,  a t  an i n s i d e  diameter of approximately 118 
of the  c a l i b e r ,  o r  an incendiary surface  r a t i o  of F:f = 64:1, an explosion 
occurs. By using well-molded nozzles ins tead of the  contrac t ion r ings ,  one 
can of course push back the  explosion l i m i t  t o  a neck diameter of 1/9 - 1/10 
of the  c a l i b e r  o r  t o  an incendiary surface  r a t i o  of F:f = 81:l o r  100:1, but 
there  w i l l  nonetheless come a point  a t  which t h e  explosion inevi tably  occurs, 
no matter how t h i c k  t h e  wa l l s  of the  casing may be. I n  t h e  curve, t h i s  i s  
i l l u s t r a t e d  by the  point  where t h e  curve of t h e  powered phase f a l l s  t o  zero, 
while the  curve of t h e  amount of powder vaporized per  second rises up t o  i n f i n i t y .  

This behavior corresponds, i n  all respects ,  t o  what might be expected. 
The shape of the  reac t ion  curve and of t h e  exhaust-gas ve loc i ty  curve, on the  
o ther  hand, seems s t range.  It is c o r r e c t  t h a t  the  reac t ion  increases  a s  the  
opening is  narrowed down, u n t i l  t h e  explosion l i m i t  is reached, but  towards 
the  end it increases  only slowly, f o r  - however paradoxical t h i s  may seem - t h e  
exhaust-gas veloci ty ,  which is calcula ted  according t o  the  procedure indicated 
above, a l ready decreases again a considerable t i m e  before t h e  explosion pressure 
s e t s  i n ,  and ins tead shows an i n i t i a l l y  unexpected maximum value when the  open- 
ing  is  narrowed down t o  approximately 116 of t h e  c a l i b e r ,  o r  when the  incendiary 
surface  r a t i o  is approximately 36:l. This f a c t  is  j u s t  a s  important a s  i t  is 
encouraging f o r  the  construction of high-performance rockets ,  s i n c e  the  l o g i c a l  
conclusion t o  be drawn from it is t h a t  one does not  need t o  get  as c lose  a s  
poss ib le  t o  the  point  of explosion by using very thickwalled casings,  but t h a t  
one can a t t a i n  the  h ighes t  poss ib le  exhaust-gas ve loc i ty  f o r  the  type of powder 
concerned already with q u i t e  l a r g e  openings and low chamber pressures,  i.e. 
with q u i t e  low empty weights. 

I f  one repeats  t h e  f i r s t  series of experiments i n  the  s u i t a b l e  range with 
well-formed nozzles,  i t  becomes apparent t h a t  one can not  only double the  
exhaust-gas ve loc i ty  i n  the  case of s u i t a b l e  neck diameters, but tha t  one can 
a l so  force  the  former explosion l i m i t  down, so  t h a t  g rea te r  incendiary surface  
r a t i o s  become poss ib le  as a r e s u l t  of laminar flow. This of course means t h a t ,  
although t h e  exhaust-gas ve loc i ty  is  a l ready  decreasing, a somewhat higher 
product might s t i l l  be obta inable  i n  t h e  form of t h e  reac t ive  force ,  s ince  the  
mass vaporized per  second is  increasing.  (Rockets, j u s t  l i k e  a i r c r a f t  engines, 
have a maximum economy r a t i o  and a maximum performance r a t i o ,  which i n  t h i s  
case p e r t a i n  t o  t h e  incendiary area . )  



Figure 19. : Result of a systematic series of measurements: the maximum 
exhaust-gas velocity is before the explosion limit (from 
"Rocket Travel" (Raketenf ahrt) , Figure 53) . 

Key : (a) Explosion limit 
(b) Nozzle 
(c) Caliber = 50 mm 
(d) Powered phase 

(e) Amount of powder 
(f) Exhaust-gas velocity 
(g) Reaction 

With a fairly well-formed nozzlet) and black powder, one can count on 
obtaining 1/3 kg of reaction per square centimeter of incendiary surface. 
While this holds good initially for solid fuses, this formula also proves to 
be excellent for all hollow bore rockets, irrespective of whether these are 
beaten on a tapered mandrel, cylindrically bored, or cylindrically bored in 
stages. One then only has to take the respective incendiary surface into con- 
sideration. " 

There follow reflections on the ordinary rockets used in firework displays, 
and on ships' rescue flares, and also on the capillary fissures in the powder 
composition of the rocket, which cause explosions because the incendiary surface 
is suddenly enlarged incalculably by a fissure. - In order that the interest 
aroused in the reader for rockets does not cause accidents, Valier then stresses: 

+)1n the previous theoretical part of "~ocket Travel", Valier explained the 
effect of the nozzle in the section "~roblems of Chambers and Nozzles" 
(pp. 132-139) and demonstrated by means of a numerical example how much the 
thermal efficiency of a rocket can be increased by fitting a good nozzle. 



11 Even he re ,  one should n o t  f a i l  t o  warn any u n i n i t i a t e d  person a g a i n s t  
ca r ry ing  o u t  rocke t  experiments.  For i f  one wishes t o  a t t a i n  h igh  per for -  
mances, one must d e l i b e r a t e l y  go r i g h t  up t o  t h e  explos ion  l i m i t .  Even 
t h e  au thor  and t h e  engineer  Sander had t o  r e s o r t  t o  conducting t h e  experi-  
ments on a shoot ing  range, where they were a b l e  t o  keep t r a c k  of events  
from behind timbered w a l l s  s e v e r a l  inches t h i c k ,  looking through observa- 
t i o n  ho le s  w i th  s c i s s o r  t e l e scopes  and f i l m  cameras. I n  t h e  beginning, 
heavy explosions occurred almost d a i l y ,  des t roying  expensive measuring 
apparatus .  Sharp-edged fragments of t h e  steel cas ing  f lew about and pene- 
t r a t e d  deep i n t o  t h e  hardwood w a l l s ;  sometimes even white-hot nozz les  
weighing s e v e r a l  kilograms shot  more than  100 m up i n t o  the a i r ,  and on 
one occasion t h e  powder charge was ca t apu l t ed  out  w h i l s t  s t i l l  unburnt ,  
almost causing a f o r e s t  f i r e  s o  t h a t  t h e  f i r e  department had t o  s t e p  i n .  

I n  view of t h e s e  d i f f i c u l t i e s ,  many py ro techn i s t s  i n  t h e  p a s t  had 
come t o  be of t h e  opinion t h a t  it would never  be p o s s i b l e  t o  a t t a i n  c e i l -  
i n g s  h igher  than  2,000-2,500 m w i th  powder rocke t s .  Even Congreve was 
obl iged  t o  abandon t h e  f i e l d  80 yea r s  prev ious ly  i n  t h e  f a c e  of t h e  improved 
performances of t h e  heavy a r t i l l e r y ,  because he no longer  saw any way ou t  
of t h e  a l l e g e d  impasse i n  which rocket  development had landed. 

But t h a t  t h e r e  is nonethe less  a way ou t  has  been proved above a l l  by 
t h e  success  of Professor  R. B. Goddard i n  America, who apparent ly  a l r eady  
i n  1917-1918, conducted t h e  s a m e  s e r i e s  of experiments t h a t  t h e  p re sen t  
au thor  and engineer  Sander c a r r i e d  out  i n  t h e  win te r  of 1928, a r r i v i n g  
a t  t h e  same laws and f ind ings . ' '  

These pages show t h a t ,  a s  soon as he had t h e  f i n a n c i a l  p o s s i b i l i t y  t o  do 
so ,  V a l i e r  a c t u a l l y  c a r r i e d  ou t  and eva lua ted  h i s  a l r eady  long-planned system- 
a t i c  s e r i e s  of t e s t s .  From t h e s e  tests he obta ined  information on t h e  exhaust- 
gas v e l o c i t y  and t h e  f o r c e  of r e a c t i o n ,  and on how these  a r e  inf luenced  by t h e  
r a t i o  of t h e  incendiary  su r f ace  t o  t h e  d ischarge  p r o f i l e .  I n  p a r t i c u l a r ,  he 
observed t h e  s t r ange  phenomenon t h a t  s h o r t l y  be fo re  t h e  explos ion  l i m i t  t h e  
r e a c t i o n  f o r c e ,  which has  h i t h e r t o  been r i s i n g ,  drops (Figure 19 ) ,  and he a l s o  
noted t h e  g r e a t  i n f luence  of t h e  nozz les  on t h e  r e a c t i o n  f o r c e  and t h e  explos ion  
l i m i t .  

Nowhere i n  t h e  t e c h n i c a l  l i t e r a t u r e  of t h a t  t ime w a s  anything resembling 
what V a l i e r  publ ished i n  h i s  book " ~ o c k e t  Travel" (Raketenfahrt)  (Munich 1928, 
Oldenbourg Verlag, pp. 200 t o  208) t o  be found. 

A f t e r  t h i s  t e c h n i c a l  r e p o r t ,  he says i n  t h e  l a s t  paragraph of t h e  chapter  
1 I Development of t h e  High-Performance Powder ~ o c k e t s " :  

I t  . . . In  s p i t e  of every th ing  which came t o  pass  l a t e r  and which 
l e d  t o  t h e  sepa ra t ion  of t h e  au thor  from Opel and Sander by reason of 
s c i e n t i f i c  and personal  d i f f e r e n c e s ,  i t  should be poin ted  ou t  he re  once 
aga in  t h a t  i t  was ind i spu tab le  t o  t h e  m e r i t  of F r i t z  von Opel t h a t  he 
took up t h e  a u t h o r ' s  p r o j e c t ,  t h a t  he recognized its s i g n i f i c a n c e  and 
supported i t s  r e a l i z a t i o n  wi th  l a r g e  sums of money, whi le  Sander l i kewise  
worked t o  t h e  b e s t  of h i s  a b i l i t y  a s  a pyro technis t  i n  t h e  common cause. 



Only i n  t h i s  way w a s  i t  poss ib le  t o  achieve i n  2 months what i t  had previ- 
ously not  been poss ib le  t o  do i n  50 years - namely, t o  c r e a t e  rockets  cap- 
a b l e  of proving t h a t  rocket t r a v e l  on the  ground and i n  the  a i r  i s  poss ib le  
f o r  a human being. . . . I' (pp. 20718). 

(b) Rocket Travel  (taken from t h e  book of the  same t i t l e  by Max Valier  
p. 209 f f . )  

11 A s  e a r l y  a s  i n  the  middle of February 1928, the  systematic t e s t s  
c a r r i e d  out  a t  t h a t  t i m e  by t h e  author together with Sander i n  wesermiinde, 
on t h e  development of high-performance rockets  of a c a l i b e r  of 5 cm o r  
9 cm, had turned out  so  we l l  t h a t  he w a s  ab le  t o  announce t o  F r i t z  von 
Opel t h a t ,  pyrotechnical ly,  everything was ready f o r  the  f i r s t  rocket- 
propelled c a r  i n  t h e  world t o  s t a r t .  

But th ree  more weeks were t o  pass before he could ca r ry  out h i s  
plan. For var ious  reasons, the  gathering of a l l  the  main people concerned 
could only be scheduled f o r  March 11, i n  ~; isse lsheim am Main, the  head- 
o f f i c e  of t h e  Opel works. 

I n  the  meantime, of course, nobody a t  wesermiinde remained i d l e  i n  
pe r fec t ing  t h e  rockets .  But t h e  author p a r t i c u l a r l y  i n s i s t e d  on personally 
undertaking a few t r i a l  t r i p s  i n  complete secrecy a t  Bremerhaven, i n  an 
ordinary 4 hp Opel automobile f i t t e d  with rockets ,  before going t o  
~i isse lsheim,  i n  order t o  be absolute ly  sure  of success the re ,  and a l s o  
i n  order t o  safeguard t h e i r  p r io r i ty . "  

By means of s t a r t i n g  and coast ing tests, Val ier  had ascertained t h a t :  

a t  18 36 72 km/hr t h e  4 hp opel+) has a t o t a l  r e s i s t ance  of about 12 
22 63 kg, when t h e  weight of t h e  automobile (including the  d r ive r  and 
rockets)  = 800 kg. 

It should be q u i t e  poss ib le  t o  acce le ra te  t h i s  mass and t o  overcome 
t h e  t r a c t i o n a l  r e s i s t ance  with bore rockets  of 80 o r  200 kg th rus t  and 
long-burning fuse  rockets  of 18 kg t h r u s t .  - Valier  repor ts :  

"Unfortunately, the  author ' s  in ten t ion  t o  personally undertake the  
f i r s t  rocket t r i p  i n  the  world f a i l e d  because he did not have a ca r  of 
h i s  own i n  which t o  do so ,  and because Sander could not be persuaded t o  
place h i s  privately-owned 4 hp Opel a t  h i s  d isposal  f o r  t h i s  purpose." 

Even on March 12,  a f t e r  a r r i v i n g  i n  ~i isse lsheim,  it was found t h a t  
t h e  spec ia l  c a r ,  which had been under construction f o r  a long time, was 
s t i l l  not  f in ished.  But the re  were, of course, plenty of 4 hp Opel 
chass i s  t o  choose from. So a s o l i d  wooden f i r i n g  platform was b u i l t  on 
one of these chass is ,  onto which the  rockets  could be fastened,  and the  
c a r  w a s  driven onto the  Opel racetrack.  A t  about three  o'clock i n  the  
afternoon,  the  s t range vehic le  was ready t o  go. A t  the  l a s t  moment, 

+)4 hp means: 4 hp according t o  the  r a t i n g  formula ( in  ac tua l  f a c t  16 hp). 
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another small d ispute  broke out amongst the  p r inc ipa l  pa r t i c ipan t s ,  over 
who should be the  f i r s t  t o  d r ive  the  ca r .  F ina l ly ,  the  former r cing 
d r i v e r  Kurt C. Volkhart was ent rus ted  with t h i s  honorable task. 3 

In  order t o  take no r i s k s ,  only a 50 mm bore rocket  producing a t h r u s t  
of 80 kg and a 90 mm continuous fuse  rocket producing approximately 18 kg 
t h r u s t  were b u i l t  onto the  car  f o r  the  f i r s t  t r i a l  run, and s ince  there  was 
no i g n i t i n g  machine ava i l ab le ,  they were igni ted  with the  fuses  which a r e  
genera l ly  used i n  pyrotechnics, a f t e r  Volkhart had taken h i s  place i n  the  
d r iv ing  seat. 

Seconds of tension passed whi l s t  t h e  fuses  burned. Volkhart s a t  
a t  t h e  s t e e r i n g  wheel a s  i f  he was going t o  be shot out  of a cannon, 
ready t o  muster a l l  the  s k i l l  of an experienced racing d r ive r  t o  keep the  
ca r  under control .  A l l  t h e  o the r  spec ta to r s  sought protec t ion i n  the  
event of an explosion and exci tedly  waited t o  see what would happen. Only 
Sander and the  author had other  worries:  we were wondering whether the  
two rockets ,  with a combined t h r u s t  of only 100 kg, would be ab le  t o  get  
t h e  c a r ,  which w a s  much too heavy f o r  them (weighing 600 kg with t h e  
d r i v e r ) ,  moving a t  a l l !  ... 

Fina l ly  the  f i r e  set off  t h e  rockets ,  from which the re  i n s t a n t l y  
shot  f o r t h  a huge cloud of smoke accompanied by a tremendous h iss ing noise ,  
the  two j e t s  of f i r e  scarcely  d is t inguishable  through the  smoke. With a 
s l i g h t  je rk ,  t h e  car  d id  indeed begin t o  move. But i t  had hardly a t t a ined  
a b r i s k  walking pace (about 5-6 km/hr) when the  th rus t  rocket  burned out ,  
leaving only t h e  fuse  rocket h i s s ing ,  the  subsequent burning of which was 
j u s t  enough t o  propel  the  car  f o r  half  a minute more a t  the  speed of a 
s teamroller .  The whole run had l a s t e d  about 35 seconds, covering a d i s t -  
ance of l i t t l e  more than 150 m. This was t h e  f i r s t  rocket t r i p  i n  the  
world. 

F r i t z  von Opel, who was not  pleased with t h i s  performance, had t o  
make an e f f o r t  not  t o  laugh and Sander and the  author had t o  stand h i s  
r i d i c u l e  f o r  a while, because von Opel qu i t e  ser ious ly  believed t h a t  the  
rockets  were no good. For t h i s  reason we decided t o  s a c r i f i c e  a 50 mm 
bore rocket and t o  send it up i n t o  the  a i r .  When t h i s  rocket rose t o  an 
a l t i t u d e  of a good 400 meters i n  about two seconds a t  a speed s imi la r  t o  
t h a t  of a missile, even though t h e  rocket was ne i the r  equipped with a 
conical  head nor provided with a cor rec t ly  dimensioned guiding rod, the  
confidence of t h e  spec ta to r s  i n  the  power of rocket propulsion again 
increased considerably." 

For a second t e s t  run, more powerful rockets  were mounted onto the  ca r ,  
a bore rocket  of 80 kg and one of 220 kg t h r u s t .  After  an hour everything 
was ready t o  go. In  order t o  avoid making the  rockets  s t a r t  the  car  from a 
s t a n d s t i l l ,  where they function with low e f f i c iency ,  Volkhart f i r s t  worked up 
a speed of 30 b / h r  with the  ca r  engine, upon which he put the  engine i n t o  
n e u t r a l  gear. 

+lopel had s e t t l e d  t h i s  dispute:  "Volkhart w i l l  d r ive .  He is  a racing-driver." 



"2 seconds l a t e r ,  o r  20 seconds a f t e r  t h e  fuse had been lit, t h e  
rocket  f i r e d .  This t i m e  the  ca r  shot forward with a tremendous burs t  of 
speed, l i k e  an arrow from a bow. I n  l e s s  than 1 1 /2  seconds it increased 
i t s  speed from 30 t o  approximately 75 ki lometers per  hour, so  t h a t  t h e  
accelera t ion a t t a ined  ha l f  t h e  fo rce  of gravi ty .  The l a r g e  rocket then 
burned on alone f o r  1 1 / 2  seconds more, whereupon Volkhart l e t  t h e  ca r  
coas t  and then brought it t o  a s t a n d s t i l l .  On t h i s  run he had a l ready 
f e l t  t h e  counterpressure of the  acce le ra t ion  very perceptibly,  and con- 
s idered it t o  be a t  l e a s t  equal t o  the  s t a r t i n g  torque of t h e  most power- 
f u l  racing cars.  ... 

Thus t h e  p o s s i b i l i t y  of rocket  propulsion f o r  manned c a r s  w a s  incon- 
t e s t a b l y  proven by t h i s  remarkable run. 

A s  it had been decided t o  continue the  test runs with rockets  only 
a f t e r  completion of the  s p e c i a l  ca r  which w a s  already under const ruct ion,  
four more weeks passed. . . . 

On Apri l  11, a t  3 p.m. t h e  new c a r  ( l a t e r  ca l l ed  t h e  "Opel Rak I") ,  
ex te rna l ly  s t i l l  resembling a racing c a r ,  but  provided with a bodywork 
t o  accommodate 12 individual  90 ran rockets ,  was ready t o  go. This t i m e ,  
an i g n i t i n g  machine with e l e c t r i c  contacts  was mounted on an insu la t ing  
washer over which a clockwork-driven contact  f inger  passed a t  regular  
i n t e r v a l s  i n  order t o  i g n i t e  t h e  rockets  one a f t e r  t h e  o the r  i n  t h e  order 
i n  which they were connected t o  t h e  contacts  by the  cables.  The clock- 
work mechanism, however, could be s t a r t e d  o r  stopped by means of a 
foo t  pedal operated by t h e  d r i v e r  according t o  h i s  preference. Once 
again,  j u s t  before the  s t a r t ,  a se r ious  d ispute  arose  over who should 
have the  r i g h t  t o  dr ive ,  the  author claiming t h a t  it should be he. But 
he was  outvoted and the  dr iv ing of t h e  ca r  was once again placed i n  
Volkhart ts  hands. 

Even t h e  tests made t h a t  af ternoon s t i l l  took place i n  utmost secrecy 
on t h e  cordoned-off Opel racing t r ack  a t  ~ i i s se l she im,  n e i t h e r  t h e  publ ic  
nor representa t ives  of t h e  press  being admitted. Aside from a few gentle- 
men from the  Opel works, only Otto Willy Gail and Engineer Heinz Beck had 
been inv i t ed  t o  witness the  event on t h e  p a r t  of the  author." 

During t h e  following runs the  c a r s  were always s t a r t e d  from a s t a n d s t i l l  
with rocket power. For the  f i r s t  s t a r t ,  6 rockets  were i n s t a l l e d  (one of 
which d id  not  i g n i t e ) .  A speed of 70 km/hr was a t t a ined  i n  6 seconds. 

Of t h e  second s t a r t  with 8 rockets ,  Val ier  repor ts :  

I t  This s t a r t  was a l s o  successful  and t h e  car  reached a speed of a t  
least 80 kilometers per  hour. J u s t  a s  the  t h i r d  bundle of rockets  was 
about t o  i g n i t e  the re  was an explosion. But the  p ro tec t ive  arrangement 
devised by the  author together with Sander stood up t o  t h i s  explosion 
s o  wel l  t h a t  n e i t h e r  t h e  d r i v e r  Volkhart nor the  c a r  suffered t h e  s l i g h t -  
est damage, and t h e  car ,  which was propelled forwards with a j e r k ,  
t r ave l l ed  on smoothly immediately afterwards under the  t h r u s t  of the  



fuse  rockets ,  and covered more than half  of the  oval Opel rac ing t rack.  
Once again a bore rocket  had not  ign i t ed .  The dis tance  covered was now 
almost 1 km. I n  view of t h i s  success, the  representa t ives  of the  world 
p ress  were inv i t ed  t o  the  next  run. ... 

On the  morning of Apr i l  12, i n  ~ c s s e l s h e i m ,  i n  t h e  s e c r e t  t e s t  
workshops of t h e  Opel works and on the  racing t rack,  everyone w a s  busy 
making preparat ions f o r  t h e  f i r s t  o f f i c i a l  start of t h e  f i r s t  rocket- 
dr iven ca r  i n  t h e  world. ... 

This t i m e ,  t he  f u l l  propel l ing  charge w a s  used, 12 rockets ,  a l l  of 
which w e r e  bore rockets  arranged t o  be ign i t ed  i n  p a i r s ,  were t o  impart 
t o  t h e  ca r  a speed of 120 km/hr and - what was a t  l e a s t  F r i t z  von Opel's 
d e s i r e  - they were t o  propel  the  ca r  once around the  1,500 m long course 
i n  an elegant  run. Things turned out somewhat d i f f e r e n t l y  f o r ,  as was 
found out  afterwards,  severa l  i g n i t i o n  wires fused prematurely, so  t h a t  
i n  a c t u a l  f a c t  only 7 rockets  def lagra ted ,  while the  o the r  5 were not  
i g n i t e d  a t  a l l .  Nevertheless, t h e  s t a r t  was an impressive s i g h t  because, 
a t  t h e  very second the  s t a r t i n g  s igna l  was given, the  ca r  shot  away with 
a breath-taking burs t  of speed. I n  8 seconds a t  the  most it  had a l ready 
exceeded a speed of 100 km/hr a f t e r  t h e  second i g n i t i o n  and it t o r e  pas t  
the  stand i n t o  t h e  curve of the  racing track.  I n  doing so,  the  jet  of 
f i r e  disappeared, only reappearing when the  ca r  reached the  second 
s t r a i g h t  s t r e t c h  of the  Opel t r ack ,  f o r  Volkhart had " th ro t t l ed  down", 
i f  t h i s  expression is  permitted here,  and had only re ign i t ed  on coming 
out of the  curve. The four th  i g n i t i o n  took place when the  c a r  had a l ready 
covered 314 of the  Opel racing t rack;  i t  was only weak, s ince  only t h e  
seventh rocket  set a l i g h t ,  the  e ighth  already being out  of ac t ion.  There- 
upon Volkhart allowed the  c a r  t o  coast  and j u s t  made it t o  t h e  s t a r t i n g  
point  from which he  had departed. Counting t h e  coast ing dis tance ,  rhere- 
fo re ,  t h e  l a p  had been successful ly  completed." 

The press  now reported on t h i s  run i n  the  headlines. - 

Figure 20.: Opel-Rak 1 

The prospect of gaining pub l ic i ty  had induced Opel a few months ago, 
t o  e n t e r  i n t o  Valier's bold rocket p ro jec t s .  Now, success showed t h a t  h i s  
r e f l e c t i o n s  and confidence i n  Valier's cause were cor rec t .  The name Opel was  
on t h e  f r o n t  page of a l l  the  newspapers and t h a t  meant a g rea t  d e a l  t o  t h e  
manufacturer of passenger cars .  - But i t  would be wrong t o  think t h a t  it was 



only t h e  prospect of p u b l i c i t y  and p r d f i t  t h a t  had induced the  junior boss t o  
take up t h e  rocket  cause. F r i t z  von 0pel ' s  spor t ing  nature  d id  a l s o  play some 
p a r t  i n  h i s  decision.  

B e  t h a t  as i t  may, Opel had given t h e  money f o r  the  tests and success now 
began t o  be forthcoming, on a g rea te r  s c a l e  than could ever have been achieved 
by t h e  most expensive pages of pub l i c i ty .  The whole world was t a lk ing  about 
Opel . 

Of course, the re  were newspapers f o r  whom Max Valier  was t h e  center  of 
i n t e r e s t ,  f o r  many e d i t o r s  had a l ready got  t o  know Valier and his pro jec t s  
i n  a l e c t u r e  i n  t i m e s  pas t .  

For example, t h e  Lahrer Zeitung of May 14, 1928 wri tes :  

"Max Valier ,  the  inventor of the  rocket-driven car .  
By D r .  Martin Ritscher - Wernigerode. 

I n  add i t ion  t o  the  v a l i a n t  conqJerors of the  ocean on the  east-west 
passage, who a r e  mentioned again and again, another name has been a t t r a c t -  
ing  t h e  a t t e n t i o n  of newspaper readers i n  recent  weeks - once again the  
name of a German - Valier. This man, long known t o  a small c i r c l e  of 
people a s  Germany's f i r s t  pioneer i n  the  f i e l d  of spaceships, came t o  the  
knowledge of a l l  with t h e  news of the  f i r s t  successful  t e s t  run of the  
Opel rocket-driven car .  And unless we a r e  mistaken, h i s  name w i l l  s t i l l  
be mentioned f requent ly  i n  the  fu tu re ;  f o r  t h i s  f i r s t  b ig  success i s  f o r  
him t h e  f i r s t  s t e p  on a p rec i se ly  traced out  path. I n  a l l  modesty he 
speaks of what has been achieved so f a r ;  with every confidence and matter- 
of-factness he speaks of what is t o  follow. These a r e  f a n t a s t i c  ideas  
which we here see  s t r i v i n g  towards t h e  realm of r e a l i t y  - f a n t a s t i c  even 
i f  one does not  consider the  imaginary spaceship: f o r ,  i n  these p ro jec t s  
which aim a t  a rocket  plane, it is  a question of a t t a i n i n g  speeds which 
make our e x i s t i n g  records, which have already been ra ised  s o  high, pa le  
i n t o  ins igni f icance:  Berlin-New York i n  bare ly  an hour! And jet nothing 
whatsoever about t h i s  man is suggest ive of h i s  being a v is ionary  o r  
dreamer. On t h e  contrary,  h i s  na ture  is based on the  most level-headed 
ob jec t iv i ty .  With h i s  steady look and h i s  c l e a r  mode of expression, t h i s  
lanky person of only th i r ty - th ree  years of age has a l l  the  t r a i t s  of the  
technician o r  engineer ca lcu la t ing  with f a c t s .  

Born of German parents  (pronounced F a l i e r )  whose ancestors emigrated 
from Bavaria t o  Bozen, he received h i s  s c i e n t i f i c  education before and 
a f t e r  t h e  war a t  the  u n i v e r s i t i e s  of Innsbruck, Vienna and Munich. 
During the  war he was able ,  a s  technical  o f f i c e r  i n  the Austrian Flying 
Corps, t o  gain wide p r a c t i c a l  experience with which t o  r e a l i z e  the  ideas  
governing h i s  whole l i f e  and works. He himself says t h a t  the  only reason 
why he  was not  ab le ,  already years  ago, t o  prove the  p r a c t i c a l  appl icabi l -  
i t y  of the  rocket a s  a dr iv ing force ,  which has now been demonstrated i n  
the  rocket-driven ca r ,  was t h a t  he lacked t h e  necessary means. The 
attempt t o  r a i s e  the f i r s t  comparatively small sum of 10,000 marks which 
was necessary fo r  h i s  p ro jec t s ,  by wri t ing  a r t i c l e s ,  books ( for  example 



"Advance i n t o  Space - a technical  poss ib i l i ty")  and f i n a l l y  by giving 
l e c t u r e  tours ,  f a i l e d .  What one year had produced dwirAled away again 
i n  t h e  next.  Thus, what had been achieved up t o  now - which was made 
l i g h t  of by many a s  being mere f a n c i f u l  thinking - would s t i l l  be on 
paper t h i s  very day i f  Val ier  had not found i n  F r i t z  von Opel a p r a c t i c a l  
supporter  of h i s  ideas.  ... 

A s  is well-known, a new test is t o  be undertaken s h o r t l y  on the  
Avus speedway i n  Ber l in ,  with an improved Opel rocket-driven car  b u i l t  
i n  t h e  form of a grenade. But none of these  tests are by any means 
intended f o r  the  c rea t ion  of a new type of racing ca r ;  they a r e  only a 
means t o  an  end. With these  tests conducted on the  well-established 
s o l i d  ea r th ,  experience is  t o  be gathered f o r  the  forthcoming t rans fe r  
of t h e  same p r i n c i p l e  t o  t r a v e l l i n g  i n  the  a i r .  The next s t age  i s  the  
s a i l p l a n e  with rocket  propulsion; the  preparat ions are already under way 
i n  t h e  ~ h g n  mountains f o r  the  f l i g h t  of t h i s  sa i lp lane .  This w i l l  be 
followed by t h e  al l-metal  a i rp lane  i n t o  which powerful rockets  w i l l  be 
b u i l t ;  with t h i s  al l-metal  a i rp lane  Val ier  hopes t o  be ab le  t o  prove the  
p o s s i b i l i t y  of rocket  f l i g h t  before t h e  end of t h i s  year. ... I I 
It may be t h a t  Opel was annoyed by these  and s imi la r  press r epor t s  and 

s a i d  t o  himself,  I have not  placed a l l  t h a t  money i n t o  the  t e s t s  f o r  Val ier  
t o  be mentioned. 

By t h e  way of addi t ion ,  an  account must be given of how Val ier  made use 
of t h e  wait ing t i m e ,  a f t e r  the  very f i r s t  rocket t r i p s  on March 12, had suc- 
ceeded, u n t i l  t h e  rocket-driven automobile designed by Volkhart was ready t o  
be driven,  i n  order  t o  begin immediately at  t h e  next  i t e m  of h i s  program which 
was ca l led:  Ai rc ra f t  with Rocket Propulsion. 

On March 13, he went t o  the  ~ h s n  mountains with Sander t o  speak t o  Lippisch 
and Stamer and t o  inspect  the  sa i lp lanes  and model a i rp lanes  which were b u i l t  
there.  For the  i n s t a l l a t i o n  of rockets  i n t o  a i r c r a f t  was now t o  be considered 
thoroughly and concretely. 

Opel had agreed with them t h a t  no mention a t  a l l  would be made of rocket 
propulsion u n t i l  t h e  run with "Opel-Rak 1" had taken place before the press.  
F r i t z   tamer+) now relates how t h i s  s t range discussion took place i n  "12 
Years on the  Wasserkuppe" (12 Jahre  Wasserkuppe) (Verlag Pohl & Co., Munich 13). 

' ) ~ r i t z  Stamer, f l y i n g  o f f i c e r  i n  the  F i r s t  World War, was on t h e  Wasserkuppe 
from 1921 onwards, t h i s  high mountain i n  the  Ethan Mountains, on which former 
war a v i a t o r s  had erected  a few hangars i n  order t o  f l y  again. A t  t h a t  time, 
a i r c r a f t  engines were forbidden f o r  Germany. "Then one remembered t h e  g rea t  
German, Otto von L i l i e n t h a l ,  the  founder of avia t ion.  H e  flew without an 
engine! ... I n  s p i t e  of t h e  most d i f f i c u l t  t i m e s  of d i s t r e s s ,  s ince  1920 
German g l i d e r s  have held t h e i r  g l id ing  competition on the  Wasserkuppe i n  the  
Rh6n Mountains, . . .I1 - reported Stamer. 
(Footnote continued on page 153.) 



"One day, two gentlemen came to see Lippisch and myself. They 
explained that they had to have an aircraft after the type of the tail- 
less machines for a very special purpose. The two gentlemen, who did 
not disclose their names, were evasive about the purpose for wh2ch they 
wanted the airplane. On our objections that for the utilization of 
models without tails we must know somewhat more, we then learnt that an 
engine with a very low weight but with as great a thrust as desired was 
to be installed in the airplane and tested. But behind the engine there 
were to be no more structural elements at all. These statements seemed 
rather fantastic to us, and so we did not take the matter very seriously. 
l?eyertheless, we decided to remain in touch on account of such a machine. 
Several days later an illustrated journal fell into our hands by chance, 
in which were printed illustrations of Fritz Ton Opel's rocket runs. 
Amongst the gentlemen photographed in front of the rocket-driven car we 
again found our visitors. They were Valier and Sander. We now knew all 
about the mysterious engine. FTe now waited to see how things would turn 
out. 

We soon heard of it again. Tests were to be under taken as soon as 
possible not only with models but also with manned aircraft." 

We must now return to the subject: The rocket-driven automobile. 

In "Rocket Travel", Valier reports on the conference held after the suc- 
cessful exhibition before the press in ~Gsselsheim on April 12, and also on 
the following events: 

"Fritz von Opel decided to abandon the test runs on the racing track 
of his firm in ~Zsselsheim, the condition of which did not permit speeds 
higher than 120 km/hr, and he proposed making the next start of a rocket- 
driven car on the Avus speedway in Berlin. And for this a new, consider- 
ably heavier and' lower special car was to be built for a capacity of 24 
rockets. This, of course, would take quite a long time. 

It was thus all the more surprising when it was suddenly announced, 
a few days after the middle of May, that Fritz von Opel would personally 
start a rocket-driven car on the Avus speedway on May 23, at 10 a.m. For, 
according to the agreement made immediately after the runs which took 
place in the middle of April in ~iisselsheim, the author had demanded the 
right to the first run on the Avus speedway for himself, after which 
Volkhart, as a racing driver, wanted to attempt to break the speed record. 
In actual fact, Fritz von Opel had already undertaken a short test run 
with the new car (named "Opel Rak 2") on May 21, during which a small 

The "Father of the Rhsn Mountains" Ursinus has described the development 
of the sailplanes, which were built by the aviators in their primitive barracks, 
in series in his magazine "Flugsport". The wooden birds . . . planed in the 
anabatic wind above the slopes of the RhSn Mountains. A completely new, perfect 
form of aircraft came into existence there, the narrow cantilever wings with a 
large span. - The theory of aerodynamics of the influence of the aspect ratio 
on the angle of glide was tested there on flying sailplanes. 



explosion and ignition difficulties are said to have again occurred. 
Nevertheless, on May 23, he took his seat in the car before approximately 
2,000 invited spectators, including representatives of the press, photog- 
raphers and people from the film world, without showing a trace of agita- 
tion, in order to prove to the world that the progress of rocket propulsion 
could no longer Be stopped. 

The car was loaded with 24 bore rockets of a caliber of 90 mm and an 
average thrust force of approximately 250 kg each. The. total amount of 
powder was about 120 kg, enough to blast a three-storied house into the 
air. The weight of the car, including the driver and the rockets, was well 
over 800 kg. It is difficult to give exact infomatlon on the firing 
order. ... In any case, all 24 rockets were burnt out at the end of the 
run, not one had exploded and there was not one rocket amongst them which 
failed to ignite - a real stroke of luck, for otherwise there would cer- 
tainly have been some injured amongst the spectators, who crowded around 
the speedway in irrational unconcern. 

That the run succeeded was due as much to the skill of the driver as 
to his incredible luck, for as the last series of rockets spat out their 
cones of fire the car began to skid dangerously, its front wheels lifting 
off the ground as a result of the sponsons havgng been fitted on the car 
the wrong way. . . . 1 I 

It was a good thing for the rocket cause that Valier did not stay away 
from the race track resentfully, but appeared at the Avus speedway on May 23, 
for the great event, that he brushed aside his ill-humor and did not betray to 
the spectators how cheated he felt, but offered his hand to Opel in front of 
the press photographers. Thus, there were no outward signs of discord. 

We have been told of the impression Opel's well-organized bold Avus run 
made on the sports world by Manfred von Brauchitsch, who published a series of 
articles in the Berliner Illustrierte in 1935: "Avus, the novel of a highway" 
(Avus, der Roman einer Strasse). The chapter on thfs rocket-driven run on 
the Avus reads: 

"The Rocket-driven Automobile. 

In those days in Munich there lived the astronomer and physicist, 
Max Valier. He had got the idea into his head that even if he could not 
realize a dream of humanity he would bring it one step nearer to reali- 
zation.. . 

The opinions of the scientists on Valier's ideas were divided, his 
books and lectures obtained approval and rejection to the same extent. 
Then the inhabitant of Munich made the acquaintance of Fritz von Opel, 
the junior boss of the large automobile works, and the enterprising 
sportsman who had won the first motor race on the Avus speedway seven 
years earlier decided to make an attempt to realize Valier's ideas. 

For the time being, Valier and Fritz von Opel were content to prove 
the practical applicability of the new method of propulsion and to create 



the first step on the path to the rocket-plane and to the space ship in 
the form of the rocket-driven automobile. ... 

Rocket propulsion was to furnish proof of its efficiency on the Avus 
speedway. On May 23, 1928 everyone belonging to the close circle of auto- 
mobilism in Berlin assembled on the Avus speedway. The mysterious vehicle 
stood there under a grey canvas. 

Before the test began, Privy Councillor ~chGtte, the designer of the 
air-ship and the President of the Scientific Society for Aeronautics, spoke 
about the rocket problem and its pioneer, Max Valier. After him, Fritz 
von Opel began to speak and with remarkable enthusiasm announced the pro- 
gram of the group led by him. 'Today, like decades ago,' he explained, 
'aircraft flounder with difficulty through very dense air layers which 
settle above the surface of the earth. We labor to plough through the 
thick mud of the air, as it were, with high engine performances, whereas 
a few kilometers higher up the stratosphere, with its low resistance and 
no bad weather, virtually invites us to fly at speeds increased tenfold. 
Why have we not made use of this possibility up till now? The obstacle 
lay in the internal-combustion engine, the enormous air requirements of 
which cannot be met at high altitudes, so that the englne performance and 
also the efficfency of the propellers decreases raprdly as the altitude 
increases. Tt was therefore a matter of finding a means of propulsion 
which can dispense with air as an oxygen carrier and with air as a means 
of converting motive energy into motional energy. This unique means is 
the rocket. The peculiar thing about the history of the rocket is that 
all of these facts have been established theoretically for decades. The 
construction of the first rocket-driven automobile is a great deal older 
still, deriving from a Latin cipher dated 1420, and the first rocket 
plane can be seen in an English caricature from the year 1840.' 

Then Fritz von Opel described how he imagined the further develop- 
ment of the experiments from the rocket-driven automobile to the rocket 
plane; hereupon the vehicle was unveiled. The experts viewed it in 
amazement. On the track stood a black streamlined racing car, which only 
differed from its like by its raised back wall. Here, a number of iron 
pipes connected together emerged, from which electric leads ran to the 
driver's seat. On lifting up the hood it was found that there was 
nothing to see. The car had no engine and no gears. There was only a 
steering gear and footbrake and a hand lever serving to adjust two 
stabilizing surfaces situated at the sides of the car like aircraft 
wings in order to keep the nose of the vehicle, which is too light, on 
the ground at high speed. The ignition system for the 24 rockets was 
operated by means of a pedal, each movement of the foot firing one 
rocket. 

Two thousand people lined the runway expectantly. They had the 
impression of being present at an important moment in the history of tech- 
nology and at the same time they feared for the foolhardy sportsman who 
was risking life and limb in a dangerous experiment. 



Fritz von Opel took his seat behind the steering wheel and stepped 
on the ignition pedal. For a moment one could see long flames darting 
forth from the end of the vehicle. A crackling and booming resounded 
like that of a battery of guns shooting drumfire. Then everything was 
covered with smoke. The car was hurtled forwards. 

Again and again, for the third and the fourth time, Fritz von Ope1 
pressed upon the ignition pedal. Everything disappeared sidewards, he 
could only see the smooth strip of track before him. Once again he 
stepped on the pedal four times in succession, now travelling with eight 
pipes blasting. Acceleration is intoxication, he stopped thinking, reality 
disappeared, untamed forces raged behind him, he acted merely with the 
instinct of an experienced sportsman. Already the gateway of the Avus 
speedway was drawing near; he let the car run down and turned sharply into 
the back straight. 

Now it was important not to lose too much momentum! He already 
fired further rockets while still taking the curve, and he felt that his 
speed was very great and that the steering wheel was geared too high. 
The car was scarcely to be kept under control. The front of the car 
was lifting off, for the surfaces were not set for sufficient pressure. 
The spectators had the impression that at any moment the car would soar 
into the air. 

Fritz von Opel could not lift a hand from the steering wheel. The 
track was already becoming narrower and narrower. Opel saw the judge's 
house in front of him, was carried over to the right towards another 
vehicle, steered in the opposite direction, shot off to the left and 
went into a bad skid. But he managed to pull the car out of the skid at 
the last moment. Once again he stepped on the ignition pedal, but no 
intensification of the roaring, no acceleration followed. All twenty 
four rockets were consumed. 

The car rolled along for a further three kilometers. The people on 
the speedway cheered. At last the vehicle stopped; Fritz von Opel 
wriggled out from behind the steering wheel with difficulty. He was 
dazed, exhausted. 

'Will I drive a rocket-driven automobile again?', he remarked to 
the journalists, 'perhaps later - the intoxication of speed is too 
enticing - but not under the same conditions. Our work has already gone 
further. What I have shown today is already outdated."' 

Otto Willy Gail reported: 

11 Valier was in disagreement with Fritz von Opel about the further con- 
tinuation of the plan. These differences were basically insignificant, but 
obstinacy on both sides made every attempt at settlement hopeless." 



(c)  Rocket F l igh t  

I n  autumn 1927, when it  was a matter  of f i l l i n g  Opel with enthusiasm f o r  
the  p ro jec t ,  Val ier  had revealed t o  him a l l  h i s  ideas  and explained th ings  
so  persuasively t h a t  Opel gained confidence i n  t h e  f e a s i b i l i t y  of these  plans,  
which were f a n t a s t i c  f o r  t h a t  epoch, and he ventured t o  r e a l i z e  them. 

Now, the  col labora t ion which had brought such excel lent  progress and 
success f o r  both Opel and Valier had come t o  an end. Each one now pursued t h e  
projec t  on his own, and f o r  both of them the next points  on t h e i r  program ran  
thus : 

After  ground vehic les  wi th  rockets:  
Model a i rp lane  with rocket propulsion. 
Manned a i r c r a f t  with rocket propulsion. 
Then, development of the  liquid-propelled rocket  engine. 

It was Valier's program, which he had preached countless times i n  l e c t u r e s  
and publ ica t ions  ever s ince  1926, and which had j u s t  been delivered very 
v iv id ly  by Opel on the  Avus speedway. 

The two men could now be l ikened t o  a g rea t  b ig  motorship and a l i t t l e  
one-man dinghy both s e t t i n g  out  on a world t r i p .  

To begin with the re  resu l t ed  an appl ica t ion f o r  a pa ten t  from 

Max Val ier  and Alexander Lippisch: 

Automobile f o r  high speeds with wing attachments, wi th  a i l e r o n  and 
e leva to r  surfaces  and with v e r t i c a l  t a i l  f i n s  and s i d e  rudders. - 

This, then, 'was t h e  idea  of the  "jumping car" which always remains 
s t a b l e  a t  t h e  rudder with o r  without ground adhesion. I n  the  claim of 
t h e  patent  i t  reads t h a t  "the surfaces make the  vehic le  a system s t a b l e  
i n  the  a i r" .  IT. . .  t h a t  the  surfaces ,  l i k e  con t ro l  surfaces  of a i r c r a f t ,  
can be adjusted by the  driver . . .  they can be connected wi th  the  wheel 
control  ... (or claim no. 4) ... t h a t  t h i s  coupling is  releasable."  

On t h e  patent  it reads: "Day of Publicat ion of t h e  Patent:  May 15, 
1930." - Day of appl ica t ion:  June 7, 1928. 

Hardly had t h i s  patent  been applied f o r  than model t e s t s  and f l i g h t  test 
with rocket propulsion began on t h e  Wasserkuppe, financed by F r i t z  von Opel. +y 
 or t h e  sake of completeness i t  should be reported t h a t  a t  the  suggestion of 

Val ier ,  Engineer Heinz Beck and 0. Trautenhahn had already made systematic tests 
with rocket-driven model a i rp lanes  previously, a t  the  end of 1927 i n  the Erz 
Mountains. Rockets of t h e  f i rm Eis fe ld  had been used, the  t h r u s t  force  of which 
was var ied  from 1/5 of t h e  weight of t h e  a i r c r a f t  t o  5 t i m e s  i t s  weight. 

- Valier  never spoke of the  successful  f l i g h t  of h i s  small  model a i r c r a f t  
with pyrotechnic rockets  over the  va l l ey  of Innsbruck i n  spring 1914. A t  t h a t  
t i m e  il: had only been a joke, not  se r ious  systematic t e s t i n g  work. 



An account has already been given of the first preliminary flight of 
Valier and Sander on the Wasserkuppe. - After that, Opel got in touch with 
the Raab-Katzenstein Works, who were to supply him with a "~rasmiicke" converted 
into a canard-type aircraft. But then he decided to carry out these tests on 
the Wasserkuppe with the Rhsn-Rossitten-Gesellschaf t , whose chief designer 
Alexander Lippisch then prepared the tailless "Storch" model airplane for 
rocket propulsion. The exact technical description of these model tests with 
rocket propulsion can be found in the Z.F.M. 1928 no. 12, (Zeitschrift fcr 
Flugtechnik und Motorluftschiffahrt]. 

In pursuance of Valier's plan, with which Opel proceeded with Sander but 
without Valier, the first manned rocket flight then took place: 

On June 11, 1928, after the model tests had been concluded, the chief 
pilot and flight instructor of the ~h6n-Rossitten-Gesellschaf t , Friedrich 
Stamer, boarded the test sailplane 'Ente', which had been fitted with rockets. 
These first test flights with jet propulsion are likewise described in the Z.F.M. 
Both technical reports can be looked up there. Here we wish to quote literally 
the continuation of the story begun previously of the appearance of rocket 
propulsion on the Wasserkuppe, for Stamer has written it gaily, describing not 
only the technical aspects but also the people with their distinctive characters. 

"The model tests with rockets burning for a short time showed us 
very high flying speeds with very high thrusts and with sometimes wild 
aerobatics. 

Then the flights with manned aircraft were to begin. We attached 
importance to a very systematic, progressive mode of procedure, but 
especially to having the flights take place in secret, without any 
sensationalism. (We perhaps always attached too little importance to 
a good press.) But in spite of this, owing to the fact that the matter 
had leaked out, there were many people on the mountain peak, who wanted 
to see the first rocket flight. Therefore it was late by the time the 
crowd had dispersed and we could begin. The thrust of the rockets at our 
disposal had originally been too great, for we had calculated that for 
the "~nte" a thrust of 12 to 15 kilos per rocket would be sufficient for 
the first tests. Two rockets were therefore drilled out in the nozzles. 
This resulted in the smaller thrust, 

These rockets consisted of steel cylinders about 50 to 60 centi- 
meters long and approximately 15 centimeters in diameter, which con- 
tained almost 4 kilograms of blasting powder in a solidly compressed 
mass. The rockets had a powered phase of approximately 30 seconds each 
and were ignited electrically from the pilot's seat. -The takeoff was 
to take place in the usual way by means of a launching cord. The 
rockets were to be ignited once the plane left the ground. 

Fritz von Opel had proposed installing rockets with a thrust of 
360 kilograms each, a measure which we had to decline for reasons of 
stability, flight operation and systematics. This led to an amusing 
incident. Opel had hidden a group of itinerant musicians, who happened 
to be crossing the Wasserkuppe, behind the hangar. As we were setting 



out  t o  start  t h e  proceedings, he  himself d i r e c t e d  t h e  "Stamer-Lippisch- 
12-Kile-March" t o  t h e  tune  of "Immer langsam voran". This  was then 
followed by t h e  110pel-360-Kile-March1' t o  t h e  tune of t h e  "Radetzki March". 

There then  followed a s e r i e s  of f l i g h t s  above t h e  landing  s t r i p ,  
l a s t i n g  up t o  80 seconds each. The "Ente" could only accommodate two 
rocke t s  which were t o  be i g n i t e d  one a f t e r  the o the r .  A f t e r  everything 
had taken p l a c e  s a t i s f a c t o r i l y ,  a climbing f l i g h t  was  t o  be  undertaken 
w i t h  rocke t s  of a t h r u s t  of 20 M l o s  each. 

The takeoff  went without  a h i t c h .  The f i r s t  rocke t  was burning and 
I had a l r eady  become accustomed t o  t h e  very  loud h i s s i n g  of t h e  jet flame 
s p u r t i n g  from t h e  nozz le ,  when about 3 seconds a f t e r  i g n i t i o n  t h e r e  was 
an  e a r - s p l i t t i n g  explosion.  I had l e a r n t  i n  t h e  war t h a t  t h e r e  was no 
longer  any g r e a t  danger i f ,  a f t e r  t h e  explosion,  one was s t i l l  a l l  i n  one 
p iece .  A h a s t y  examination showed me t h a t  t h i s  was t h e  f o r t u n a t e  posi-  
t i o n  i n  which I appeared t o  be. But t h e  e n t i r e  a i r c r a f t  was burning away 
m e r r i l y  and, judging by t h e  v io l ence  of t h e  explosion,  a few th ings  con-. 
t r i b u t i n g  t o  i t s  s t a b i l i t y  must have su f f e red  some damage too. I w a s  
p a r t i c u l a r l y  concerned about t h e  wing suspension. 

I decided n o t  t o  f o r c e  t h e  burning b i r d  down v e r t i c a l l y ,  a l though i n  
doing s o  t h e  f lames would be pushed back t o  t h e  r e a r ,  bu t  t o  l e t  i t  g l i d e  
down c a r e f u l l y  so  as n o t  t o  break  up i n  t h e  a i r .  I was f u r t h e r  comforted 
by t h e  thought t h a t  t h e  second rocket  was t h e r e  behind m e  i n  t h e  f i r e ,  
l i k e l y  t o  go o f f ,  one way o r  another ,  a t  any moment. Moreover, under my 
seat it w a s  becoming f i r s t  p l e a s a n t l y ,  bu t  then ob t rus ive ly  warm. F i s t -  
s i z e d  chunks of powder from t h e  exploded rocket  had come f l y i n g  i n  a l l  
d i r e c t i o n s  i n t o  t h e  machine and had set f i r e  t o  i t .  One such chunk w a s  
now a p p r o p r i a t e l y  s i t u a t e d  under t h e  t h i n  plywood s e a t .  

A t  last  I grounded t h e  machine. I made t h e  f i n e s t  landing of my 
l i f e ,  because I was very  much ave r se  t o  making a c r a sh  landing and thereby 
poss ib ly  coming i n t o  c l o s e r  con tac t  w i th  t h e  second rocket .  This  w a s  
l i k e l y  t o  go o f f  a t  any moment as it  was, and th ings  would be i n  a bad 
way i f  I happened t o  c r a sh  r i g h t  onto it. 

No sooner had t h e  machine stopped than I had a l r eady  climbed ou t  of 
i t ;  I saw t h e  i g n i t i o n  wi re  burning on t h e  i r o n  rocket  casing and I t r i e d  
t o  tear i t  away. But i t  was a l r eady  too  l a t e .  The second rocket  i g n i t e d ,  
bu t  i t  f o r t u n a t e l y  burned out  i n  t h e  proper  manner, d e s p i t e  t he  i n t e n s e  
hea t ing  of t h e  s t e e l  j acke t .  I f  i t ,  too ,  had exploded, my prospec ts  would 
c e r t a i n l y  n o t  have been very b r i g h t .  

Now I wriggled about i n  t h e  wet g r a s s  i n  order  t o  ex t ingu i sh  and coo l  
my smouldering p o s t e r i o r .  Af t e r  t h e  second rocket  had burn t  ou t  I was 
then  a b l e  t o  ex t ingu i sh  t h e  burning sh ip  wi th  t h e  he lpe r s  who had a r r i v e d  
i n  t he  meantime. My need t o  f l y  with powder rocke t s  was temporari ly  
s a t i s f i e d .  

Apart from honorable burns,  our  'Ente'  d id  i n  f a c t  have a breached 
r e a r  spa r  element,  so my cau t ious  f l y i n g  was j u s t i f i e d .  



In the evening, we organized a big firework display in Gersfeld to 
celebrate the 'historic moment' as Opel put it." 

Opel had now taken a liking to flying and he decided to learn to 
fly himself. 

Rocket-driven Rail Vehicle 

First of all it was a matter of breaking the speed record for ground 
vehicles (which at that time stood at 334 km/hr). For this, three rocket- 
driven rail vehicles were built in succession in ~Gsselsheim. 

On June 23, "Opel Rak 3" started on a stretch of the German railroad 
cleared for the purpose. It weighed approximately 400 kg; 10 rockets of 
a total thrust of 2,750 kg brought it to a speed of 281 km/hr. For the 
second start, 30 rockets with a total thrust of 9,750 kg were used. 
Soon after the start, the vehicle left the rails and was wrecked, where- 
upon the rockets scattered in all directions, some of them exploding. 

On August 4, Opel started the second rocket-driven rail vehicle "Opel 
Rak 4" on the same stretch of the German railroad. Like its predecessor 
"Opel Rak 3", it had a small negatively adjusted airfoil between the front 
wheels, which was to push it more and more onto the rails at the front as 
the speed increased. As in Rak 3, Rak 4 had its rocket casing wtth 30 
powerful rockets above the rear axle. Its structural weight was double 
that of Rak 3 in order to achieve smooth running. 

But already at the beginning of the run, the explosion of a rocket 
caused a short circuit in the ignition wires and ignited the whole pro- 
pelling charge at the same time. Consequently even "Opel Rak 4" was 
completely shattered. 

"Opel Rak 5'' could no longer start, for the German railroads with- 
drew their permission for rocket test runs on account of the danger to 
the spectators, who had come along as early as 3 a.m. from all the 
villages. 

Valier did not remain idle in the meantime either. In "Rocket Travel" 
he reports: 

"After leaving Opel and entering into connection with the firm 
J. F. Eisfeld, Powder and Pyrotechnical Works in ~ilberhiitte-~nhalt, 
owing to the obligingness of its senior partner, retired Captain Meyer- 
Hellige, the author began new systematic tests of his own on July 6, 
for the development of novel high-performance rockets and for the con- 
struction of a rocket-driven car: in doing so he was preoccupied from 
the very beginning by the idea of finding the form in which the vehicle 
to be invented was to be built, as defined by the nature of rocket pro- 
pulsion. Moreover, contrary to Opel, the guide lines were the following: 



1. The rocket-driven vehicle must be, so to speak, a rocket stick with 
wheels, which is pulled, not pushed, by the rockets. 

2. The mass of the vehicle must be as small as possible in absolute 
terms, in order to keep its inertial resistance low, but it must also 
be as small as possible relative to the amount of propelling charge, so 
that the mass ratio M,/M which is decisive for rocket propulsion be- 

$ comes as large as possib e. 

3. The ground adhesion of the vehicle should be the result, not of the 
pressure of its weight, but only of the arrangement of the rockets them- 
selves and of the outer aerodynamic form. 

4. The rocket aggregate must be composed of many comparatively small but 
highpowered rockets so that the explosion of an individual rocket can, on 
no account, cause grave danger; its units must be separated from one 
another in such a way as to make it impossible for an explosion to spread 
to further units." ... 

"In order to realize these aspects systematically, after testing the 
rockets of a caliber of 35 mm and a length of 35 cm which were to be used 
in the tests to begin with, work began on July 9 on the construction of a 
first, extremely simple experimental vehicle for the 60 cm gauge works 
track. " 

The short axle boards, swivel-mounted in hinge joints, were attached to 
the 2.5-m-long baseboard from below, and the rockets were fastened to it on 
top, over the front axle. The wheel base was 1.8 m (Fig. 57). The axles con- 
sisted of thin-walled steel pipes with massive journals at the ends, and the 
wheels were pulleys with metal flanges. The moderately inflated inner tube 
of a bicycle tire was wrapped around the axle boards for shock absorption 
(Fig. 58). This type of suspension was found to function very well. 

In two days this first provisional experimental vehicle was ready. It 
weighed 22 kg. Each rocket weighed 1,200 g including the casing and the 
nozzle for a powder charge of 400 g and it gave 22 kg thrust for 1 112 seconds. 

On July 11, the test runs began on a 200-m-long stretch of works track. 
A speed of 45 km/hr was reached on the first run with 2 rockets, and a speed 
of 80 km/hr on the second run with 4 rockets. 

"On the following days the tests were continued without a break, 
the arrangement of the rockets being changed daily. . . . I I 

The baseboard was made narrower and was provided with holding devices made of 
hoop-iron for side rockets. 



Abb. 5,. 

Figure 21.: V a l i e r ' s  f i r s t  provis ional  rocket-driven 
r a i l  vehic le .  
(From "Rocket Travel," Figures 57 and 58) 

Figure 22 shows t h e  s taggered arrangement. With an i g n i t i o n  sequence be- 
ginning a t  the  r e a r ,  t h e  s tagger ing  of the  ends of t h e  nozzles prevented unin- 
t e n t i o n a l  r ec ip roca l  i g n i t i o n .  During the  appearance of t h e  jet r e a c t i o n  a 
component of compressive pressure  d i r ec ted  downwards was produced by t h e  
i n c l i n a t i o n  of t h e  rockets .  

Figure 22.: Second provis ional  r a i l  veh ic l e  
(From " ~ o c k e t  Travel ,  " Figure 59) 



11 Since t h e  works t r a c k  w a s  no longer  s u f f i c i e n t ,  t h e  d i r e c t o r a t e  o f  
t h e  Harz ra i lway was reques ted  t o  cede t o  u s  a s u i t a b l e  s t r e t c h ;  this was 
very  o b l i g i n g l y  granted immediately thanks t o  t h e  e f f o r t s  of Cpt, Meger- 
Hel l ige .  A s t r e t c h  approximately 500 m long, running from the railway 
s t a t i o n  of ~ r i e d r i c h s h S h e  i n  t h e  d i r e c t i o n  of ~ G n t e r s b e r ~ e ,  12 km f rom 
~ i l b e r h c t t e ,  was chosen as s u i t a b l e .  

A s  e a r l y  a s  Saturday, J u l y  14, t h e  f i r s t  s e r i e s  of t e s t s  could be 
undertaken t h e r e  a t  approximately 5 p.m. Laden wi th  6 rocke t s ,  the 
veh ic l e ,  aga in  weighing 22 kg, reached a speed of almost 108 k d h r  on 
t h e  1 m gauge t r a c k  of t h e  Harz rai lway.  Up t o  t h i s  po in t  a l l  tests 
had taken p l ace  i n  abso lu t e  secrecy.  

F i n a l l y ,  on J u l y  17, another  t e s t  run took p l ace  wi th  a vehicle 
which had aga in  been s l i g h t l y  changed. This t i m e ,  t h e  run took place i n  
t h e  presence of a few i n v i t e d  gues t s ,  amongst them gentlemen from the  
d i r e c t o r a t e s  of t h e  German r a i l r o a d  and t h e  Harz rai lway.  The first run 
with  only  4 rocke t s  n a t u r a l l y  produced only a moderate speed, but dur ing  
t h e  second run,  when 2 and then  4 rocke t s  were i g n i t e d  a t  the  same t i m e ,  
t h e  t h r u s t  a f t e r  t h e  second i g n i t i o n  was equal  t o  four  times the weight 
of t h e  v e h i c l e  and i t  swept t h e  v e h i c l e  t o  a speed of over 100/hr, The 
rocke t s  funct ioned j u s t  a s  they  were supposed t o ,  bu t  t h e  smal l ,  primi- 
t i ve  wooden wheels were apparent ly  no longer  a b l e  t o  cope w i t h  the high 
number of revolu t ions .  Probably because a wheel c rossbar  broke the  
v e h i c l e  w a s  f l ung  from t h e  rails and wrecked. 

Af t e r  t h e s e  experiments a completely new test v e h i c l e  w a s  built i n  
s i x  days. The wheels had block pu l l eys  made of double plywood g lued  
crosswise and a t r e a d  l i k e  b e l t  pu l l eys ,  and they  turned on t h e  axle 
jou rna l s  w i th  simple b r a s s  hubs without  b a l l  bear ings .  Inner tubes ef 
b icyc le  t i r e s  aga in  provided t h e  suspension. This  v e h i c l e ,  buiLt for t h e  
1 m gauge of t h e  Harz ra i lway,  weighed 42 kg i n  a l l  without  its socket  
charge. 

During t h e  f i r s t  t e s t  run, made i n  t h e  a f te rnoon of July 2 3 ,  on 
t h e  newly-chosen s t r e t c h  of t h e  Harz rai lway,  ~ t i e g e - ~ h a l m & l e ,  approxi- 
mately 1 km from t h e  rai lway s t a t i o n  of S t i ege ,  t h i s  v e h i c l e ,  propelled 
by 6 rocke t s  which were s e t  o f f  i n  p a i r s  and produced approximately 24 kg 
t h r u s t  each, achieved q u i t e  s a t i s f a c t o r y  r e s u l t s .  

F igure  23.: Va l i e r  a t t a c h e s  
rocke t s  te ""Rak 1'' 

Photographic r epo r t  of the press: 
The inventor  before  the  s t a r t  of 
t h e  "Eis fe ld  Va l i e r  Rak iPht 
St i ege  i n  t h e  Karz Mountains, 
J u l y  26,  1928. 



It now seemed as if the moment had come to proceed to larger rocket 
propelling charges. For this reason within two days the superstructure 
of the vehicle was removed once again, leaving only the wheels and the 
axles, and it was replaced by a completely plane baseboard, 3 m long, 
300 ram wide and 25 mu thick. ... The total charge capacity now amounted 
to 26 rockets for an empty weight of the vehicle of 44 kg. The weight 
of the rockets, which had been improved in the meantime, was only just 
1 kg more per rocket for an increased performance. 

Whereas representatives of the press and film reporters were invited 
to come on Thursday, July 26, the vehicle was taken to Stiege on July 25 
for a final rehearsal on the starting stretch and was started with a pro- 
pelling charge of 12 rockets. These rockets were ignited in 3 batches, 
each comprising 4 rockets of a total thrust of 120 kg, at two-second inter- 
vals. The success of this run surpassed all expectations, for after the 
third ignition the vehicle covered the 100 m long staked-off distance in 
2 seconds, i.e. it had attained a speed of 180 krn/hr. 

When the hour had come for the first official test run, which had 
been announced, of the vehicle now called the "Eisfeld-Valier-Rak I", 
the weather conditions were certainly considerably more adverse than on 
the previous day, for a sharp and very gusty wind was blowing across the 
direction of travel, as can be seen in the highly successful film shots 
of the Ufa ("~niversum film company1'). Three runs were made, the first 
two of which were only intended to give the guests, press photographers 
and film reporters present the opportunity to prepare themselves and to 
practise for the forthcoming third run. For the first run only 4 rockets 
were ignited, for the second run two batches, each of 4 rockets, were 
ignited. For the third run, however, 3 batches, each of four rockets 
and finally a fourth batch comprising 6 rockets were again ignited at 
two-second intervals. 

During this last run the 'Eisfeld-Valier-Rak 1' again reached a 
speed of 180/hr, for it covered the third 100 m, calculated from the 
starting point, in 2 seconds only. But when, on top of this, the 
ignition of the fourth powerful batch took place, it seemed as if 
the vehicle suddenly doubled its speed once again. But the vehicle 
could no longer bear up against this development in power, which the 
author had declared to be too great from the first, and it shot off 
the rails to the left and was wrecked.- 

After that, a new vehicle was built by the author completely out 
of light metal. For this vehicle Ultralumin was donated by ~aveng 
Stahl A. G., Berlin, the ball bearings by Fries and ~ a p f  linger, 
Schweinfurt, the wire-spoke wheels with special wooden rims by 
C. Braunsdorf, Zerbst." 

Valier had thus written letters of request to various firms in order to get 
together the building materials for the new rocket-driven vehicle. And in return, 
he had promised to mention the name of the donors in his publications. 



"The new vehicle had a driver's seat right at the front. To the 
rear, in 7 U-shaped grooves, were 10 sets of rockets one behind the 
other, the casings of which were used to increase the rigidity of 
the framework by means of cross bolting. Only in this way was it 
possible to accommodate 80 kg of rocket charge and 80 kg of actual 
load for 80 kg empty weight. With a fuselage width of 45 cm the 
5 112 m long vehicle was built for a normal gauge. 

Since the completion was delayed, the author made.5 test runs 
himself with an improvised truck on September 5, 7 and 12, all of 
which were successful." 

Thus Valier was at last able to drive a rocket-propelled vehicle himself, 
to feel the counter pressure of the acceleration himself and to hear the rockets 
hissing behind him. After Volkhart, Ope1 and Stamer it was now the turn of 
Valier, the man whose initiative had brought rocket travel and rocket flight 
into existence. 

About the first start of the new Ultralumin vehicle Valier reports: 

I I Contrary to the constructional specification that only 35 mm 
rockets with cardboard casings should be used until the car was fully 
laden, it was requested by the Eisfeld company that, for the first 
start, after 2 x 7 rockets with cardboard casings, one of the new 50 mm 
rockets with a copper casing and a thrust of 120 kg should be installed. 
In actual fact the first rockets burned down in due order, but the 
large rocket broke through the support which had not been calculated 
for this thrust, slid forward, crashed against the rear panel of the 
driver's seat and exploded there. Luckily, only 50 kg sandbag weight 
were loaded. The vehicle was still mobile, but it had been so badly 
buckled that the planned manned run which was to be made by the author 
could no longer be risked. 

. For this reason the gentlemen from the directorate of the 
Halberstadt-Blandenburg Railway, together with the Eisfeld company, 
decided to build a similarly shaped, but much stronger rail vehicle. 
On September 24, it was ready to go into action. Although this vehicle 
received the name "Eisfeld-Valier Rak 2" - Halberstadt-Blankenburg 
Railway, the author had nothing more to do with the direction of these 
tests. The first test runs which took place on September 25, and 27, 
and the first two demonstration runs of October 3 with small charge 
succeeded, but they did not produce any new results. When the full 
charge of 36 individual 50 mm rockets with copper casings was applied 
during the last test run on October 3, all 4 wheels broke away from 
the vehicle after the last ignition because the spokes snapped. Con- 
sequently, these tests were suspended. At the same time the author 
again parted company with Eisfeld. " 

This time, too, an objective observer will get a hearing; an editor sent off 
to Blankenburg for the runs of the rocket-driven vehicle, reports: 



"The Rocket-driven Vehicle 
which was demonstrated yesterday is made almost entirely of 

aluminum. A large grey thing, six meters long, with a red designation: 
"Eisfeld-Raketen", "Rak 2". It weighs approximately 275 kg and has 
wirespoke wheels, donated by the Braunsdorf company in Zerbst. The 
wheel base is 5 m, the gauge is suited to standard gauge. The shape 
of this new vehicle departs completely from the usual shape of an 
automobile. It only has a certain similarity with the streamlined 
shape of a drop. The driver's seat, which is completely'built into 
the vehicle, is situated over the front axle. It was built in the 
workshops of the Halberstadt-Blankenburg Railway. The General Manager 
H. C. Steinhoff Dr. Eng. had offered the owner of the Eisfeld company, 
Captain Meyer-Hellige, the Halberstadt-Blankenburg stretch of railway 
for further tests already on the occasion of the tests at Stiege on 
July 26. Chief engineer Kosch undertook the construction of the 
vehicle in accordance with Valier's specification. ... A film camera 
was installed on the front seat of the vehicle which filmed the explo- 
sions during the run in all phases automatically. 

The Test Runs. 

In the golden October sunshine the rocket-driven vehicle rolled 
up on the Halberstadt-Blankenburg stretch. Cameramen and photographers 
went into operation. Engineer Valier, the author of the idea, was 
present in person. He gave explanations, answers and information. At 
11 a.m. came the signal: "It's off!" With a thundering din the vehicle 
ran on the track, slowly at first, then faster and faster. Six thunder 
claps accompanied by brilliant showers of sparks followed one after the 
other. The surroundings were enveloped in thick smoke. The vehicle 
hurtled approximately 500 meters and stopped. It was not damaged in 
any way. The stop-watch registered: One hundred kilometers per hour. 
The second test began at 12 a.m. The whistle blew. Further explosions, 
once again flashes and smoke, until the vehicle came to a stop. This 
time its speed was 170 km. Unfortunately, shortly before the vehicle 
stopped, all the wheels came off their axles and the vehicle slid along 
with the hubs on the rails. The wheels, which had only bicycle spokes, 
were much too weak for the tests. But this time the automobile was 
again undamaged. 

The rockets functioned correctly, consequently they were safe to 
use. Therefore it was proved that the rocket, arranged in rows, had 
indeed become a working material. Of course, the vehicle travelled 
without any driver, even without a cat because it is contrary to police 
regulations! A sandbag came into its own instead. At 1 p.m. every- 
thing was over. The charming town of Blankenburg was a wonderful back- 
ground for this instructive and highly interesting display." 

P. Dr. 



Valier  Alone. 

L i t e ra ry  Work and Other T h i n ~ s .  

The i n t e r e s t  of t h e  reading publ ic  i n  Va l ie r ' s  book "Advance i n t o  Space, 
a Technical Poss ib i l i ty"  had increased a g rea t  deal .  The four th  e d i t i o n  had 
been completely out  of p r i n t  f o r  a long time, and the  publishing house had 
declared a l ready i n  1927 t h a t  the  p r i n t i n g  of a new e d i t i o n  was necessary. 
A new e d i t i o n  with small  addi t ions  could have been produced quickly, but  
Valier disapproved of t h i s .  He "preferred t o  go t o  the  t rouble  of completely 
revis ing h i s  work, r a t h e r  than not  have his book be t r u l y  up t o  date,"  and 
he tells of the  race  between t h e  rev i s ion  of t h e  book and the  progress of 
rocket technology.: 

11 Always when t h e  author wanted t o  submit the  manuscript a s  f i n a l l y  ready 
f o r  the  p ress  the re  came i n  t h e  meantime new revolutionary p r inc ip les  of 
const ruct ion ... . At Christmas i n  1927, i t  was begun once again from 
the beginning, and ever s ince  that t i m e ,  i n  every i n t e r v a l  which t h e  tests 
and p r a c t i c a l  work and the  l e c t u r e  tours  l e f t ,  work constant ly  had t o  be 
done on t h e  manuscript . . . I' 

"I£ t h e  book now appears under t h e  t i t l e  "Rocket Travel", t h i s  i s  
because the b a s i c  motive which i n s p i r e s  us a t  t h i s  moment is not so  much 
the mere ' w i l l  t o  advance i n t o  space i n  order t o  conquer i t1,  but the  
w i l l  t o  create the  rocket engine which is the  p re requ i s i t e  f o r  everything 
else. 

Fr3edr3chsbrunn a .  Harz, September 5 ,  1928 

Max Valier" 

Apart from t h e  fundamental p r inc ip les :  f i e l d  of g rav i t a t ion ,  propulsion 
by means of r eac t ion  e t c . ,  which h i s  f i r s t  books already contained, he now 
a l s o  included a g r e a t  deal  of ma te r i a l  which had recent ly  come t o  l i g h t .  In  
the  second e d i t i o n  which appeared i n  1925 he only described Professor Goddard's 
two-stage powder rocket  and then gave a very thorough account of Professor 
Oberth's planned 3-stage l iquid-fuel  rocket with a l l  the  accessories:  a r t i -  
f i c i a l  moon, space s u i t  e t c .  I n  the  meantime, o ther  research workers had a l s o  
published t h e i r  p ro jec t s .  But, above a l l ,  Valier  could now submit the  r e s u l t s  
of h i s  experiments; f o r  i n  1928, t h e  f i r s t  p a r t  of h i s  4-stage plan was rea l ized.  
For t h i s  reason h i s  book had an add i t iona l  sec t ion:  

"111. The Present-day Pro jec t s  

1. The in te rp lane ta ry  vehic le  of Herrnann ~ a n s w i n d t  

2. The p ro jec t s  of D r .  Franz von Hoefft 

3 .  The Russian spaceship p ro jec t s  

4. The space rockets  of Professor Hermann Oberth 



5. The cathode-rocket ship of F. A. Ulinski 

6. The research of W. Hohmann, Dr. Eng. 

7. The rocket research of Professor R. H. Goddard 

8. The rocket propulsion project of the author 

9. The other rocket ship projects of the present time 

Rocket Technology 

1. The manufacture of powder rockets 

2. The development of high-performance powder rockets 

Rocket Travel 

1. The gchievernents made so far by rocket-driven cars 

2. The future of rocket-driven vehicles 

3. The achievements made so far in ,rocket flight 

The Future of the Rocket Plane Summary." 

A few passages in this book merit particular attention. 

1. To the section dealing with Professor Goddard's research and achieve- 
ments, Valier added the following reflection in 1928 (p. 188): 

"Since Goddard already Iiinted in 1919 that he had recognized the 
military importance of rocket technology., one should not be surprised if, 
on the occasion of a new war, the United States come to the fore with 
modern rocket-driven missiles and weapons, ... according to authentic in- 
formation from R. Lademann, simple, gunpowder-driven reaction engines of 
Goddard's design have reached altitudes of 100 km and more, from which 
there ensues a maximum range of 200-250 km. The previously troublesome 
inaccuracy of fire has been so well surmounted by means of radio control 
that Goddard's winged rocket shells can not only strike any ground-based 
target accurately, no matter how far away, but are even capable of shoot- 
ing along behind an aircraft maneuvering in turns until they strike 
it, ... I!+) 

The second passage, which merits consideration as a reference for 
agriculture, runs (pp. 151-52): 

It Soon after the year 1900, the rocket advanced into new fields of 
application. 

 ere Valier was wrongly informed; at that time, radio control was an objec- 
tive that was still far from being achieved, 



Stimulated by the success of the meteorological firing cannon of 
Mayer Stieger, who protected the whole region of Windisch-Feistritz in 
Steiermark with such cannons in 1895, the pyrotechnic industry had the 
idea of combatting hail with rockets. It recognized the possibility of 
transferring the hail-dissipating vibratory effect of the cannon shot, 
which in the case of Stieger's cannon came from the ground, into the 
very midst of the hail-cloud. In this way the costs could be cut drastic- 
ally whilst maintaining (or even improving) the efficacy. The Swiss hail 
rockets manufactured by the pyrotechnist ~iiller in Emmishofen, the alti- 
tude of which, measured by Count Zeppelin, reached 800-1,200 m, were the 
most successful. 

At the present time hail is combatted everywhere in Switzerland with 
such rockets. Municipalities, agricultural associations, vineyard owners 
amongst others set off such rockets when there is a danger of hail; their 
radius of effect covers approximately one square kilometer. If a rocket 
is first set off when the first hailstones are already falling, according 
to the statements of Karl Birner in Constance, the movement of the air 
obtained after the detonation causes the hail to transform into snow flakes, 
which dissolve completely into rain after the second and third rockets. 
If the rockets are set off at the same time, there is only rainfall. It 
has been proved that whereas no hail falls within the area of the explosive 
effect of the rocket head, it does hail outside of this zone. In particu- 
lar sections of Switzerland rockets are set off at intervals of one kilo- 
meter when there is danger of hail.') 

The really paradoxical thing about this effect produced by the hail 
rockets is that the melting heat which would theoretically be necessary 
to convert the hail ice in the rocket's sphere of influence into water 
exceeds the energy content of the rocket's explosive charge several hundred 
times. Therefore the effect cannot be an immediate one but must rather be 
based on a release of extraneous energies contained in the atmosphere. 
These hail rockets by no means belong to the largest types of rockets, but 
are manufactured in calibers of 3-4 cm, with a length of 25-35 cm and in 
most cases they still come in simple cardboard casings." 

3. Then, on page 192, Valier, who always makes an effort to be objective, 
mentions two inventors who had already committed to paper the idea of an air- 
plane with reaction drive before he did. ~ e n 6  Lorin, who had proposed an all- 
metal aircraft with reaction drive in 191 1 in '~grophile' , and And& Bing, who 
on June 20, 1911, received the Belgian patent no. 236 377 for a rocket device 
destined to attain maximum altitudes. 

Since no-one amongst the experts of the twenties knew anything of these 
inventions, it is to be assumed that neither Lorin nor Bing endeavored to put 
these propositions into practice. 

+)Miiny a farmer may say to himself: I can guard against damages caused by hail 
more easily and surely by means of an insurance against damage by hail. - How- 
ever, the whole national economy is heavily prejudiced each year by hail, and 
this could be avoided. 



- W e  suppose t h a t  Val ier  had reg i s t e red  h i s  rocket  plane ideas  with the  
Imperial Patent  Off ice  i n  Berl in and t h a t  the  patentor  had discovered these  
two, Lorin and Bing, whi l s t  searching f o r  antecedent publ ica t ions ,  and pointed 
them out  t o  t h e  appl icant .  This i s  probably how Val ier  heard of them. 

The formation of t h e  Society f o r  Space Ship Travel (Verein f c r  
.Raumschiffahrt) on Ju ly  5, 1927 has already been mentioned b r i e f l y .  

The soc ie ty ' s  slogan and proclamation a re :  

11 Help t o  c r e a t e  the  spaceship! 

Recently i t  has been repeatedly shown a t  length t h a t  with the  
present-day l e v e l  of technology it must be poss ib le  t o  f l y  through the  
empty space which separa tes  us from neighboring c e l e s t i a l  bodies; i t  i s  
a p ro jec t  unequalled i n  grandeur. A l l  objec t ions  which have been ra i sed  
agains t  i t  up till now lack  substance. Therefore i t  is a matter  of fos te r -  
ing and promoting t h i s  g rea t  idea  with every e f f o r t .  

Of course, such a g rea t  work can only succeed i f  a l l  the  many d e s i r e s  
f o r  i t s  r e a l i z a t i o n  u n i t e  i n t o  a common act ion.  To t h i s  end the  'Society 
f o r  Space Ship Travel  Inc. '  was founded on July  5, 1927 i n  Germany. Its 
executive board comprises t h e  leading f igures  i n  t h i s  f i e l d  (Professor 
Oberth, Mediasch; Max Valier ,  Munich; Engineer Hohmann, Essen; D r .  Hoefft,  
Vienna amongst o thers . )  The Society has i ts  own journa1, 'Die Rakete' (The 
Rocket) which appears on t h e  15th of each month and which is  sen t  t o  
members f r e e  of charge. The membership f e e  is  5 RM per annum. . . I f  

Johannes Winkler, c e r t .  engr., was the  pres ident  of the  Society and the  
ed i to r  of t h e  monthly journal .  This journal  published ser ious  s c i e n t i f i c  
papers wr i t t en  by Winkler, Oberth, Hoefft ,  Pirquet  amongst o thers ,  and accura te  
technical  r epor t s  on rocket  runs made by Valier;  moreover the re  was a "Cr i t i c s  
Corner" where it was intended t h a t  a topic  be examined from various points  of 
view, a s  i n  the  discussion subsequent t o  a l ec tu re .  (Unfort'unately i n  t h e  
11 C r i t i c s  Corner" such a f i e r c e  d ispute  f l a r e d  up between two old pioneers f igh t -  
ing doggedly f o r  t h e i r  d i f f e r e n t  views t h a t  i n  November 1929 Winkler had an- 
nounced i n  "die Rakete": "I c a l l  your a t t e n t i o n  t o  the  f a c t  t h a t  i n  the  f u t u r e  
I s h a l l  r e fuse  contr ibut ions  which do not  preserve an academic tone, no matter  
who is the  author.") But the re  were a l s o  genia l  contr ibut ions  i n  "die Rakete". 
Willy Ley, f o r  ins tance ,  i n  an a r t i c l e  on Johannes Kepler 's "Somnium", wrote: 
'...1n t h i s  a r t i c l e  Kepler says t h a t  funny l i t t l e  e the rea l  s p i r i t s  l i v e  on the  
e a r t h  and on the moon, but  i n  the  t r u e  manner of s p i r i t s  they avoid the  sun- 
l i g h t  and a r e  only r e a l l y  a t  ease a t  n ight .  They a r e  indeed capable of f ly ing  
through space . . . I  Who would have expected such charming ghost s t o r i e s  from 
the  g rea t  astronomer Kepler! 

I t  Die Rakete" a l s o  published a pleasant  and en te r t a in ing  a r t i c l e  by another. 
truth-seeking astronomer. The t i t l e  and shor t  preface read: 



"On a Daring Trip to Mars (Auf kiihner Fahrt zum Mars) A cosmic fantasy 
by Max Valier, Munich. 

The following tale introduces the very interesting problems of space 
flight in an entertaining way. It will be particularly welcome to the 
reader who has not received a technical education. The numerical data 
referred to are based on accurate calculations. Of course, it will be a 
long time before we have such well-constructed rocket machines that we 
shall be able to risk a flight to a neighboring celestial body. The 
rocket ship will first of all have to give satisfactory results on the 
ground, but it is a good thing to keep distant perspectives in mind, even 
if one is only just making a first step." 

A little less than 24 pages depict for us a spaceship voyage, disclosing 
to us many dangers which the earthly being must overcome if he wishes to leave 
his native planet and cross the solar realm. 

The engineer, the designer and pilot of the spaceship has considered them 
in advance. He has the necessary equipment on board with him for everything. 
His wife and his friend are his travelling companions; the three of them master 
all the technical difficulties, but a psychological problem almost leads to 
their downfall. 

The story is full of suspense. The reader has the feeling of taking part 
in the voyage himself and is in this way "initiated into the very interesting 
problems of space flight in an entertaining way". 

"It will certainly be a long time before we shall be able to risk a flight 
to neighboring celestial bodies" - Valier must have said to himself that he 
would not live to see the flight to another star - nevertheless, he devoted all 
his work to this noble distant goal. 

On May 11, 1928, Max Valier gave a lecture on spaceship travel in 
~GthenIAnhalt. (He was obliged to give lectures time and again in order 
to earn his living.] The majority of his audience were students from the 
Polytechnic there, but there were also others in the hall. Mr Paul 
Gentsch from Lahr in the Black Forest, who happened to be on a business 
trip in ~gthen, saw the poster and attended the lecture, which made a 
great impression on him. At the end he bought himself a couple of books 
at the book-stall and asked Valier to sign his name in the booklet "On 
a Daring Trip to Mars" - After the war almost all of Mr. ~entsch's books 
got lost due to the requisition of his apartment; only this slim off- 
print of "die Rakete" in a green binding did not seem desirable to the 
garrison. It was left behind and was preserved for the owner. And if 
Mr. Gentsch had not been so generous as to donate the booklet to the 
"German Museum for Rocket and Space Flight" (Deutsches Raketen- und 
Raumfahrtmuseum) we would not have learnt anything of Valier's "Daring 
Trip to Mars", which he presumably wrote in 1927 and in this way at 
least experienced the trip himself in the spirit. 



After Valier parted company with the Eisfeld company in October 1928, 
the next sign of life which we find of him is a photo from Cohlenz. Where 
the Mosel flows into the Rhine the two rivers form a spit of land which is 
somewhat elevated and offers a vista over this region through which the 
rivers flow. There stands a statue of the former emperor, Wilhelm. The 
spit of land is called the "~eutsche Eck". 

The photograph portrays an open Packard at the foot of this statue, 
in which Max Valier and his wife are sitting. We see the same picture en- 
larged in a Spanish illustrated magazine, and also on postcards which were 
sold. On the back of these postcards is printed: '%lax Valier, the creator 
of the well-known Valier (Opel) Rocket-driven vehicle, with his six-cylinder 
Packard automobile." And below it reads: "Packard, ask the man who has one". 
One can see that the Packard agency was using Max Valier for publicity. Pre- 
sumably they granted him particularly advantageous terms of payment for this. 

11 For a long time, Max had had the ardent desire to obtain his pilot's 
certificate," his sister tells us. "After his war experiences he thought 
that he too could quickly master the art of flying. He would have been only 
too glad to take a sports pilot's course, but it was just impossible. - Now, 
in his own fast car, he could at least acquire at the steering wheel the con- 
fidence that the experienced driver has." (We do not know the nature of the 
conditions of payment; but we have been told that after his sudden death the 
car did not pass to his widow but had to be returned.) 

The picture showing him in the large expensive Packard gave rise to the 
rumor that Valier was in the pay of an American firm. 

Professor Oberth had now been awarded the "Prix International d1Astro- 
nautique" which the French scientist and aircraft designer Robert Esnault- 
~elterie+) had donated together with his friend, the banker Hirsch (5,000 Fr. ) 

+)we quote from Heinz Gartmann' s "Visionaries, Researchers, Engineers" 
(~rzumer-~orscher-~onstrukteure) about Esnault-Pelterie (page 108): 

"Three days after the founding of the society in Breslau the French pioneer 
of aeronautics, Robert Esnault-Pelterie, gave a long lecture in Paris on problems 
of space flight before the time-honored "~oci6t6 Astronomique de France" founded 
by Camille Flammarion. 'Since aeronautics has advanced from the realm of dreams 
into that of reality, I, who had already seen the automobile come into being 
before my eyes, realized immediately to what further developments aeronautics 
would advance and I wondered what progress could indeed follow: once the atmo- 
sphere is conquered, ... ......... there is nothing left to do but to penetrate 
into outer space... Would this be possible? The reply was given to me by the 
theorem of impulse. However, since I only envisaged exhaust-gas velocities 
below 2,000 meters per second, I was astonished by the great initial mass which 
is necessary to project a certain end mass from one place to another. There- 
fore - let this be said right away - I shall regard the voyage to the moon as 
a purely theoretical possibility, at least for the present momeat."' 



for his book which had appeared in the third, revised and enlarged edition 
under the title "Way to Space Travel" (Wege zur Raumfahrt).- Now Oberth was 
requested by the Ufa to ask for leave from the teaching profession and to take 
a part in the making of the film "Woman on the Moon" (Frau im Mond) as scien- 
tific advisor. The Ufa director, Fritz Lang, who had a good instinct for what 
the public would like to see at the present time, shot the film. Professor 
Oberth was thus to assist, in an advisory capacity, in the creation of the 
spaceship and of the lunar landscape. 

At the end of October 1928, Valier went to the ~ h z n  Mountains to see for 
himself rocket-propelled airplanes flying, and to observe how the thrust of 
the rocket affects the stability of the aircraft. In the second edition of 
"Rocket Travel1' we can read about it: 

"Independent of this (of the rocket-driven model aircraft tests which 
Lippisch carried out in Opel's name from June 9 to 11, 19281, the author has 
also made takeoff tests with Lippisch on October 28, 1928, on the Wasserkuppe 
with exactly such a "Storch" model provided with Eisfeld rockets of a caliber 
of 35 nrm and a thrust of 22 kg, which led to similar results. However, the 
author felt obliged to draw another conclusion from them, namely that the 
tailless types of sailplane are not all very suitable for rocket propulsion, 
and that, on the contrary, models of the normal type with a particularly long 
fuselage will be more suitable." 

Rocket-driven Sleds 

"My plan to build a rocket-driven sled goes as far back as the first 
months of autumn when,-at the start of the last rocket-driven rail vehicle at 
Blankenburg in the Harz mountains on October 3, 1928, all four wheels flew off 
the vehicle as a result of the spokes having broken" writes Valier in the 
"Rakete of February 15, 1929. Here, he is talking, as it were, to a circle 
of friends, also mentioning personal matters which he always avoids in his 
books "Rocket Travel". 

11 But in the case of a sled, all these factors are eliminated, as it 
has no such rotating parts and only needs to be designed so as to bear 
the thrust and transfer it from the body to the system of runners. Be- 
cause in the case of a sled, in contrast with the vehicle on wheels, one 
can dispense with a special suspension, the type of construction meeting 
these requirements makes do with a much lower empty weight while at the 
same time retaining the same capacity and the same useful load, so that 
the ratio of the full starting weight to the empty weight, which is of 
prime importance in rocket technology, can be made far better than in the 
wheeled vehicle. 

All this had been clear to me for a long time when, at the end of 
November, I began to negotiate with the sports directors of the B.A.C. 



(Bavarian Automobile Club) in Munich in order to interest them in financ- 
ing the construction of the first rocket-driven sled in the world, and 
in its demonstration at the winter sport's festival to be held on the 
Eibsee on February 3, 1929. But when these negotiations had not led to 
any positive result by mid-January, I decided to build the sled in any 
case, partly from my own resources and partly assisted by a few enthusi- 
asts of my projects - amongst them Engineer Pranz Spreitzer in Pasing near 
Munich and Attorney Professor Dr. Rheinstrom, Munich, in particular. 
Since the resources, especially for the acquisition of the rockets, were 
still very scant, I had to make considerable simplifications with regard 
to the construction designed in November. I dispensed with the electric 
ignition system and an accurately geared steering in order to economize 
in whatever way possible on the empty weight and therefore on the costs 
of the rocket. In addition, the body of the sled was reduced to a cross- 
sectional area of 40 cm x 40 cm with a simple back protective board for 
the occupant, so that I could just barely sit down (without a coat) in 
the driver's seat which was virtually made to measure. Thus in compari- 
son with the original projects, my "Rak Bob 1" can be described as a 
model two-thirds the actual size, ... The sled has proved to be excel- 
lent in all the test runs up to now. The high-performance jet rockets 
supplied by the J. F. Eisfeld Powder and Pyrotechnical Factories in 
~ilberhGtte/Anhalt, have a thrust of 120 kg for a caliber of 50 mm 
during 1.5 to 1.8 seconds. 

The following test runs have been made so far: 

On January 22, a first workshop test took place in secret at the 
aerodrome of Schleissheim. In spite of the worst sodden snow on which 
the sled could hardly be drawn along by a man, it shot like an arrow 
from a bow, propelled by 4 simultaneously ignited rockets, and reached a 
maximum speed of 110 km/hr over a total distance of 130 m assisted by 
the effect of a second ignition of three rockets and a third of one 
rocket. ... 

In spite of these apparently insignificant performances, the tests 
of January 22 were very instructive for me and gave me cause to make 
several modifications in the construction. Like in the earlier vehicles, 
I had made the bottom of the sled horizontal by means of 3 sled runners 
and had arranged the 5 batteries of rockets proposed here in such a way 
that the noses of the two at the very bottom were tilted downward in 
order to press the sled well down to the ground in the beginning. Only 
the last 3 batteries were horizontal. In view of the great friction in 
the snow, however, this precaution - necessary in the case of wheeled 
vehicles - proved to be uncalled-for, and so the tail skid was omitted 
for the Eibsee test and the whole floor of the fuselage was inclined 
upwards to the fore in the proportion of 1:15 so that the tail end 
itself, which was only provided with a sharp cutting edge, could trail 
after it in the snow. In this way the first two batteries of rockets 
would then be horizontal but the last three would be tilted upwards 
to the fore in the proportion of 1:15 in order to produce a lifting 
force which was to cause the sled to virtually float at high speeds, 
in order to bring the friction on the snow almost to zero. 



The two following test runs on February 3 a t  the  winter  spor t s  fes-  
t i v a l  of t h e  B.A.C. on t h e  Eibsee proved t h a t  t h i s  end had been a t t a ined .  
Although t h i s  club did not  p a r t i c i p a t e  i n  t h e  financing of the  c o s t l y  
tests, I offered my services  i n  a s s i s t i n g  i n  the  winter  spor t s  f e s t i v a l  
concerned, i n  order t o  be a b l e  i n  t h i s  way t o  make propaganda f o r  the  
idea  of rocket  propulsion i n  an o f f i c i a l  pos i t ion .  

This t i m e  my wife, as t h e  f i r s t  woman i n  t h e  world t o  venture out 
i n  a rocket-propelled vehic le ,  set off on t h e  f i r s t  t e s t  run with a pro- 
p e l l i n g  charge of s i x  rockets ,  which w e r e  ign i t ed  i n  pa i r s .  A l l  of the  
rockets  burned down i n  due form at two second i n t e r v a l s  bringing t h e  s l ed  
t o  a speed of 40-45 km/hr. The dis tance  covered was not much more than 
100 m. 

After  t h a t  I myself s t a r t e d  t h e  s l ed  wi th  a propel l ing  eharge of 12  
rockets: i n i t i a l l y  two batches each of four  rockets ,  and then two more 
batches of two rockets  were ign i t ed  simultaneously. The f i r s t  two bat- 
teries burned down cor rec t ly  and, a s  t h e  subsequent measurement showed, 
gave me a maximum v e l o c i t y  of 95-100 km/hr within th ree  seconds from the  
moment of departure.  Unfortunately, during the  t h i r d  i g n i t i o n ,  a rocket 
exploded, a l s o  r ipping open t h e  two rockets  of the  four th  i g n i t i o n ,  so  
t h a t  the  t h r u s t  was l o s t  and t h e  s led  came t o  a h a l t  a f t e r  only 160 meters. 
The r ipping open of the  rockets  probably looked very dangerous from a d is-  
tance, but it  was i n  no way ser ious  f o r  m e ,  t he  occupant, s ince  the  pro- 
t e c t i v e  board behind my back afforded m e  adequate protec t ion from t h e  
f l a s h  of t h e  explosion. I was only sorry  t h a t  the  t h r u s t  no longer took 
e f f e c t ,  f o r  t h e  sensation of g rea t  accelera t ion during t h e  f i r s t  two igni-  
t i o n s  had already been so  d e l i g h t f u l  t h a t  I only wished t h a t  a dozen more 
i g n i t i o n s  would follow. (My wife had had exact ly  the  same impressions 
during her run.)" 

On February 9, on t h e  occasion of an i c e  f e s t i v a l  on the  lake  of 
Starnberg, Val ier  continued t h e  runs with t h e  rocket-propelled s led .  

I I The s l e d  had received an improved aerodynamic form; even the  t a i l  
edge had again been changed so t h a t ,  i n  view of a l l  the  const ruct ional  
changes undertaken, the designation "Valier Rak Bob 2" seemed j u s t i f i a b l e .  

While on the  Eibsee, t h e  po l i ce  had shown almost too much caution 
i n  cordoning off  t h e  t e s t  a rea ,  so t h a t  the  test had t o  take place a t  
such a g rea t  d is tance  from the  spec ta to r s  t h a t  most of them were not ab le  
t o  see  c l e a r l y  enough, the re  were no barr icades  a t  a l l  on the  lake  of 
Starnberg, and with my a s s i s t a n t s  I was scarcely  ab le  t o  a t  l e a s t  keep 
the  smokers away from the  c r a t e s  of rockets  and the  fuse cords. When 
the  time came f o r  the  s t a r t  at 4 p.m. t h e  approximately 3,000 spec ta to r s  
could hardly be held back, so  t h a t  I se r ious ly  considered c a l l i n g  off the  
test a t  the  l a s t  minute. Contrary t o  my o r i g i n a l  request t o  c l e a r  the  
l ake  completely, the  public had been allowed a s  c lose  a s  50 m from the  
s t a r t i n g  point  and even there  i t  s t i l l  threatened t o  break through the  
extremely t h i n  chain b a r r i e r s  at  any moment. Therefore a l l  I could do 
w a s  t o  have the  s l ed  brought forward another 50 m a t  the  l a s t  moment and 
then carry  out  i g n i t i o n  immediately. 



This t i m e ,  t h e  burning down of t h e  rockets  functioned pe r fec t ly ,  f o r  
the  two-way thermal r ad ia t ion  of t h e  copper tubes was prevented by t h e  
i n s e r t i o n  of asbes tos  i n t e r l i n i n g s  (it was t h i s  two-way thermal r a d i a t i o n  
t h a t  had been t h e  s o l e  cause of t h e  explosion of the  l a s t  rockets  during 
t h e  Eibsee run). 

The i g n i t i o n  system, a s  i n  Schleissheim and on t h e  Eibsee, had aga i  
been p e r f e c t l y  i n s t a l l e d  by M r .  Sauer jun. from Augsburg with stop pins  +p 
and intermediate charges, t h i s  time set t o  go off  at  1 112 second in te r -  
va l s .  

The run i t s e l f  was such t h a t  the  s l e d  t r ave l l ed  20 meters between 
the  f i r s t  and second ign i t ion ,  50 meters between the  second and t h i r d  
i g n i t i o n ,  80 meters between the  t h i r d  and four th ,  and f i n a l l y  90 meters 
between the  four th  and f i f t h ,  each t i m e  i n  1 112 seconds; from t h i s  it  
follows t h a t  i n  t h e  last period t h e  s l e d  a l ready reached a speed of 60 
m/sec o r  216 km/hr. But a f t e r  t h e  f i f t h  i g n i t i o n  it covered a dis tance  
of 210 m i n  two seconds, i.e. a speed of 105 mlsec o r  378 kmlhr on an 
average. I f  one considers,  however, t h a t  t h e  l a s t  50-60 meters w e r e  
a l ready p a r t  of t h e  stopping dis tance ,  as the rocket t h r u s t  l a s t e d  bare ly  
1 112 seconds, it  follows t h a t  t h e  maximum speed must have been about 
400 kmlhr. 

Unfortunately, the  stopping dis tance  proved t o  be too s h o r t ,  f o r ,  
having veered off  t o  the  r i g h t ,  t h e  s l ed  turned t o  t h e  l ake ' s  edge too 
soon and f i n a l l y  ran  i n t o  a landing s tage ,  los ing  i ts  t i p  i n  the  process. 
The a c t u a l  body with the  set of rockets ,  however, remained undamaged, a s  d id  
the  s l e d  runners, s o  t h a t  it  could be towed away by a motorcycle without 
any trouble.  

From t h e  t echn ica l  point  of view it was of great  i n t e r e s t  t o  measure 
t h e  d i s t ance  t r ave l l ed  and t o  examine the  t r aces ;  Engineer Heinz Beck 
a s s i s t e d  me  i n  t h i s  task.  J u s t  a s  I had expected, it  was found t h a t  a f t e r  
the  termination of the  t h i r d  i g n i t i o n  t h e  f r o n t  s l ed  runners had already 
l i f t e d  up so  f a r  from t h e  snow t h a t  t h e i r  t r acks  became imperceptible, 
whereas the re  w e r e  still very clear ind ica t ions  of t h e  sc ra tch  made by 
the  t a i l  runner i n  t h e  snow. But a f t e r  t h e  four th  i g n i t i o n  t h i s ,  too,  
became i n d i s t i n c t  and could no longer be seen a t  a l l  a f t e r  the  f i f t h  
ign i t ion ;  hence it must be concluded t h a t  a t  t h i s  moment t h e  s l e d  w a s  
g l id ing  along j u s t  above t h e  ground. This,  then, would account f o r  the  
extraordinary increase  i n  speed immediately a f t e r  t h e  f i f t h  ign i t ion ,  a s  
the  surface  f r i c t i o n  had by then been completely eliminated. 

The t o t a l  propel l ing  charge of 18 rockets  had been ign i t ed  i n  t h e  
following sequence: f i r s t  t h r e e  rockets ,  then 4 then 4 again, once mere 
4, and f i n a l l y  3. But i f  one bears  i n  mind t h a t  t h e  priming continued t o  
burn f o r  another 5 seconds it follows t h a t  a t  t h e  end of the  f i f t h  major 
t h r u s t  t h e  priming of the  t h i r d  and four th  i g n i t i o n s  was s t i l l  i n  e f f e c t ;  
hence, i n  view of t h e  empty weight of 130 kg, t h e  accelera t ion from 60 
t o  150 mlsec i n  t h e  f i f t h  i g n i t i o n  is very w e l l  explained i n  terms of 
t h e  theory of energy. 

')NO t r a n s l a t i o n  found f o r  the  German "Stoppinen". 



Figure 24. : In the German Museum 5n Munich stand the 
historic rocket-driven sled "Rak Bob 2" 
and Valier" reaction-driven experimental 
automobile 'kak 7". 

Thus this last test adduced the proof that quite high speeds can be 
produced with rocket propulsion, and that, comparatively speaking, t h i s  
can be done most cheaply and most safely for the driver by using sled- 
type vehicles. (The construction of the sled had cost appsoximtely 606 
marks, the set of rockets 900 marks, a total of 1,500 marks, whereas 
Segrave's world-record automobile will cost 400,000 marks.) 

I could no longer give the signal to start the announced test run aE 
a new kind of rocket-driven aircraft model in Starnberg, as the public 
had again come swarming out over the entire expanse of ice after the 
high-speed run of the rocket-propelled sled, and all thought of another 
attempt at cordoning off the area had to be abandoned. Therefore this 
model plane test will shortly be made in secret in another place, More- 
over, I then intend to discontinue the powder-rocket runs in order to 
devote myself completely to the liquid-propellant rocket engine, as it 
is in this alone that the future of rocket propulsion lies." 

This report is somewhat longer, but from it we also learn sometlnir-ig about 
the constructional costs and the costs of the rockets. (It has been reported 
that on the occasion of the run of the rocket-driven automobile at ~ G s s e l s h e i n ~  
Ope1 had exclaimed: "Every minute of the run costs a small fortwelg8) For $?re 
author Valier it was impossible to continue the promising sled experiments; i,e, 
to repair the damaged sled the next day and to repeat the run on a longer 
stretch, solely in the presence of sports officials, without the trsubiesome 
public, and to reach a speed of 400 km/hr, thus setting up the speed record, 



To do that he would have needed rockets immediately, before the ice melted. 
900 marks! - He lacked the resources, he couldn't do it! 

Of course, the daily newspapers published pictorial accounts of the first 
woman to undertake a rocket trip. One can see the courageous Hedwig Valier, 
wearing a fur coat and sitting in the sled smiling cheerfully. Behind her 
stands Max Valier. 

We asked Mrs. Valier who hit upon the good idea that she should be the 
first woman in the world to drive a rocket-propelled vehicle. "That was 
idea," she said, "and oh what a lot of persuasion it took me before Max finally 
consented to the plan." She gave us a detailed account and concluded with the 
words : 

"1n his reports he has related exactly how the rockets were ignited one 
after the other and how much thrust they had, but just how anxious he was dur- 
ing my run was related to me by a gentleman friend of ours who was standing 
next to him and who observed him. - His 'never again', which he whispered to 
me as he gave me his hand and helped me out of the sled, revealed it to me, 
too. " 

She also related how he had only hesitatingly told her of Mr. Glcck's offer. 
Mr. Glick, the head master of a private school, wanted to acquire Valier as a . 

mathematics and physics teacher and was prepared to grant him a very good salary 
as well as several special requests, because he had discovered Valier's pedagogic 
talent and wanted to put it to use, so he said. Mr. Glcck had noticed the keen- 
ness with which his pupils voluntarily assimilated the theories of mechanics 
from "Advance into Outer Space", understood them and were able to render them 
correctly. Thereupon Glkk undertook a fairly long journey to listen to an 
evening lecture given by Valier, in order. to find out whether this man who 
could captivate the young with his writings could also do so with his lecture. 
The result: Valier must by all means be acquired as a teacher for his private 
school. It did not matter if Valier were to pose conditions: they would be 
accepted. - "Think of your wife!" Glkk had cried out to him. Of course he 
was thinking of his wife, and also of his mother and his sister in Southern 
Tyrol. A new, much more carefree life could begin for them all. After a 
sleepless night he went to Gliick and said: "No, I cannot turn what is my life's 
task into a pleasant holiday occup'ation." And Hedwig understood her husband 
and agreed with him. 

It seems to us that Mrs. Hedwig Valier showed even more greatness and 
courage then than during the rocket run on the Eibsee. 

Valier in the Industrial Region 

Steam-jet Reaction Engine 

From now on Valier turned his attention to the high-pressure steam-jet 
reaction engine, which he merely cbnsidered as a transition to the liquid- 
fuel rocket engine. In his many lectures, which always provided the audience 



with an opportunity to ask questions and to express contrary opinions in the 
subsequent discussion, Valier had frequently come across the idea that, while 
the reaction of powder rockets could indeed propel a vehicle, it was surely 
very doubtful whether this could also be done by means of the reaction of 
liquid-fuel rockets and gas-powered rockets. He wanted to contradict this 
view. 

He decided to build a steam-jet reaction engine, for tests which demon- 
strate the facts are most certain to convince people. 

The 4-stage plan had already been laid down for a long time. The next 
objective was the rocket engine with liquid fuel. The necessary funds for the 
development of this engine were to be furnished by the intermediate stage, the 
steam-jet reaction engine, thought Valier. He used the libraries of Munich to 
find out about the fundamental physical principles for his new task. Then he 
acted upon the advice of his friends to try his luck in the industrial region, 
for where numerous large industrial plants have come into being on the basis 
of the mineral wealth, there are many rich people who could provide the neces- 
sary funds for the speedy development of rockets. This was ~alier's hope. 

From Bochum he sought after a firm for the construction of the planned 
reaction-driven experimental vehicle. This was now to be used for the demon- 
stration of the riskless steam-jet reaction drive; later it was to be used as 
the demonstration vehicle for the rocket engine with liquid fuel. 

On May 9, in Duisburg, an air display was organized; Valier was there and 
made contact with Gottlob ~s~enlaub.+) He spoke to him about the constructional 
points of view which he had deduced from the rocket-driven flights of the model 
aircraft 'Storch' in the ~ h 6 n  Mountains in October 1928, and which he now 
wanted to put into practice. 

Photos and a newspaper article of March 10, 1929, inform us of the result 
of these discussions. 

+) 1n the First World War, the Swabian joiner's apprentice Gottlob Espenlaub was 
smitten by the love of flying. When the sailplanes later showed their accomp- 
lishments in the RhGn Mountains, one of the flying enthusiasts present on the 
Wasserkuppe was Espenlaub who, in the meantime, had learnt his trade thoroughly. 
He built himself his first sailplane and competed with the others. Many of the 
gliders were students at Colleges of Science and Technology and had an under- 
standing of aerodynamic calculations, statics, and stress analysis. Espenlaub, 
on the other hand, knew more about timbers and wood jointing than anyone else, 
and soon became the acknowledged timber expert. Whenever the judgement of a 
timber expert was needed, 'Eschpe' was called in for his opinion. - But he 
did even more for gliding. Of course he soon took his gliding certificate and 
became a good sailplane-builder and glider. And then came his courageous step 
into new territory: Gottlob Espenlaub was the first to risk a towed flight. 
A power plane towing along a sailplane has today become something of a matter 
of course; but somebody first had to risk it and prove to the others that it 
works. - The name Espenlaub became very well-known as a result of this feat. 

Then the Espenlaub brothers opened a factory for small aircraft at the 
aerodrome of ~csseldorf . 



"Max Valier's new rocket-plane. 

Preliminary tests in Diisseldorf. 

The untiring inventor Max Valier has continued his research work 
on the quiet. &own only to a few initiated people, he has now been stay- 
ing in Bochum for several weeks. Finally, last night, the first prelim- 
inary tests with the new rocket-plane 'Valier Rak 3' could be made on the 
airfield in ~iisseldorf. On inquiry, the inventor Valier himself co-i- 
cated to us the following: 

'It is well-known that I have at all times championed the cause of 
the rocket-plane, for the rocket-propelled automobiles can only serve as 
a preceding stage to the testing of rocket propulsion and we are still 
too far away from rocket-driven spaceships. But the rocket-plane today 
lies within the range of technical possibility and could be immediately 
developed for economically significant achievements if the means were 
available to continue the tests according to my well-studied plan, with- 
out delay and on a large scale. 

It is now no longer a question of priority alone - for the first 
manned rocket flight has already been made by Friedrich Stamer on June 11 
of last year on the Wasserkuppe, as a result of my collaboration at that 
time with Ope1 and Sander. It is now a question of developing a really 
serviceable rocket-plane which will permit us to take advantage of the 
special features of rocket propulsion. 

For this purpose, I entered into partnership a few weeks ago with 
the Espenlaub brothers, who manage an aircraft construction workshop at 
the aerodrome of ~Gsseldorf. We already reached agreement some time ago 
on the design of the unprecedented rocket-propelled high-speed aircraft 
which is to be built. It was solely for lack of resources that we could 
not proceed directly with this prototype, which will have a wingspan of 
only 6 1/2 meters for a length of 11 meters, and which will be built in 
the form of a high-wing airplane with very backswept and slightly V-shaped 
wings. 

For this reason, the first tests yesterday had to be made with an 
earlier tow plane made by Espenlaub, which was provisionally adapted for 
this purpose. Their sole purpose was to test whether the main spar of 
the wings could support the rocket thrust (for the rockets are built into 
the wings in my design), and also to determine how far the jet of flame 
goes and to what extent it endangers the tail unit at the end of the 
fuselage. The aircraft was on the ground and was secured with appro- 
priate anchorage. Ordinary powder rockets were used as propulsion; these 
will also be retained for the subsequent tests until the rocket engine 
with liquid fuel, on which I am working at present in the laboratory, is 
sufficiently developed to replace the powder rockets. ... 

What is regrettable is that, as a result of insufficient funds, the 
tests must be suspended again and again and the results which would 
otherwise progress daily are protracted over weeks and months. If I 



could a t  long l a s t  keep on working uninterruptedly,  I would prove t o  the  
world i n  but a few weeks t h a t  a l l  the  speed records s e t  up so  f a r  i n  
f l i g h t  can be broken with rocket  propulsion. Both I and t h e  Espenlaub 
brothers  a r e  q u i t e  ready t o  r i s k  our l i v e s  f o r  the  development of rocket  
f l i g h t ,  i f  only we were given a chance t o  do so. 

Perhaps these  l i n e s  may help me  ge t  through, here i n  t h e  h e a r t  of 
Germany - the  i n d u s t r i a l  region,  which, by i ts  very na tu re ,  ought t o  have 
the  keenest i n t e r e s t  i n  t h e  r e a l i z a t i o n  of my pro jec t  - t o  those people 
whom i t  concerns, those who a r e  ab le  and i n  a pos i t ion  t o  ensure the  
f i n a n c i a l  means f o r  the  continuation of the  tests." 

The appeal t o  the  i n d u s t r i a l  capta ins  faded away without any e f f e c t .  
(Only a f t e r  the  successful  run of h i s  steam-jet reaction-driven automobile 
did he occasionally receive a few hundred marks donated by i n d u s t r i a l i s t s  f o r  
h i s  rocket  p ro jec t s ,  a s  i s  reported l a t e r . )  - To be f a i r ,  it must be s a i d  
t h a t  i n  1929 t h e  i n d u s t r i a l i s t s  themselves w e r e  going through bad times. 
Unemployment w a s  becoming more and more menacing so t h a t  the  capta ins  had t o  
think f i r s t  of a l l  about the  s e c u r i t y  of t h e i r  own ship.  

Fortunately the  'mother of researchers ' ,  M r s .  Thea Lindemann, sometimes 
helped Val ier  along with c r e d i t  when he was i n  f i n a n c i a l  need, a s  we have 
mentioned before, j u s t  a s  she o f t en  helped many other  researchers.  

The designation 'Valier  Rak 3 - Espenlaub' w a s  intended f o r  the  rocket- 
plane conceived with Espenlaub. A t  t he  same t i m e  'Valier Rak 4' was under 
construction a t  Firma ~Gllers ,  Essen-Stoppenberg. (The abbreviated form 
"Rak" had been coined by Val ier  a s  ea r ly  a s  January 1928; i t  was then a l s o  
adopted by others . )  

Let us 'hear what Val ier  says i n  the  second e d i t i o n  of h i s  book 'Rocket 
Travel '  on how h i s  '"Rak 4" came about (p. 227, 228 and 229): 

I' Even i f ,  i n  the  opinion of the  author,  the  p o s s i b i l i t i e s  of the  
automobile propelled by powder rockets  were f a r  from exhausted i n  the  
pas t  year and i n  the  present  one, it was, above a l l ,  necessary t o  show 
the  world t h a t  one can succeed i n  propel l ing  reaction-driven vehic les  
r e l i a b l y  without powder and explosive fue l s .  Therefore, i n  spr ing 1929, 
the  author applied himself t o  t h e  high-pressure steam-jet rocket-propelled 
automobile, s ince  the  development of t h e  react ion engine with l i q u i d  f u e l  
was not ye t  s u f f i c i e n t l y  advanced. 

By a steam-jet r eac t ion  engine one understands a machine i n  which 
a propel lent  l i q u i d  which is  ca r r i ed  along with it is  transformed i n t o  
steam by t h e  appropriate measures, and a s  such, is  made t o  discharge 
d i r e c t l y  through a jet (whilst  the  combustion products of a poss ib le  
f i r i n g  vanish without producing any reac t ion) .  

I saac  Newton already discovered t h i s  p o s s i b i l i t y .  % I n  a sketch 
drawn a t  the end of the  17th century, which is  ascribed t o  him, one can 
see a s p h e ~ i c a l  b o i l e r  over an open f i r e  on a kind of chaise;  on top of 



the spherical boiler is a steam-exhaust pipe with a regulating cock, so 
that the whole thing gives the impression of a huge retort in a small 
horseless hackney coach. " 

Valier then explains why this steam-driven vehicle cannot move - and 
also why a steam locomotive cannot function as a reaction engine - the 
amount of steam produced per second, at best 2 kg, would only give 240 kg 
thrust for an exhaust-gas velocity of 1,200 m/s, and would be unable to 
budge an 80 ton locomotive. - Valier continues: 

I1  ... It is simpler to choose a propellent liquid, the boiling 
point, critical temperature and critical pressure of which are consider- 
ably lower than those of water, and which has a low specific heat and 
a low heat of vaporization. The gas constant, on the other hand, should 
be as high as possible. With such a fuel, which one can describe as a 
liquefied gas because at room temperature and at the pressure of open air 
it is gaseous, the author has propelled his high-pressure steam-jet 
reaction-driven test vehicle. The test vehicle, 5 112 m long with a 
body width of 60 cm, which was built according to the author's specifi- 
cations by the Firma ~Zllers in Essen-Stoppenberg in accordance with the 
constructional drawings of Mr. Hans ~gller jun. , again has the driver's 
seat at the front and was fitted out with a steering gear and a set of 
tires, like an automobile. But as its completion was retarded for almost 
two months, starting from the middle of July, a thing which was unfore- 
seen, a series of preliminary tests were made by the author beforehand. 

The first blowoff test from one of the high-pressure fuel containers 
with the special valves supplied by the ~rgger works in ~Zbeck took place 
on September 5, in Essen in the laboratory of the firm which supplied the 
fuel. But on September 18, a similar container was mounted in a very 
simple way onto 4 wheels, and was placed (unmanned) on the highway be- 
tween Kettwig and Werden, and started. It reached a high speed but be- 
cause it was not steered it ran into a tree beside the road. In order 
to avoid this, for the next test a new improvised small carriage was 
used. It was 2 m long, had a frame width of 80 cm,and a wheel diameter 
of 18 cm and could reach a maximum speed of 35 km/hr. In order to pre- 
vent the danger of exceeding this maximum permissible speed it was har- 
nessed to an automobile with a steel cable. In the tests made on Septem- 
ber 21 and 25, on the same highway with 10 kg of fuel, the author's 
assistant, Miss Lucia Kuhr, sat at the steering wheel of the carriage 
described, because it could not support a driver who weighed more than 
100 pounds. The tests were successful. 

Finally, on September 28, the large new test vehicle was ready. 
Owing to the obligingness of the competent authorities in Essen, the 
first secret test was able to be carried out on the upper Norbertstrasse, 
next to the Gruga, at approximately 4 p.m. The automobile was fitted 
out with 3 fuel containers, each with 20 kg of propellent charge, and 
each equipped with its own exhaust pipe and nozzle. The three main valves 
therefore had to be opened simultaneously by assistants. The start was 



successful and the automobile reached a speed of approximately 60 km/hr 
on the concrete road. The distance covered was 1,200 m. The same run 
was then repeated in public on Sunday, September 29, and it went off just 
as well. The initial pressure in the containers did not exceed 60 atm, 
although discharge experiments had already been undertaken with 120 atm 
on the test stand. 

The next test run of this automobile called "Valier Rak 4" then took 
place on October 13, on the occasion of a motorcycle race in Gelsenkirchen. 
This time the automobile had 4 fuel cylinders which, by means of special 
pipes, were now all joined up to form a common collecting reservoir with 
a nozzle which could be controlled by the driver by means of a needle 
valve. The initial pressure on this occasion was somewhat lower than 
it had been in Essen, i.e. 50 atm, as the pipes could not be pressed out 
any more, but in view of the more favorable proportion of fuel, the max- 
imum speed was higher than in Essen, approximately 70 kmlhr. Although 
this speed seems low, it is entirely in accordance with the mathematical 
expectations for the given weight and pressure ratios. ... 

The test runs up till now have, at any rate, temporarily contributed 
to dispelling the mistrust of rocket propulsion and consequently they 
have fulfilled their moral mission. 

It should not be forgotten to point out here that the reaction drive 
with a high-pressure steam jet appears to be twenty times cheaper per 
unit of power than powder propulsion." 

The reaction drive by means of the effluent gas had fulfilled Valier's 
expectations, but from an article in the Essen newspaper we can see how disap- 
pointing the attitude of the public was on the occasion of a demonstration run: 

"Valier's Start Successful. 

The inventor is satisfied with the technical result. 

Essen, November 29, 1929. Max Valier's run with his new reaction- 
driven automobile, due to take place this afternoon, was just as success- 
ful as the one undertaken on Saturday afternoon. ... 

One cannot report about the development and the attendance of this 
display without mentioning that, unfortunately for the inventor Valier, 
it was not a financial success, despite the fact that several thousand 
visitors were present and watched the test run attentively. Being a 
public thoroughfare, the stretch could not be cordonned off; only the 
vehicular traffic was interrupted on account of the road repairs which 
are underway there at present. So it was that the public did not make 
use of the admission tickets which had to be paid for. Since Mr. Valier 
can only finance his tests with funds which he obtains from his lectures 
and demonstrations, such a loss is naturally of great consequence. The 
heavy attendance, however, has shown that there is a keen interest in 
the continuation of this idea in the widest circles. ... 



... Valier  kept t h e  automobile with t h e  brakes on c n t i l  the  valves 
of t h e  individual  cyl inders  had been opened by means of bandwheels; t h i s  
perhaps took 20 seconds. Then M r .  Val ier  released the  brakes and t h e  
automobile set off  wi th  a good accelera t ion;  a f t e r  about 200 m of the  run 
he reached the  ca lcula ted  speed of 60 kmjhr. The steam t r a i l  was th ick ,  
e t c .  11 

The months i n  Bochum had brought Valier a g rea t  deal  of unpleasant experi- 
ences. W e  l e a r n t  t h i s  p a r t l y  from a l e t t e r  which he wrote t o  his mother on 
November 5, i n  which he says: 

I t  Now things  are ge t t ing  b e t t e r  again; t h a t  is, I am now more ab le  t o  get  
down t o  my correspondence. But i n  August i t  was dreadful;  I went u n t i l  the  end 
of September without money, charged wi th  debts  which increased d a i l y ,  i n  addi- 
t i o n  I was o f ten  prejudiced i n  my working capacity,  f i r s t  of a l l  by stomach 
t roubles  and then by bo i l s .  

However, th ings  have improved somewhat s ince  t h e  run of my new rocket- 
driven automobile on September 28/29 i n  Essen. A few i n d u s t r i a l i s t s  give me 
a couple of hundred marks every now and then, j u s t  enough f o r  me t o  be ab le  t o  
honor those of my b i l l s  which a r e  most urgent ly  due, and t o  keep my c r e d i t o r s  
a t  bay. It i s  indeed s t i l l  no joke, but  th ings  are now a l s o  improving again 
with the  l ec tu res .  This evening I a m  l ec tu r ing  i n  ~ k s e l d o r f ,  tomorrow i n  Essen, 
the  day a f t e r  tomorrow i n  Brandenburg, then Friday i n  Ber l in ,  on Saturday I am 
coming back here,  next  week t h e  schools recommence, So i n  the  course of t i m e  
and with some help I s h a l l  again be a b l e  t o  work my way out  by means of ex t ra  
allowances. P a r t i c u l a r l y  s ince  I have been f e e l i n g  ha le  and hear ty  again f o r  
a month o r  more. ... 

I have never had such a yearning t o  come home once again a s  I have t h i s  
year, but  it  was j u s t  not  poss ib le ,  now more than ever before. I must now 
continue a t  my post .  ... I' 

- Then he speaks of " h a b i l i t i e s  which amount t o  approximately 3,000 marks 
p e r  month f o r  my experiments and so on. For October I managed i t ,  but f o r  
November only about 2,000 marks a r e  accounted f o r ;  t h a t  leaves 1,000 marks 
which I do not  have. And so it is nothing but a s t rugg le  t o  f ind  money." 

The summer i n  Bochum brought him ye t  another disappointment. The other  
members of the  Society f o r  Space Ship Travel did not  l i k e  Va l ie r ' s  method of 
publ ic iz ing t h e  rocket  i s sue  by demonstrating reaction-driven vehicles.  They 
found it quest ionable and annoying t h a t  h i s  name appeared so o f t en  i n  the  news- 
papers. 

Indeed, Oberth's name too has  o f t en  appeared i n  the  press recent ly .  
A s  has  already been mentioned, he  had been requested by the  Ufa t o  ask 
f o r  leave  from t h e  teaching profession,  t o  go t o  Ber l in  and t o  take p a r t  
i n  t h e  making of t h e  f i lm 'Woman on the  Moon' as the  s c i e n t i f i c  adviser .  
A t  h i s  request ,  the  Ufa had now granted him funds f o r  the construction of 
a l iqu id - fue l  rocket .  This rocket  was t o  ascend t o  a high a l t i t u d e  on the  



day of the film's world premiere. The advertising department was hoping 
for a very successful publicity campaign in consequence of the takeoff of 
a genuine Oberth rocket. 

To begin with, Oberth was highly elated about being able, at long 
last, to actually build a first test rocket according to his ideas and 
calculations. In order to advance the affair, the Ufa granted him the 
salary for a technical assistant, Rudolf Nebel, cert. eng. He also had 
at his disposal the necessary mechanics and a workshop. 4 

But Oberth had underestimated the difficulty of realizing the con- 
struction which he had had in mind for years. It was presumably because, 
in spite of all his good inventive ideas, he was a stranger to the actual 
technology involved, that he had rejected Valier's plan of progressive 
technical development on the grounds that it was a futile detour. - 

Whilst Oberth worked away with tremendous energy, the advertising 
department saw to it that Professor Oberth and the rocket he was engaged 
in building were mentioned again and again in the press. 

The day of the world premiere, October 15, was drawing nearer and s i  
nearer. But the rocket was far from ready. Only a small wooden model : 
which Oberth had had built for aerodynamic tests stood in the courtyard,? 
but no rocket that was ready for takeoff. 

In order to console the public, the advertising department invented 
an excuse: Because the season was already too far advanced, the takeoff 
must be postponed. In spite of this slight disappointment, the Utopian 
film "Woman on the Moon" was a world-wide success. 

The advertising department was then no longer interested in the 
genuine Oberth rocket, and it stopped the payments. Then the Society 
for Astronautics proved its worth by encouraging the completion of the 
rocket with both ideas and funds. After many futile approaches, the rocket 
builders finally found someone who was willing to help. Dr. Ritter, direc- 
tor of the Chemice-Technical Laboratory in ~lgtzensee near Berlin, placed 
a workshop at their disposal. Now Oberth and Nebel were able to continue 
their work; other members of the Society, the young engineers Klaus Riedel 
and Rolf Engel and the graduate Wernher von Braun, went along as voluntary 
helpers. (Condensed from Heinz Gartmann in "Visionaries, Researchers and 
Engineers" pp. 114-126.) 

Considering what possibilities of success Oberth and Valier had, it is 
a wonder that the penniless author in the Ruhr district ventured to embark 
upon stage three of his plan, the development of liquid-fuel rocket engine, 
and ran into debt for the preliminary tests. 

11 He was not concerned with his own gain; if he had been, he would have 
lost his nerve already a long time ago", wrote 0. W. Gail of the deceased Max 
Valier in May 1930. - 



I n  t h e  hope t h a t  the  t e s t  f l i g h t s  with the  a c t u a l  rocket plane i n  t h e  
process of construction i n  Espenlaub's f ac to ry  could soon begin, and i n  order 
t o  j u s t i f y  h i s  step-by-step mode of procedure, Val ier  wrote an a r t i c l e  f o r  
the  ~ e c k l i n g h z u s e r  Zeitung on August 20, 1929. 

"My Objective f o r  1929: A rocket  f l i g h t  over the  English Channel." 

(Why exact ly  choose the  Calais-Dover route  i f  one wants t o  show t h a t  
r eac t ion  i s  a f i t  means of propulsion f o r  a i r c r a f t ?  

20 years before,  i n  1909, when the  f i r s t  a i r c r a f t  began t o  make shor t  
f l i g h t s ,  and when a i rp lane  engines were s t i l l  very unre l i ab le  so t h a t  the  
a i r c r a f t  and even Count Zeppelin's a i r s h i p  w e r e  frequently forced t o  make 
emergency landings as a r e s u l t  of engine de fec t s ,  the  French av ia to r  ~ l g r i o t  
ventured t o  f l y  across the  English Channel from Calais  t o  Dover i n  the  a i r -  
plane he had b u i l t  himself - and h i s  engine held out! Thus the  f l i g h t  
succeeded. This bold exp lo i t  was admired throughout the  whole world and 
was considered a milestone i n  t h e  development of avia t ion.  - Moreover, i t  
was on t h i s  same route  t h a t  t h e  bold ~ o n t ~ o l f i g r e  p i l o t ,  ~ i l g t r e  de Rozier, 
had m e t  h i s  death i n  the  'days of yore' when he set out  t o  c ross  the  Chan- 
n e l  i n  1785. H i s  i l l - s t a r r e d  novel construction,  a combination of a hydro- 
gen balloon and a hot-air  balloon with sparking f i r i n g ,  was responsible 
f o r  the  f a c t  t h a t  he, the  f i r s t  aeronaut of humanity, a l s o  became t h e  
f i r s t  v ic t im of aeronautics.)  

Therefore, i n  response t o  a t t a c k s  i n  the  p ress ,  Valier  wrote: 

11 ... f i r s t  of a l l  I have s e t  myself a f a r  more modest aim i n  t h e  
development of rocket  propulsion: t h e  crossing of the  Channel with an 
a i r c r a f t  propelled s o l e l y  by jet react ion.  ... 

My associa t ion with the  Espenlaub brothers  i n  ~ i i s s e l d o r f ,  and the  
rocket  tests of Ju ly  9 ,  represent  my f i r s t  preparat ions f o r  the  under- 
taking of t h i s  Channel f l i g h t  with rocket  power. Unfortunately, f o r  
lack of funds, things a r e  only proceeding very slowly, ... 
The time w i l l  come when rocket propulsion+) w i l l  surpass the  h i t h e r t o  

ex i s t ing  propel ler  a i r c r a f t  i n  range and economy of operation." 

Even t h i s  appeal died away without having any e f f e c t .  A t  t h a t  time no 
a i r c r a f t  expert  thought t h a t  Va l i e r ' s  technical  predic t ion would one day come 
t rue .  

It was only i n  1936 t h a t  Heinkel jumped a t  the  idea  which a young 
phys ic i s t ,  Pabst von Ohain, proposed t o  him a t  t h a t  t i m e ,  of building a 
j e t  u n i t  f o r  a i r c r a f t .  H e  h i red  von Ohain, who was thus a b l e  t o  develop 
the  j e t  u n i t  i n  the  Heinkel works q u i t e  without f i n a n c i a l  worries and 

+ ) ~ t  t h a t  t i m e  Valier  wrote rocket propulsion f o r  react ion dr ive ,  f o r  words 
l i k e  jet u n i t  and jet-propelled a i r c r a f t  were not ye t  known (See a l s o  p. 



assisted by engineers. - In 1937, the unit was built into a normal pro- 
duction aircraft, the He 112, and the first test flights succeeded in 
exactly the way Valier had suggested in 1927 in lectures and articles: 
takeoff with a propeller engine, then changing over to the jet unit in 
flight. - After ceaseless further development the first actual jet- 
propelled aircraft in the world, the He 176, took to the air in August 
1939. (Adapted from Ems t Heinkel, "Wild Life" CS ti;rmisches Leben) 
Editor: v. J. Thorwald, Preetz, ~6rdes-~erlag). 

The co-operation between Espenlaub and Valier came to an end even before 
the "arrow-shaped aircraft with the long fuselage", planned in May and agreed 
upon in June, such as was considered by Valier to be the right form for power- 
ful reaction drive, was built.+) 

Thus Valier's hopes of rocket flight were frustrated. He was obliged to 
admit that when one does not have the money to commission an aircraft from an 
aircraft builder according to one's own principles of construction, then there 
is no chance of seeing those principles realized. - Valier could not even build 
the rocket engine for liquid fuel from his own resources, even if he ran up even 
more debts for the continuation of his preliminary tests. - This he just - had to 
admit. 

At this time, Fritz von Opel, who in the meantime had himself learnt to 
fly, had his rocket-plane, which had been built by Hatry on his instructions, 
loaded with Sander rockets and he flew it after Hatry had made a preliminary 
test flight in secret with a crash-landing, 

ha he first rocket-plane roars above our heads." 

This was the title of the lively and gaily written report by Erich 
Boyer in the ~snabrucker Volkszeitung of October 3, 1929. 

I I The spring of last year saw the first rockets whizzing along in 
manned vehicles. A former dream, a former fantasy of talented authors had, 
of late, assumed more concrete forms: serious researchers like Oberth and 

+)In the second edition of "Rocket Travel" we read: 

"... Later, Espenlaub himself continued the tests, partly with the ad- 
visory co-operation of Engineer K. C. Volkhart. On October 22, 1929, the first 
rocket flight succeeded. Having been towed to an altitude of 20 meters by a 
power plane, Espenlaub released the connecting cable and ignited the first 
rocket. The aircraft bucked under its pressure, shot upwards a little way and 
then covered a distance of approximately 300 m horizontally with the rocket 
burning. The second ignition failed. Consequently the pilot was obliged to 
land, which he was able to do without a hitch in a normal glide." ("Rocket 
Travel", Second Edition, p. 239) 

Herr v. ~6mer informs us of "Espenlaub's last flight with his rocket- 
driven tailless airplane. As a result of a rocket explosion Espenlaub had to 
climb out of his seat in the burning aircraft, which was about to crash, and 
jump into the marsh from an altitude of about 30 m. In doing so he contracted 
cerebral concussion, which hospitalized him for a long time." 



Goddard had established the science of rocket propulsion. The vigor of a 
man like Fritz von Opel. firmly rooted in reality, rose to the occasion 
immediately. The man is himself a rocket, full of determination, courage 
and youthful impetuosity. All he needed was to be sparked off. Then, 
only a few weeks later, the first rocket-driven automobile was seen tear- 
ing along the track in Riisselsheim." 

(Here we may ask: Who was the person who "sparked" him off? - The 
worthy journalist does not say.) 

"When Opel had made the decision to tackle the rocket problem prac-' 
tically, he got in touch with all Germany's pyrotechnists and looked for 
the man who was cut out to master explosives in such a way as to make them 
a ready tool in human hands. This man came forward. His name was Sander. 

And then came the day which was the greatest technical experience for 
most of the eyewitnesses: 

Opel's run on the Avus speedway. Behind a roaring column of smoke 
and fire he travelled his 250 kilometers per hour in an automobile which 
had all the teething troubles of the firstborn.'' 

There then follows a short report of the run of the rail vehicle at 
Burgwedel and the statement that Opel had learnt a wise lesson from it: 
The rocket belongs in the air. And it goes on: 

"But the rocket in the form developed by Sander had shown that it is 
quite suitable as a means of propulsion. The next stage was the rocket- 
plane. 

The first tests were made in the ~hGn Mountains with small models. 
They succeeded. Then the chief pilot, Stamer, tested the Sander rocket 
on the gliding sailplane. This test was also successful. So Opel could 
now set out to prepare the first rocket-plane for takeoff." 

Boyer goes on to give a very lively account of how Opel learned to 
fly in 'manageable', patient power planes and how he then had a machine 
built by Engineer Hatry, which conformed to the requirements of the 
rockets. 

"On Tuesday, September 10, the first aircraft tests were carried out. 
And they were successful - as they should have been, considering the pains 
taken in their preparation." 

(The fact that Hatry himself had made the first rocket takeoff is not 
mentioned.) 

"On the eve of this day, which our grandchildren will call 'his- 
torical', the aircraft was disassembled, loaded onto trucks and taken to 
a forest glade. " . . . 



Then he describes how the  few inv i t ed  guests  got the  a i r c r a f t  i n t o  
the  a i r  with the  help of the  launching rope: 

"Pull! Run! Let go! The rope came away. The machine was airborne.  
Then there  was h iss ing,  roaring,  f i r e .  White steam. 

The f i r s t  rocket-plane roared above our heads. ... 
Man's f i r s t  rocket f l i g h t  had been made." e t c .  ... 

What was t h e  purpose of making such f a l s e  repor t s?  Why a c t  a s  i f  t h i s  
f l i g h t  of Opel's w e r e  the  f i r s t  human rocket f l i g h t ,  although, on June 11, 
1928, F r iedr ich  Stamer had flown h i s  "Ente" i n  exact ly  the same way wLth 
rocket propulsion a f t e r  a shock cord launching on the  Wasserkuppe? 

Y e t  another Val ier  idea  was adopted and put i n t o  p rac t i ce  - without 
Valier.  

I n  "Rocket Travel" (p. 240) he says: 

"The idea  always advocated by t h e  author,  t h a t  aux i l i a ry  rocket  power 
could serve  t o  boost heavily loaded normal a i r c r a f t  a t  takeoff ,  has been 
adopted i n  the  meantime by the  Junkers Works i n  Dessau. 

According t o  t h e  information ava i l ab le ,  a cargo-transport a i r c r a f t  
of the  'Bremen Typ Junkers W 33' was used f o r  t h i s  purpose. The tests 
took place on the  Elbe near Dessau. E i s fe ld ' s  metal casing rockets  were 
used; t h e i r  c a l i b e r  has not  been made known. Even the  exact  design was 
kept sec re t .  On the  occasion of the  f i r s t  takeoff on Ju ly  25, 1929, how- 
ever ,  the  two rockets  burs t  open on t h e  s ides .  Only on August 8, d id  t h e  
well-known high-al t i tude a v i a t o r  Schinzinger, c e r t .  eng., make a success- 
f u l  takeoff with 6 rockets  which were rap id ly  ign i t ed  i n  p a i r s  one a f t e r  
the  other.  .The impression was so favorable t h a t  people were convinced 
t h a t  i t  would be poss ib le  with t h i s  machine t o  l i f t  5,000 kg operat ing 
weight from the  water i n t o  t h e  a i r ,  a f e a t  which would be unachievable by 
any other means. 

Although the  Junkers works have s ince  aimed at the  g r e a t e s t  secrecy 
about the  continuation of the  tests, i t  can be s a f e l y  assumed t h a t  work 
is  going on the re  not  only t o  pe r fec t  the  takeoff with booster  rockets ,  
but  a l s o  t o  r e a l i z e  the  a c t u a l  rocket f l i g h t  of l a r g e  machines f o r  f u t u r e  
high-speed and long-distance purposes. 

Since, however, t h e  d i r e c t  rocket  jet of small mass and high exhaust C 
would y ie ld  too low an e f f i c iency  f o r  the  object ives  i n  view (i.e. f l i g h t s  t o  
an a l t i t u d e  of 12,000 t o  15,000 m a t  speeds of 300-600 km/hr, an obvious 



conjec ture  t o  make') would be t h a t  Junkers w i l l  r e s o r t  t o  using t h e  ou t s ide  a i r  
a s  an oxidant  a s  we l l  a s  f o r  transforming the  j e t  i n t o  an a i r  stream of g r e a t  
mass and of a speed s i m i l a r  t o  the  f l y i n g  speed. 

r e s e n t  Thus, a t  t h e  time of w r i t i n g  these  l i n e s  i n  conclusion t o  t h e  p, 
book, it is very much t o  be expected t h a t  t h e  problem of r eac t ion  d r i v e  i n  t h e  
domain of a v i a t i o n  w i l l  soon come i n t o  prominence with performances which w i l l  
overshadow a l l  previous f l y i n g  machines by f a r .  Even i f  i nd iv idua l  inventors  
may s u f f e r  many let-downs, t h e  problem of rocket  f l i g h t  can, on t h e  whole, only 
continue t o  make progress." 

On November 10, 1929, Va l i e r  terminated t h e  manuscript f o r  t h e  new e d i t i o n  
of h i s  book 'Rocket Trave l s .  The preface  and concluding chapter  had been re- 
w r i t t e n  and they g ive  an account of t h e  "valuable p e t t y  work" which had been 
done s i n c e  September 5,  1928, the  day he had completed the  preface  t o  t h e  
f i r s t  e d i t i o n ,  a s  we l l  a s  the  rail  veh ic l e  t e s t s .  

H e  always took g r e a t  pa ins  t o  descr ibe  a l l  v i t a l  matters completely and 
impar t i a l ly .  H e  mentions what had been accomplished with rocket  power on t h e  
ground and i n  t h e  a i r  up t o  November 1, 1929, and what was t o  be s a i d  about 
t h e  development of t h e  f r e e l y  ascending, wingless high-performance rocket  a s  
well  a s  about the  r e a c t i o n  engine wi th  l i q u i d  fue l .  I n  words of approval he 
speaks of Sander's progress i n  t h e  f i e l d  of t h e  powder rocket .  By using an- 
o the r  kind of powder, which has a f a r  g r e a t e r  energy content  than black powder, 
he succeeded i n  

1 1 boost ing the  exhaust-gas v e l o c i t y ,  which was previously 1,200 m / s ,  t o  
1,800 m / s ,  and a l s o  i n  increas ing  the  weight r a t i o  of t h e  f u e l  weight 
t o  t h e  empty weight,  which i s  so important i n  rocket  theory,  t o  8 : l  i n  
the  case  of l a r g e  ca l ibe r s .  This he d i d  by using high-strength l i g h t -  
metal pipes ins t ead  of the  former heavy s t e e l  o r  copper casings and, 
above a l l ,  by replac ing  t h e  former cast- i ron o r  bronze nozzles which were 
screwed on e x t e r n a l l y  by nozzles made of s p e c i f i c a l l y  l i g h t ,  i n f u s i b l e  
r a r e  e a r t h s ,  which w e r e  pressed i n t o  t h e  casing.  .In t h i s  way t h e  ' i d e a l  
propulsive performance' of the  b e s t  Sander rockets  (see p. 8 and 199 f o r  
f u r t h e r  d e t a i l s )  increased t o  4,000 m / s ,  a f i g u r e  which was s t i l l  
considered t o  be impossible a year  ago. 

A t  p resent ,  Sander i n d i c a t e s  an average t h r u s t  of 180 kg f o r  h i s  
bore rockets  of a c a l i b e r  of 5 cm, 300 kg f o r  a c a l i b e r  of 9 cm and 
1,680 kg f o r  a c a l i b e r  of 15 cm, with a rocket  length  of 1.80 meters.  
But he obtained t h e  bes t  r e s u l t s  with rockets  of a c a l i b e r  of 22 cm, 
which were a b l e  t o  l i f t  loads of 400-500 kg t o  an a l t i t u d e  of 4,000- 
5,000 m, a f t e r  which these  loads could then be landed smoothly w i t h  
parachutes sepa ra te ly  from the  burned-out rocket .  With these  

+)What he he re  c a l l s  an "obvious conjecture '  , was a very promising cons t ruc t ion  
p r inc ip le .  
Ten years  l a t e r  t h i s  was put i n t o  p r a c t i c e  f o r  the  f i r s t  t i m e  i n  the  Heinkel 
a i r c r a f t  works. On J u l y  3, 193" He 176 took t o  t h e  a i r .  This f i r s t - e v e r  j e t  
a i r c r a f t  reached a speed of 850 km/hr, which a t  t h a t  time was unheard o f .  



high-performance large-scale rockets Sander would not have had any diffi- 
culty in rising into the stratosphere or in sending recording instruments 
up in them, but it turned out that the meteorological measuring instruments 
are too sluggish to record the atmospheric elements which change rapidly in 
the course of the ascent and descent. Therefore it is the fault of the 
measuring instruments, not of the rockets, if the hopes placed upon the 
recording instruments for the investigation of the stratosphere have, for 
the time being, not been fulfilled. With the tremendous thrusts of his 
large-caliber rockets it would most certainly be possible for Sander to 
launch a manned, wingless rocket ship to an altitude of a few thousand 
meters by means of an aggregate of such high-powered rockets (cf. pp. 1531 
154) and to bring the occupants down again in hermetically closed cabins 
or provided with vacuum diving suits with parachutes, but it seems to be 
questionable whether they would be able to stand the acceleration during 
the ascent." 

Valier does not hesitate to describe these achievements of Sander's in 
the further development of powder rockets objectively and in words of approba- 
tion and indeed even of admiration for his accomplishments. (Another writer 
would have drawn the reader's attention to the fact that this great progress, 
of the powder rocket is actually a result of the incentive he himself had 
given to rocketry by his initiative.) Valier had shown the pyrotechnists how 
improvements are possible - the nozzle, the ratio of the incendiary surface to 
the discharge opening, the energy content of the powder, 

Valier had already formulated the research program for his systematic 
measurements as early as in 1925; he had also invented the measuring device 
and had, at that time, described both of these to Oberth in his correspondence. 
After he had succeeded in filling Fritz von Opel with enthusiasm for the rocket 
idea, and Opel had given him the money necessary for his rocket research, 
Valier was able to accomplish with Sander in ~esermcnde what he had planned 
three years before. He now assembled the test readings in a curve diagram 
(Figure 19) and published this in "Rocket Travel". With a few accompanying 
sentences he explains the findings obtained in a way which is so intelligible 
to everyone that the pyrotechnists and the many readers of his book were also 
actually able to understand this new knowledge. Consequently, the level of 
powder rocket technology in Germany had made great headway. 

The author (as Valier calls himself in his books) must have found it much 
more difficult to write about Sander's success with rockets with liquid fuel 
in the subsequent sections than he did to write the approving sentences for 
Sander's achievement in the field of powder rockets. The reaction engine with 
liquid fuel was the end to which Valier himself aspired (as he had declared 
openly already at the end of the sled run). In order to convince financial 
backers of the technical possibility, he built and drove the high-pressure 
steam-jet rocket-driven automobile. He ran into debt for the sake of his 
objective and put his wife off with fine words when the 350 marks which he 
had promised to send to Munich for her every month, often only came little by 
little: If my liquid-propellant rocket motor functions, then I will have 
built the machine which air traffic needs in order to make progress; then all 
our troubles will be over. 



Was someone e l s e  now beating him t o  i t? 

The c o n f l i c t  of joy and chagrin may have h i t  Valier  hard. - It was perhaps 
one of the  most d i f f i c u l t  t r i a l s  which l i f e  had brought him. How he repressed 
e g o i s t i c  d e s i r e  and how he came round t o  a higher point  of view can be seen 
from the  l a s t  paragraph of h i s  preface. Therefore we must quote h i s  repor t  
about Sander's achievements: 

I 1  Sander is l ikewise t o  be mentioned a s  t h e  most successful  researcher 
of the  year i n  t h e  f i e l d  of the  rocket with l i q u i d  f u e l s ,  f o r  he was the  
f i r s t  t o  succeed i n  bringing such a rocket t o  a f r e e  ascent  on April 10, 
1929. According t o  h i s  statements, the  rocket had a c a l i b e r  of 21 cm 
and weighed 7 kg empty and 16 kg when f u l l  f o r  a m i s s i l e  length  of 74 cm. 
The powered phase was 132 seconds, the  propel l ing  fo rce  a t  the  maximum 
value  was 45-50 kg. TFLe propel lant ,  which Sander has kept s e c r e t ,  con- 
tained 2,380 c a l o r i e s  per  kilogram; i t  thus appears t h a t  he used gasoline 
and a s u i t a b l e  oxidant i n  s p e c i f i c  com6ustion conditions. Pa r t  steel, 
p a r t  l i g h t  metals w e r e  used a s  construction mater ia ls .  

This f i r s t  l iquid-propellant  rocket l e f t  the  s t age  so very swi f t ly  
t h a t  i t  was impossible t o  keep t r ack  of it and t o  f ind  it  again. For 
t h i s  reason Sander repeated the  test two days l a t e x  and at tached t o  the  

- rocke t  a l i n e  4,000 m long and 3 mm thick;  the  test of course took place 
with a l l  the precautionary measures which were well-known t o  him from 
the  sh ips '  rescue rockets .  In s p i t e  of t h e  heavy- p u l l  of the  l i n e ,  the  
rocket again shot  up i n t o  t h e  a i r  l i k e  a b u l l e t ,  taking wi th  i t  2,000 m 
of the  l i n e ,  which then snapped, whereupon both l i n e  and rocket  disappeared, 
never t o  be seen again. 

Af ter  t h i s  success, Sander again turned wi th  p a r t i c u l a r  enthusiasm 
t o  the  rocket engine f o r  t h e  propulsion of manned a i r c r a f t .  A s  ea r ly  
a s  i n  May he succeeded i n  producing a t h r u s t  of 200 kg f o r  longer than 
f i f t e e n  minutes and i n  Ju ly  he was even a b l e  t o  a t t a i n  powered phases of 
more than t h i r t y  minutes f o r  t h r u s t s  of 300 kg a t  Opel's works i n  ~ i i s s e l -  
sheim. Moreov&r, Sander focused h i s  a t t e n t i o n  above a l l  on t h e  cheapness 
of the  propel lant ,  i n  addi t ion  t o  t h e  constancy of performance. By using 

, a  by-product of t h e  chemical indust ry  a s  an oxidant, he succeeded i n  forc- 
ing  down the  p r i c e  per  kilogram of f u e l  mixture t o  20 Pfennigs. I n  view 
of t h i s  s t a t e  of a f f a i r s ,  an economical rocket  f l i g h t  performance over a 
d i s t ance  of severa l  hundred km should become poss ib le  i n  the  foreseeable 
fu ture ,  once the  de fec t s  s t i l l  inherent  i n  sander 's  rocket engine have 
been successful ly  made good." 

(Strangely, nothing more was heard about a l iquid-fuel  rocket  engine 
developed by Sander. Perhaps Sander d id  not succeed i n  r e c t i f y i n g  the  defects  
s t i l l  inherent  i n  h i s  rocket  engine? O r ,  perhaps t h e  whole repor t  was only a 
hoax, which Valier  w a s  taken i n  by, a thing which seems t o  us t o  be more l i k e l y .  
Otherwise people would have heard something about the  continuation of Sander's 
i n i t i a l  success. - I n  any case, a t  t h a t  t i m e  Valier  believed the  account about 
Sander's success.) 



Valier  goes on t o  describe what Oberth and Goddard had done f o r  the  rocket  
cause t h a t  year, and what had been published by Winkler, Hoefft and Pirquet  i n  
the  way of basic physico-chemical research,  a s  wel l  a s  what had been announced 
by the  Russian research workers. 

Then he writes t h a t  a t  present  more and more people a r e  dealing with the  
problem of rocket propulsion. (He had heard about i t  from app l ica t ions  f o r  
patents  concerning entrainment e f f e c t s .  These appl ica t ions  w e r e  r e j ec ted  by 
the  patent  o f f i c e  on the  ground t h a t  s imi la r  pa ten t s  had a l ready been applied 
f o r  j u s t  recent ly ,  by inventors who were a s  ye t  q u i t e  unknown i n  the  f i e l d  of 
rockets) .  

The conclusion t o  h i s  preface reads a s  follows: 

" ~ e s e a r c h  i n t o  react ion propulsion has thus a t t a ined  q u i t e  unexpected 
dimensions during the  l a s t  year,  and is  now receiving such tremendous f i n a n c i a l  
backing i n  a t  l e a s t  th ree  places t h a t  there  can be absolute ly  no doubt t h a t ,  
sooner o r  l a t e r ,  f u r t h e r  successes w i l l  a l s o  be scored openly before t h e  whole 
world. 

The expression "high-speed t r a f f i c  with rocket  power" w i l l  then no longer 
be an i d l e  saying, and even the  "advance i n t o  in terplanetary  space" may a c t u a l l y  
take place.  Which of the  various researchers makes the  decis ive  inventions is 
basicHlly immaterial t o  the  world; f o r  the  researchers themselves, though, it is 
a harsh s t ruggle ,  i n  which each one must use a l l  t h e  means a t  h i s  d isposal  - 
even s taking h i s  own l i f e  - and do s o  gladly, f o r  everyone knows tha t  t h i s  
g r e a t e s t  of technical  problems can only be mastered by s t r i v i n g  with might and 
main i n  a noble contes t  between minds. 

Bochum, November 10, 1929. 
Max Valier  . " 

It is t y p i c a l  of Valier  t h a t  he should c a l l  the  contes t  wi th  h i s  f i n a n c i a l l y  
strong r i v a l s  a noble contes t  between minds, and t h i s  a t  a t i m e  when i t  was 
highly probable t.hat he was being outs t r ipped by t h e  others.  

Almost anyone e l s e  i n  h i s  pos i t ion  would have stopped the  cos t ly  preliminary 
tests f o r  the  rocket  engine, declared himself insolvent  t o  his c r e d i t o r s ,  and 
taken up another occupation, s o  long a s  h i s  most important possession, h i s  
working capacity, w a s  not  exhausted. (Mr.  ~ l G c k ' s  o f f e r  was s t i l l  standing, 
f o r  desp i t e  the economic depression the re  w e r e  s t i l l  well-to-do famil ies  with 
sons who could only manage t o  graduate from high school with the  a i d  of a 
p r i v a t e  school.) 

H i s  f r i end  0. W. Gai l  had t h i s  s i t u a t i o n  i n  mind when he wrote i n  the  
obituary:+) 

I T . . .  He  then even b u i l t  rocket s l e d s  and new vehic le  models on h i s  own 
account; he s a c r i f i c e d  h i s  l a s t  reserves,  ran i n t o  heavy debts and found himself 

+ ) ~ l l u s t r i e r t e  Technik - Das I n d u s t r i e b l a t t  S t u t t g a r t  , May 25, 1930. 



i n  personal  p r iva t ion .  Anyone e l s e  would now have given up t h e  game and looked 
a f t e r  h i s  own i n t e r e s t s  f o r  a change. (He w a s  capable of doing so :  he could 
e a s i l y  have earned a good income by means of h i s  l i t e r a r y  a c t i v i t y . )  But n o t  
so  Val ie r !  He had nerves  of plat inum i f  he had any a t  a l l ,  and h e  would exert 
himself time and aga in  t o  do new t e s t s . . . "  

At t h a t  time, V a l i e r  wrote t o  h i s  'wi fe :  

"... Who knows i f  t h e  o t h e r s  r e a l l y  w i l l  make i t ?  I f  they experience 
a setback,  won't they perhaps l o s e  t h e  d e s i r e  t o  reach  f o r  t h e  s t a r s ?  Sander 
w i l l  r e t u r n  t o  h i s  s h i p s '  rescue  rockets ,  Oberth t o  h i s  schoolboys and Ope1 t o  
another  s p o r t .  And I should be t h e  f i r s t  t o  fo r sake  the  s t a r s ?  No, no th ing  
doing! .... 11 

I n  t h e  f i r s t  h a l f  of November, Valier had t o  g ive  a s e r i e s  of l e c t u r e s  
i n  b i g  c i t i e s .  Then, a f t e r  once more showing h i s  high-pressure s team-jet  
r e a c t i o n  v e h i c l e  on a road near  Duisburg a t  t h e  end of November, as can be 
seen i n  a p re s s  photograph, Va l i e r  l e f t  t h e  Ruhr d i s t r i c t  and moved t o  Be r l in .  

There we aga in  f i n d  him on the  speaker ' s  p la t form i n  t h e  l e c t u r e  h a l l .  
The Urania i n  Be r l in  had d iscont inued  its previous ly  s o  renowned l e c t u r i n g  
a c t i v i t y  because of e x t e r n a l  and i n t e r n a l  d i f f i c u l t i e s .  Now, 2 1 /2  yea r s  later, 
a new start  w a s  t o  be made i n  r ev iv ing  t h e  o l d  t r a d i t i o n .  Max Va l i e r  was engaged 
f o r  t h e  f i r s t  l e c t u r e .  The s u b j e c t  he spoke on i n  that overcrowded l e c t u r e  room 
w a s  e n t i t l e d  "Travel and F l i g h t  wi th  Rocket Power". I n  t h e  in t roduc to ry  h i s -  
t o r i c a l  o u t l i n e  he named t h e  men of ages  p a s t ,  who, g iv ing  r e i n  t o  t h e i r  
imaginat ion,  had ventured out  i n t o  t h e  universe  a s t r i d e  t h e  winged s t e e d  of 
p o e t i c a l  i n s p i r a t i o n .  But then, he went on t o  say, i n  t h e  1870's even be fo re  
J u l e s  Verne's " ~ e  l a  Te r re  a l a  ~ u n e " ~ )  (From t h e  E a r t h  t o  t h e  ~ o o n )  appeared, 
Hermann Ganswindt took up t h e  problem he re  i n  Be r l in .  However, i t  was n o t  
Pegasus, b u t  phys i ca l  cons idera t ions ,  which brought t h i s  ingenious man t o  
develop h i s  p r o j e c t  of a "Weltenfahrzeug" ( i n t e r p l a n e t a r y  veh ic l e )  t o  be pro- 
pe l l ed  by the  r e a c t i o n  fo rce  of powder c a r t r i d g e s .  Va l i e r  showed an i l l u s t r a -  
t i o n  ( see  Fig. 34 i n  appendix 5, p. 232) t h a t  Ganswindt had presented  dur ing  
h i s  l e c t u r e s  i n  1883 t o  1893, and s a i d  t h a t  t h e r e  was reason t o  be proud t h a t  
t h e  f i r s t  spacec ra f t  p r o j e c t  t h a t  w a s  phys i ca l ly  f e a s i b l e  had been presented  t o  
the  p u b l i c  he re  i n  Ber l in .  Ganswindtls audience had n o t  apprec ia ted  t h i s ;  t h e  
plan w a s  t oo  f a r  i n  advance of t he  l e v e l  of technology at  t h a t  t i m e .  But i n  t h e  
name of - h i s  audience, Va l i e r  now voiced h i s  p l easu re  a t  being a b l e ,  on t h i s  
occasion, t o  s a l u t e  Hermann Ganswindt, t he  f i r s t  champion of space t r a v e l ,  t h e r e  
i n  t h a t  very  h a l l .  - The o ld  man w a s  honored wi th  a round of rousing applause.  

Then Va l i e r  continued, t h e  t eno r  of h i s  speech being a s  fol lows:  

But it  w a s  no t  u n t i l  t he  p re sen t  century t h a t  t he  i d e a  of space t r a v e l  
genuinely took shape thanks t o  Hermann Oberth's va luable  t h e o r e t i c a l  work. 
H i s  c a l c u l a t i o n s  were convincing evidence of t h e  des i r ed  f l i g h t  t o  o t h e r  p l a n e t s  
wi th  Oberth's 3-stage rocke t  being a t e c h n i c a l  p o s s i b i l i t y .  

 ransla slat or's note:  V a l i e r  w a s  probably r e f e r r i n g  t o  t h e  German t r a n s l a t i o n  
of t h i s  work, a s  t h e  o r i g i n a l  work was publ ished i n  1865. 



Valier then  s a i d  t h a t  he and o t h e r  expe r t s  concerned wi th  t h e  p r a c t i c a l  
a s p e c t s  of t h e  matter were s t r i v i n g  towards t h e  t e c h n i c a l  r e a l i z a t i o n  of 
Oberth 's  p ioneer ing  t h e o r e t i c a l  work. There were always many d i f f e r e n t  ways 
of a r r i v i n g  a t  a remote goa l ,  he s a i d ;  h i s  way was t h a t  of progress ive  techni-  
c a l  development. The speaker  than descr ibed  h i s  own p lans ,  showing i l l u s t r a -  
t i o n s  and f i l m s t r i p s  of t h e  pre l iminary  s t a g e s  he had a l ready  r e a l i z e d :  t h e  
rocket-propel led automobile, rocket-propelled rai l  veh ic l e s ,  rocket-propel led 
s l e d s ,  t h e  steam-jet r e a c t i o n  engine and t h e  rocket-propel led model a i r p l a n e .  
Valier then  ended h i s  l e c t u r e  wi th  a preview of how he thought a i r  t r a f f i c  
would be f u r t h e r  developed by means of s t r a t o s p h e r e  a i r p l a n e s  w i th  r e a c t i o n  
engines which, on being con t inua l ly  per fec ted ,  would c o n s t i t u t e  t h e  f i n a l  
s t a g e  i n  t h e  p repa ra t ion  f o r  space f l i g h t .  

The p re s s  publ ished t h e  fol lowing s tatement  on t h i s  l e c t u r e  evening of 
December 6, 1929: "Thus t h e  Urania has  made t h e  f i r s t  and most d i f f i c u l t  
s t e p  - t h a t  of winning back t h e  confidence and love  of t h e  i n h a b i t a n t s  of 
Berl in ."  (Summary account of t h e  p r e s s  r e p o r t s  publ ished i n  t h e  Be r l ine r  
Morgenpost on December 8, 1929, and i n  t h e  evening i s s u e  of t h e  B e r l i n e r  
I l l u s t r i e r t e  on December 7,  1929.) 

Rocket engine wi th  l i q u i d  f u e l  

F inanc ia l  backing by D r .  Heylandt 

Max Val ie r ,  who had hoped i n  t h e  sp r ing  t h a t  he would f i n d  i n  t h e  indus- 
t r ial  region people i n t e r e s t e d  i n  t h e  development of a hi.gh-speed a i r p l a n e  wi th  
rocke t  engines,  s tuck  t o  h i s  4-stage p lan  d e s p i t e  t h e  disappointments he had 
experienced. It w a s  impossible  t o  make any headway without  p o i n t  t h r e e  of 
t he  p l an  - t he  development of t he  rocke t  engine. 

H e  now re tu rned  t o  a former idea :  I n  t h e  summer of 1924 he had advised 
Oberth t h a t ,  once enough f i n a n c i a l  backers  had dec lared  themselves w i l l i n g  t o  
support  the  cons t ruc t ion  of t he  rocke t ,  he should begin h i s  work i n  t h e  v i c i n i t y  
of a l a r g e  l i q u i d  air f ac to ry ,  f i r s t l y  because t h i s  would spa re  him t h e  very 
h igh  c o s t s  of t r a n s p o r t  f o r  l i q u i d  oxygen, and secondly because such a f a c t o r y  
would be i n t e r e s t e d  i n  t he  rocket  a s  a prospec t ive  la rge-sca le  consumer of 
l i q u i d  oxygen and might t h e r e f o r e  support  t he  p r o j e c t .  A t  t h a t  time he proposed 
Linde 's  E i s f a b r i k  i n  Munich. 

Did Val ie r  now f i r s t  t u r n  t o  Linde f o r  t he  development of h i s  own rocket  
p lan ,  o r  w a s  i t  not  poss ib l e  f o r  t h i s  f i rm  t o  support  t he  p r o j e c t  i n  t he  adverse  
economic condi t ions  of t he  time? We do no t  know. We only know t h a t  when Valier 
asked D r .  Heylandt i f  - he would be i n t e r e s t e d ,  he d id  not  do so  i n  va in .  

Paul  Heylandt had been a simple locksmith; now he was head of t he  
Gese l l s cha f t  f c r  Industr iegasverwertung ( i n d u s t r i a l  gas u t i l i z a t i o n  company), 
a l a r g e  works i n  B r i t z  near  Be r l in ,  which b u i l t  t h e  producer u n i t s  t h a t  gen- 
e r a t e  gaseous and l i q u i d  oxygen according t o  Heylandt 's  gas l i q u e f a c t i o n  pro- 
cess .  H i s  invent ion  had made him a r i c h  man and an honorary doc tor .  It is  
r a r e  f o r  i nven to r s  t o  be s o  succes s fu l  i n  terms of remunerativeness.  I n  



addi t ion  t o  great  technical  t a l e n t  and the courage t o  follow one's own ideas,  
it  is a l s o  necessary t o  have courage and discernment i n  the  commercial f i e l d .  
Technically ta lented  people a r e  usual ly  lacking i n  the  l a t t e r .  

Heylandt appreciated ~ a l i e r ' s  plans, and a f t e r  thinking the matter over 
well  he w a s  prepared t o  make i t  poss ib le  f o r  Val ier  t o  develop a l i q u i d  rocket 
engine on h i s  f ac to ry  grounds, and even t o  give the  p ro jec t  f inanc ia l  backing. 

We have drawn the  r e s u l t  of the discussion with D r .  Heylandt from a l e t t e r  
t h a t  Val ier  wrote t o  h i s  r e l a t i o n s  i n  Southern Tyrol a t  Christmas. 

M r .  Renneberg, h i s  mother's second husband, had bought himself a 
lovely v i l l a  i n  Seis  am Schlem i n  1921. He a l s o  had some farmland 
there  which he planned t o  have worked by farmhands according t o  h i s  
ins t ruc t ions .  Over the  past  twenty years, during which he had held 
executive commercial pos ts  i n  various fr ims i n  Bozen, he had earned and 
saved enough t o  t r e a t  himself t o  an old age fashioned a f t e r  h i s  own 
t a s t e .  A s  a na ture  lover,  he wanted t o  l i v e  i n  a lovely house i n  the  
h i l l s ,  and a s  an amateur of innovations he wanted t o  have a farm on 
which he could show the  Tyrolese peasants how t o  work e f f i c i e n t l y  with 
the knowledge and machines of modern t i m e s .  But i n  the  space of a few 
years, Renneberg's money had dwindled away. Farming had cos t  him a great  
deal ,  but had brought him l i t t l e  i n  re turn .  The family was now having a 
very hard t i m e  i n  the  lovely v i l l a  i n  Seis  am Schlern. 

The f a c t  t h a t  he could not help h i s  mother weighed heavily upon Valier.  
In  order t o  explain t o  her  t h a t  he w a s  not able ,  a t  the  moment, t o  support her ,  
but t h a t  he hoped t o  be a b l e  t o  help he r  once the  work he was engaged i n  was 
successful ly  concluded and h i s  rocket engine was functioning, he described 
h i s  present  f i n a n c i a l  s i t u a t i o n  t o  her .  H i s  l e t t e r  heading and excerpts  from 
the l e t t e r  i t s e l f  read a s  follows: 

Max Val ier  Research Laboratory f o r  
Rocket Propulsion 
Berlin-Wilmersdorf, 
December 29, 1929 

"Dear Mother , 
Dear Aunt, 
Dear S i s t e r ,  

I must wr i t e  t o  you a t  once, I cannot do otherwise. I thank you, 
mother, f o r  your e x p l i c i t  l e t t e r .  ... I am now i n  Berl in,  ever s ince  
December 1, f o r  I have again managed, a s  i n  1927, t o  f ind  a company 
w i l l i n g  t o  support my research under c e r t a i n  condit ions.  O f  course, 
unlike i n  the  case of my pas t  associa t ion with Opel, I s h a l l  not receive 
any personal expenses; only the  cos t s  of the  tests w i l l  be paid,  pro- 
v i s iona l ly  f o r  a period of th ree  months and up t o  a t o t a l  of 6,000 marks. 
I, on the  o ther  hand, must fend f o r  myself i n  earning a l i v i n g  and paying 
off  my old  debts .  Getting through t h i s  December and honoring a l l  my obl i -  
ga t ions  t o  pay w a s  no easy matter .  But I d id  manage t o  do so by yesterday 



evening; once again a sum of more than 2,000 marks f o r  December. Of 
course, here I am on the  eve of the  new year, p r e t t y  wel l  without a penny, 
and January i s  j u s t  around the corner with f u r t h e r  l i a b i l i t i e s ,  while I 
have v i r t u a l l y  no assured income whatsoever with which t o  pay them. But 
I am qui te  used t o  t h i s ,  a f t e r  a l l ;  so long a s  I remain i n  good hea l th  
and my bra in  is i n  working condition, there  is  no cause f o r  despair .  

I am enclosing a few press cu t t ings  concerning my l a t e s t  t e s t  runs 
which, of course, were scarcely  duly understood and appreciated by the  
press.  But t h a t  w i l l  soon take a turn  f o r  the  b e t t e r  once I r e a l l y  s t a r t  
dr iv ing with l i q u i d  oxygen and gasoline,  which I hope w i l l  be q u i t e  soon. 

This t i m e  I spent Christmas alone i n  Berl in,  a t  Mrs. Lindemann's, 
the lady who has been running my l ec tu r ing  a f f a i r s  f o r  3 years.  My wife 
and stepdaughter a r e  i n  Munich. .... 

The camera is  sa fe ly  packed away i n  our a t t i c  i n  Munich, mother. 
A s  such, i t  w a s  impossible t o  sell  i t .  But once my f i n a n c i a l  s i t u a t i o n  
eases up a b i t ,  I s h a l l  take i t  over myself and pay you f o r  i t .  - Don't 
any of you l o s e  hea r t ;  t h a t  way, everything w i l l  t u rn  out a l r i g h t  i n  the  
new year. . . . 

On New Year's Eve my Rak veh ic le  is going t o  be s e t  up a t  a New 
Year's par ty  i n  the  Berl in Philharmonic, where (for a 50 mark fee)  I am 
t o  give a l i t t l e  speech i n  order t o  usher i n  the  new rocket year 1930 i n  
a worthy manner. 

Here's wishing you a l l  a gay and happy new year, i n  t h e  course of 
which 1 ,hope we s h a l l  a l l  meet again soon. 

Your 
Max. 'I 

The news t h a t  Val ier  was t o  make a speech on the  rocket year a t  a New 
Year's Eve party.soon spread among t h e  o ther  members of the Society f o r  Astro- 
naut ics ,  and they found i t  very unseemly. "He j u s t  can ' t  shut  up" s a i d  some, 
and the  o thers  believed i t  and thought t h a t  Val ier  was l i k e  a c i rcus  performer 
who is  only happy when he can hear the  ~ u b l i c ' s  rousing applause. 

Nobody bothered t o  consider t h a t  Val ier  was doing everything he could t o  
pay off h i s  old debts. He had t o  earn  h i s  l i v i n g  too. I n  consequence, he had 
t o  give l ec tu res .  I f  M r s .  Lindemann arranged something f o r  h i m ,  even i f  i t  was 
only a New Year's speech f o r  a 50 mark fee,  he would have found i t  incor rec t  
t o  refuse.  It w a s  i n  h i s  power t o  word h i s  speech i n  such a way a s  t o  put an 
end to  the  f l ippan t  amusements of New Year' s eve. And t h i s  is  indeed what he 
did.  A l l  of sudden, a great  ta l l  man appeared. H i s  f u l l ,  melodious voice 
f i l l e d  the  room. H e  had the  g i f t  of gripping h i s  audience. When he spoke t o  
them, a change came over h i s  l i s t e n e r s  without t h e i r  being aware of i t .  They 
l i s t ened  t o  him i n  s i l ence ,  t ry ing t o  follow h i s  t r a i n  of thought. And so  
the rocket  year 1930 w a s  ushered i n  i n  a worthy manner. 



Altflough he had no money, only debts ,  and o f t e n  had t o  do without  a ho t  
seal, one would never have thought so  on see ing  him. Never d i d  he have an a i r  
c f  poverty about him. Va l i e r  was always very bold and l i b e r a l .  H i s  Packard 
c o s t  him q u i t e  a l o t  each month, bu t  he needed a p re sen tab le  c a r .  It would 
r3t do t o  turn up on f o o t  a t  t he  execut ive  board of t h e  Avus speedway i n  order  
t o  arrange a demonstration run f o r  t he  rocket-propel led veh ic l e .  

A t  LnaL ~:Sme i n  Ber l in ,  Va l i e r  a l s o  occas iona l ly  encountered D r .  Hans 
Wolfgang Behm, an o ld  acquaintance from the  ~ G r b i g e r  c i r c l e .  This au thor ,  
who l a d  written s e v e r a l  books and essays on the  n a t u r a l  sc iences ,  bookle ts  
63 the  cosmos, and the  g r e a t  ~ o r b i g e r  biography, p a r t s  of which we have c i t e d  
iri the previous chapters ,  recounted t h i s  meeting t o  us: 

V a l i e r  was a s  sound a s  a b e l l ,  bu t  w a s ,  by na tu re ,  t h e  kind of per- 
son who consumes himself prematurely. I w a s  r a t h e r  shocked on meeting him 
again i n  1929, a f t e r  no t  having seen him f o r  some years .  He had aged a g r e a t  
deaf and become much more nervous, b u t  he masked (or r a t h e r ,  he t r i e d  t o  mask) 
h i s  nervousness behind an a i r  of s tubborn d r ive .  A s  I then went t o  Vienna f o r  
several months,, I unfor tuna te ly  d id  not  s e e  him again;  I was s t i l l  i n  Vienna 
when he Sied, - H i s  most prominent f e a t u r e s  were h i s  h ighly  reputable  char- 
acter, hrs z b s s l u t e  s i n c e r i t y  and r e so lu t eness .  No ma t t e r  where V a l i e r  went, 
he i r rmed ia t e ly  made i t  p l a i n  what he wanted. - Everything he d i d  took him a 
t h i r d  cf the time i t  would have taken an ord inary  mor ta l  t o  do. ... 11 

Figure 25,: Val i e r  d r iv ing  h i s  steam-jet react ion-driven v e h i c l e  - 
"Rak 6" on t h e  Avus speedway. 

"lie Welts' accompanied the  p re s s  photograph of January 5,  1930, 
v i t h  the following t e x t :  "On t h e  Avus speedway i n  Be r l in ,  Max 
V a i i e r  r ecen t ly  demonstrated a new rocket  v e h i c l e  propel led  with 
carbon dioxide.  " 



Up t o  these  demonstration runs  on December 22, 1929 and January 3,  1930, 
Valier had kep t  s e c r e t  what f u e l  he w a s  using,  Although i n  h i s  book "Rocket 
Travel" he had c i t e d  t h e  cons ide ra t ions  t h a t  determined what f u e l  w a s  t o  be 
chosen f o r  t h e  high-pressure steam-jet react ion-driven engine ( i . e .  low bo i l -  
ing  p o i n t  and h igh  gas cons t an t ) ,  no mention w a s  made t h e r e  of t he  word carbon 
dioxide.  It w a s  a good choice.  The many breakdowns which occurred aga in  and 
aga in  when d r i v i n g  and f l y i n g  wi th  powder rocke t s  d id  n o t  t ake  p l ace  wi th  t h e  
carbon d ioxide  carbure tor .  The r e a c t i o n  fo rce ,  which could now be c a l l e d  s a f e ,  
s u f f i c e d  t o  p rope l  t h e  v e h i c l e  forward a t  such  a speed t h a t  i t s  wheels began t o  
wobble. It was thus  n o t  p o s s i b l e  t o  d r i v e  wi th  t h e  t h r o t t l e  wide open f o r  
long. On one occasion, however, t h e  carbon d ioxide  f u e l  had posed some prob- 
lems on a demonstration run, because of t h e  win te r  cold.  How quickly these  
problems w e r e  overcome can be  read i n  Gartmann's "Visionaries ,  Researchers,  
Engineers" (p. 150) : 

"Two days be fo re  Christmas, B e r l i n ' s  p re s s  r e p r e s e n t a t i v e s  made t h e i r  
way t o  t h e  Avus speedway t o  watch Va l i e r ,  t h e  rocket-man, d r i v e  once aga in .  
He, i n  t h e  meantime, w a s  f e v e r i s h l y  busy wi th  h i s  he lpe r s .  It w a s  co ld ,  
and so  t h e  p re s su re  i n  t h e  b o t t l e s  w a s  too low. An innkeeper placed a 
tub  of h o t  water a t  t h e i r  d i s p o s a l ,  shaking h i s  head. Queer fe l lows ,  
t hese  rocke t  people,  d r i v i n g  wi th  ho t  water .  On top  of which, they then 
j u s t  l eave  i t  s tanding  t h e r e  unused ! 

The h e a t  of t h e  water  made t h e  l i q u i d  carbon d ioxide  i n  t h e  b o t t l e s  
gas i fy .  The manometers began t o  climb ga i ly .  Eighty, n ine ty ,  one hun- 
dred atmospheres. Enough! The b o t t l e s  were h a s t i l y  placed i n  t he  v e h i c l e  
and connected up. Quick! G e t  a move on! The va lves  were opened, t he  
p re s su re  w a s  checked once more, and t h e  s i g n a l  came " A l l  c lear!" .  Va l i e r  
climbed i n t o  t h e  d r i v e r ' s  s e a t  c e r t a i n  of v i c t o r y .  This  time, nothing 
could go wrong. A t a p  on t h e  foo t  pedal  opened t h e  main valve.  The auto- 
mobile began t o  move, a tremendous t r a i n  of condensated atmospheric humid- 
i t y  i n  i ts  wake. Once aga in ,  good photographs could be taken." 

Walter Riedel ,  who w a s  a t  t h a t  time research  engineer  a t  the  Gese l l s cha f t  
f c r  ~ndus t r i egasve rwer tung  , w a s  assigned by D r .  Heylandt t o  be  Va l i e r  ' s a s s i s -  
t a n t .  From an  account t h a t  Walter Riedel  wrote about t hese  months, which was 
publ ished i n  t h e  j o u r n a l  "Weltraumfahrt" i n  1953 (p. 86-90), we c i t e  t he  
fol lowing:  

11 I n  the  yea r s  around 1930, t h e r e  were b a s i c a l l y  two groups ( i n  Germany) 
t h a t  w e r e  p r a c t i c a l l y  a c t i v e  i n  t h e  development of l i q u i d  rocke t s .  The f i r s t  
group, known through t h e  names of Hermann Oberth, Klaus Riedel ,  von Braun, 
Nebel, e t c . ,  had t h e i r  s i t e  of ope ra t ion  a t  t h e  rocket  launching s i t e  i n  Berl in-  
Reinickendorf.  The au thor  Willy Ley, i n  whose books d e t a i l e d  accounts of t h e  
development work on t h e  rocket  launching s i t e  have been given,  was a l s o  a member 
of t h i s  group. 

The o the r  group, with t h e  well-known Max Va l i e r  and D r .  Heylandt, worked 
on the  f a c t o r y  grounds of t h e  Heylandt f i rm  i n  Ber l in-Br i tz .  The p re sen t  au thor  
(who l a t e r  worked on t h e  development of l i q u i d  rockets  i n  co l l abo ra t ion  w i t h  
D r .  von Braun, from t h e  very beginning t o  t he  end of t h e  development of t he  



V2 - i n  the  army i n s t i t u t i o n  a t  ~eenemiinde) a l s o  came from  his group. Max 
Valier ,  the  " s p i r i t u s  rector ' '  of the  group i n  Br i t z ,  was a t rue  pioneer of 
rocket development. He stood up f o r  the  idea  wholeheartedly, giving i t  a l l  
h i s  energy and un t i r ing  zeal .  H e  w a s  i rreproachable i n  both h i s  behavior t o  
o thers  and i n  h i s  personal  bearing, and w a s  thus well-liked and held i n  the  
highest  esteem by a l l .  ... 

I n  January 1930, work w a s  se r ious ly  begun on the  development with combus- 
t ion  chambers f o r  l i q u i d  propel lants .  On the  bas i s  of previous experience,+) 
a standard combustion chamber was b u i l t  i n  t h e  course of two months of t e s t i n g  
work. The chamber consis ted  of a normal s t e e l  tube. The exhaust nozzle was 
f ixed onto one end, and the  propellant  i n j e c t o r  onto the  o ther .  The oxygen was 
conveyed from the  s torage  room t o  the  furnace through a number of small bores. 
The f u e l  entered the  combustion chamber i n  the  face of the stream of oxygen gas. 
A r e s i s t ance  d isk  retarded the ve loc i ty  of flow of the  stream of oxygen gas by 
forming r o t a t i o n a l  f i e l d s .  The tests were carr ied  out i n  the  experimental 
laboratory of the  Heylandt firm; photos taken a t  the  time show with what nayve 
disregard f o r  the  r i s k s  involved these  tests were made. One of these p ic tu res  
shows Val ier  engaged i n  research work. 

The tests were general ly conducted a s  follows: After  f i l l i n g  the  contain- 
e r s  with alcohol,  the  tank was subjected t o  pressure and t i n y  amounts of f u e l  
were conveyed i n t o  the  combustion chamber by opening the  alcohol valve and the 
pressure reducing valve on the  oxygen s ide .  The mixture was then l i t  a t  the  
nozzle e x i t  with the  flame of a normal blowtorch, s o  t h a t  a small flame appeared 
i n  the  combustion chamber. By slowly opening the  f u e l  valves s t i l l  more, the 
combustion chamber pressure,  and therefore  the  react ion,  could be increased, 
the l a t t e r  being measured by placing weights on the  weighing dish  of a sca le .  
Considering the  precautions taken today when conducting rocket t e s t s ,  one can 
only wonder a t  the  happy-go-lucky way i n  which they were approached i n  the  very 
beginning." 

Gartmann, i n  "Visionaries, Researchers, Engineers" (p. 151, 152), a l s o  
gives a very 1 ively .and vivid  account of t h i s  research work: 

11 The test s tand was ac tua l ly  nothing other  than an ordinary work- 
bench i n  the  workshop. There was not a s ign of the  incredible  sa fe ty  
measures of l a t e r  years. 

The inventor simply set himself up i n  f r o n t  of the  combustion cham- 
ber,  which radia ted  s t r a i g h t  up i n t o  the a i r .  The heat  of the  flames 
made h i s  face a s  red a s  a l o b s t e r .  Concrete w a l l s ,  bulletproof windows, 
observation slits, photocells ,  pressure switches, s a f e t y  re lays  - my eye! 
There was no t i m e  f o r  a l l  t h a t ,  and even l e s s  money! 

The major u n i t  of the tests was a sca le .  An ordinary, everyday, 
run-of-the-mill s c a l e  on which one could j u s t  a s  wel l  weigh a hundred- 
weight of turnips .  Valier  weighed the  th rus t  of h i s  combustion chamber 
with weights ! 

+ ) ~ x ~ e r i e n c e  gathered by Valier  i n  the  course of the  research work he had begun 
i n  Bochum, and a l s o  even e a r l i e r  while he was developing the  high-performance 
powder rockets. 
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So he l i t e r a l l y  threw h i s  l i f e  i n t o  t h e  balance without  a thought, 
a s  i f  i t  were not  worth a penny. Unsuspectingly, a s  i f  oxygen and a lcohe l  
were t a p  water ,  Riede l  appl ied  p re s su re  t o  t h e  a l coho l  c o n t a i n e r *  That 
is t o  say,  he simply turned t h e  c o n t r o l  va lve  on a b o t t l e  filled xich  
compressed a i r .  Valier then opened the  pressure-reducing va ives  For the 
two l i q u i d s  z l i t t l e .  Liquid oxygen and a l coho l  flowed i n t o  the co:nb~stToa 
chamber, where they mixed. They could n o t  flow out  of i t ,  because the ex- 
haus t  nozzle  w a s  d i r e c t e d  v e r t i c a l l y  upwards. Rudolph had the $lawpipe 
flame ready. He handed i t  t o  V a l i e r  and s tepped back b r i s k l y ,  B u t  the 
inventor  d id  not  b l i n k  an eyelash.  He a c t e d  e x a c t l y  as i f  he were about 
t o  l i g h t  a candle a t  Christmas. And i n  a c t u a l  f a c t  t h e  mixture d i d  i g a i t ?  
q u i t e  gent ly ,  l i k e  a candle.  Va l i e r  smiled. He opened up the valves 
s t i l l  more. The l i q u i d s  flowed i n t o  t h e  chamber, t h e  f l a s h  of f i r e  roared 
f u r i o u s l y  up t o  t he  c e i l i n g ,  where a b lack  patch t e s t i f i e d  to earlier cx- 
periments.  

The r e a c t i o n  pressed  t h e  s c a l e  down. V a l i e r  placed weights on the  
o t h e r  s i d e  of t he  balance:  t e n ,  f i f t e e n ,  twenty kilograms. Then h e  
f i d d l e d  wi th  t h e  va lves  again.  Again, t h e  s c a l e  pan dipped down, Still 
more weights were added: twenty-five, t h i r t y .  30 kg of t h r u s t !  .., I D  

F igure 26.: Max Valier 
measures t h e  reaction of -.- 
h i s  l i q u i d  rocket  - 

One can see the sinple 
t e s t i n g  i n s t a k l a t i o s ,  
In s t ead  of t h e  spring 
balance used for the  
powder rocke t  measurements, 
he he re  uses  a scale ~ 5 t h  
weights ,  a s  this enables 
t h e  necessary  measurj fig 
accuracy t o  be  abtaizted 
over  a g r e a t e r  racge, 



Some remarks have t o  be made about these accounts: A s  a good author, 
Gartmann n a t u r a l l y  cannot allow himself t o  bore h i s  readers with a d e t a i l e d  
repor t  of long research work spent groping about i n  new t e r r i t o r y .  The in-  
'ventor tu rns  the  valves, and the  t h r u s t  increases from ten  t o  t h i r t y  k i l o s  - 
it a l l  takes p lace  a s  e a s i l y  a s  i n  a movie. 

But here, i n  the  authent ic  biography, it  is  t h i s  very work t h a t  has t o  
be recounted accurately.  Anyone who has himself been engaged i n  technical  
research work w i l l  then r e a l i z e  j u s t  what Val ier  accomplished i n  the  l a s t  
months of h i s  l i f e .  I n  addit ion t o  h i s  research work, he had, among many 
other  things,  t o  w r i t e  press a r t i c l e s ,  give reaction-driven demonstration 
runs, go on l e c t u r e  tours ,  engage i n  nerve-racking negot ia t ions  f o r  the  
financing of the  rocket  a i rp lane .  But the  main thing was t h a t  t h e  react ion 
motor f o r  l i q u i d  f u e l  (Rak motor, a s  he c a l l e d  it f o r  s h o r t )  was developed! 

Let  us now tu rn  t o  Riedel 's  remark, which we a l s o  encounter i n  Gartmann: 
11 with what narve disregard f o r  the r i s k s  involved these t e s t s  were made." 
Gartmann says q u i t e  r i g h t l y  t h a t  " there  was no time f o r  a l l  t h a t  ( for  s a f e t y  
measures), and even less money!" 

L e t  us now r e c a l l  what Valier  wrote i n  h i s  preface t o  "Rocket Travel" on 
November 10, 1929, when he refer red  t o  three  places where research i n t o  reac- 
t ion  propulsion was now "receiving such tremendous f inanc ia l  backing ... t h a t  
the re  can be absolute ly  no doubt t h a t ,  sooner o r  l a t e r ,  f u r t h e r  successes w i l l  
a l s o  be scored ..." (The three  researchers receiving g rea t  f i n a n c i a l  backing, 
t o  whom he was a l luding,  w e r e  Goddard (USA), Ziolkowsky, Fedorow and others  
(USSR) and i n  Germany Sander (Opel)) . 

1 I Which of the  various researchers makes the  decis ive  inventions is  basic- 
a l l y  immaterial t o  t h e  world; f o r  t h e  researchers themselves, though, i t  is a 
harsh struggle,  i n  which each one must use a l l  the  means a t  h i s  d isposal  - even 
staking h i s  own l i f e  - and do so  gladly,  f o r  everyone knows t h a t  t h i s  g r e a t e s t  
of technical  problems can only be mastered by s t r i v i n g  with might and main i n  
a noble contes t  between minds . I 1  

Accordingly, Val ier  sure ly  did not  take the r i s k  'lunsuspectingly" and "in 
narve disregard". When conducting t e s t s  on the  t e s t  s tand,  he n a t u r a l l y  always 
took up the  most dangerous posi t ions  - t h a t  i n  f r o n t  of the  sca les  with the  
burning rocket - himself.  

Development and Test ing of the  Rocket Motor 

Although Val ie r ' s  d iary  of the  work done a t  B r i t z ,  a s  wel l  a s  h i s  photo 
album, have been l o s t ,  we  can nonetheless t r a c e  the  progress of the  t e s t s  from 
January t o  May 1930. Walter Riedel 's  report  ( i n  the  journal  "Weltraumfahrt" 
1935) is here complemented by information given i n  l e t t e r s  V a l i e r  wrote t o  h i s  
wife and h i s  mother, and t o  the  R.W.Z. (Rheinisch-~es t fg l ische  Zeitung), where 
Heinrich Weinz kept t r ack  of Va l ie r ' s  development work with g rea t  i n t e r e s t .  
He published the  information i n  an a r t i c l e  i n  t h e  R.W.Z. on May 2,  1931 
(appendix 10). 



A s  R iede l  r e p o r t s ,  Valier b u i l t  a combustion chamber i n  January 1930. It 
cons is ted  of a p i ece  of s t e e l  tube, on one end of which t h e  p rope l l an t  i n j e c t o r  
w a s  a t t ached ,  and on t h e  o t h e r  t h e  exchangeable exhaust nozzle .  This simple 
combustion chamber ( a l s o  c a l l e d  furnace)  weighed 3 kg. It was f i r s t  s e t  i n t o  
ope ra t ion  f o r  5 minutes on January 1, producing a r e a c t i o n  of 130 gm. This  
w a s  very  l i t t l e :  t h e  i n j e c t e d  f u e l  had f a r  more than t h i s  i n  i t .  The mixture 
t h e r e f o r e  had t o  be  improved. A per iod  of r e f l e c t i o n ,  groping and t e s t i n g  
began. Only t h e  burning test could show whether a change r e a l l y  d id  make an 
improvement. A11 cons ide ra t ions  and improvements had t o  be decided by t h a t  
i n c o r r u p t i b l e  judge - t h e  much smiled-at s c a l e .  

On January 27, i t  showed 300 gm r e a c t i o n  

on January 28 850 gm, 

on January 29 

on January 30 2,150 gm. 

Pleased about  t h e  progress  he w a s  making thanks t o  t he  sys temat ic  t e s t i n g  
work, V a l i e r  wrote a s h o r t  l e t t e r  t o  h i s  f r i e n d s  on t h e  s t a f f  of t he  R.W.Z. on 
January 31, i n  which he  gave an account of t h e  test r e s u l t s .  

H e  cont inued t h e  work zea lous ly ,  and on February 11, he w a s  ab l e  t o  r e p o r t  
an inc rease  of t h e  r e a c t i o n  t o  3,400 gm. 

He then had t o  s t o p  the  work i n  B r i t z  and make a t r i p  t o  Switzer land.  A 
b i g  l e c t u r e  evening w a s  t o  be he ld  i n  Zurich. The "Neue ~ G r i c h e r  Zeitung" re -  
por ted  on i t  wi th  many press  photographs: "Val ie r ' s  step-by-step procedure 
shows promise. I' 

On February 26, Valier went t o  S t .  Moritz,  where he was t o  have an impor- 
t a n t  meeting wi th  S i r  Henry Deterding,  the  f i n a n c i a l l y  powerful Director-General 
of She l l .  But t h e  Director-General kept  him wai t ing .  For days, V a l i e r  s a t  
around i n  t he  smart luxury h o t e l ,  t h e  money he s o  badly needed f o r  o t h e r  t h ings  
j u s t  running through h i s  f i n g e r s .  A t  l a s t ,  Deterding turned up. V a l i e r  explained 
t o  him h i s  plan, t h e  promising development of rocke t  motors which was a l r eady  
under way, and h i s  i n t e n t i o n  t o  i n s t a l l  t he se  r e a c t i o n  engines i n  an a i r p l a n e  
once he had improved them s t i l l  more. The f i r s t  th ing  he intended t o  do wi th  
t h i s  rocke t  a i r p l a n e  w a s  t o  f l y  ~ l g r i o t ' s  h i s t o r i c  Calais-Dover rou te ,  i n  
o rde r  t o  prove t h e  e f f i c i e n c y  of reac t ion-dr ive  t o  t he  whole world. Af t e r  t h i s ,  
i n  c o l l a b o r a t i o n  wi th  an a i r c r a f t  works, t h e  s t r a t o s p h e r e  high-speed commercial 
a i r p l a n e  w a s  t o  be b u i l t .  

Deterding s a i d  he would cons ider  p a r t i c i p a t i n g  i n  t he  f inanc ing  of t he  
development, and t h a t  he would ge t  i n  touch with Va l i e r .  

How o f t e n  i n  t h e  p a s t  had Valier t r i e d  t o  i n t e r e s t  a i r c r a f t  cons t ruc to r s  
i n  h i s  i d e a  and t o  b u i l d  a reac t ion-dr ive  a i r c r a f t  i n  a German a i r c r a f t  works: 

I n  1925 he had t r i e d  i t  with t h e  Junkers works, 



i n  1926 wi th  the  r e t i r e d  f l y i n g  o f f i c e r  Udet, 

i n  1928 with Lippisch  and Stamer (RhGn-~ossitten-~esellschaft ) , 

i n  1929 wi th  Espenlaub. 

Always he had lacked  t h e  necessary  money. 

One has  t o  l e a r n  from experience.  A s  D r .  Heylandt w a s  i n t e r e s t e d  i n  t h e  
rocket  motor on t h e  oxygen s ide ,  and w a s  f inanc ing  t h e  t e s t  i n  B r i t z ,  V a l i e r  
now hoped t o  a rouse  i n t e r e s t  and o b t a i n  f inanc ing  on the  f u e l  s i d e  too. This 
w a s  why he had turned  t o  t h e  Director-General of S h e l l .  

He now re tu rned  t o  B r i t z ,  g l ad  t o  be a b l e  t o  cont inue t h e  t e s t  wi th  t he  
Rak engine. I n  only  a few days, from March 1 t o  8 ,  he was a b l e  t o  i nc rease  t h e  
r e a c t i o n  from 3,200 t o  4,300 gm, then t o  6,300 gm, and f i n a l l y  t o  8,000 gm. 
I n  t hese  t e s t s  he had va r i ed :  

1 )  The mixture,  i.e. t h e  p ropor t iona l  q u a n t i t i e s  of a l coho l ,  water and 
oxygen; 

2) The i n j e c t i o n  i n t o  t h e  combustion chamber, and t h e  atomizat ion;  

3) w i th  and without  t h e  eddy-current d i sk ;  

4 )  t h e  l eng th  of t h e  combustion chamber; 

5) t h e  nozz le  diameter  ( i n c r e a s i n g  p rog res s ive ly  from 4 20 t o  4 40 mm). 

Valier's new Rak engine had a l s o  been b u i l t  i n  February; e i g h t  atom- 
i z e r s  opened i n t o  t h e  f a r  b igge r  combustion chamber. On March 5, t h i s  
second model w a s  placed on t h e  t e s t  s t and  f o r  t he  f i r s t  t ime. It only 
showed a r e a c t i o n  of 1,600 gm. V a l i e r  wanted t o  i nc rease  t h i s  unexpectedly 
low performance of t h e  b i g  combustion chamber by means of sys temat ic  s e r i e s  
of tests, t h e  moment he  had t i m e  t o  do so .  But t h e  f i r s t  t h ing  t o  be done 
was t o  develop t h e  smal l  combustion chamber s t i l l  f u r t h e r .  - I n  add i t i on  
t o  t h i s ,  money had t o  be  procured f o r  an a i r p l a n e .  

V a l i e r  went t o  Holland f o r  a f u r t h e r  c o n s u l t a t i o n  wi th  Deterding. Deterding 
promised him t h a t  on March 20, e x p e r t s  would come t o  B r i t z  t o  check V a l i e r ' s  
a s s e r t i o n s .  

However, March 20 came and went, bu t  t h e  e x p e r t s  d id  no t  t u r n  up. And 
t h e r e  w a s  no word from Deterding. - It was a nerve-racking wa i t .  

But Val ie r ,  who had a l r eady  experienced and overcome s o  many disappoint-  
ments i n  h i s  years  i n  t h e  rocket  f i e l d ,  d id  no t  a l low h i s  work group t o  become 
despondent. Work w a s  begun on a new p r o j e c t .  The worthy l i t t l e  Rak engine was 
p r o v i s i o n a l l y  i n s t a l l e d  i n  t he  "Rak 6" reac t ion-dr ive  test veh ic l e .  Then, on 
March 22, t h e  f i r s t  run wi th  a l i qu id - fue l  rocke t  motor took p lace .  It was 
Saturday af te rnoon.  Work had stopped i n  t h e  f a c t o r y .  I n  t h e  f a c t o r y  yard i n  



B r i t z ,  Va l i e r  drove around wi th  h i s  jet whizzing away f o r  22 minutes,  which 
was a s  long a s  h i s  f u e l  l a s t e d .  The next  day, he was s i t t i n g  i n  t h e  a i r p o r t  
r e s t a u r a n t  a t  Berlin-Tempelhof. On a p i c t u r e  pos tcard  showing t h e  l o v e l y  wide 
maneuvering f i e l d ,  V a l i e r  wrote t o  h i s  wife:  

Ber l in ,  Sunday, March 23, 1930 

... Yesterday a t  4 p.m. I was a b l e  f o r  t h e  f i r s t  t ime t o  d r i v e  t h e  Rak 6 
v e h i c l e  wi th  t h e  new engine i n  t h e  f a c t o r y  yard ,  and t o  keep i t  going f o r  
22 minutes. Today, I a m  he re  a t  t h e  a i r p o r t ,  i n  o rde r  t o  e n t e r  i n t o  tech- 
n i c a l  r e l a t i o n s .  I should l i k e  t o  make t h e  f i r s t  d r iv ing  tests h e r e  on 
t h e  maneuvering f i e l d  a t  t h e  end of t h e  week, a s  it i s  c l o s e  t o  t h e  f a c t o r y  
(2 km); the  Avus is  20 km away. . . . 11 

(The b r i e f  message on t h e  card opens and c l o s e s  wi th  warm g r e e t i n g s  t o  t h e  
woman who is s o  f a r  away.) 

Riede l  r e p o r t s  t h a t  on March 26 t h e  s m a l l  Rak engine was opera ted  on the  
t e s t  s tand  with l i q u i d  oxygen f o r  t h e  f i r s t  t i m e .  It funct ioned wel l .  The 
f i r s t  test run wi th  l i q u i d  oxygen on March 29 a l s o  went o f f  p e r f e c t l y .  

The reac t ion-propel led  v e h i c l e  was then completely converted. The carbon 
d ioxide  b o t t l e s  were rep laced  by an  a l coho l  tank  and a b o t t l e  of n i t r o g e n  pres- 
s u r e  gas f o r  fo rc ing  t h e  p r o p e l l a n t s  i n t o  t h e  combustion chamber, and by a con- 
t a i n e r  f o r  l i q u i d  oxygen, and t h e  p i p e l i n e s  were connected t o  t h e  Rak engine,  
which w a s  now d e f i n i t i v e l y  i n s t a l l e d  behind t h e  d r i v e r ' s  s e a t .  Af t e r  t h i s  
r econs t ruc t ion  t h e  reac t ion-propel led  v e h i c l e  w a s  c a l l e d  " ~ a k  7". 

A photograph shows i t  i n  t h e  process  of r e f u e l i n g  wi th  oxygen. The l i q u i d  
oxygen flows. from Heylandt 's  b i g  s t o r a g e  tank i n t o  t h e  funnel  of t h e  v e h i c l e  
below, l i k e  w a t e r  from a founta in .  Some of t h e  jet  of oxygen evaporates  on 
coming i n t o  contact '  w i th  t he  a i r ,  which is  of no importance (Figure 28). 

Suddenly, on A p r i l  2,  Deterding 's  expe r t s  unexpectedly appeared i n  B r i t z .  
They had Va l i e r  show and expla in  every th ing  t o  them i n  d e t a i l .  They thoroughly 
examined everything.  Then on A p r i l  5, they  l e f t  aga in ,  s a t i s f i e d .  

Va l i e r  now c e r t a i n l y  hoped t o  r ece ive  a p o s i t i v e  answer from Deterding. 
But he, once again,  d i d  not  send any word. 

I n  order  t o  pay h i s  b i l l s  and d r a f t s ,  V a l i e r  had t o  borrow another  1,500 
marks, s o  t h a t  h i s  t o t a l  deb t s  now amounted t o  10,000 marks; t h i s  was a heavy 
load t o  bear !  

On A p r i l  11, t h e  "other  group" he ld  a l e c t u r e  evening. The Oberth rocke t  
was s e t  up i n  a corner  of t h e  room. V a l i e r  suspected t h a t  Oberfh w a s  going t o  
launch h i s  rocke t  dur ing  the  ae ronau t i c s  week a t  t h e  end of May. 

- Val i e r  and Oberth had now been i n  B e r l i n  f o r  months. In earlier yea r s ,  
when they  used t o  w r i t e  each o t h e r  long,  weighty l e t t e r s ,  when Va l i e r  proclaimed 
t o  t h e  world, both i n  speech and on paper ,  t h a t  Oberth 's  invent ions  and 



F i ~ z e  2 7 . :  Model 1 on the  - p- 
t e s t  s tand .  

On t h e  back of t h i s  
photograph, Va l i e r  
wrote t he  t e s t  r e p o r t .  

Figure 28.:  

"Rak 7" i n  t h e  process  of 
r e f u e l i n g  l i q u i d  oxygen. 

On the  l e f t :  D r .  Heylandt;  
bes ide  him: Max Va l i e r .  



c a l c u l a t i o n s  made t h e  advance i n t o  i n t e r p l a n e t a r y  space a t e c h n i c a l  p o s s i b i l i t y ,  
and when Valier's enthusiasm, spreading t o  o t h e r s ,  set of f  t h e  snowball  t h a t  
w a s  t o  t u r n  i n t o  a n  avalanche, t h e  two men had o f t e n  wished they could m e e t  
and exchange i d e a s  ve rba l ly .  Now they  could do s o ,  bu t  n e i t h e r  of them took 
the  opportuni ty.  A misunderstanding had d iv ided  them, and even Valier's last  
l e t t e r  had n o t  been a b l e  t o  pu t  t h i n g s  r i g h t .  So Val ie r  had t o  s t r i k e  ou t  
a lone  on t h e  pa th  he  considered necessary  - t h e  p a t h  of progress ive  t e c h n i c a l  
development, wi th  the pre l iminary  s t a g e s  based on t h e  e a r t h ,  and t h e  " in t e r -  
mediate type", t h e  rocke t  a i r p l a n e .  (Oberth, t h e  p h y s i c i s t ,  loa thed  t h e  poor 
e f f i c i e n c y  t h a t  t h e  rocke t  had i n  t h e s e  terrestrial in te rmedia te  s t ages . )  

So t h e  former f e l l o w  combatants now worked ind iv idua l ly ,  each on h i s  own 
rocket  development. It w a s  a hard c o n t e s t .  Who would be t h e  f i r s t  t o  achieve  
success? 

W e  can t e l l  from a few l i n e s  t h a t  Va l i e r  wrote  t o  h i s  wi fe  how much t h i s  
combat oppressed him. But he mustered a l l  h i s  courage and forced  himself t o  
go about  h i s  work cool ly ,  calmly and o b j e c t i v e l y  - and it worked. The next  
l i n e s  i n  t h e  letter read: 

11 ... what d i d  I l a s t  w r i t e  you about t h e  l i t t l e  furnace - w a s  it  
16,000 gm r e a c t i o n  fo rce?  W e l l ,  today we reached 21,000 gm . . . I 1  

On A p r i l  14, he then  informed he r :  

11 ... today, 28,000 gm reac t ion !  That l i t t l e  furnace!  ... 1 I 

Walter R iede l ' s  e s say  a l s o  g ives  an account of t he  l i t t l e  combustion cham- 
ber ,  which was now aga in  i n s t a l l e d  i n  t h e  "Rak 7": 

I f . . .  The r e a c t i o n  amounted t o  between 20 and 30 kg, and t h e  d r i v i n g  
t i m e  w a s  8 t o  10 minutes, i n  accordance wi th  t h e  f u e l  charge. Demonstra- 
t i o n  runs were made wi th  t h i s  v e h i c l e  be fo re  t h e  p re s s  on t h e  Heylandt 
f a c t o r y  grounds on A p r i l  17, 1930, and on t h e  Tenpelhof aerodrome on 
A p r i l  19; they  were succes s fu l .  These d a t e s  should be noted,  because they  
a r e  of some h i s t o r i c  importance, Indeed, i t  was the  f i r s t  time t h a t  a 
rocke t  propulsion wi th  l i q u i d  p r o p e l l a n t s  w a s  demonstrated i n  Germany, 
and t h e s e  days can be considered a s  t h e  s t a r t i n g  po in t  of a l l  of t h e  sub- 
sequent  rocke t  development based on these  p rope l l an t s .  While t h i s  pro- 
pu l s ion  w a s  of no s i g n i f i c a n c e  f o r  p r a c t i c a l  use  i n  a veh ic l e ,  t h i s  be- 
ginning provided t h e  proof t h a t  i t  was poss ib l e ,  by burning l i q u i d  pro- 
p e l l a n t s ,  t o  produce a r e a c t i o n  f o r c e  t h a t  could be used t o  propel  
aggregates .  ... I!+) 

2 .  

+ ) ~ a l i e r  had suspected t h a t  Oberth 's  rocke t  would be  launched a t  t h e  end of 
May. H e  was mistaken. It w a s  only on J u l y  23 t h a t  Oberth 's  rocke t  w a s  demon- 
s t r a t e d  on t h e  test s t and  t o  D r .  R i t t e r  and t h e  r e p r e s e n t a t i v e s  of t h e  p re s s .  

A s  agreed, D r .  R i t t e r  recorded t h e  va lues  measured i n  t he  course of t h e  
demonstration: Powered phase 96.5 seconds, t h r u s t  7 t o  7.7 kg, exhaust veloc- 
i t y  756 m/sec, f u e l  consumed: 1 kg, gaso l ine  and 6.6 kg oxygen. (From Gart- 
mann 's "Visionaries ,  Researchers,  Engineers", p. 127. ) 



The following newspaper repor t  shows t h a t  the  press representa t ives  had 
cor rec t ly  understood and c o r r e c t l y  rendered ~ a l i e r ' s  explanacions. 

I t  Test runs with a new rocket  vehic le  

A new rocket  vehicle,  b u i l t  by t h e  well-known rocket researcher Max 
Val ier  i n  col labora t ion with D r .  Heylandt, the  leading researcher i n  the  
f i e l d  of l iquef ied  gases, has j u s t  recent ly  been t e s ted  on the  Tempelhof 
a i r f i e l d .  The few witnesses t o  the  f i r s t  t e s t  run, which took place a t  
n ight ,  were no t  a l i t t l e  taken aback t o  see  t h a t  the  vehic le  could be 
f i l l e d  up with l i q u i d  oxygen (which w a s  brought up alongside the  vehic le  
i n  a big  tank truck) j u s t  a s  e a s i l y  and simply as  i t  could with fue l .  
Max Val ier  drove twice round t h e  maneuvering f i e l d  of the  aerodrome, i n  
s p i t e  of pouring r a i n  and darkness, but then he had t o  discontinue the  
run as i t  w a s  impossible t o  d i s t ingu i sh  the  dr iv ing lane.  

Another test run took place  before representa t ives  of the  press  on 
Saturday, on the  grounds of t h e  Gesellschaf t fiir Industriegasverwertung 
i n  Br i t z .  The most important f ea tu re  of the  new rocket motor is  t h e  f a c t  
t h a t  a l i q u i d  f u e l  (alcohol, gasoline o r  crude o i l  can be used) with 
l i q u i d  oxygen is  made t o  burn up so completely t h a t  the re  a r e  no fumes o r  
noxious vapors, and the  jet of flame emerging from the  nozzle does not 
become longer than a few decimeters, i.e. i t  does not endanger the  sur- 
roundings and the  a r e a  behind t h e  vehicle.  The f a c t  t h a t  t h e  f u e l  and 
oxygen tanks a r e  kept q u i t e  separa te ,  being i n s t a l l e d  i n  f r o n t  of and be- 
hind the  d r i v e r ' s  seat, respect ively ,  d t h a t  the  combustible mixture +8" only a c t u a l l y  combines i n  t h e  furnace of t h e  motor, is  intended t o  pre- 
clude a l l  danger of f i r e  o r  explosion, and the  t h r o t t l i n g  of the  feed 
l i n e s  is t o  assure  complete con t ro l  of the  d r ive  u n i t .  

The motor model demonstrated weighed not  qu i t e  four kilograms. The 
s ign i f i cance  of the  invention n a t u r a l l y  s o l e l y  l i e s  i n  the  f i e l d  of high- 
speed a i r c r a f t  t r a v e l l i n g  i n  t h e  s t ra tosphere ,  a s  the  e f f i c iency  of the  
react ion motor only becomes extremely favorable a t  speeds of more than 
1,000 kilometers. For ground-based vehic les ,  rocket propulsion only comes 
i n t o  question f o r  racing purposes and high-power spor t s  performances." 

Valier's small  Rak motor w a s  a r eac t ion  engine of the  simplest  kind which, 
. , w i t h  a n e t  weight of 4 kg, produced a s t a t i c  t h r u s t  of 28 kg, and which worked 
, r e l i a b l y  and without any t rouble  a t  a constant  t h r u s t  f o r  a s  long a s  the  pro- 

p e l l a n t  l a s ted .  A few such reac t ion  engines mounted on the  wings of an a i rp lane  
could have served, without any technical  d i f f i c u l t i e s ,  a s  the propell ing force  
f o r  the  Calais-Dover f l i g h t .  But Valier was unable t o  overcome the  d i f f i c u l t y  
of financing the  p ro jec t  without aid.  Therefore there  was only one thing f o r  

+)combust ion chamber 



him t o  do, and t h a t  w a s  t o  pin h i s  hopes on the  f inanc ia l ly  powerful Director- 
General Deterding, and t o  s e t  out t o  f u l f i l  the  condit ion set by the  l a t t e r .  
This condit ion w a s  t h a t  the  f u e l  used be She l l  o i l ,  i.e. kerosene .+) 

A t  the  beginning of May, Val ier  had t o  i n t e r r u p t  h i s  work i n  B r i t z  i n  
order t o  earn money. Mrs. Lindemann had organized f o r  him a week's l e c t u r e  
tour  i n  Upper S i l e s i a .  He spoke i n  Zakopane, i n  Kattowitz and i n  Hindenburg, 
among o the r  places.  He wrote t o  h i s  mother, saying t h a t  the  s i g h t  of the  
mountains on t h i s  t r i p  had again made him yearn tremendously f o r  the  h i l l s  
back home, f o r  the  lovely  Southern Tyrol. 

Once the l e c t u r e  tour w a s  over, Valier  resumed h i s  t e s t i n g  work. 

Let us hear what Riedel goes on t o  recount: 

I l ... Instead of the  alcohol used h i t h e r t o ,  use was now t o  be made of 
She l l  o i l  (kerosene). Alcohol is  a f u e l  which can be mixed wi th  water i n  
a r b i t r a r y  proportions i n  order t o  lower the  temperature of combustion and t o  
f i x  it a t  whatever l e v e l  desired.  With kerosene, t h i s  cannot be done without 
f u r t h e r  ado. When water is poured i n t o  kerosene and shaken, an emulsion forms 
b r i e f l y ,  i n  which the  kerosene and water mix, but  soon separa te  again. How- 
ever,  i t  w a s  necessary t o  keep the  temperature of combustion wi th in  c e r t a i n  
l i m i t s ,  i n  order t o  preserve the  wal ls  of the  combustion chamber. The problem 
was solved by passing the kerosene through an emulsion chamber before it entered 
the  combustion chamber. ... 1 1  

On Friday, May 16, Valier  in ter rupted the  t e s t s  i n  Br i t z  f o r  a few hours 
i n  order t o  speak on the  Berl in radio  about the  development of rocketry and 
the  aim: space t r a v e l .  

Of the  following day, Riedel repor ts :  

I1 Af ter  a number of previous experiments, f u r t h e r  t e s t s  using kerosene a s  
f u e l  were conducted on (Saturday), May 17, 1930. These t e s t s  were f a t a l  t o  
Valier .  The t e s t s  were begun e a r l y  t h a t  afternoon. The f i r s t  two were success- 
f u l ;  a good combustion process could be recorded. During the  t h i r d  t e s t ,  how- 
ever, j o l t s  occurred, owing t o  which the t r averse  and the  s c a l e  balance were 
deformed. The l i q u i d  oxygen tank had been emptied i n  the  course of the  tests. 
In  view of the  j o l t s  t h a t  had occurred during the  l a s t  burning, and a s  i t  would 
be qu i t e  a long time before the  i n s t a l l a t i o n  would be ready f o r  combustion 
again, I proposed t o  Val ier  t h a t  he c a l l  it a day. But he was so encouraged 
by the  successful  f indings  t h a t  he wanted t o  carry  on the  work. So t h e  com- 
bust ion chamber w a s  assembled again. While the  exhaust nozzle worked with before 
had had a diameter of 28 mm, f o r  t h i s  t e s t  a nozzle 40 mm i n  diameter was 
already t o  be used. A t  nine i n  the  evening everything was ready. The combus- 
t ion  chamber was ign i t ed  and the  pressure i n  it ra i sed  t o  7 atm gauge pressure  

 ransla slat or's note:  The German word used is  "Paraffin" ( i . e .  p a r a f f i n ) ,  but  
it  i s  not q u i t e  c l e a r  whether it i s  t h i s  t h a t  was meant, the  German f o r  kero- 
sene being " ~ a r a f f i n i j l " .  



by the old,  well-known procedure, by regula t ing the  hand valves f o r  the  propel- 
l a n t s  and water. J u s t  a s  the  combustion chamber had a t t a ined  t h i s  pressure,  
there  w a s  a v io len t  explosion. I immediately closed a l l  the  propellant  valves 
and sprang over t o  Valier ,  who collapsed. I was only j u s t  ab le  t o  catch him a s  
he f e l l ,  and l a i d  him on the  f loor .  While a machinist and my colleague Arthur 
Rudolph looked a f t e r  him, I went off  i n  search of a ca r .  When I came back 10 
minutes l a t e r ,  Max Val ier  had already died. A t i n y  s p l i n t e r  had s t ruck  him i n  
the  pulmonary a r t e r y .  " 

After  h i s  death 

On Monday, May 19, 1930, almost a l l  German newspapers, and a l s o  many 
fore ign ones, reported Max Val ie r ' s  death. Strangely enough, t h e  press  depicted 
the f a t a l  accident  i n  a number of d i f f e r e n t  versions.  

Let us c i t e  j u s t  a few examples: 

~ i i s t r i n e r  Zeitung : 

"M. V. w a s  k i l l e d  i n  an accident  while experimenting with h i s  new 
rocket  vehic le  ... The domed cover of a tank penetrated M. V . ' s  chest. . .  . 
Valier  l o s t  h i s  l i f e  through h i s  own imprudence. ... It is held t o  be q u i t e  
poss ib le  t h a t  the  inventor d id  not  screw i n  the  nozzle f irmly enough. . . . 11 

Dresdner Nachrichten: 

"Max Valier ,  who w a s  k i l l e d  i n  an accident  while experimenting with 
h i s  new rocket vehicle." 

Leipziger Zeitung : 

11 ... i n  Br i t z ,  Max Valier  w a s  experimenting with an oxygen b o t t l e  
f i l l e d  with l i q u i d  gas. Suddenly, the  gas b o t t l e  exploded, and Max 
Valier  w a s  found dead beneath a heap of debr is  from sha t t e red  s t e e l  
cylinders.  " 

With what astonishing accuracy the  transmission of information functions 
i n  the  20th century! It can be seen from t h i s  t h a t  much t h a t  was s a i d  about 
Valier  was untrue. 

Luckily, we do not  have t o  t r y  t o  f igure  out which of the  many d i f f e r e n t  
newspaper repor t s  ava i l ab le  might a c t u a l l y  be t rue ,  a s  we dispose of the  previ- 
ously c i t e d  repor t  by engineer Walter Riedel,  who, being a co-worker, was an 
eyewitness of t h i s  unfortunate experiment. What Riedel then w r i t e s  i n  the  
f i n a l  paragraph of h i s  essay on the  cause of the  explosion is  the  r e s u l t  of a 
conscientious inves t iga t ion  by experts:  

1 I The presumed cause of the  explosion can be explained a s  follows: The 
emulsion of kerosene and water entered the  combustion chamber through an 



atomizing cone. During the  period of regula t ion of the propel lants  up t o  
t h e  maximum combustion chamber pressure,  p a r t  of the  emulsion burned while 
another p a r t  w a s  not  involved i n  t h e  combustion. The p a r t  t h a t  was not  in- 
volved mixed with l i q u i d  oxygen, and a s  the  l a t t e r  has a very low temperature 
the  emulsion w a s  a b l e  t o  change i n t o  a j e l ly - l ike  mass i n  which the  oxygen was 
enclosed. This mass was deposited on the  inner  w a l l  of the  combustion chamber. 
J u s t  before the  explosion took place, p a r t  of t h e  l ayer  detached from the  wal l  
and dropped i n t o  t h e  combustion zone, so t h a t  t h e  je l ly- l ike  mass, which, chem- 
i c a l l y ,  is  a highly explosive mixture, immediately burnt off explosively. 

This t r a g i c  accident  paralyzed fu r the r  development fo r  a long t i m e  - a l l  
the  more s ince  i t  had cos t  the  l i f e  of one of t h e  bes t  and most successful  of 
men. 'I (From the  journal  "Weltreumfahrt" 1953. ) 

It does not  matter  whether Va l ie r  l o s t  h i s  l i f e  during a t e s t  run i n  the  
fac tory  yard, o r  i n  an explosion on the  test stand.  But i t  is  important t o  
know t h a t  he d id  not  cause the  explosion through h i s  own imprudence, e.g. by 
not  screwing i n  a p a r t  f i rmly enough. Neither a research worker nor a mechanic 
should ever allow himself t o  be g u i l t y  of such carelessness on the  rocket t e s t  
stand. 

The explosion was the  f a u l t  of a r i s k  - s t i l l  unknown a t  t h a t  t i m e  - 
inherent  i n  the  new propel lant .  

However, c e r t a i n  e d i t o r s  who had been personally acquainted with t h e  l a t e  
Max Valier recounted some t r u e  f a c t s  about him. Thus, f o r  instance,  i t  was t o  
be read i n  the  "Kieler Zeitung" t h a t  the  monthly astronomic almanac, which 
offered not  only d u l l  f igures ,  but  always a l s o  an i n t e r e s t i n g  discussion of 
t h e  stars, had f o r  years been wr i t t en  by Max Valier .  The e d i t o r  of the  
"~iinchner Neuesten Nachrichten" wrote a long a r t i c l e  e n t i t l e d  'Der verstummte 
~rgumer' (The Silenced Dreamer) , i n  which he sa id  : 

I1 ... It is  not  intended here t o  give technical  appra isa l  of ~ a l i e r ' s  
achievements and asp i ra t ions ;  r a t h e r ,  w e  f e e l  compelled t o  mention a part icu- 
l a r  q u a l i t y  t h a t  t h i s  young man had. 

It was i n  the  columns of our publishing house t h a t  Max Val ier  obtained 
what w a s  probably h i s  f i r s t  l a s t i n g  support,  i n  t h a t  he was ab le  there  t o  
write about h i s  work and asp i ra t ions  to  the  public a t  la rge .  A l l  t h i s  came 
about no t  so  much because we  bel ieved tha t  roaring rockets  s ignal led  the  
u l t imate  word of wisdom, but because we f e l t  an, a s  i t  were, i r r e s i s t a b l e  
respect  f o r  the dr ive ,  the  tough f igh t ing  s p i r i t ,  and the  power of be l i e f  i n  
himself with which the  v ic t im of t h i s  accident was able  t o  put himself across 
t o  those l i s t e n i n g  t o  him. How he charged about the  building! How w e l l  he 
knew how t o  e n t h r a l l  h i s  people! How he could beg and cap t iva te ,  speak and 
wri te ,  be funny, cheerful ,  busy and v a l i a n t  i n  the  service  of h i s  cause! ... 

H e  was not concerned about himself,  about the  name Max Val ier ;  he d id  
not  a c t  out of vanity,  out of a need t o  f e e l  important. He was not even con- 
cerned with building a p a r t i c u l a r  vehicle.  The only thing t h a t  mattered t o  



A P P E N D I C E S  



Appendix 1 

The fol lowing e s say  by Max V a l i e r  w a s  publ ished i n  1913 i n  t h e  school  news- 
paper "Mentor" which he had founded, run,  e d i t e d  and p r in t ed :  

The Sun (Die Sonne) 

"In t h e  t r o p i c s ,  t h e  b a l l  of f i r e  r i s e s  up a l l  of a sudden, whi le  i n  our 
c o o l a  rlati thdes! It> al imbs %ajrestically; dverl {the h o ~ i z o d .  ' ' 

- I  : x  , i ,  b k  . . ) f  : c  * . . .  - i I )  I 

%he sun d i f f u s e s  l i gh&iabd  wa'rin.trh,~:sErengfh a n d ' l i f e ~ o v e r  the. e a r t h ,  .<The 
Egyptian f e l l t o  hiGikne5s in~Gjotship:aPidCcntr"eated~it as h i s  d i v i n i t y .  . .  

X I  r t b : 1 .  . , I '  T .  ; - - ,  * . .  I 

,And bu r  sun ;has  gomething didne' abo$t %-t; d d n  ' w k  cdntemplake -it I n  a.11 
i t s  might and sp lendor ,  we a r e  s t r u c k  wi th  wonder a t  t h e  omnipotence of t h e  
c r e a t o r  who produced such a th ing .  

t \ I  . I  i ' a ,  i : i ' :  . '  $ 7  - 

l ~ I n  primit5uek times', n k h  alreafdymhad AlpresenEiaenrt Of t h e  importance of t h e  
~ ~ ~ ~ s t a i - . f o r  his~exist&nce;~for-~thohsand~.6f years , ic the:  scholtir  had a l igned  

~ & m i l l a r y i i p h e % e ~ ,  nidasured in' t e r n s  ofjtgnomns artdrtriied t o  determine t h e  o r b a t  
% r of tSieasun: 4 '  : ! '  .. I i c L  

. ? I l '  , .  I 

. B l t  'olily i n  mbtd&r~. t imes,  s i n c e  t h e  ' invea t ioa  of &he t e l e scope ,  could 
i n f & d a t i o n T b e  acqdi tedf  a ~ o u t  t h e  solar3 bodias 'as ;  suchi, and i n  s p i t e  oif a l l  t h e  
spec'tj.lfoscopes~ and b'tadtograms1 ilrk calcium l ight ; -evdn to+y the  enrigmas? a r e  mf 
all '5solved and the opin5oas of  t h e  most3 notable s c h o l a r s  o f t ~ n  d k f f e r  g r e a t l y  . 
from .one) anotbex on -many p o i n t s ,  e s p e c i a l l y  xin soaar  t h e o r i e s .  , 

t 1 .  : ?  - t  L ' 5  . ~ .  
Those extremely i n t e r e s t i n g  s o l a r  phenomena which a r e  t o  be expla ined  i n  

wha,t~foLlo.cirs h e ,  d n  t h e  o tha r  h a d ,  f a c t s  which.iare confirmed, and only  t h e  
at&$& prk-ria of . t h e i r  orig4x-t :is 'of t e n  8obsciure.r , * I .  . I s  i 

;t I i i t i s  - r . : . i 2 s . "  <:  . i  ' .  j " , r  

--c : ,TO widerrstand; ' the  '9%gni~£Iiaance <and: ,range :of. these! ,phenmena, we; must f i r s t  
get: b n .  i d e a  a5 , i their  dinidnsiws &or which purpose t h e  -knowri Id i s r an re  of t h e  - 
e a r t h  from t h e  sun and t h e  known apparent  s i z e  of t h e  d i s k  of t h e  sun provide 
t h e  necessary  b a s i s .  
: , 5 ;! 1 .: . . " ( ,  i" 8 S ' f i  ' ! - 

': ' : ' .The .angular diameeer of ; the sunPs3 'disk, is  j u s t  oivex h a l f  a. degree,  i . e .  
p r e a i s e l y  3I1.59.26!'?s1. + Fsam bhecdistance of tHe e a r t h  Erom the  sun;  w-hich is  
149,000,000 km, t h e  t r u e  diameter of t h e  sun is  found t o  be  1,383,000 km, com- 
pared wi th  which t h e  diameter of t h e  e a r t h  (12,756 km) i s  only 11109. Indeed, 
even t h e  d i s t a n c e  of t h e  moon from t h e  e a r t h ,  which i s  385,OO km, is only 114 
of t h e  sun ' s  diameter ;  i n  o the r  words, i f  we were t o  p lace  the  e a r t h  r i g h t  i n  
t h e  middle of t h e  sun (supposing the  l a t t e r  t o  be hol low),  then  t h e  moon 
o r b i t i n g  around i t  would be almost a s  f a r  away from t h e  su r f ace  of t h e  sun a s  
Yrom t h e  s u r f a c e  of t h e  e a r t h .  

The sma l l e s t  element of t h e  s u r f a c e  of the  sun which can s t i l l  be perceived 
wi th  good te lescopes  corresponds t o  an angle  of 1" (1  second of a r c  = 113,600 
of :dmeedegeee!)+. A s  t he  diameter of t h e  ,sun is  eqya l  t o  31-\59" o r  $,,919, bu t  



i n  a c t u a l  f a c t  amounts t o  1,383,000 km, the  angle of 1" on t E 3  sun corresponds 
1 383 000 

t o  a d i s t ance  of '1,9;9 = 720 km. 

It must the re fo re  always be kept  i n  mind t h a t  the  t i n i e s t  and most t r i v i a l  
phenomena must have t h e  dimensions o f ,  say,  t h e  i s l and  of Madagascar, and t h a t  
more o r  less conspicuous phenomena o f ten  correspond t o  a reas  many t i m e s  l a r g e r  
than t h e  e n t i r e  su r face  of t h e  ear th .  

Seen through t h e  telescope,  the  sun is a very sharply defined c i r c u l a r  
disk.  Even telescopes of moderate o p t i c  power c l e a r l y  show the  reduction i n  
br ightness  towards t h e  r i m s .  The r i m  only emits 40% of the  t o t a l  r ad ia t ion  of 
t h e  middle. This is i n  l i n e  with t h e  behavior t h e o r e t i c a l l y  expected of a , 

luminous sphere, and is i n  any case a circumstance from which it can be assumed, 
even i n  t h e  absence of any o the r  evidence, t h a t  t h e  sun is a sphere and not a 
disk.  

The luminous su r face  of t h e  orb of t h e  sun is ca l l ed  the  "photosphere". 
. I t s  br ightness  is extremely g r e a t  and i s  t o  be equated with 60,000 standard 

candles, according t o  the  l a t e s t  research.  Compared with Drummond's exceedingly 
b r igh t  calcium l i g h t ,  t h e  sun is  146 t i m e s  b r i g h t e r ,  and compared with t h e  f u u  
moon i t  is  570,000 t i m e s  b r igh te r .  Compared with the  s t a r  Capella i n  Auriga, 
it  is found t o  be  55,760 mi l l ion  t i m e s  b r i g h t e r  - and ye t ,  i f  w e  were ab le  t o  
view our sun from t h e  same dis tance  from which w e  see  t h a t  twinkling s t a r ,  i t  
would no t  even be v i s i b l e  t o  the  naked eye, but  would appear a s  a s t a r  of t h e  
6O5th magnitude. A s  cape l l a ' s  spectroscopic s i m i l a r i t y  t o  the  sun has been , 

proven, its diameter can be worked ou t  t o  be 10 t i m e s  t h e  diameter of the  suri, 
and i ts  volume t o  be  1,000 t i m e s  the  volume of t h e  sun. What a speck of dus t  
our sun is  i n  t h e  cosmic system!. 

A good te lescope shows t h a t  t h e  photosphere not  only diminishes i n  bright-  
ness towards t h e  sun's  edge, but  t h a t  it  c o n s i s t s  of many small b r igh t  grgins,  
separated from one another by darker i n t e r s t i c e s .  The smallest of these  gra ins  
measure 200 km, t h e  l a r g e r  ones 6-700 km i n  diqmeter; they a r e  usual ly  roundish 
i n  shape and the  d i s t ance  between them is normally a l i t t l e  smaller than t h e i r  
diameter. 

This commonplace phenomenon of "granulation" on the  sun (so ca l l ed  because 
of the  resemblance these  b r igh t  po in t s  bear t o  ce rea l  gra ins)  is the  foundation 
f o r  t h e  occurrence of sunspots. I n  t h e  normal granulat ion the re  a r e  some places 
where a few gra ins  a r e  missing. I f  such a p lace  becomes l a r g e r ,  so  t h a t  about 
6-8 g ra ins  a r e  missing, i t  darkens noticeably,  becoming v i r t u a l l y  black, rela- 
t i v e l y  speaking. A "pore" has  formed. The pore may soon c lose  up again, but  
o f t en  severa l  pores u n i t e  t o  form a l a rge  dark spo t ,  the  sunspot, a s  it is 
known. 

When Fabr ic ius ,  i n  1610, s tudied the  edge of the  sun with the  newly invented 
telescope,  he discovered a spo t  which he was i n i t i a l l y  inc l ined t o  take f o r  a 
passing cloud. He was soon a b l e  t o  a s c e r t a i n  t h a t  the  spots  appeared on the  
eas te rn  edge, crossed t h e  sun obl iquely ,  and disappeared again on the western 
edge about 10 days l a t e r ,  I n  doing so ,  t h e i r  aspect  changed i n  the  same way,  



that one would expect an infundibuliform depression to change when viewed in 
perspective, although often rapid and extensive changes,could also be observed. 
Sometimes the spots appear singly and sometimes in groups, and large spots 
often appear to be composed of smaller ones that have coalesced. But in all 
normally developed spots one can distinguish two zones: the center+) itself 
and the penumbra, the shaded region surrounding it. 

The darkness of the centers of the sunspots is so striking only because of 
the way they contrast with the brilliant photosphere; in-actual fact, even the 
darkest spot is very bright indeed. When the spot has reached its maximum 
dimensions (sunspots of an area 5 to 20 times that of the surface of the earth 
have been seen), it begins to close up, usually as a consequence of bridges of 
light shooting forth, in most cases from the penumbra over the center, until 
the latter is completely covered. This shooting forth of tongues of light is 
often incredibly rapid; a spot with a diameter of 10,000 km can close up in an 
hour. 

Actually, the spots are not permanent formations. While spots that dis- 
appear on the western edge quite frequently reappear 13 days later on the 
eastern edge, cases of sunspots lasting more than three months are very rare 
indeed. 

A definitive answer to the question of the ultimate origin of sunspots is 
still pending at present. Nothing certain is known about the nature of sunspots 
either, e.g. why some have a spiral structure (giving them the appearance of a 
vortex), why sunspots only appear in certain zones, and what laws they obey in 
performing a proper motion on the surface of the sun. This is still a field 
wide open to research. 

Aside from-the photosphere, the sun's orb is also surrounded by an envelope, 
the chromosphere. This upper layer of the solar atmosphere, which is only 
visible to the naked eye as a reddish margin during total solar eclipse, is the 
agent of a spectacular solar phenomenon. Protuberances from the normal level - 
prominences, as they are known - have been seen repeatedly with the naked eye 
during total eclipses of the sun. Thanks to spectroscopy, these great phe- 
nomena can nowadays be observed at any time; even the matter of which these 
eruptions are composed is known: hydrogen, helium and calcium. Normally, the 
chromosphere is about 10,000 km thick, but the prominences, which take on all 
kinds of forms, often attain heights of 80,000 - 100,000 km. These pillars of 
fire shoot up at an inconceivable speed, often in but a few minutes, so that it 
must be assumed that pressures of millions of atmospheres are involved. 

On June 11, 1892, Trouvelot observed a particularly prominent case, which 
quite overshadowed all previously known eruptions. An immense prominence 
200,000 km high rose to a height of 427,000 km in the space of five minutes, 

 ransla slat or's note: The word "Stern" (star) in the original text would 
appear to be a misprint for the word "Kern" (nucleus, core). 



i . e .  714 km p e r  second, i!.fzex tight minutes ,  e v e r y t h i n g  had d i s a p p e a r e d  again 
and t h e  chromosphere was l e v e l ,  h s i m i l a r  f o u n t a i n  of f i r e  i s  d e p i c t e d  i n  the 
i l l u s t r a t i o n ,  t h e  earth a l s o  b s l n g  ske tched  i n  f o r  comparison,  

While sunspo ts  occur  only i n  c e r t a i n  zones ,  prominences appear  e v e r w h e r e ,  
However, t h e y  appear  t o  shcue.~ a p r e f e r e n c e  f o r  t h e  r e g i o n  of v i g o r o u s  solar 
a c t i v i t y ,  i . e ,  t h e  r e g i o n  o f  s p o r s  and f a c u l a e ,  

These f a c u l a e  a r e  fo rmzt ions  of t h e  pho tosphere ;  i n  c o n t r a s t  t o  the sunken 
s p o t s ,  t h e y  a r e  e l e v a t e d  s ~ r e a k s  of g r e a t e r  b r i g h t n e s s .  They o f t e n  sur round  
t h e  s p o t s  l i k e  v e i n s ,  b u t  a l s o  occur  e l sewhere  q u i t e  f r e q u e n t l y ,  Scarcely 
a n y t h i n g  c e r t a i n  can b e  s a d  about  their n a t u r e  and p a r t i c u l a r l y  abouc r h e i r  
r e l a t i o n s h i p  t o  t h e  s u n s p o t s .  

F i g u r e  3 0 ,  Fcrms of  prominences;  i l l u s t r a t i o n  i n  t h e  -- 
e s s a y  "The SunQ\written by Max V a L i e r  under 
t h e  pseudonym Charon, f o r  t h e  c l a s s  newspaper 
"Merz~or" in 1912, 

Key: a ) :  Cloud prominence, - 
b ) :  E r u p t i o c  prominence. 
c ) :  E s r t h ,  
d ) :  Normal s u r f a c e  of t h e  s u n ,  
e ) :  Var ious  forms of prominences,  i n  "The Suns'. 

However, t h e  chromosphere i s  n o t  the outermost  l a y e r  of t h e  sun ' s  atmo- 
s p h e r e .  During t o t a l  s o l a r  e c l i p s e s ,  t h e  s o l a r  corona i s  seen  s h i n i n g  i n  t h e  
s i l v e r  l i g h t  around t h e  r e d  r i m  of t h e  chromosphere, i t s  r a y s  o f t e n  extending 
to d i s t a n c e s  of many s o l a r  r a d i i .  



A l l  of these  phenomena have been found t o  take  place over a period of about 
12 yea r s ,  bu t  which can vary between 9 and 14 years .  Solar  a c t i v i t y  was a t  a 
d i s t i n c t  minimum i n  1912, but  a small spot  already formed i n  May, and now 
increas ing  numbers of prominences a r e  shooting out  with increas ing  violence,  
t he  number of f acu lae  i s  going up and sunspots a r e  becoming more frequent .  I f  
t h i s  s t r i k i n g  minimum i s  followed by an  equally s t r i k i n g  maximum, readers  who 
a r e  t h i s  way inc l ined  may expect t o  be  a b l e  t o  see  sunspots even with t h e  naked 
eye, p ro tec ted  only by a dimmer, i n  4-5 years  time. Such l a r g e  spo t s ,  though 
r a r e ,  a r e  n o t  impossible. Solar  observat ion,  though extremely i n t e r e s t i n g ,  is 
very t i r i n g .  Taking photographs i s  e a s i e r .  Of course,  good and l a r g e  p i c t u r e s  
of t h e  sun can only be obtained with long-focus telescopes.  However, a good 
focal-plane s h u t t e r  camera with which 1/1,500 t o  1/2,000 sec  exposures can be 
made can a l s o  be used." 

Bozen, 1913. 



Appendix 2 

R o t a t i n g  C e l e s t i a l  Char t  

As a p u p i l  a t  t h e  '%~ymasium", Max V a l i e r  d e v i s e d  t h i s  c e l e s t i a l  chart  
w i t h  a r e v o l v i n g  a p e r t u r e  and o f f e r e d  t h i s  p a t e n t a b l e  i d e a  t o  the 'Jer'Lag 0, 
~ a i e r / R a v e n s b u r g  on J u l y  30, 1912. 

F i g u r e  31. CeEestia.1 c h a r t  w i t h  r o t a t i n g  a p e r t u r e ,  



Appendix 3 

. (Hanns Hsrbigey (1860 t o  1931) 

From accounts  by M r s .  Martina Horbiger and E .  Kurzel-Runtscheiner,  D r .  rer. 
p tech.  (from "Osterreich.  Naturf o r sche r  , x r z t e  u ,  Techniker" , Verlag d e r  

. .Gese l l s cha f t  f c r  Natur und Technik): 
/ >  I 

" D i e  Hb'rbig" is- t h e  name of t h e  b i g  farmhouse over  t he  Un te r inn ta l  v a l l e y  
nea r  ~ b ' r g l ,  whence Alo i s  Hb'rbiger, who l a t e r  became a famous organ b u i l d e r ,  
$came. He 'bought himself  a farmstead incAtzge r sdo r f ,  j i l s t 9 0 u t s i d e  the  cAi ty  
boundary of Vienna. H i s  grandson, Hanns ~ S r b i g e r ,  was born t h e r e  i n  i860.- 

Education: Nonclass ica l  secondary school  a t  Klagenfurt;  engineer ing  school  
i n  Vienna. ActSVe as a n  engineer  i n  Budapest and i n  Bruan, then  i n  t h e  
"Maschinenfabrik L. Larlg" i n  Budapest, whence he was - sen t  t o  r e p a i r '  a compressor 
i n  t h e  Lothr ingtan  mining e n t e r p r i s e  a t  ~ e z i g r e s .  It was h e r e  t h a t ,  i n  1894, 

ZoHanns ~ g r b i g e r  had t h e  under ly ing  i d e a  of t h e  irivention t h a t  was t o  b r i n g  him 
rrfarne.and weal th:  It was he  who invented t h e  low-mass, n o n i f r i c t i o n  p l a t e  va lve  

f o r  blowers,  pumps and compressors. The f i r s t  p a t e n t  stems from the  yea r  1895. 
But it  w a s  only a t  t h e  t u r n  of t h e  century t h a t  Hb'rbiger was a b l e ,  wi th  f inan-  

. c i a 1  h e l p  from Siemens and Halske, t o  found h i s  o m  e n t e r p r i s e  i n  Budapest. 

The Hb'rbiger va lves  were then  deve loped ' fu r the r  t o  ever  g r e a t e r  p e r f e c t i o n .  
La te r  on, Hanns ~ G r b i g e r ' s  most va luab le  co-workers were h i s  sons Hanns and 
Alfred;  who had l i kewise  become engineers .  (His otHer two younger sons ,  Paul  
and A t t i l a ,  became well-known on t h e  s t a g e  and i n  movies). Since t h e  t u r n  of 
t h e  century ,  v i r t u a l l y  no automatic  i n t a k e  o r  o u t l e t  va lve  f o r  blowers,  pumps 
and compressors h a s  been b u i l t  anywhere i n  t h e  world t h a t  w a s  no t  in f luenced  by 
Qhe underlying p r i n c i p l e  of Hb'rbiger 's invent ion .  ~ b ' r b i g e r  l o s t  h i s '  f o r t u n e  
asia r e s u l t  of t h e  i n f l a b i o n  a f t e r  t h e  F i r s t  World War, and had to 'contend  wi th  
severe  m a t e r i a l  d i f f i c u l t i e s .  I n  1931 h i s  son Alfrdd s e t  up a va lve  f a c t o r y  i n  
Simmering; t h i s  h a s  s i n c e  produced innumerable va lves  of t h e  HSrbiger des ign  
f o r  markets a t  home and abroad, and s u p p l i e s  t he  most h ighly  i n d u s t r i a l i z e d  

; c a n t r i e s  a l l  o ~ e m  t h e  world. 
i t  

Hanns Hbrrbiger was n o t  on ly  a g e n i a l  engineer ,  ' cons t ruc tor  and inven to r ,  
however; he  a l s o  occupied himself a t  g r e a t  depth wi th  astronomic s t u d i e s  and 
specu la t ions .  The r e s u l t  of t h e s e  many yea r s  of e f f o r t  was h i s  g l a c i a l  
cosmogony, i n  which he app l i ed  a l l  t h e  experience he  had gained i n  t h e  va r ious  
f i e l d s  of t h e  hea t  technology of water  i n  a l l  i t s  s t a t e s  - i c e ,  l i q u i d ,  vapor - 
t o  t h e  cosmos as a whole. Hanns Hb'rbiger a l s o  c a l l e d  h i s  cosmogony cosmotech- 

*nology.  Its s i m p l i c i t y  and i t s  apparent  a b i l i t y  t o  expla in  anything and every- 
t h ing  i n  one f e l l  swoop had the  e f f e c t  of f a s c i n a t i n g  a g r e a t  many people i n  
t h e  f i r s t  decades of t h e  twen t i e th  century.  The teacher  and astronomer P h i l l i p p  
Fauth pinned down t h i s  theory  i n  a voluminous work e n t i t l e d  "Horbigers Glaz ia l -  
Kosmogonie" (Hb'rbiger's G l a c i a l  Cosmogony) i n  1913, whi le  o t h e r  e x p e r t s  a l r e a d y  
r e j e c t e d  it a t  t h e  t ime of i ts  concept ion,  and s t i l l  cont inue t o  do s o  vehement- 
l y  today. ~ b ' r b i g e r  himself was so  s u r e  of t h e  va lue  of h i s  g l a c i a l  cosmogony 
t h a t  h e  placed i t  h igh  above h i s  t e c h n i c a l  achievements. 



P h i l i ~ ~  Fauth ----- ------ 
(Essays and p e r s o ~ a l  communications by h i s  son, Hermann Fauth, a s s i s t a n t  master 
a t  a secondary school . )  

Ph i l i pp  Fauth w a s  born i n  1867, t h e  son of a p o t t e r  i n  Bad ~ i i rkhe im.  A f t e r  
going t o  elementary school  t h e r e ,  h e  went up t o  t h e  teacher- t r a i n i n g  c o l l e g e  i n  
Ka i se r s l au t e rn .  H e  showed a t a l e n t  f o r  drawing, i n h e r i t e d  from h i s  f a t h e r ,  
very  e a r l y  on, and a l s o  had a p r e d i l e c t i o n  f o r  a l l  n a t u r a l  sc iences .  

H e  worked i n  t h e  s e r v i c e  of primary educa t ion  f o r  40 y e a r s ,  30 of which h e  
spent  a t  Landstuhl.  

H i s  r e p u t a t i o n  was based above a l l  on t h e  success  he  achieved i n  h i s  hobby, 
selenology and p l ane ta ry  research .  H e  b u i l t  h i s  f i r s t  observa tory  n e a r  
Ka i se r s l au t e rn  i n  1889, t he  second on t h e  Kirchberg near  Landstuhl i n  1895 ( t h e  
f i r s t  h igh -a l t i t ude  observatory i n  Germany). Fauth used t h e  medial t e l e scope  - 
f o r  a long t i m e  t h e  only  one 0.f i t s  kind - from 1911 t o  1940. (The i n v e n t o r ~ o f  
t h e  medial t e l e scope  w a s  P ro fe s so r  Schupmann of t h e  poly technica l  i n s t i t u t e  jtn 
Aachen . ) -U 

It has  o f t e n  been w r i t t e n  of Fauth t h a t  "h i s  l ove  belonged t o  t h e  stars". 
This  only  p a r t l y  t r u e .  H i s  l ove  belonged t o  t h e  l i f e  of h i s  homeland, of h i s  
people and n o t  least of a l l ,  of h i s  schoolchi ldren .  "I was always g l ad  t o  b e  
a teacher"  he admits without  exaggerat ion i n  h i s  mimoires. When, i n  1896, h e  
was o f f e r e d  t h e  pos t  of observer  a t  t h e  observatory i n  Mexico, one of t h e  
reasons f o r  h i s  r e f u s a l  was t h i s  p l easu re  he took i n  teaching .  

But i f  one were t o  a sk  what F a u t h f s  f a v o r i t e  p u r s u i t  r e a l l y  w a s ,  t h e  
answer would b e ,  wi thout  any r e se rva t ion :  music. He played t h e  v i o l i n  every 
day, eve r  s i n c e  h i s  f i r s t  primary school  c l a s s ,  and by d i n t  of g r e a t  p r a c t i c e  
had developed a cons iderable  s k i l l .  

H i s  v i o l i n  has  f a l l e n  s i l e n t ,  b u t  t he  r e s u l t s  of h i s  astronomic work - 
c h a r t s ,  e s says ,  books - remain. Of these  many works, only t h r e e  w i l l  be  picked 
ou t  he re :  I n  1913, ~ a r b i ~ e r  and Fauth j o i n t l y  wrote  t h e  g r e a t  b a s i c  work of 
g l a c i a l  cosmogony, e n t i t l e d  "Glazial-Kosmogonie" (Glac ia l  Cosmogon ) ,  (R. 
~ o i g t l g n d e r s  Verlag,  Le ipz ig ) ;  i n  1932, Fauth ' s  At las  of t he  Moon+y was 
publ ished,  w i th  t h e  very  d e t a i l e d  l o c a l  c h a r t s  drawn from h i s  own obse rva t ions ,  
and t h e  genera l  maps of t he  moon; i n  1936 he publ ished a b i g  book "Unser Mond" 
(Our Moon). 

How f r u i t f u l  F a u t h f s  s e l eno log ic  and p l ane ta ry  r e sea rch  of over f i f t y  yea r s '  
s tanding  was - a l l  t h a t  d i f f i c u l t  observatory work i n  t h e  course of which 
thousands of s u b s t a n t i a l  diagrams were made - is  shown by t h e  l a s t i n g  t r i b u t e  

+)Fauth, "Mondatlas", new e d i t i o n  completed by t h e  a d d i t i o n  of f u r t h e r  map 
m a t e r i a l  s t i l l  produced by Ph. Fauth,  Bremen 1964 (Olbers-Gesel lschaft) ,  
22 l a r g e  d e t a i l  maps and 6 gene ra l  maps, p l u s  38 pages of t e x t .  



paid to the German primary school teacher: In 1932, the International Astro- 
nomic Union in London named a r*g of lunar mountains near the crater 
Copernicus "Fauth" in honor of his services in the elucidation of many problems 
pertaining to the moon. 



Appendix 4 

From "Der S t e rne  Bahn und Wesen" 
(Orbi t  and Nature of t h e  S t a r s )  
(Cf. our  pages 55 f f .  and 94) 

According t o  ~ G r b i g e r ' s  g l a c i a l  cosmogony, t h e  bodies  of i c e  accompanying 
our  s o l a r  system eve r  s i n c e  i t  came i n t o  being a r e  c h i e f l y  t o  be sought a t  t h e  
outermost l i m i t s  of our  s o l a r  realm. Horbiger c a l l s  t he  horn-shaped zones, i n  
which such lumps of i c e  t h a t  have been s e t  i n t o  motion and a r e  h u r t l i n g  towards 
our  sun are t o  be  found, t h e  "ice-haze horn" (see F ig .  32) . The smal le r  lumps 
of i c e  evapora te  on approaching t h e  sun. But ~ o r b i g e r ' s  c a l c u l a t i o n s  show t h a t  
i n  t h e  c a s e  of l a r g e  i c e  bodies  rush ing  towards the  sun, steam forming on t h e  
i l l umina ted  s i d e  is  pushed back by t h e  r e p u l s i v e  f o r c e  of t h e  sun ' s  r ays ,  
f r e e z i n g  up aga in  on t h e  uni l luminated  s i d e  of t h e  i c e  body. Hence, an  i c e  
body nucleus  can indeed reach  t h e  f i e r y  orb of t h e  sun, g iv ing  r i s e  t o  f acu lae ,  
prominences o r  even sunspots ,  depending on i t s  s i z e  ( c f ,  our  pages 56-58). 

Based on many obse rva t ions ,  ~ o r b i ~ e r  a sce r t a ined  t h a t  s o l a r  a c t i v i t y  
e x e r t s  t h e  g r e a t e s t  i n f luence  on t h e  genera l  meteorological  s i t u a t i o n  on our  
e a r t h ,  and hence a l s o  on  p l a n t  growth. 

The way t h e  g r a v i t a t i o n a l  f o r c e s  of t he  g r e a t  p l a n e t s  J u p i t e r  and Sa turn  
a c c e l e r a t e  o r  d e f l e c t  t h e  i c e  b locks  h u r t l i n g  towards the  sun, depending on 
t h e  l o c a t i o n  of t h e s e  p l a n e t s  i n  t h e  s o l a r  system a t  t he  t ime,  is  descr ibed  
by V a l i e r  i n  "Der  S t e rne  Bahn und Wesen" (Orbi t  and Nature of t he  S t a r s )  
(p.  4231424). A b r i e f  excerp t  from t h e  same is  given he re ,  wi th  i l l u s t r a t i o n s .  

F igure  32. 
I c e  zones i n  our  s o l a r  system 
(from ~ o r b i g e r ' s  g l a c i a l  
cosmogony). 
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Section through the  ice-haze horn, i n  the  plane of the  o r b i t s  
of t h e  g rea t  p lanets .  Basic diagram f o r  explaining t h e  r e l a t i o n  
between sunspots, the  general meteorological s i t u a t i o n  and crop 
y i e l d s  on e a r t h ,  and the  posi t ions  of the  great  p lanets .  

SCHUTZE = S a g i t t a r i u s  
SKORPION = Scorpion 
WAAGE = ~ i b r a  
JUNGFRAU = Virgo 
LOWE = Leo 
KREBS = Cancer 

ZWILLINGE = Gemini 
STIER = Taurus , 

WIQDER = Aries., 
FISCHE . = Pisces . . 
WASSERMANN' = ~ ~ u a r i u s ,  . 
STEINBOCK = Capricnrn 

Key: a Sun's o r b i t  approx. 60° s teep.  
b)  10 r e l a t i v e  gravi ty  c i r c l e s ,  respect ively .  
c) Anterior narrower sect ion.  

,_1 

d) Pos te r io r  broader sect ion.  "Swan" currents .  . . 
e )  Descent i n t o  the  g a l a c t i c  ice-haze conical  mantle. - 
f )  &cent. Frequent smaller i c e  bodies. - 
g) Ascending t r averse .  . - 
h) Anti-apical current .  
i )  Middle a p i c a l  current .  
j) Fewer l a rge r  ice bodies. 
k) Descending t r averse .  
1)  Cone a x i s  approx. 280 s teep.  
m) Underrunning t h e  ice-haze conical  mantle. 
n) Counter-ascent. 
o) Counter-descent. 

"On r e f l e c t i o n ,  t h i s  r e l a t i v e l y  simple p i c t u r e  answers a l l  the  enigmas of 
t h e  sunspot curve and i t s  i n t e r r e l a t i o n s  with the  general  meteorological 
s i t u a t i o n  on ear th .  

So i f  "astrology", t h a t  much scorned a r t  of d iv inat ion of t h e  influences 
of the  stars, possesses ancient  r u l e s  according t o  which t h e r e  w i l l  be very 
"wet" years  with imminent f loods when J u p i t e r  and Saturn a r e  i n  the  "watery 
s igns  of t h e  zodiac" Aquarius and Pisces ,  then t h i s  i n t e r p r e t a t i o n  is now f u l l y  
j u s t i f i e d  by g l a c i a l  cosmogony, though of course it f s  a t  t h e  same t i m e  
divested of a l l  i ts mystical  magic. 

A "great conjunction of J u p i t e r  and Saturn i n  Aquarius and Pisces" simply 
means t h a t  the  two g ian t  p lanets  a r e  v i r t u a l l y  i n  the  a x i s  of t h e  ice-haze horn. 
They then combine a l l  of t h e i r  tremendous power i n  order t o  acce le ra te  the  
l a r g e s t  i c e  bodies h u r t l i n g  towards the  sun and t o  hur l  them on t h e i r  way a f t e r  
gathering them together from d i s t a n t  regions. No wonder, then, t h a t  i n  such 
years a r e a l  deluge can occur, f o r  a l l  s l u i c e s  of the  sky a r e  opened by the  
lock keepers J u p i t e r  and Saturn. On the  o ther  hand, a quadrature of J u p i t e r  
and Saturn i n  the  s igns  Taurus and Leo or  Leo and Scorpion s i g n i f i e s  exact ly  
t h e  opposite ,  f o r  then the  two g ian t  p lane t s  summon a l l  t h e i r  power t o  r e t a r d  
the  i n f l u x  of i c e  bodies towards the sun, d ispers ing the paths of the  i c e  
bodies so  t h a t  most of them m i s s  the  sun, only coming t o  g l ide  down towards it 
by making some detours.  J u p i t e r  and Saturn thus r e a l l y  do have pos i t ions  i n  



the zodiac which must cause "wet" years for the earth and also positions bring- 
ing about "fiery" years in which the relentlessly scorching sun burns everything. 

It was probably these very experiences that led to the formulation of 
astrological weather rules and to the designation of the signs of the zodiac 
in the first place. Certain signs of the zodiac were given "wet" names because 
it had been noted that the years became very wet whenever Jupiter and Saturn 
were in these regions of the zodiac. Similarly, other zodiacal regions were 
given "fiery" names because it had been found in the course of ~housands of 
years of continuous obseryation and comparison of the generaL meteorological 
situation on earth with the positions of the planets that whenever Jupiter and 
Saturn were in those regibns, the harvest dried up and the ra$@ so earnestly 
desired- did not fall. Whether one is willing to admit it or noi, astrology 
simply happens to be an empirical science, perhaps the oldest at.that, for the 
formulation of its rules necessitated thousands of years of,continued 
I1 systematic" observation and scientific evaluation of the wealth of experience 
thus obtained. Who knows if the ancient Egyptian astrologers were not perhaps 
really in a position to predict the "years of greiif: plenty'qnd the years of 
famine" on 'the basis of such calculations (i.e. to make annual forecasts of the 
country's harvests)? Since crop failure in theirAcountry depended exclusively 
on the degree to which the Ni1.e swelled, the case was particularly clear-cut 
for Egypt if only they somehow knew the laws of cosmic effects. We are now 
able to grasp this without any difficulty, for glacial cosmogony itself pro- 
vides us the means with which we can easily work out, again today, Egypt's 
crop failures years in advance. ..I1 
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Figure 33a. Jupiter ' s influence on the f requencyc ofi ' , 

,,> <cp x - 7  ,,, sunspots from 1900 to 1924. 



(Fig. 33 continued ...) 
( J u p i t e r ' s  o r b i t a l  per iod  i s  11.86 e a r t h  years ;  
Sa turn ' s  o r b i t a l  per iod  is 29.45 e a r t h  years)  . 
From 1913 t o  1923, Saturn covered a s t r e t c h  of o r b i t  
which was ve ry  d i s t a n t  from the  i c e  zones, so t h a t  
t h i s  t ime i n t e r v a l  on t h e  sunspot curve can be seen 
t o  l i e  s o l e l y  under t h e  in f luence  of J u p i t e r .  

(For t h e  cons ide ra t ion  of f a l l i n g  time and many 
o the r  d e t a i l s  s e e  "Der  S te rne  Bahn und Wesen" 
(Orbi t  and Nature of t he  S t a r s )  pp. 418-432). 

Key: a )  Nimic po la r  network of sunspot frequency r e l a t i v e  t o  
J u p i t e r ' s  o r b i t  from 1900-1924. 

b) B i l l i o n s  of km 
c )  Neptune 

Figure 33b. 
F ig .  97 from "Der S t e rne  
~ a h n  und Wesen". 

I n  t h i s  long t ime i n t e r v a l  
(1843-1902) one can see 
p a r t i c u l a r l y  c l e a r l y  t h a t  t h e  
sunspot frequency curve shows 
t h e  same per iod  as ~ u p i t e r ' s  
o r b i t .  

5 J u p i t e r  yea r s  = 5 peak va lues  
of t h e  sunspot 
frequency 
curve. 

Key: a )  ( I n  each case  t h e r e  is  a one-year overlap)  
b) 1 o r b i t  of J u p i t e r  = 13 e a r t h  years .  



Appendix 5 

Hermann Ganswindt ' s "Weltenf ahrzeug" 
( in te rp lane ta ry  vehic le)  

a )  Copy of Ganswindt's letter t o  Valier:  ................................ 

"~chb'neberg b e i  Ber l in ,  March 25, 1925 
Tempelhoferstr. 7 

M r .  Max Val ier ,  phys ic i s t ,  
Munich 

Dear S i r ,  

I have learned from r e t i r e d  l ieutenant-colonel  von L a f f e r t  (author of the  
novel "Fanale am Himmel"  published i n  the  Ber l iner  Lokalanzeiger) - whom I 
c a l l e d  t o  account because he copied i n  h i s  novel a l l  the  e s s e n t i a l  d e t a i l s  of 
my invention,  made publ ic  severa l  decades ago and known a l l  over the  world, of 
a rocket  vehic le  f o r  t r a v e l l i n g  t o  o the r  p lane t s ,  without any reference  t o  me, 
t h e  a c t u a l  inventor - t h a t  Prof.  Oberth has used t h i s  idea  i n  h i s  r ecen t ly  
published book " D i e  Rakete zu den ~lanetenr&.men", although he may have done 
so i n d i r e c t l y ,  and t h a t  von L a f f e r t  made use of h i s  book i n  wr i t ing  h i s  novel. 

However, he wrote t o  m e  saying t h a t ,  having been convinced by the  documents 
I s e n t  him t h a t  these  were my inventions,  which have simply leaked ou t  a l l  over 
t h e  p lace  (my son-in-law, f o r  ins tance ,  previously a professor of physics and 
now head of a department i n  t h i s  town's biggest  f i rm of world-wide reputa t ion,  
t o l d  me  t h a t  a t  t h e  s c i e n t i s t s '  conference i n  Innsbruck l a s t  summer, where he 
gave a l e c t u r e ,  he a l s o  heard someone the re  speaking about t h e  rocket veh ic le ,  
who re fe r red  t o  my invention,  a l b e i t  inept ly)  - he would have made good t h e  
omission of my name had not  h i s  novel already been pr in ted  out .  But he  w i l l  
i n  any case do so  i n  fu tu re  ed i t ions .  

While looking f o r  Prof.  Oberth's book i n  the  book s t o r e s  I a l so  found your 
book, from which I see t h a t  you fol low Oberth and a l s o  mention Professor 
Goddard, but t h a t  you too make no mention whatsoever of me.  I daresay t h a t  
you too,  i n  accordance with the  conventions i n  s c i e n t i f i c  c i r c l e s ,  w i l l  mention 
m e  a s  t h e  f i r s t  and only inventor of the  rocket  vehic le  i n  the  copies of your 
book which a r e  s t i l l  a t t a i n a b l e ,  bu t  i n  any case i n  the  next ed i t ion ,  i f  
necessary by appending an add i t iona l  page. The American professor Goddard i s  
of course a l s o  only another p l a g i a r i z e r  of my invention;  whether or  not  he 
makes any mention of my name s t i l l  remains f o r  m e  t o  a sce r ta in .  In  any case,  
i n  the  enclosed newspaper " D e r  Ber l iner  Westen", i n  which I read an announce- 
ment about him, I showed him t o  be a char la tan  ad absurdum. 

When i n  1891 I began t o  give a s e r i e s  of severa l  hundred publ ic  l e c t u r e s  
( I  had already given a number of sporadic l e c t u r e s  on the  subject  ever s ince  
1883) on the  th ree  problems: t h e  d i r i g i b l e  bal loon,  the  a i rp lane  and the  
rocket  vehic le ,  which l a t t e r  I c a l l e d  the  "Weltenfahrzeug" o r  in te rp lane ta ry  
veh ic le  ( t h i s  w i l l  never be a b l e  t o  become a sh ip ,  but  a t  most a long t r a i n  
coupled up outs ide  of t h e  atmosphere), a l l  th ree  problems were then s t i l l  held 



t o  be unsolvable .  A few i n d i v i d u a l s  were w i l l i n g  t o  l i s t e n  t o  reason  s o  f a r  as 
t h e  d i r i g i b l e  ba l loon  and t h e  a i r p l a n e  were concerned, b u t  an a i r c r a f t  a b l e  t o  
t r a v e l  t o  o t h e r  s t a r s  was inconce ivable  t o  a l l .  Nobody had ever  y e t  s e r i o u s l y  
considered such a f l i g h t  t o  be p o s s i b l e  - n o t  even J u l e s  Verne, who, by t h e  way, 
came forward wi th  h i s  pure ly  f a n t a s t i c  view of a human cannon later than  I d i d  
wi th  my s e r i o u s  p r o j e c t  of a rocke t  v e h i c l e ,  which I made known t o  my c i r c l e s  
of acquaintances i n  t h e  s e v e n t i e s .  

V i r t u a l l y  a l l  t h e  newspapers i n  t h e  world r epo r t ed  on my l e c t u r e  on t h e s e  
t h r e e  problems given on May 27, 1893, i n  t he  B e r l i n  Philharmonic H a l l  b e f o r e  a n  
audience of about 1,000 f o r  an  en t r ance  f e e  of 1-5 marks, b u t  most d i d  s o  
s k e p t i c a l l y .  The "Ber l iner  Lokalanzeiger" of Sunday, May 28, 1893, gave 
w a s  by f a r  t h e  most o b j e c t i v e  account ,  e n t i t l e d  'FLIEGENDE MENSCHEN - Ein  B l i ck  
i n  d i e  Zukunft' (F ly ing  men - a g lance  i n t o  t h e  f u t u r e ) ,  i n  which one can read  
what fo l lows:  ... 'The anc i en t  myth te l ls  of t h e  v a l i a n t  i nven to r  I ca rus .  ... 
I ca rus  d i d  no t  d i e  . . . and yes te rday  (Saturday) we s a w  him i n  t h e  f l e s h  and as 
l a r g e  as l i f e ,  t h a t  v a l i a n t  and ambit ious s p i r i t ,  who s o a r s  up beyond t h e  
realms of t ime and space ,  seeking t o  s torm the  s k i e s .  A s  common sense  would 
'have i t ,  t h i s  is  e x c e n t r i c ,  t o  pu t  i t  mildly:  But anyone who knows t h e  h i s t o r y  
of mankind and who is  b l e s sed  - o r  r a t h e r ,  punished - with  a more f e r t i l e  
imaginat ion,  w i l l  b e  very  h e s i t a n t  about  adopting such an  expression.  For a f t e r  
a l l ,  every th ing  is p o s s i b l e ;  mankind has  experienced q u i t e  a few s u r p r i s e s  and 
has  seen many th ings  thought t o  be inconce ivable  and impossible  come t r u e  i n  
t h e  f i n e s t  of manners. H e  ( t h e  new Ica rus )  is  known by t h e  c i v i l  name of 
Hermann Ganswindt. A s  t h e  inven to r  of a d i r i g i b l e  ba l ioon  and a f l y i n g  machine 
he i n v i t e d  t h e  p u b l i c  t o  t h e  Philharmonic H a l l  yes te rday  i n  t he  most up-to-date 
manner, by us ing  l a r g e  p o s t e r s .  ... Those who turned up were h igh ly  s t imu la t ed  
by much t h a t  they saw and heard.  M r .  Ganswindt i s  t h e  very  embodiment of what 
one would expect  an  inven to r  t o  look l i k e .  A s l i m ,  sinewy f i g u r e  of a man wi th  
an  i n t e r e s t i n g  head. H i s  physiognomy, wi th  i ts  s p a r s e ,  deep-blonde beard and 
f l a s h i n g ,  q u i t e  deep-set eyes ,  h a s  a r a t h e r  s u l l e n  b u t  very  e n e r g e t i c  express ion .  
The forehead is s t r i k i n g l y  h igh  and prominent, a r e a l  t h i n k e r ' s  brow, behind'  
which a very  l i v e l y  imaginat ion is  a t  work. This  imaginat ion has  l e d  him f a r  
beyond t h e  conf ines  of t h i s  world. It is  coupled i n  unusual audac i ty  wi th  d ry ,  
matter-of-fact  l e a r n i n g ;  t h e  f r u i t s  of t h i s  union make t h e  dreams of a J y l e s  
Verne look  l i k e  mere c h i l d ' s  p l ay .  A s  we have a l r eady  poin ted  o u t ,  M r .  Gans- 
windt has  invented f l y i n g  machines, b u t  he is  i n  t h e  process  of p e r f e c t i n g  and 
cons t ruc t ing  t h e s e  f l y i n g  machines i n  such a way t h a t  he hopes t o  be a b l e  t o  
venture  upon a stupendous f l i g h t  through o u t e r  space;  indeed,  he  is  q u i t e  conf i -  
dent  about t h i s  and is  th inking  of v i s i t i n g  Mars and resp lendent  Venus some 
day, which a r e  m i l l i o n s  of mi les  away. According t o  h i s  c a l c u l a t i o n s ,  a journey 
t o  Mars w i l l  t ake  only a few days. The v e h i c l e  is  q u i t e  comfortable ,  a s t e e l  
cy l inde r  surrounded by s t e e l  p ipes  conta in ing  compressed a ir .  I n  t h e  warm 
compartment of t h e  c y l i n d e r  one is  p ro t ec t ed  from t h e  cold of o u t e r  space,  
t r a v e l l i n g  through space a t  t h e  speed of t h e  heavenly bodies ,  t h e  necessary  
momentum being  imparted t o  t h e  v e h i c l e  by means of c e n t r i f u g a l  f o r c e  on l eav ing  
t h e  e a r t h ' s  atmosphere. A s  t h e  e t h e r  does no t  pose an  o b s t a c l e ,  t h e  a s t r o n a u t  
may even rush  towards h i s  d e s t i n a t i o n  a t  a speed f a s t e r  than  t h a t  of t h e  
heavenly bodies .  For t h e  modern I c a r u s  t h i s  is  no dream, b u t  b l u n t  f a c t  and 
f i rm  r e s o l u t i o n .  ... It would b e  very  r a sh  t o  form an  opinion on M r .  Grans- 
windt 's  i nven t ion  on t h e  b a s i s  of t h e  models demonstrated. The models d i d  what 
they were supposed t o  do ( i  . e . they  f lew up i n t o  t h e  a i r  ! ) . ' 



Thi s  l e c t u r e  w a s  p r i n t e d  i n  my book "Das ji ingste Gericht",  a p r e s e n t a t i o n  
copy of which was r e q u i s i t i o n e d  from me by t h e  r o y a l  l i b r a r y .  It w a s  a l s o  
r e p r i n t e d  i n  f u l l  by the  "Volkserzieher",  t h e  "Kri t ik"  and a series of j ou rna l s .  
The book is s t i l l  a v a i l a b l e  i n  t h e  n a t i o n a l  l i b r a r y  and is  much read.  I w a s  
un fo r tuna te ly  unable t o  pub l i sh  f u r t h e r  e d i t i o n s  of t h i s  book, a s  I had t o  
promise my f r i e n d  and wealthy pa t ron ,  Baron von Gorsdorff ,  chamberlain and 
owner of e n t a i l e d  proper ty ,  e t c .  ( f o r  information on him see :  "Briefe  
Nietzsches",  Vol. I )  no t  t o  do s o ,  s i n c e  I had, through my rocke t  v e h i c l e ,  
i ncu r red  t h e  d i s p l e a s u r e  of t h e  Emperor and of t h e  nobles ,  and so  too ,  be ing  
my pa t ron ,  had t h e  baron. Indeed, t h e  baron l a t e r  even threw himself ou t  of 
t h e  window f o r  t h i s  very  reason,  and the  baroness  sho t  h e r s e l f !  -- Because of 
my rocke t  v e h i c l e  invent ion ,  t h e  Minis t ry  of War ceased t o  show any i n t e r e s t  i n  
my o t h e r  invent ions  t o o ,  and proceeded t o  r u i n  me by a l l  t h e  means and trumped- 
up d e n i a l s  i t  could muster.  Even on October 17, 1901, when my h e l i c o p t e r s  had 
long been f l y i n g  i n  t h e  a i r  wi th  people on board,  t h e  min i s t ry  wrote  t o  m e  
under No. 454/10.01 A1.u.A: The Minis t ry  of War cannot poss ib ly  s e r i o u s l y  
cons ider  your i d e a  of f l y i n g  t o  t h e  p l ane t  Mars and back i n  a v e h i c l e  i n  48 
hours.  ... The Minis t ry  of War t h e r e f o r e  sugges ts ,  i n  your own i n t e r e s t ,  t h a t  
you d e s i s t  from address ing  any f u r t h e r  p e t i t i o n s  conta in ing  such unworkable - 
plans  t o  t h i s  o r  o t h e r  m i l i t a r y  a u t h o r i t i e s  i n  t h e  f u t u r e .  Nota bene: I baa -- 
merely mentioned i n  pass ing  t h a t  I could n o t  make t h e  purchase p r i c e  f o r  my 
a i r c r a f t  - which was a l r eady  a i r b o r n e  and ca r ry ing  people on board - any lower 
than  20 m i l l i o n  marks, because I ' a l so  wanted t o  b u i l d  t h e  rocke t  v e h i c l e  w i th  
t h i s  money. So, i n  o rde r  t o  prevent  my a i r c r a f t  from poss ib ly  being bought by 
another  country (France) ,  I w a s  simply c a s t  i n t o  p r i son  "pending t r i a l " ,  by a 
p o l i c e  i n spec to r  who, i t  has  been proven, had been b r ibed ,  and I was abused 
beyond a l l  bounds by t h e  cor rupted  p re s s .  The "Berl iner  Tagesbla t t "  r e g u l a r l y  
had t o  p r i n t  defamatory a r t i c l e s  quot ing t h e  Minis t ry  of War, i n  which i t  w a s  
s a i d ,  among o t h e r  t h ings ,  t h a t  one could ga ther  "how t h e  ' inventor '  Ganswindt 
f r i t t e r e d  away money" from t h e  way h e ,  un l ike  everyone else, f i r e d  h i s  cannon 
downwards r a t h e r  than  forwards i n  o rde r  t o  shoot  himself up t o  Mars. The "Ulk" 
brought ou t  a long s a t i r i c a l  poem on my rocke t  v e h i c l e ,  recounting how I wanted 
t o  s p i t  down upon my enemies from t h e  moon, e t c .  This a l l  happened i n  1902, 
even though t h e  phys ics  p ro fe s so r  Roman Baron Goszkowski had a l r eady  w r i t t e n  
i n  t h e  Viennese "Die Zei t "  of J u l y  28, 1900, a five-column a r t i c l e  on my 
i n t e r p l a n e t a r y  v e h i c l e ,  e n t i t l e d  "Ein moderner Ikarus",  i n  which he s a i d ,  among 
o t h e r  t h ings :  'These arguments ( i n  my book) a r e  of a n a t u r e  t h a t  a t t r a c t s  our  
a t t e n t i o n .  Following them, no c o n t r a d i c t i o n  can apparent ly  be found, and y e t  i t  
i s  d i f f i c u l t  f o r  u s  t o  t h ink  of i t  being p o s s i b l e  f o r  h i s  i d e a s  t o  b e  r e a l i z e d .  
We i n s t i n c t i v e l y  f e e l  t h a t  Ganswindt is  s t r i v i n g  toward something q u i t e  s i n g u l a r  
and a l t o g e t h e r  unusual ,  and t h a t  he is  t r y i n g  t o  persuade us t h a t  he i's th ink ing  
unth inkable  t h ings .  But our  judgement l a c k s  c e r t a i n t y .  The f law which must b e  
p re sen t  i n  t h e  reasoning of Ganswindt's arguments i f  our  hunch is  t r u e ,  i s  
simply n o t  ev ident . '  Prof .  Goszkowski then  a t tempts  t o  l i m i t  t he  a c t i o n  of 
r a d i u s  of my rocket  v e h i c l e  by computation, b u t  h e  proceeds from f a l s e  assump- 
t i o n s  s i n c e  a t  t h a t  t ime (1900) he  d i d  no t  y e t  take  i n t o  account my a u x i l i a r y  
agent ,  t h e  a i r p l a n e ,  which is  t o  l i f t  t h e  rocke t  v e h i c l e  r i g h t  up t o  t h e  edge 
of t h e  atmosphere; I had a l r eady  invented t h i s  a i r c r a f t  a t  t h a t  t i m e ,  even 
though it only became a i rbo rne  i n  p r a c t i c e  a year  l a t e r  (1901). I n  t h e  same 
jou rna l  on August 25, 1900, engineer  Ludwig Loos then wrote an equa l ly  erroneous 
r ep ly  t o  Goszkowski's a r t i c l e ,  e n t i t l e d  ' I ka rus  auf der  Rakete' .  



What a sensa t ion  my inven t ion  c rea t ed  throughout t h e  s c i e n t i f i c  world can 
a l s o  be  deduced from t h e  f a c t  t h a t  i n  August 1900, t h e  "Verein zur  Fb'rderung 
des phys ika l i schen  Unter r ich ts"  ( s o c i e t y  f o r  t h e  promotion of t h e  teaching of 
phys i c s ) ,  t o  which a l l  prominent people i n  t h i s  f i e l d  belonged, v i s i t e d  me i n  
cs rpore  i n  my es tab l i shment ,  where I explained my invent ions  wi th  prac t ica l -  
experiments,  as f a r  as poss ib l e .  This  awakened so much i n t e r e s t  i n  many 
p h y s i c i s t s  t h a t  they  remained t o  d i scuss  matters from 3 p.m. t o  midnight,  
f i n i s h i n g  o f f  t he  evening i n  t h e  r e s t a u r a n t  i n  my e x h i b i t i o n ;  among those 
p re sen t  were Counsellor Sp ie s s ,  t h e  l a t e r  d i r e c t o r  of t he  Urania,  and Reinhold 
Begas, who v i s i t e d  m e  f r equen t ly .  I r e g u l a r l y  gave such l e c t u r e s  f o r  many years .  

On January 25, 1920, I had fou r  w i tnes ses  - t h e  au thor  Dost, t h e  manu- 
f a c t u r e r  and former member of t h e  Reichstag Jakobsen, t he  r e c i t e r  Labios and 
t h e  government a r c h i t e c t  G. Hippel - c e r t i f y  t h a t  i t  was I who f i r s t  had the  
idea  t h a t  i n  t he  course of c e n t u r i e s  of rocke t  t r a f f i c  between t h e  va r ious  
s topping p l aces  around t h e  e a r t h ,  t h e  s u p p l i e s  and waste  products  l e f t  behind 
a t  t hese  s topping  p l aces  would form r i n g s  around our e a r t h  which - viewed from 
the  neighboring p l a n e t s  - would look l i k e  t h e  r i n g s  around Sa turn ,  which must 
have formed i n  t h e  same way s i n c e ,  f o r  t h e  astronomical  reasons adduced by me, 
they could n o t  be of geo log ica l  o r  s a tu rno log ica l  o r i g i n ,  b u t  must be of 
i n t e l l e c t u a l  o r i g i n ,  

F i n a l l y ,  on A p r i l  21 and May 5, 1920 I gave pub l i c  l e c t u r e s  on t h i s  inven- 
t i o n ,  which were a l s o  mentioned i n  t h e  p re s s  ( s ee  t h e  appended p r i n t e d  account ) ,  
and on March 5 ,  1924, i n  t h e  enclosed newspaper "Der Be r l ine r  Westen", I 
published t h e  c r i t i c i s m  of Prof .  Goddard's s h o t  t o  t h e  man. I had been i n t e r -  
viewed a few weeks earlier a t  t h e  beginning of February by American j o u r n a l i s t s ,  
one of whom gave m e  a copy of t h e  account he s e n t  t o  American newspapers, 
e n t i t l e d  "Di r ig ib l e  of Tomorrow", i n  which my rocket  v e h i c l e  i s  a l s o  mentioned: 
'Given t o  f a n t a s t i c  schemes, t he  claims and p r o j e c t s  of Hermann Ganswindt have 
o f t e n  gone almost beyond t h e  range of imagination. H i s  p e t  fancy i s  t o  b u i l d  
some complicated f l y i n g  machine t o  c a r r y  passengers on a round t r i p  t o  t h e  moon 
and o t h e r  p l ane t s .  -- It can be done, he says .  To t h e  l a y  mind h i s  system 
f o r  t ou r ing  t h e  s t a r r y  v a u l t  seems merely a b rea th t ak ing  f i c t i o n  t o  be smiled 
over .  But i t  is dangerous t o  laugh a t  inventors .  You never can t e l l .  Solomon 
would probably have laughed a t  a Marconi born out  of h i s  time. -- The f i r s t  
r e q u i s i t e  f o r  a vaca t ion  s igh t see ing  among the  s t a r s ,  according t o  Ganswindt, 
is  an a i r s h i p  b u i l t  t o  whizz out  t o  t h e  dim borders  of t he  atmosphere surround- 
ing  t h e  e a r t h .  This  ou tpos t  reached,  t h e  p rope l l e r  is d r a m  i n  and a s e r i e s  of 
explosions sends t h e  machine forward l i k e  a rocke t . '  

There fol lows a d e s c r i p t i o n  of my v e h i c l e  and of the events  occurr ing  
during the  t r i p  and on t h e  s topping p l aces .  Of Sa tu rn ' s  r i n g s  he then w r i t e s  
humorously: 'One qua in t  hypothes is  t h e  inventor  ho lds  is t h a t  t he  r i n g  around 
Saturn is merely a l i n e  of a i r  sh ip  s t a t i o n s  e s t a b l i s h e d  by e n t e r p r i s i n g  
S a t u r n i t e s  through t h e  ages .  They, he in t ends ,  revolve  around t h e  p l ane t  a long 
wi th  the  sa rd ine  cans ,  peanut h u l l s  and orange pee l s  which the  t r a v e l l e r s  have 
thrown from t h e i r  machines!' -- 

I simply cannot a l low my p r i o r i t y  i n  t h i s  invent ion ,  f o r  t he  sake of which 
I have b a t t l e d  aga ins t  s t u p i d i t y  f o r  40 yea r s ,  s u f f e r i n g  g r e a t l y ,  l o s i n g  



mil l ions  of gold marks and sus ta in ing  the  most dreadful  t r aged ies ,  t o  be simply 
brushed as ide .  It would be a s  i f  Cortez o r  P iza r ro ,  o r  those o the r s  who s a i l e d  
t o  America and p i l l a g e d  the  country were t o  say t h a t  i t  was they,  not  Columbus, 
who had discovered America. 

I presume t h a t  you w i l l  most c e r t a i n l y  do m e  j u s t i c e  a l ready i n  t h e  s t i l l  
a c c e s s i b l e  copies of your book, by i n s e r t i n g  an  explanat ion i n  a supplementary 
appendix, which w i l l  spa re  me t h e  t roub le  of tak ing  f u r t h e r  s t e p s  t o  look a f t e r  
my i n t e r e s t s .  

What Ber l in ' s  " Z e i t "  s a i d  on November 12, 1924 about my r e l a t i o n s h i p  t o  
Zeppelin a l s o  holds  f o r  my r e l a t i o n s h i p  t o  whoever dea l s  with t h e  rocket  
veh ic l e  problem a f t e r  me. It i s  w r i t t e n  i n  t h e  " Z e i t "  under t h e  t i t l e  "Deutsche 
~ r a g g d i e "  ( r e f e r r i n g  t o  me): 'Meanwhile, however, t he re  were and a r e  men i n  
the  background, without  whom Zeppelin could no t  have become what he i s  - men 
who, be fo re  him, fought and su f fe red  f o r  the  idea ,  who discovered i t s  f i r s t  
laws, who popularized t h e  idea  and engendered the  b e l i e f  i n  i t  which alone is  - 
capable of br inging about i t s  accomplishment. Hermann Ganswindt was one of 
these  men.' 

Many novels  dep ic t ing  t r a v e l  i n  the  universe appeared a f t e r  my l e c t u r e  
given 32 years  ago i n  the  Ber l in  Philharmonic Ha l l ;  so too,  l a t e r  on, d id  the  
movie p i c t u r e  'Das Himmelsschiff'. This a l s o  l e d  th inke r s  t o  show i n t e r e s t  i n  
the  problem, who would otherwise never have done so.  By the  way, the method 
of rocket  propulsion which you propose i s  n o t  ye t  the  most e f f i c i e n t .  But t h i s  
I can only make pub l i c  once I have appl ied  f o r  t h e  pa ten t s .  

Looking forward t o  hearing from you soon, and i n  t h e  hope t h a t  you w i l l  be 
so kind a s  t o  r e t u r n  t h e  enclosures ,  I remain 

Yours Truly,  

Hermann Ganswindt." 

A s  i n  t h i s  l e t t e r  Ganswindt named h i s  major publ ica t ion  and a l s o  a l i b r a r y  
i n  which the  book was a v a i l a b l e  which contained h i s  l e c t u r e  of t h e  year  1893 
with au then t i c  d a t a  from the  previous years ,  Va l i e r  was a b l e  t o  v e r i f y  
Ganswindt's a s s e r t i o n s .  H e  s a t i s f i e d  himself t h a t  Ganswindt r e a l l y  had asked 
himself ,  a l ready i n  the  previous century,  whether space t r a v e l  was t echn ica l ly  
f e a s i b l e ,  and t h a t  he had based t h e  p ro jec t  he had worked ou t  i n  t h a t  t i m e  upon 
explosion r e a c t i o n  a s  t h e  propulsive force .  

This  is  why, i n  t h e  chapter  e n t i t l e d  "Projects  of the Present"  i n  h i s  book 
"Raketenfahrt" (Rocket Travel) (p. 161-163), Va l i e r  described Ganswindt's plan 
i n  d e t a i l  a s  fol lows:  

"The man who is now t o  come f i r s t  on our l i s t  is s t i l l  a l i v e  today and has 
by no means given up t h e  b a t t l e  f o r  success i n  t h e  contes t  between researchers .  



The p r i v a t e  r e s e a r c h  Hermann Ganswindt, b o r n  on June  12,  1856, a l r e a d y  
unfolded h i s  p l a n  oE a n  i n t e r p l a n e t a r y  v e h i c l e  p r o p e l l e d  by r o c k e t  power 

( s e e  F i g .  42)  i n  1881, on t h e  
o c c a s i o n  of a l e c t u r e  g iven  i n  
t h e  Phi lharmonic  B a l l  i n  B e r l i n .  
Th i s  probably  makes him t h e  
f i r s t  mzn t o  have suppor ted  
t h e  i d e a  t h a t  a n  i n t e r p l a n e t a r y  
v e h i c l e  i s  t e c h n i c a l l y  f e a s i b l e  
and t o  have p r e s e n t e d  a  f u l l y  
thought-out c o n s t r u c t i o n  f o r  
t h e  same: 

, ,- F i g u r e  .?A, , ~ C R ]  '1:~.31~~::~r~$ahr~,".1' 
-r - 2.g. 4 2 ) .  

The p r o p u l s i o n  system Ganswindt had i n  mind c o n s i s t e d  of a th ick-wal led  
block ok s t e e l  hollowed o u t  i n  t h e  shape of a b e l l ,  which was i n t e n d e d  a t  
the same t ime  t o  a c t  a s  a  g y r a t i n g  mass f o r  a b s o r b i n g  and e q u a l i z i n g  t h e  shocks  
af the i n d i v i d u a l  e x p l o s i o n s .  The p r o p u l s i v e  f o r c e  was t o  b e  p rov ided  by t h e  
exhaus t  of g a s e s  from a n  e x p l o s i v e  ( I n i t i a l l y  thought  of as s o l i d  b u t  a l s o  
p o s s i b l e  ic che l i q u i d  form) of t h e  g r e a t e s t  p o s s i b l e  energy c o n t e n t ,  accom- 
rnodated i~ c a r t r i d g e s  made t o  explode i n  r a p i d  s u c c e s s i o n  i n s i d e  t h e  c a v i t y  of 
the gyrating b l o c k ,  Ganswindt keeps  t h e  chemical  composi t ion of t h e  p r o p e l l a n t  
zharge s e c r e c ,  The same a l s o  h o l d s  f o r  t h e  d e v i c e  i n t e n d e d  t o  a u t o m a t i c a l l y  
h u r l  the thoasands  of c a r t r i d g e s  c a r r i e d  a long  i n  l a r g e  r e v o l v i n g  drums on 
e i t h e r  s i d e  o f  t h e  g y r a t i n g  b l o c k  i n t o  t h e  c e n t e r  of  t h e  g y r a t i n g  b e l l  i n  
rapld s i c c e s s i o n ,  where t h e y  a r e  t o  be  exploded by a  r e l i a b l e  i g n i t i o n .  
F u r t h e r  c a s t r i d g e  s u p p l i e s  a r e  n o t  t o  b e  k e p t  i n  an  enc losed  s p a c e  b u t  a r e  
t o  be : rai led i n  t h e  v e h i c l e ' s  wake, s t r u n g  i n  bunches on c a b l e s .  From t h i s  
d e s c s L p t i o n ,  Ganswind tPs  c o n t r i v a n c e  i s  of t h e  i n t e r m i t t e n t  powder r o c k e t  
t y p e .  

W l t n  chis p r o p u l s i v e  sys tem t h e  passenger  chamber which i n  t h e  form of 
a c y l i n d r i c a l ,  h e r m e t i c a l l y  s e a l e d  tube  w i t h  windows and o u t e r  s h e l l s ,  should  
b e  a s  narrow a s  p o s s i b l e  owing t o  t h e  i n t e r n a l  excess  p r e s s u r e ,  was t o  be 
a t tache;]  to t h e  g y r a t i n g  b e l l  by a  s p r i n g  suspens ion  i n  o r d e r  t o  e q u a l i z e  t h e  
s t i l l  vLry j e r k y  and i r r e g u l a r  motion of t h e  b e l l  s t i l l  more. The chamber 
w a s  t o  be  h e a t e d  by t h e  e x p l o s i o n  g a s e s  p a s s i n g  through i t  i n  a k i n d  of 
s t o v e p i p e ,  Ganswindt was a l s o  q u i t e  aware of t h e  need t o  m a i n t a i n  normal 
atmospheric p r e s s u r e  and t o  p r o v i d e  f o r  renewal  of t h e  a i r  used up i n  b r e a t h i n g .  

Th? e q u t f i b r i u m  of t h e  v e h i c l e  i s  s t a b l e  a t  a l l  r imes a s  t h e  p o i n t  of 
a c p l i c a t i o n  of f o r c e  always l i e s  b e f o r e  t h e  c e n t e r  of mass; Ganswindt c o n s i d e r s  
t h i s  t o  b e  e s s e n t i a l  and h a s  based h i s  c o n s t r u c t i o n  upon i t .  He a l s o  l a y s  



claim t o  the  p r i o r i t y  of the  idea  of making up f o r  the occupants' sensat ion of 
weightlessness, which sets i n  a f t e r  t h e  explosions have ceased, by r o t a t i n g  the  
whole ship about i t s  long i tud ina l  a x i s  so  t h a t  t h e  cen t r i fuga l  force  presses  
the  occupants agains t  the  surfaces  of the  cy l indr ica l  chamber, which thus 
become f l o o r s ,  with a force  equal t o  t h e i r  weight on ear th .  I f  the ship  had 
severa l  occupants, therefore ,  t h e  case could a r i s e  where they would be standing 
diametr ica l ly  opposite  one another,  head t o  head, i . e .  with t h e i r  heads i n  t h e  
sh ip ' s  longi tudinal  ax i s .  

According t o  Ganswindt, the  necessary longi tudinal  r o t a t i o n  of the  ship  is 
t o  be brought about by a few explosions exhausting l a t e r a l l y ,  and is t o  be 
ha l t ed  by s imi la r  bu t  oppositely o r i en ta ted  explosions, s ince  otherwise the  ship  
would continue t o  r o t a t e  a l l  the  t i m e .  

Ganswindt a l s o  already thought of the  p o s s i b i l i t y  of connecting up - two 
spaceships by a cable  of appropriate length and of s e t t i n g  them spinning about 
t h e i r  common center  of mass i n  order t o  produce a cen t r i fuga l  counter-pressure. 

Ganswindt p ic tured the  takeoff t o  space f l i g h t  a s  follows: 

The machine was f i r s t  t o  be ca r r i ed  up a s  c lose  a s  poss ib le  t o  the  edge of 
the  atmosphere by hel icopters .  H e  s a i d  t h a t  t h i s  was necessary because h i s  
in terplanetary  veh ic le  was not  ab le  . to  ascend through the  atmosphere at  high 
speed on i t s  own power, owing t o  i ts  unfavorable aerodynamic form. The ex- 
plosion apparatus was then t o  be put  i n t o  operation. Ganswindt knew, already 
i n  1881, t h a t  the  e f f i c iency  of a rocket- l ike prime mover i s  only favorable a t  
very high f l i g h t  speeds, but  t h a t  these  can only be reached gradually,  i n  con-. 
s ide ra t ion  of the  counterpressure t o  be borne by the occupants. H e  the re fo re  
d id  not  wish the s t a r t i n g  acce le ra t ion  t o  become grea te r  than twice the  force  
of gravi ty .  

Further penet ra t ion  of i n t e r s t e l l a r  space can be made poss ib le ,  according 
t o  Ganswindt, by s e t t i n g  up supply s t a t i o n s  on t h e  way. He considers our real 
moon t o  be ra the r  unsuitable f o r  serving a s  a fue l ing  s.tation, a s  compared with 
the  advantages of small a r t i f i c i a l  moons, the  proper g rav i t a t iona l  f i e l d s  of 
which a r e  imperceptible. I f  s u f f i c i e n t  provisions were t o  be made, Ganswindt 
even th inks  i t  would be poss ib le  t o  reach other  f ixed-star  kystems such a s  
Alpha Centauri,  but  the  accelera t ion would then have t o  be t en  t i m e s  the  fo rce  
of g rav i ty  and would have t o  be maintained f o r  a very long t i m e .  For t h i s  
reason he doubts whether the  occupants would be ab le  t o  endure such a f l i g h t .  

Hindered by adverse circumstances, Ganswindt was unable even t o  complete 
a model of h i s  in terplanetary  vehic le .  But he confirmed, a s  l a t e  a s  1927, 
t h a t  he had nothing e s s e n t i a l  t o  add t o  h i s  o r i g i n a l  p ro jec t ,  but  t h a t  the  
diagram f i r s t  published i n  1881 was t o  be considered merely a s  a sketch and not  
a s  a working drawing, and t h a t  he reserved himself the patent  r i g h t s  f o r  a 
s e r i e s  of specia l  component par ts ."  



Appendix 6 

Important newspaper a r t i c l e s  by Va l i e r  

Valier's newspaper a r t i c l e  i n  t h e  "~Gnchner  Neuesten Nachrichten" of 
A p r i l  7 ,  1925, as a n  example of t h e  many a r t i c l e s  he wrote i n  t h e  p re s s  
campaign f o r  Oberth 's  i n t e r p l a n e t a r y  rocket .  

" ~ e r  Vorstoss  i n  den Weltenraum (advance i n t o  i n t e r ~ l a n e t a r y - ~ 2 2 ~ )  ................................................... 

The advance i n t o  i n t e r p l a n e t a r y  space a s  a t echn ica l  p o s s i b i l i t y  is  today 
a problem which, one may w e l l  ven tu re  t o  s ay ,  has  i nc reas ing ly  preoccupied 
everybody over  t h e  p a s t  year  o r  so .  Although t h e  idea  was s t i l l  banished t o  
t he  realm of Utopias u n t i l  on ly  r e c e n t l y ,  i s o l a t e d  scho la r s  i n  a l l  c i v i l i z e d  
coun t r i e s  - astronomers and engineers  a l i k e  - a r e  now i n c l i n e d  t o  t h ink  t h a t  
reaching t h e  moon and t h e  nearby p l a n e t s  i s  n o t  on ly  p o s s i b l e  i n  t h e  a b s t r a c t ,  
bu t  t h a t  i t  can a l r eady  be done wi th  ou r  p re sen t  t e c h n i c a l  means, i f  on ly  t h e  
propuls ive  f o r c e s  l a t e n t  i n  our s t r o n g e s t  energy c a r r i e r s ,  t h e  s o l i d  and l i q u i d  
f u e l s ,  can b e  transformed i n t o  motion i n  app ropr i a t e ly  b u i l t  machines. 

The f i r s t  t o  w r i t e  a book on 'A Method of Reaching Extreme A l t i t u d e s '  w a s  
t h e  American scholor  Rob. H. Goddard of Clark College i n  Worcester. There,  i n  
f a u l t l e s s  c a l c u l a t i o n s ,  a r e  developed t h e  formulas which govern t h e  motion and 
aerodynamic l i f t  of rocke t - l i ke  machines, i f  on ly  t h e  exhaust-gas v e l o c i t y  is  
known wi th  which t h e  rocke t  gases  l eave  t h e  so-cal led j e t  nozz le ,  from which 
they whizz f o r t h  i n  t h e  form of a f i e r y  t a i l .  Goddard a l s o  c a r r i e d  o u t  compre- 
hensive t e s t s  wi th  v a r i o u s  gunpowders, a t t a i n i n g  exhaust-gas v e l o c i t i e s  a s  
high as 2,234 m/sec by s e l e c t i n g  t h e  b e s t  mixture and the  most s u i t a b l e  forms 
of combustion chamber and nozz les  f o r  h i s  rocke t  machines. The c a l c u l a t i o n  
then shows t h a t  wi th  an  average performance of 2,100 m/sec, a rocke t  machine 
which i s  intended t o  reach  the  moon (without any guarantee of i t s  r e tu rn ing )  
would, when f u l l y  charged and ready t o  go, have t o  ca r ry  with i t  powder 
weighing 800 times t h e  f i n a l  remaining mass of t h e  rocket  on reaching t h e  moon. 
I f  t h e  rocke t  i s  a l s o  t o  f l y  around t h e  moon and t o  r e t u r n ,  t he  weight r a t i o  
r i s e s  by many powers t o  immense f i g u r e s ,  so t h a t  Goddard is  obl iged t o  recog- 
n i z e  t h a t  h i s  rocke t s  a r e  hard ly  s u i t a b l e  f o r  ca r ry ing  people t o  t he  moon and 
back; b u t  they could,  perhaps a l r eady  i n  a few yea r s ,  be made powerful enough 
t o  reach  t h e  moon unmanned, equipped wi th  a luminous s i g n a l ,  so  t h a t  t h e i r  
a r r i v a l  on t h e  f a c e  of t h e  moon would be s i g n a l l e d  by the  f l a r i n g  up of a 
Bengal l i g h t .  - 

Pro f .  Goddard's work was followed l a t e r  by t h e  pub l i ca t ion  of a book by a 
German s c h o l a r ,  t h e  p h y s i c i s t  P ro f .  Hermann Oberth. I n  c o n t r a s t  with Goddard, 
Oberth i n  h i s  book 'Die Rakete zu den ~ lane ten raumen '  (The Rocket i n t o  I n t e r -  
p l ane t a ry  Space) immediately s t r u c k  ou t  i n  ques t  of those p rope l l an t s  y i e l d i n g  
the  most powerful exhaust-gas v e l o c i t i e s  ever  heard of on e a r t h ,  a l though t h e i r  
t e c h n i c a l  c o n t r o l  i s  s t i l l  no t  q u i t e  w i th in  our power today and w i l l  c o s t  us  a 
g r e a t  d e a l  of hard work y e t .  Oberth however, i n  t h e  s p i r i t  of German thorough- 
n e s s ,  a sks  himself what is the  good of a r ap id  apparent success  such a s  w i l l  



probably be achieved by t h e  powder rocke t s  of t he  American Toddard, i f  i t  is  
then found, a f t e r  a l l ,  t h a t  t h e  r e l e n t l e s s  f i g u r e s  of i nvo lu t ion  a r e  t e c h n i c a l l y  
un feas ib l e  f o r  t h e  cons t ruc t ion  of powder-rocket-propelled a i r  sh ips  capable of 
ca r ry ing  men t o  t h e  moon and back, as t h e  r a t i o  of t he  machine's takeoff  weight 
t o  i t s  empty weight t u r n s  out  t o  be a l t o g e t h e r  impossible .  Oberth thus  f e e l s  
it is b e t t e r  t o  s e t  o u t  along t h e  longer  and t e c h n i c a l l y  more d i f f i c u l t  pa th  
of l i qu id -p rope l l an t  r o c k e t s ,  f o r  whi le  t h i s  only holds  modest i n i t i a l  successes  
i n  s t o r e  a t  a much l a t e r  d a t e ,  i t  u l t i m a t e l y  r e a l l y  can and must lead  t o  l a r g e  
manned spaceships reaching  t h e  moon and even t h e  p l ane t s .  

P r o f .  Oberth l i kewise  fo l lows  up h i s  i n i t i a l l y  pure ly  t h e o r e t i c a l  reasoning 
wi th  experimental  r e s u l t s .  He shows t h a t  by burning a g a s i f i e d  mixture of 
a l coho l  o r  e t h e r  w i th  l i q u i d  oxygen i t  i s  p o s s i b l e  t o  o b t a i n  exhaust-gas ve loc i -  
t i e s  of as much a s  3,400 m/sec, whi le  pure hydrogen wi th  oxygen has produced 
t h e  t e r r i f i c  explos ion  speed of 4,200 m/sec a l r eady  i n  t h e  l abo ra to ry ,  which 
may be  a b l e  t o  be r a i s e d  t o  about  5,000 m/sec. 

What t h i s  means t o  a s t r o n a u t i c s  has  been explained by me i n  d e t a i l  i n  my 
book " D e r  Vorstoss  i n  den Weltenraum" (Advance i n t o  I n t e r p l a n e t a r y  Space),  
which i s  w r i t t e n  i n  a manner i n t e l l i g i b l e  t o  a l l .  Let i t  only be s a i d  he re  
t h a t  t h e  t e c h n i c a l  p o s s i b l i t y  of manned s h i p s  reaching t h e  moon and o t h e r  
p l a n e t s  does i n  f a c t  depend s o l e l y  and exc lus ive ly  upon t h i s  exhaust-gas veloc- 
i t y .  I f  t h i s  f i g u r e  can be  r a i s e d  t o  more than  3,500 m/sec, then  t r a v e l  t o  
t h e  moon is  but  a ques t ion  of t ime,  indeed of b u t  a few yea r s ;  i f  i t  cannot be 
increased  beyond 3,500 m/sec, then  t h e  t e c h n i c a l  d i f f i c u l t i e s  i n  t he  construc-  
t i o n  of t h e  machine w i l l  remain completely insurmountable.  

It is  n o t  t h e  co ld  of t h e  universe  o r  t h e  l a c k  of a i r  t h a t  poses t h e  major 
o b s t a c l e  t o  our a scen t  from e a r t h  t o  t h e  heavens. It i s  the  p r e c i n c t  of t he  
f o r c e  of g r a v i t y  which i s  t h e  s h i e l d  we have no t  y e t  been a b l e  t o  break through 
i n  any way. But we a l r eady  know where t h e  t r o u b l e  l i e s .  We know what speed a 
spaceship must develop i n  o r d e r  t o  break  away from the  e a r t h  and a scen t  t o  t h e  
a s t r a l  realm. Ca lcu la t ion  shows t h a t  i ts  a c c e l e r a t i v e  f o r c e  must s u f f i c e  t o  
impart t o  i t  a f i n a l  v e l o c i t y  of about  12,000 meters  per  second i n  vacuum; 
11,182 m/sec f a l l  t o  t h e  t h e o r e t i c a l  g r a v i t y ,  t h e  r e s t  is  used t o  break  through 
our  n a t i v e  p l a n e t ' s  atmosphere and t o  counterbalance the  l o s s  due t o  g rav i t a -  
t i o n a l  r e t a r d a t i o n ,  s i n c e  t h e  s h i p ' s  a c c e l e r a t i o n  - i . e .  t he  v e l o c i t y  i nc rease  
per  second - may n o t  exceed 30 m pe r  second, as t h e  human organism simply 
cannot endure a s t r o n g e r  a c c e l e r a t i o n .  But i f  t h e  spaceships l eave  the  e a r t h  
i n  observance of t h e  a c c e l e r a t i o n  l i m i t s ,  t h e r e  is  no doubt t h a t  t he  occupants 
w i l l  be  a b l e  t o  bea r  even t h e  h igh  cosmic f i n a l  v e l o c i t i e s  of more than 
10,000 m pe r  second. A source  of g r e a t e r  concern than  t h i s  is  t h e  thought of 
how t h e  human b r a i n  w i l l  f unc t ion  when, on commencing f r e e  f l i g h t  i n  i n t e r -  
p l ane t a ry  space,  once t h e  rocket  engine i s  turned o f f ,  t h e r e  ceases  t o  be En, 

counterpressure  whatever,  and t h e  term "top" and "bottom" l o s e  t h e i r  meaning. 
T r a v e l l e r s  i n  t h e  spaceship ' s  chamber w i l l  be  a b l e  t o  g l i d e  about l i k e  angels .  
no t  a drop of wine w i l l  f low from an  upturned b o t t l e ,  b u t  a l s o  no l i q u i d  w i l l  
remain i n  wide-open con ta ine r s .  Soup, f o r  i n s t a n c e ,  w i l l  form a b a l l  on the  
p l a t e  and f l o a t  about t h e  chamber l i k e  a ba l loon ,  and wine w i l l  r i s e  up out  of 
t h e  g l a s s e s  and do t h e  s a m e .  To f r y  m e a t  i n  a f l a t  pan one would have t o  screw 
it f a s t  i n  t h e  pan; a l l  t h e  f u r n i t u r e  i n  t h e  chamber would have t o  be screwed 
i n t o  p l ace  and a l l  w a l l s  covered wi th  b a r s  and l e a t h e r  loops  i n  order  t o  allow 



the  occupants t o  move about. Rather pecul iar  circumstances, t o  say the  l e a s t ,  
and man would f i r s t  have t o  accustom himself t o  them. Prof. Oberth, however, 
ventures t o  think t h a t  the  human b r a i n  would be a b l e  t o  endure and bear up 
agains t  t h i s  onslaught of novel sensations ( i n  h i s  book, he dea l s  with these  
very problems i n  comparatively g rea t  d e t a i l ) .  

The idea  of rocket  t r a v e l  i n t o  s t e l l a r  space seems t o  be spreading l i k e  
wi ld f i re .  A newcomer has already ar r ived on the  scene, the  engineer Hohmann 
who, a s i d e  from working on general rocket  theory, e spec ia l ly  centers  h i s  inves- 
t i g a t i o n s  on spaceship navigation.  The ascent  from ea r th ,  f l i g h t  i n  space, 
o r b i t i n g  around c e l e s t i a l  bodies and landing on them, and espec ia l ly  the  r e t u r n  
t o  e a r t h ,  a r e  subjected t o  minute inves t iga t ion ,  convincing proof of t h e  
d i r i g i b i l i t y  and decelera t ion of rocket-propelled spaceships even i n  vacuous 
in terplanetary  space being advanced with an exact ca lcu la t ion  of the  expen- 
d i t u r e s  of energy necessary f o r  t h e  "aiming" shots ,  Hohmann l ikewise  a r r i v e s  
a t  the  conclusion t h a t  i t  i s  already poss ib le  t o  bui ld  a spaceship with t h e  
technical  means ava i l ab le  today, and t h a t  reaching t h e  moon and the  p lane t s ,  
o rb i t ing  around them and landing on them, is technical ly  f e a s i b l e ,  a s  is  
the  r e t u r n  t o  ear'th . " 



Figu re  35: Shor t  a r t i c l e  by Max Valier,  1926. 
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H i s t o r i c a l  development of t h e  idea  of space t r a v e l  

From an  a r t i c l e  by Max V a l i e r  i n  t h e  " ~ s n c h n e r  
Neuesten ~ a c h r i c h t e n "  of February 10, 1926. 

"The S ~ a c e s h i p  ------ ------ 
The invent ion  of t h e  spaceship,  wi th  which t h e  whole world is preoccupied 

a t  p r e s e n t ,  has  r e c e n t l y  produced such s t r ange  phenomena i n  t h e  accounts  of a 
c e r t a i n  p r e s s  t h a t  i t  seems f i t t i n g  t o  g ive  h e r e  some of t h e  d e t a i l s  of t h e  t r u e  
h i s t o r y  of i ts  evolu t ion .  

The honor of having been t h e  f i r s t  t o  t h i n k  of rocke t - l ike  machines and t h e  
t h e o r e t i c a l  p o s s i b i l i t y  of i n t e r p l a n e t a r y  a v i a t i o n  f a l l s  t o  no lesser person 
than  t h a t  g r e a t  Englishman I saac  Newton. I n  a l e c t u r e  on h i s  t h i r d  law of 
mechanics he remarked t h a t  i t  ought t o  be poss ib l e ,  wi th  t h e  a i d  of rocke t - l ike  
machines, t o  steer s h i p s  even i n  vacuous i n t e r p l a n e t a r y  space. The t e c h n i c a l  
execut ion of such p l ans  was of course  q u i t e  ou t  of t h e  ques t ion  i n  Newton's 
day. 

However, so  f a r  as can be determined, i t  would seem t h a t  t h e  much m i s -  
judged German inventor  Hermann Ganswindt, a septuagenarian s t i l l  l i v i n g  i n  
B e r l i n  today, w a s  t h e  f i r s t  proponent of t h e  p r a c t i c a l  execut ion of rocke t  
spaceships a b l e  t o  be manned. Before a c l o s e  c i r c l e  of f r i e n d s ,  Ganswindt 
expounded h i s  b a s i c  i d e a s  on t h e  cons t ruc t ion  of d i r i g i b l e  a i r s h i p s ,  heavier-  
than-air  a i r c r a f t  and spaceships  a l r eady  i n  t he  s e v e n t i e s ,  a t  a time when 
even t h e  p o s s i b i l i t y  of t h e  f i r s t  two types of machines w a s  s t i l l  a ma t t e r  of 
gene ra l  controversy.  I n  t h e  e i g h t i e s  he then  de l ive red  numerous l e c t u r e s  i n  
pub l i c ,  without  of course ga in ing  much b e l i e f  and recogni t ion .  A t  t h e  t u r n  of 
t h e  century  Ganswindt was on t h e  p o i n t  of a c t u a l l y  bu i ld ing  some of h i s  models, 
when an  in imica l  s t r o k e  of f a t e  robbed him of t he  f r u i t s  of h i s  s c i e n t i f i c  
l abo r s .  Even though he has  had no t a n g i b l e  success  t o  t h i s  very  day, Hermann 
Ganswindt, going f a r  beyond Newton's pure ly  t h e o r e t i c a l  cons ide ra t ions ,  
c e r t a i n l y  c o r r e c t l y  recognized many e s s e n t i a l  p o i n t s  which w i l l  be determining 
f o r  t h e  p r a c t i c a l  execut ion and cons t ruc t ion  of d i r i g i b l e  a i r s h i p s ,  a i r c r a f t  
and rocke t  spaceships f o r  a l l  t i m e .  

I n  1891, D r .  Franz von Hoeff t  i n  Vienna a l s o  began t o  occupy himself with 
t h e  advance i n t o  i n t e r p l a n e t a r y  space. H i s  f i r s t  design concerned a machine 
which, a l though proper ly  speaking only  an a i r s h i p ,  was based on t h e  p r i n c i p l e  
of t h e  rocke t  i n  so  f a r  as t h e  forward motion was t o  be produced by a s p i r a t i o n  
of a i r  a t  t h e  foremost t i p  and exhaust ion of t h e  same a t  t he  r e a r .  From 1895 
on, von Hoeff t  turned t o  t he  e t h e r  s h i p ,  i .e. t o  t h a t  p a r t i c u l a r  type of 
spaceship intended t o  o b t a i n  i t s  motion from the  zero p o i n t  energy of t h e  e t h e r  
of space. U n t i l  r e c e n t l y ,  such cons idera t ions  were sca rce ly  taken s e r i o u s l y  
a t  a l l .  But s i n c e  s c h o l a r s  a s  eminent a s  Prof .  Nernst and Wiechert have 
become proponents of t h e  zero p o i n t  energy of t h e  e t h e r ,  people appear t o  have 
adopted a d i f f e r e n t  view of t h e s e  th ings .  I f  t he  l a t e s t  r e p o r t s  from Vienna 
a r e  t r u e ,  i t  would s e e m  t h a t  a c e r t a i n  M r .  Schappel ler  has  even managed al- 
ready t o  v i r t u a l l y  render  e t h e r  energy e f f e c t i v e  i n  a machine. Aside from t h e  
e t h e r  s h i p ,  von Hoeff t  a l s o  worked a t  g r e a t  depth on the  so lenoid  gun and 
placed g r e a t  importance p a r t i c u l a r l y  on t h e  ideo log ica l  aspec t  of i n t e r p l a n e t a r y  
a v i a t i o n .  



A Russian l i kewise  voiced h i s  views on t h e  sub jec t .  I n  1896, a book by 
Ziolkowski was publ ished,  t h e  t i t l e  of which, t r a n s l a t e d  i n t o  German, w a s  "Die 
Rakete zum ~ lane ten raum"  (The Rocket i n t o  In t e rp l ane ta ry  Space),  whi le  i n  France 
an American by t h e  name of Sargent ,  +who l i v e d  i n  P a r i s ,  caused a g r e a t  s t ir .  
Of course ,  n e i t h e r  of t hese  inven to r s  w a s  ever  heard t o  have produced any 
p r a c t i c a l  successes  whatsoever.  The time simply was no t  ye t  r i p e ,  and t h e  
gene ra l  development of technology and e s p e c i a l l y  of engine construct ion was no t  
f a r  enough advanced f o r  i t  t o  be  p o s s i b l e  f o r  t he  ever  i nc reas ing  number of 
i nven t ions  t o  m a t e r i a l i z e .  Things a r e  d i f f e r e n t  today! 

Already i n  1919, t h e  American professor  Robert Hi Goddard of Clark College,  
Worcester,  publ ished a paper e n e i t l e d  "A Method of Reaching Extreme Alt i tudes ' '  
i n  t h e  pub l i ca t ions  of t h e  Smithsonian Institution, i n  which he made known 
encouraging t e s t  r e s u l t s  wAth powder rocke ts .  , Such machines were even t o  be 
a b l e  t o  reach  t h e  moon, and indeed P ro f .  Goddard even hoped t h a t  t h e  f l a s h  of 
l i g h t  produced by t h e  i g n i t i o n  of 2-3 kilograms of magnesium powder when t h e  
rocke t  s t r u c k  t h e  moon would be spo t t ed  by t h e  te lescopes  of t h e  b i g  observa- 
t o r i e s .  But Goddard d i d  not  t h ink  of conveying people by means of h i s  powder 
rocke t s .  

1 

It f a l l s  t o  t h e  m e r i t  of our compatr iot ,  Prof .  Hermann Oberth,  whose bodk 
publ ished i n  1923 by t h e  Verlag R. Oldenbourg (Munich) , e n t i t l e d  "Die Rakete 
zu den ~ lane ten raumen"  (The Rocket i n t o  Interplaneta ' ry  Space), has  become a 
p ioneer ing  work f o r  a l l  more r e c e n t  a s t r o n a b t i c s ,  t h a t  he t ack led  t h i s  l a t t e r ,  
f a r  more d i f f i c u l t ,  problem, p u t t i n g  i t  ac ros s  i n  a s c i e n t i f i c  and convincing 
manner. I n  c o n t r a s t  t o  Goddard, Oberth bases  h i s  work on l i q u i d  p r o p e l l a n t s ,  
Although he too  d e s c r i b e s  a q u i t e  s m a l l ,  unmanned sounding rocket  a s  h i s  model 
B ,  which i s  only in tended  t o  c a r r y  record ing  instruments  t o  g r e a t  a l t i t u d e s  of 
s e v e r a l  hundred k i lometers ,  h i s  p r i n c i p a l  a i m  is  nonethe less  t h e  conveyance of 
human be ings  i n t o  space. He adduces evidence t h a t  i t  i s  p o s s i b l e  t o  reach t h e  
moon a l r e a d y  wi th  t h e  t e c h n i c a l  means which we d ispose  of today ..." 



Appendix 7 

Abs t rac t  of "Russlands Weg zum Mond" 
( ~ u s s i a ' s  Path t o  t h e  Moon) 

by R. M. Wa l l i s fu r th  

Af t e r  o u t l i n i n g  t h e  p r o j e c t s  of Ziolkowski and Zander, W a l l i s f u r t h  desc r ibes  
t he  consequences of t h e  Treaty of Rapal lo:  

It is known t h a t  i n  t h e  d i c t a t o r i a l  Treaty of V e r s a i l l e s  t h e  v i c t o r s  of t h e  
F i r s t  World War (England, France, USA) forbade Germany t o  b u i l d  and t o  possess  
e f f e c t i v e  implements of w a r .  Submarines, heavy a r t i l l e r y ,  powerful a i r c r a f t  
engines,  f i g h t e r  p l anes ,  tanks e t c .  were a l l  p roh ib i t ed .  The p o s s i b i l i t i e s  
opened up by t h e  Treaty of Rapal lo,  v o l u n t a r i l y  en tered  i n t o  by Germany and t h e  
USSR i n  Apr i l  1922, r e s u l t e d  i n  c l o s e  t e c h n i c a l  m i l i t a r y  c o l l a b o r a t i o n  between 
the  German army and navy and t h e  Sovie t  army. The war m a t e r i a l  was b u i l t  i n  
Russia under German c o n t r o l ,  fol lowing German des igns  and i n  most cases  wi th  
German money and German machines, and w a s  j o i n t l y  t e s t e d  by German and Russian 
o f f i c e r s .  I n  t h e  l e c t u r e  h a l l s  i n  which courses  of i n s t r u c t i o n  were given,  
German and Russian o f f i c e r s  were t augh t  t oge the r  by German m i l i t a r y  t r a i n e r s .  

I n  a d d i t i o n  t o  t h i s ,  Prof .  Junkers ,  f o r  whom t h e  p a c i f i c  ' du t i e s  of t h e  
a i r c r a f t  l a y  i n  a worldwide i n t e r n a t i o n a l  a i r  t r a f f i c  system, which he set out  
t o  b u i l d  up, soon s e t  up t h e  Berlin-Moscow rou te .  For t h e  l e v e l  of technology 
a s  i t  s tood  a t  t h a t  t ime,  t h i s  was a g r e a t  and da r ing  e n t e r p r i s e ,  i n  which t h e  
Junkers  a l l -meta l  a i r p l a n e s  s tood t h e  test remarkably w e l l ,  d e s p i t e  t h e i r  low 
engine power. Engineers ,  foremen and s k i l l e d  workers from t h e  Junkers  a i r c r a f t  
cons t ruc t ion  and engine cons t ruc t ion  works went t o  Russia,  where a J u n i e r s  
subs id i a ry  w a s  soon e s t a b l i s h e d  i n  Moscow. Russian engineers  came t o  Dessau 
and Ber l in .  I n  t h e  course  of t h i s  c l o s e  copera t ion ,  t h e  Germans communicated 
t h e i r  knowledge t o  t h e i r  Russian comrades i n  a l l  innocence. They had no i d e a  
t h a t  somewhere i n  R u s s i a - t h e r e  was an  i n s t i t u t e  i n  which t h e  Russians had 
embarked upon rocke t  developments which they  took t h e  g r e a t e s t  c a r e  and pre- 
caut ions  t o  conceal  from t h e  Germans, and indeed from everyone e l s e .  

The f i r s t  V a l i e r  biography+), which was w r i t t e n  by Brandecker on behal f  of 
t h e  Union Verlag i n  1961 on t h e  b a s i s  of our V a l i e r  ch ron ic l e ,  acquainted 
Wal l i s fu r th  wi th  V a l i e r ' s  l e t t e r s  which provided him wi th  important in format ion  
f o r  h i s  h i s t o r i c  work. On J u l y  16, 1924, Va l i e r  expounded t o  P ro f .  Oberth h i s  
i d e a  of t h e  s tepwise  t e c h n i c a l  development of t he  known a i r p l a n e  t o  t h e  space 
rocke t  v i a  t h e  rocket-plane (we know t h e  l e t t e r  and t h e  p l a n ) .  W a l l i s f u r t h  
makes t h e  fol lowing comment on t h i s  (p. 40):  

"This venturesome and, a t  t h e  same t ime,  completely convincing pro- 
gram was repea ted  by V a l i e r ,  who could n o t  f i n d  f i n a n c i a l  backers  f o r  it 
anywhere, i n  t h e  course  of an in t e rv i ew wi th  execut ives  of t h e  Junkers  
works. l1 

 in Leben f i i r  e i n e  Idee ,  d e r  Raketenpionier  Max Valier" ,  Union Verlag,  
S t u t t g a r t .  



This  in te rv iew,  which took p l ace  i n  t he  Be r l in  o f f i c e  of t h e  Junkers  works 
on September 7 ,  1925, i s  known t o  us  from Valier's letter t o  P ro f .  Oberth,  
which Wal l i s fu r th  a l s o  c i t e s .  The Junkers  a i r c r a f t  engineers  had dec lared  t h a t  
they were, i n  p r i n c i p l e ,  i n t e r e s t e d  i n  V a l i e r ' s  sugges t ion  t h a t  t e s t s  be made 
t o  see i f  t h e  r e a c t i o n  fo rce  of rocke t  motors would be economically advanta- 
geous as t h e  p ropu l s ive  f o r c e  f o r  t h e  G 23. But they poin ted  ou t  t h a t  t h e i r  
f i rm  could only t ake  up t h e  i s s u e  once the  rocke t  motor had a c t u a l l y  been b u i l t  
and t e s t e d  somewhere. "I th ink  it can be  assumed t h a t  M r .  V a l i e r  w i l l  r e c e i v e  
support  f o r  t h i s  t e s t  from f r i e n d s  of ours" - thus  reads  t h e  last  sen tence  of 

. the,  memo of t h a t  d i scuss ion ,  which w a s  w r i t t e n  f o r  a l l  t h e  p a r t i c i p a n t s  by an  
engineer  of t he  Junkers  a i r c r a f t  works. 

1 

, ~ a l i e r  's l e t t e r  t o  Oberth l i kewise  mentions t h e  " r ep resen ta t ives  of 
another  group of i n t e r e s t e d  persons" which "is a l r eady  i n t e r e s t e d  i n  adopting 
and developing t h e  rocke t  p r i n c i p l e  r i g h t  up t o  t h e  engine des ign  s t age .  This  
group, which.disposes of g rea t  means and l a b o r a t o r i e s ,  .. would thus  be pre- 
pared t o  ca r ry  t h e  rocke t  i s sue  t o  t h e  po in t  where the  heads of t he  a i r c r a f t  
i ndus t ry  dec l a re  t h a t  they too w i l l  j o i n  i n .  ... I f  i t  then  t u r n s  out  t h a t  t h e  
r e s u l t s  obtained a r e  q u i t e  s a t i s f a c t o r y  and t h a t  they a r e  i n  accordance wi th  
your  calculation^, Prof .  Oberth, they  w i l l  n o t  h e s i t a t e  t o  b r i n g  you t o  B e r l i n  
i n  order  t o  engage you t o  take c a r e  of a l l  t h a t  remains t o  be done." 

y a l i e r ,  and probably a l s o  Prof .  Oberth, be l ieved  t h a t  t h e  "fr iends" of t h e  
Jqnkers works were r e a l l y  t h e  Junkers  subs id i a ry  i n  Russia ,  where work could be 
done,unimpe;ded by t h e  V e r s a i l l e s  r e s t r i c t i o n s .  

. W a l l i s f u r t h ,  who has thoroughly s tud ied  t h e  development i n  Russia ,  s e e s  
t h ings  d i f f e r e n t l y  and w r i t e s  (p. 41) : 

. . "Without introducing themselves as such,  r e p r e s e n t a t i v e s  of t h e  Moscow 

.I o f f i c e s  which had i n  t h e  meantime made s e c r e t  arrangements with t h e  German 
army ap4 navy, had taken p a r t  i n  t he  d iscuss ions .  This  Sovie t  group noted 

. V a l i e r l s  proposals  with g r e a t  i n t e r e s t .  They e x p l i c i t l y  dec lared  t h a t  they  
were prepared t o  t ake  up t h e  "Rak p r inc ip l e" ,  a s  Va l i e r  c a l l e d  i t ,  and t o  
c a r r y  i t  out  ' r i g h t  up t o  t he  engine design stage"." . . . 

(p .' 4 2 )  : 

t ' t l  
"The Soviets  d id  what they had d iscussed  wi th  Va l i e r  - they followed 

, t h e  s t ages  i n  the  order  which he had proposed -, only they needed n e i t h e r  

I ' '  
Oberth nor Va l i e r  t o  do so .  I' . . . 

(p. 45) : 
"Shortly a f t e r  t h e  t a l k s  held i n  September 1925, t he  Sovie ts  commenced 

t h e  sys temat ic  i nves t iga t ion  and determinat ion of a l l  types of rocke t s  
known h i t h e r t o ,  i n  t he  ZAG1 i n  Kutschino." 

This  w a s  t he  f i r s t  s t a g e  of Va l i e r ' s  program. 

A l l  t h a t  t roub le  Va l i e r  had gone t o ,  i n  order  t o  f i n d  people i n t e r e s t e d  i n  
h i s  c l e a r  and t echn ica l ly  reasonable plan i n  Germany: p re s s  a r t i c l e s ,  p u b l i c  
l e c t u r e s ,  a l e c t u r e  before  i n v i t e d  exper t s  a t  t he  Airmen's House, personnel  
l e t t e r s  t o  i n f l u e n t i a l  people - a l l  i n  vain.  



We know, and h i s  s i s t e r  t e s t i f i e s ,  t h a t  he turned down very  tempting o f f e r s  
from abroad. Above a l l ,  he never  wanted t o  work f o r  purposes of war, nor  f o r  
fo re ign  s t a t e s .  

This  is why i t  i s  saddening t o  l e a r n  t h a t  h i s  i n t e r l o c u t o r s  had been t h e  
Sovie ts  i n  d i s g u i s e ,  and t h a t  they adopted and c a r r i e d  ou t  h i s  p l ans  whi le  
V a l i e r  be l i eved  he w a s  dea l ing  wi th  engineers  of the  Junkers  s u b s i d i a r y  i n  
Moscow. 

It has  t o  b e  admit ted though, t h a t  even i f  t h e  Junkers people had n o t  
allowed those  r ep re sen t ing  t h e i r  " f r iends"  t o  take p a r t  i n  t h i s  d i scuss ion ,  t h e  
Sovie ts  could have deduced t h e  p r i n c i p l e s  of V a l i e r ' s  p lans  from h i s  publ ica-  
t i o n s  and l e c t u r e s ,  and Oberth's c a l c u l a t i o n s  from h i s  own book. Presumably, 
though, t h i s  personal  d i scuss ion  i n  t h e  Junkers o f f i c e  s t rong ly  s t imula ted  t h e  
Russian engineers .  

Wal l i s fu r th  stresses many times t h a t  t he  Russians followed V a l i e r ' s  
development p l an  (working v i a  t h e  rocke t  plane t o  t h e  i n t e r p l a n e t a r y  rocke t ) .  

On th ink ing  over  t h e  f a c t s  made known by Wal l i s fur th  i n  h i s  book, one can 
ohly b i t t e r l y  r e g r e t  t h a t  none of t h e  men i n  power i n  Germany in  t h e  twent ies  
had Lenin 's  f a r s igh tedness .  W e  read i n  Wal l i s fur th  (p. 37):  

I I ... i n  t h a t  c a t a s t r o p h i c  year  of 1918, t he  f i r s t  year  of t h e  Sovie t  
s t a t e ,  and i n  t h e  complete breakdown of the  Russian economy, admin i s t r a t i on  
and p u b l i c  o r d e r ,  a rubber f a c t o r y  w a s  shut  down i n  Moscow f o r  l a c k  of 
f u e l .  The engineer  F.A. Zander, who had worked i n  t h i s  f a c t o r y ,  l o s t  h i s  
job.  

The pub l i c  had never heard of t h i s  man. When he sat i n  h i s  l i t t l e  
room i n  cand le l igh t  - o f t e n  he d i d  not  even have cand le l igh t  t o  work i n  - 
bowed over  ske t ches ,  w r i t i n g  o u t  ca l cu la t ions  o r  j o t t i n g  down thoughts i n  
shorthand,  nobody watched him. Indeed, nobody would have understood what 
he was j o t t i n g  down: t r a j e c t o r i e s  from s t a r  t o  s t a r ,  performance c h a r t s  
of rocke t s  which d i d  no t  even e x i s t  a t  t h a t  t ime, sketches of propuls ive  
systems t h a t  had never  y e t  been b u i l t  - a f a n t a s t i c  world i n  t he  t r u e s t  
sense.  

On a w in te r  day of t h i s  b lack  year of 1918, Zander repor ted  h i s  p l ans  
t o  Lenin and asked t o  be provided with equipment. ' W i l l  you a l s o  be the  
f i r s t  t o  f l y ? ' ,  asked Lenin. Zander d id  not  h e s i t a t e  t o  answer: 'Yes, 
I s h a l l  I ' . 

By o rde r  of Lenin, F.A. Zander began h i s  p r a c t i c a l  research  work i n  
1918. He w a s  soon joined by t h e  congenial J. W .  Kondratjuk ..., bu t  many 
yea r s  were s t i l l  t o  pass  be fo re  t h e  c r u c i a l  t echn ica l  d i f f i c u l t i e s  were 
overcome. " 

It is  i n  t h i s  dec i s ion  of Lenin 's  i n  1918 t h a t  we s e e  the  r o o t  of t h e  
g r e a t  i n t e r e s t  wi th  which the  Sovie ts  viewed the  rocket  and a l l  i ts  p o s s i b i l i -  
t i e s .  Even a f t e r  Lenin ' s  dea th ,  h i s  au tho r i ty  continued t o  p r o t e c t  and promote 
rocket  development. I n  s p i t e  of a l l  t he  famines which the  country su f f e red ,  



Lenin's successors d id  not  r e s t r i c t  research;  on the  contrary,  i n  compliance 
with the  technical  necess i ty ,  they extended it  ever more - and they kept it 
sec re t .  Among t h e  g rea t  and su rpr i s ing  outcomes of these purposeful operat ions 
a r e  the  "Sta l in  Organs", i.e. the  rocket  launchers f i r s t  used by the  Russians 
i n  Ju ly  1941, and the  f i r s t  advances in to  space by Sputnik I (Oct. 1957), J u r i  
Gagarints  space f l i g h t  (Apri l  1961) and many o the r  things both pas t  and, 
probably, ye t  t o  come. 



36: Rocket plane (from Valiervs lecture program 1927, p. 2). - 
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Figure 37 : Rocket ship, takeoff and landing (from Valier 's ieztuar-e 
program 1927,  p ,  3) 



Appendix 8: Transla t ion  of Figures 36 and 37. 

THE ADVANCE INTO INTERPLANETARY SPACE 
From a i rp lane  t o  spaceship 
The plan of the  l e c t u r e r ,  Max Valier  

The skep t i c  smiles and the  optimist  shouts with joy, the former seeing 
the  l i m i t s  and t h e  l a t t e r  t h e  p o s s i b i l i t i e s .  To aver t h a t  f l i g h t  i n t o  in te r -  
planetary space is a technical  p o s s i b i l i t y  is audacious and arouses res i s t ance ,  
doubt and r i d i c u l e ,  but  a l s o  b e l i e f  and hopes. The e a r t h  is  Coo small f o r  us. 
The vis ionary  has long sought t o  transcend i t  and now the  technician is  follow- 
ing s u i t .  H e  ca lcu la tes  everything coolly and object ively  and on terminating 
h i s  ca lcu la t ions  he calmly says:  It can be done. W e  l i v e  i n  an age of in- 
ventions and superinventions where yesterday's  f i c t i o n  is today's r e a l i t y ;  
yet,some say t h a t  the  age of technology has only j u s t  begun - which may w e l l  be! 

It can be l e f t  t o  the  v is ionary  t o  p red ic t  the  fu tu re ;  the  technician 
only sees what i s  r e a l ,  and i t  is with t h i s  t h a t  he ca lcula tes .  

Today, many people a r e  occupied with the  question of space f l i g h t .  One 
of t h e  former f l y i n g  o f f i c e r  Max Val ier ,  who was i n  Bremen on Tuesday 
and gave a l a t e rn - s l ide  l e c t u r e  i n  the  b ig  h a l l  of the museum, on a f l i g h t  i n  - 
in te rp lane ta ry  space. No chimera were discussed here,  but  f igures  , curves 
and const ruct ions ,  and p o s s i b i l i t i e s  were pointed out  - a foundation upon 
which t o  bui ld .  Val ier  catches up on old idea  advanced by no less a person 
than Newton, t h a t ,  namely, of bui ld ing a rocket  sh ip ,  f o r  the  rocket  ascends 
even i n  a vacuum, der iv ing i ts  t h r u s t  not from the a i r ,  but from i ts  own 
e f f l u e n t  q u a n t i t i e s  of gas. 

The problem t o  be solved lies i n  f inding a f u e l  of low weight and maximum 
explosive ac t ion,  capable of imparting a f i n a l  ve loc i ty  of 12 km per second. 

This problem can be solved, t h e o r e t i c a l l y  a t  l e a s t ,  by using l i q u i d  f u e l .  
The const ruct ion of the  ship i t s e l f  i s  based on the  Junkers G 24. Valier 
intends t o  reduce t h e  a i r f o i l s  s t e p  by s t e p , , i n s t a l l i n g  ever l a r g e r  rocket  
motors, u n t i l  t h e  pure spaceship w i l l  have taken shape, i n  which the  a i r f o i l s  
w i l l  have completely disappeared and the  con t ro l  surfaces only play a subor- 
d ina te  r o l e .  Takeoff from the  e a r t h  would n a t u r a l l y  have t o  take p lace  a t  
immense speed i n  order t o  overcome the  force  of g rav i ty ,  and conversely the  
landing speed would have to  be very low indeed, s ince  otherwise the  ship  would 
crash;  t h i s  can be done by reversing the th rus t .  Such a spaceship would be 
b u i l t  along r e l a t i v e l y  simple l i n e s .  Preliminary tests a r e  t o  be begun i n  t h e  
very near f u t u r e  and it is  hoped t o  obtain i n  t h i s  way, a t  l e a s t  t o  begin with,  
an a i r c r a f t  f o r  t e r r e s t r i a l  condit ions,  capable of a t t a i n i n g  f a r  g rea te r  
speeds than ever before. I f  t h i s  model s tands the  test, an attempt w i l l  be 
made t o  ascend i n t o  vacuous space i n  order t o  gather experience the re  which 
can be used f o r  t h e  subsequent venture i n t o  planetary space. 

Val ier  does not  s e t  out  with the  immediate object ive  of reaching the  moon 
or  a p lane t .  He in tends  t o  proceed slowly and progressively,  building up, 
t e s t i n g ,  checking, and only then to  venture upon t h i s  bold advance, not  i n  



The manner of a v is ionary ,  s t r e tch ing  f o r t h  h i s  hands i n t o  the  realms of the-  
incalculable ,  but  a s  a hardheaded engineer who reckons with what ac tua l ly  
e x i s t s  . 

The g rea t  idea  of leading mankind i n t o  a completely new domain of tech- 
nology simply s i l e n c e s  any quest ion a s  to  the  why and wherefore. It is  not by 
its u t i l i t y  t h a t  such a f e a t  is  t o  be understood; the  deed as such is a goal i n  
i t s e l f , £ ,  and even i f  i ts  only outcome would be t o  enr ich  our knowledge of the 
laws of nature ,  t h i s  would be reward enough. 

The opt imis t  shouts with joy, already p ic tu r ing  himself s a i l i n g  about i h  
space, dancing from s t a r  t o  s t a r ,  and the  pessimist  smiles cynical ly ,  seeing 
the  l i m i t s ,  t he  obs tac les ,  and u t t e r s  h i s  word of condemnation: "Impossible", 
We a r e  no prophets and we do not know where the  fu tu re  i s  heading. Between 
the  s e t  d i sbe l i e f  and t h e  joyful  af f i rmat ion the re  lies the  cool and object ive  
"possible"; the  technic ian  says no more. A l l  else must be l e f t  t o  t h e  fu tu re ;  
we  must simply wait  and see.  That the  venture has been pronounced poss ib le  
a t  a l l  is already q u i t e  enough f o r  t h e  t i m e  being; indeed, i t  i s  a g rea t  
deal .  . . . -t 

'3 

 ransla slat or's note:  R e s t  of t e x t ,  a s  w e l 1 . a ~  legends of f i g u r e s , ~ i l l e & r b l e  
i n  t h e  o r i g i n a l  copy, 



Other  d e s i g n s  by V a l i e r ,  drawn by H .  and B .  von ~ o m e r  

Ve have l e a r n e d  from a l e t t e r  t o  Ober th  t h a t  i n  November 1926 V a l i e r  com- 
a i s s i o n e d  15 new l a t e r n  s l i d e s  f o r  h i s  l e c t u r i n g  even ings .  T h i s  was h i s  f i r s t  
c o l l a b o r a t i o n  w i t h  t h e  b r o t h e r s  Hans and Botho von Romer, who s u b s e q u e n t l y  drew 
many a d e s i g c  of h i s  i n  t h e i r  v e r y  r e a l i s t i c  manner w i t h  l i g h t  and shadow and 
p e r s p e c t i v e ,  Our F i g u r e s  9 t o  14  were produced i n  t h e i r  a te l ier ,  as were  
T i g u r e s  35, 36 and 37. 

In a d d i t i o n  t o  t h e s e  diagrams d e p i c t i n g  h i s  g r e a t  program of development - 
From Ai rp lane  t o  Spaceship  - and which a l s o  s k i l f u l l y  i l l u s t r a t e  h i s  i d e a s  
concernncg the t a k e o f f  and l a n d i n g  of a r o c k e t  s h i p ,  Valier a l s o  thought  of a 
:~um$e-s o f  other forms f o r  a r o c k e t  p l a n e ,  which t h e  von Rb 'mers  i l l u s t r a t e d  f o r  
hian i n  t h e i r  c o n c r e t e  manner. For  i n s t a n c e ,  t h e  long- fuse lage  r o c k e t  p l a n e :  

. High-speed r o c k e t  a i r c r a f t  f o r  t h e  Europe-America 
s e r v i c e .  Note t h e  t r i m  form of t h e  h u l l  and t h e  
small-span p a r a b o l i c  wings.  

They a l s o  made g r a p h i c  i l l u s t r a t i o n s  of ground v e h i c l e s  w i t h  r o c k e t  pro- 
p u l s i o n ,  working from V a l i e r ' s  p l a n s ,  e . g ,  a r o c k e t - p r o p e l l e d  r a i l  v e h i c l e  and 
e r o c k e t - p r o p e l l e d  s l e d  ( F i g .  40), 

Figu re  39. Rocket-propel led r a i l  v e h i c l e  p lanned f o r  speed r e c o r d ;  - - 
s t r e a m l i n e d  form, echeloned r o c k e t s .  
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F i g u r e  40. Rocket-propel led s l e d ,  p lanned f o r  speed r e c o r d ,  

Compare t h e  p r i m i t i v e  r o c k e t - p r o p e l l e d  r a i l  v e h i c l e s  ( F i g ,  21 and 22) and 
r o c k e t - p r o p e l l e d  s l e d  ( F i g ,  24)  w i t h  t h e  s t r e a m l i n e d  forms i n  these i l l u s t r a -  
t i o n s ,  i . e .  t h e  f i n a n c i a l l y  r e s t r i c t e d  p o s s i b i l i t y  w i t h  t h e s e  opzative forms* 
What a d i r e  c o n t r a s t !  

But is  n o t  t h e  a c t u a l  e x e c u t i o n  more v a l u a b l e  t h a n  t h e  most beautiful 
f igment  of t h e  imagina t ion  on paper?  It was f o r  t h e  e x e c u t i o n  that Max Valier 
went a l l  o u t ;  t h i s  is  why h e  d e s e r v e s  t o  b e  c a l l e d  a  champion of space travel, 
H i s  p r i m i t i v e  r o c k e t  v e h i c l e s  have been g iven  a p l a c e  of honor in the "Deutscl-ie 
Museum". 



Appendix 10 

V a l i e r  w a s  qu ick ly  fo rgo t t en  

A year  a f t e r  Valier's dea th ,  p o s t e r s  i n v i t e d  the  people of B e r l i n  t o  t h e  
demonstrat ion r u n  "of t h e  g r e a t e s t  liquid-oxygen r e a c t i o n  motor i n  t h e  world", 
as w a s  r epo r t ed  by t h e  RWZ on May 2,  1931: 

"Today, i n  t h e  maneuvering a r e a  of t h e  Berlin-Tempelhof a i r p o r t ,  t h e  
g r e a t e s t  liquid-oxygen r e a c t i o n  motor i n  t h e  world w i l l  be  demonstrated, which 
runs on l i q u i d  oxygen and l i q u i d  f u e l .  The des igner  of t h e  v e h i c l e  i s  ch ie f  
engineer  Alfons P ie t sch .  The r e sea rch  work is  being done under t he  patronage 
of D r .  Heylandt,  t h e  well-known oxygen exper t  and t e c h n i c a l  d i r e c t o r  of t h e  
Aktien-Gesellschaft  fi ir  Industr iegasverwertung i n  Berl in-Bri tz .  I n  t h e  an- 
nouncements of t h i s  demonstration one misses a name which has t o  be mentioned 
i n  connect ion wi th  t h e  r e a c t i o n  motor. Max V a l i e r ,  who on May 17 of last  year  
w a s  t h e  v i c t i m  of a f a t a l  acc iden t  which occurred wh i l e  he was t e s t i n g  h i s  
f i r s t  l a r g e  r e a c t i o n  motor wi th  l i q u i d  f u e l ,  i s  t o  be considered a s  t h e  a c t u a l  
inventor  of t h e  r e a c t i o n  motor. We a r e  i n  a p o s i t i o n  t o  p re sen t  t o  t h e  p u b l i c  
a number of documents showing how f a r  Max Va l i e r  had a l r eady  progressed wi th  
h i s  work. It may b e  of i n t e r e s t  t o  some t o  l e a r n  t h a t  Va l i e r  worked on t h e  
f i n a l  s t a g e  wi th  D r .  Heylandt i n  t h e  workshops of t h e  A.-G. f u r  Indus- 
t r iegasverwertung i n  Berlin-Bri. tz,  r i g h t  up t o  h i s  death." 

The au tho r ,  Heinr ich  Weinz, h e r e  r i g h t l y  denounces t h e  unkind f o r g e t f u l -  
nes s  of t hose  who took up Max V a l i e r ' s  work, which w a s  extremely succes s fu l  
t e c h n i c a l l y  and exper imenta l ly ,  and developed i t  j u s t  a l i t t l e  f u r t h e r ,  with- 
ou t  making any mention of t h e  man whose sugges t ion  i t  had been, and who had 
l a i d  t h e  foundat ions.  

Consequently, t h e  RWZ e d i t o r  gave a 1 114 page i l l u s t r a t e d  account of t h e  
dead man's l i f e ,  inc luding  exce rp t s  from l e t t e r s  which, t h i r t y  yea r s  l a t e r ,  
would s e r v e  us  as fragments i n  t h e  g r e a t  mosaic of t he  Valier ch ron ic l e .  

Weinz c losed  h i s  a r t i c l e  wi th  t h e  words: 

"He w a s  considered as a Jules Verne of t h e  20th century - bu t  he  w a s  more 
than  a J u l e s  Verne. He d id  not  only w r i t e ,  bu t  h e  t r i e d  t o  execute h i s  p l ans  
h imsel f .  " 
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