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The modern s c i e n t i f i c  mind considers the construct ion of manned 

space s t a t ions  i n  o r b i t  and the landing of man on the neares t  planets a s  very 

much r e a l i s t i c .  For t h i s  reason, s c i e n t i s t s  and engineers show g rea t  i n t e r -  

es t  i n  the problem of how to transport  bulky and cumbersome spacecraf t  contained 

within the l imited capac i t ies  of rockets. 

The bes t  so lu t ion  to  t h i s  problem, a s  seen by foreign s p e c i a l i s t s ,  

is i n  the broad appl icat ion of i n f l a t ab le  s t ruc tu res ,  

In f l a t ab le  s t ruc tures  a re  made of f l e x i b l e  mater ia l .  A s  the mater ia l  

is f i l l e d  with gas, i t  takes on the necessiry form, and it  r e s i s t s  the e f f e c t  

of ex terna l  loads by means of the excessive pressure which developed within 

the s t r u c t u r e  . 
Such s t ruc tu res  a re  already being used i n  various a reas  of technol- 

ogy and engineering including flying machines--dirigibles, automatic ae ros t a t s ,  

and i n f l a t a b l e  a i r c r a f t .  

It  is now proposed tha t  i n f l a t ab le  s t ruc tu res  might be used success- 

f u l l y  i n  the development of manned, as  well as  unmanned, spacecraft . .  Par t ic -  

u la r  consideration is  given to  the poss ib i l i t y  of applying i n f l a t a b l e  s t ruc-  

tures  i n  systems designed for  the rescue of as t ronauts ,  a s  well a s  the ins t ru-  

mentation of spaceships. 

In f l a t ab le  systems m u s t  be of a minimum weight and s i z e  in  t he i r  

i n i t i a l  (folded) posit ion.  

form of the construction a re  of the highest  magnitude of importance. 

would secure the economic u t i l i z a t i o n  of the working area of the container of 
the catr  ier rocke e . 

Therefore the se lec t ion  of the mater ia l  and the 

This 

Polymer c lo th  of the polyethylene type, polypropylene and other  

, 
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materials  a r e  very promising for  achieving a low weight. 

a small spec i f i c  weight and considerable durabi l i ty  (pa r t i cu la r ly  mylar) 

These materials have 

An appl icat ion might be found i n  i n f l a t a b l e  s t ruc tu res  designed f o r  

manned f l i g h t s  w i t h  a re-entry into the dense layers  of the atmosphere, using 

s ing le  and multi- layered, diagonally-doubled f ab r i c s  made of na tu ra l  as w e l l  

as synthet ic  c lo ths  such as nylonp kapron, for t izon ,  dacron, e t c .  

' 

The se lec t ion  of material  depends on the designation of the space- 

c r a f t  and the conditions of i t s  exploi ta t ion.  Thus, for  s t ruc tu res  designed 

f o r  manned o r b i t a l  f l i g h t s ,  materials of pa r t i cu la r  du rab i l i t y  a r e  necessary. 

I n  other  cases ,  requirements of lesser  magnitude might be placed on the ma- 

t e r i a l .  However, in a l l  cases the mater ia ls  m u s t  have a very low permeability 

to  gas. 

In f l a t ab le  s t ruc tures  and the i r  un i t s  a r e  normally constructed i n  

the form of the s i m p l e s t  geometrical f igures:  cyl inders ,  spheres, and to re s  

(Figure l ) ,  o r  a combination of these. 

f l ex ib l e  material and to develop cornpac t s t ruc tu res  which a r e  convenient f o r  

packing in to  small areas  of the containers of c a r r i e r  rockets. 

This makes i t  possible t o  use  thin, 

Fig. 1. Shapes of I in f la tab le  s t ruc tures .  

An in f l a t ab le  s t ruc tu re  m u s t  take on the designated form i n  a very 

r e l i a b l e  manner. 

unfolding a f t e r  e j ec t ion  from the  container of the rocket  o r  a spec ia l  packing 

box in  which i t  was s tored  during the f l i g h t .  

This depends very much on the method of the s t ruc tu re ' s  

. 

In  the proposed s t ruc tures ,  i n f l a t i o n  is 'accomplished e i t h e r  by the 
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,n\ . ..- energy of gas ( a i r )  l e f t  within the in f l a t ab le  s t ruc tu re  o r  by the energy of 
gas which is e m i t t e d  by special  reagents located with the structure. 

r 
Fig. 2.  Servicing of i n f l a t ab le  s t ruc tu res  by astro-'  

nauts (proposed appearance). 
u The se l ec t ion  of an inf la t ion  method is d i c t a t ed ,  f i r s t  of a l l ,  by 

I t  the designation of the s t ruc tu re  and the. conditions of i t s  exploi ta t ion.  

is  expedient to  apply the f i r s t  method, pa r t i cu la r ly  i n  the case when rap id  

i n f l a t i o n  is  required i n  order t o  give the s t ruc tu re  i t s  assigned shape. The 

second method can be applied when the working area of the s t ruc tu re  is s u f f i -  

c i e n t l y  large.  

Of not  less importance i s  the task to  secure the preservation of the 

shape of the in f l a t ab le  s t ruc tu re  over a prolonged period of t i m e .  

purpose a r e  used spec ia l  coverings which a r e  sprayed on the in t e rna l  o r  exter- 
n a l  surface of the s t ruc ture .  

shape. 

For t h i s  

After hardening these covers secure the required 

Attention is paid to  the problem of the tenaci ty  of an inf la ' table .  

s t r u c t u r e  during c o l l i s i o n s  with micrometeorites. 

According to  data published i n  the foreign press ,  a sphere with a 

diameter of 15 meters a t  an a l t i t u d e  of approximately 1,500 kilometers might 

receive one puncture measuring 0.25 centimeters i n  diameter during a period 
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of one month, a s  a r e s u l t  of co l l i s ions  with meteorites.  An automatic reseal- 

ing of punctures, for  instance by means of i n j ec t ing  rapidly hardening l i qu ids  

i n t o  t h e  spec i f i c  sec t ion  of the inf la tab le  structure where a drop i n  pressure 

takes place, is provided fo r  such a case,  In  Figure 2 is shown another method 

f o r  repa i r ing  in f l a t ab le  s t ruc tures  by astronauts  i n  the course of t h e i r  ex& 
travehicular  examination of the c ra f t .  

We s h a l l  examine several  projects.  L e t  u s  take, €or instance, an 
i n f l a t a b l e  space s ta t ion/ laboratory designed f o r  a prolonged f l i g h t  in o r b i t  

w i t h  a crew of as t ronauts  on board (Figure 3 ) e  

c 
Fig. 3. Design o f  an in f l a t ab le  orb i t ing  s t a t ion .  

The design of such a s t a t ion ,  which has the form of a tore ,  cons i s t s  

of a combination of r i g i d  and inf la tab le  elements, Six r i g i d  cylinders are 

connected by sect ions.  A r i g i d  cy l indr ica l  hub is  connected to  the tore  by 

three in f l a t ab le  spokes which give access to  the r i g i d  cylinders.  The s t a -  

t i on  r o t a t e s  around its hub for the purpose of m a t i n g  a r t i f i c i a l  gravi ty .  

Thanks to  the large diameter of the tore  (36 - 45 meters) the speed of ro ta -  

t i on  necessary to c rea te  such gravity i s  not  large.  Such elements of the s t a -  

t i on  as, fo r  instance,  a so l a r  co l lec tor ,  f l o o r s ,  and fu rn i tu re  are a l s o  pro- 

posed to  be constructed i n  the form of i n f l a t a b l e  s t ruc tures .  

In f l a t ab le  apparatus designed f o r '  the r e tu rn  of the crew to  Earth ' 

is provided on board the s t a t ion .  Before launching, the s t a t i o n  w i l l  be 

s tored  i n  the nose sec t ion  of the c a r r i e r  rocket.  

deploy au  toma t i c a l  ly  and become inf la  ted . 
I n  o r b i t  the s t a t i o n  w i l l  

A s imple r  i n f l a t ab le  spacecraf t  is presented in  Figure 4, It is 

proposed to  take such a space statfon on board one of the "Gemini" spaceships, 
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c? The in f l a t ab le  s t a t i o n  (pictured i n  center)  w i l l  take on the form of a cyl in-  

de r  with a diameter of 3 meters and a length of 7.6 meters. The walls of the 

s t a t i o n  w i l l  be fabr icated from laminated mater ia l  and f o r t i f i e d  by so l id i fy-  

ing polymers which w i l l  add r i g i d i t y  to the s t ruc ture .  

The passive communication s q t e l l i t e s  of the "Echo" type a r e  another 

example of an in f l a t ab le  s t ruc tu re ,  Spacecraft  of such a type might be pre- 
pared i n  the form of a s ingle-uni t  i n f l a t ab le  structure. 

The American press i n  par t icu lar  has reported the launching of a 

s a t e l l i t e  which car r ied  a folded inf la tab le  envelope i n  i ts  nose sect ion.  In 
a c i r cu la r  o r b i t  a t  an a l t i t u d e  of approximately 1,000 kilometers, the enve- 

lope was supposed to have separated from the s a t e l l i t e  and become in f l a t ed  

with gas. 

mater ia l .  I n  the conditions of a vacuum the mater ia l  should have become evap- 

orated under the influence of the u t t r av io l e t  r ad ia t ion  of the Sun and the 

remaining sphere-shaped body, measuring nine meters i n  diameteqwould be used 

i n  the capacity of a passive communication s a t e l l i t e .  

This s t ruc tu re  consisted of a wire-mesh body covered by a spec ia l  

c The Federal Republic of Germany is a l s o  developing an i n f l a t a b l e  

s a t e l l i t e  f o r  a complex of s c i e n t i f i c  invest igat ions.  A l l  sec t ions  and ele- 
ments of t h i s  s a t e l l i t e  a r e  planned to  be constructed of i n f l a t ab le  materials 
combined with r i g i d  bodies, 

I 

In f l a t ab le  s t ruc tu res  might a l s o  f ind  a broad appl ica t ion  i n  space- 

c r a f t  designed f o r  re-entry in to  the dense layers  of the atmosphere. I t  i s  

proposed to use such spacecraf t  for the r e tu rn  of crew members of space s t a -  

t ions  and a l s o  fo r  the rescue of elements of spaceships. 

r a tus  w i l l  take on its required form by means of gas ( f o r  instance,  helium) 

which the spaceship w i l l  i n j e c t  into it. Special  j e t  motors w i l l  be used f o r  

Such a f ly ing  appa- 

navigat ion through space. During the entry in to  the dense layers  of the a t -  

mosphere, decelerat ion of the spacecraft  w i l l  be accomplished by i n f l a t a b l e  

elements of la rge  dimensions, due to the formation of a l i f t i n g  force.  From 

then on, the spacecraf t  w i l l  g l ide  through the atmosphere and w i l l  accomplish 

a "d i r ig ib le"  landing, i.e. by releasing gasi' 

The use of i n f l a t ab le  wing-parachutes is-proposed fo r  the rescue of 
- p a r t s  and elements of spaceships, 
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, In f l a t ab le  s t ruc tu re  released by a "Gemini" 
capsule-(proposed shape). 

Astronautics has already acquired a c e r t a i n  prac t ica l  experience i n  
In s p i t e  of the complexity of problems re- 

c 
the use of i n f l a t ab le  s t ruc tures .  

l a ted  to the development of such c ra f t ,  the advantages of such s t ruc tu res  a r e  

indisputable i n  the opinion of foreign s p e c i a l i s t s ,  and fu r the r  appl ica t ion  

of such s t ruc tu res  w i l l  undoubtedly be Eound. 

deve lopen t  of spacecraf t  of various designations,  

We have in perspective the . 

e 
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