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Today, I would l i k e  t o  i n t r o d u c e  t o  you a  few of o u r  company 's  

p r o j e c t s  i n  t h e  f i e l d  of l e i s u r e  and r e c r e a t i o n .  

F i r s t  a l l o w  m e  t o  p r e s e n t  a  b r i e f  background of o u r  company. T a i y o  

Kogyo C o r p o r a t i o n  was o r i g i n a l l y  e s t a b l i s h e d  i n  1922 by my grand-  

f a t h e r .  I n  1945,  d u r i n g  World War 11, t h e  company's f a c i l i t i e s  were  

c o m p l e t e l y  d e s t r o y e d .  I n  1946 t h e  company was r e b u i l t  by my f a t h e r ,  

Ryo ta ro  Nohmura, t h e  c u r r e n t  Chairman of t h e  Board and Chie f  E x e c u t i v e  

O f f i c e r  . 
S i n c e  t h e  company s t a r t e d ,  Taiyo Kogyo h a s  c o n t i n u e d  t o  d e v e l o p  

p r o d u c t s  which u t i l i z e  membrane t echno logy  and a s  e v i d e n c e d  by t h e  

r emarkab le  growth of o u r  company we have been h i g h l y  s u c c e s s f u l .  The 

development of  membrane s t r u c t u r e s  h a s  been a  s i g n i f i c a n t  f a c t o r  i n  

o u r  s u c c e s s .  

P r e s e n t l y  Ta iyo  Kogyo employs 900 p e o p l e  w i t h  1988 r e v e n u e  p r o j e c t e d  

t o  b e  300 m i l l i o n  U.S. d o l l a r s  ($370 m i l l i o n  Aus. d o l l a r s )  Ta iyo  

Kogyo h a s ,  a d d i t i o n a l l y ,  25 s u b s i d i a r i e s  w i t h  a  t o t a l  employment of 

a p p r o x i m a t e l y  1400 w i t h  t o t a l  r evenues  f o r  t h i s  y e a r  p r o j e c t e d  a t  

420 m i l l i o n  U.S. d o l l a r s  ($515 m i l l i o n  Aus. d o l l a r s ) .  

H e l i o s  I n d u s t r i e s  became a  100% s u b s i d i a r y  of Ta iyo  Kogyo i n  1975,  

promot ing membrane s t r u c t u r e s  n o t  o n l y  i n  Nor th  America, b u t  wor ld  

wide ,  e x c e p t  f o r  Japan .  I w i l l  p r e s e n t  s e v e r a l  p r o j e c t s  of H e l i o s  

I n d u s t r i e s ,  l a t e r .  

Looking a t  t h e  h i s t o r y  of  Taiyo Kogyo's involvement  w i t h  membrane 

s t r u c t u r e s ,  I b e l i e v e  t h i s  photograph w i l l  b e  of  i n t e r e s t :  



# 'L- 

T h i s  t e n t  was d e v e l o p e d ,  m a n u f a c t u r e d  and p a t e n t e d  i n  J a p a n  by my 

g r a n d f a t h e r  i n  1930.  Unique f o r  t h a t  e r a  was t h e  u s e  of  a i r  in-  

f l a t e d  t u b e s  a s  t h e  s u p p o r t i n g  e l e m e n t s .  I h a v e  been  t o l d  t h e  t u b e  

m a t e r i a l .  w a s  n a t u r a l  r u b b e r .  We b e l i e v e  t h i s  was t h e  f i r s t  a i r  

i n f l a t a b l e  s t r u c t u r e .  I t  i s  u n f o r t u n a t e  t h a t  t h e  p a t e n t  h a s  e x p i r e d .  

Dur ing  t h e  1 9 2 0 ' s  and 3 0 ' s  we became i n v o l v e d  i n  t h e  d e s i g n ,  e n g i n e e r i n g  

and  c o n s t r r x c t i o n  o f  a i r c r a f t  h a n 2 e r s  which  I b e l i e v e  c a n  b e  d e f i n e d  as 

l a r g e  s c a l e  s t r u c t u r e s .  These  s t r u c t u r e s  w e r e  r e q u i r e d  t o  b e  eng- 

i n e e r e d  t o  w i t h s t a n d  t h e  Typiioon f o r c e  winds  which  a l l  t o o  f r e q u e n t l y  

i m p a c t  J a p a n .  

" F e s t i v a l s "  a r e  one  o f  J a p a n ' s  main l e i s u r e  and  r e c r e a t i o n  t i m e  a c t -  

i v i t i e s .  For  many v e a r s  t h e  J a p a n e s e  h a v e  c e l e b r a t e d  h a r v e s t  t i m e  e a c h  

f a l l ,  t h e  new y e a r ,  wedd inqs ,  r e l i g i o u s  f e s t i v a l s ,  e t c ,  e t c .  I t  i s  n o  

e x a g g e r a t i o n  t o  s a y  t h a t  t h e s e  f e s t i v e  e v e n t s  have  i n f l u e n c e d  and 

s t i m u l a t e d  t h e  development  o f  membrane s t r u c t u r e s  i n  J apan .  I a m  s u r e  

a l l  o f  t h e  p e o p l e  a t  t h i s  c o n v e n t i o n  a g r e e  t h a t  membrane s t r u c t u r e s  

p r o d u c e  a most  s u i t a b l e  j t m o s p h e r e  whereve r  p e o p l e  g a t h e r  t o g e t h e r .  
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I n  t h e  h i s t o r y  of J a p a n e s e  f e s t i v a l s  and w o r l d ' s  f a i r s ,  I b e l i e v e  

t h e  most i m p r e s s i v e  u s e  of membrane s t r u c t u r e s  was a t  Expo 70, Osaka. 

Taiyo Kogyo d e s i g n e d ,  e n g i n e e r e d  and c o n s t r u c t e d  t h e  g r e a t e s t  number 

and v a r i e t y  of membrane s t r u c t u r a t h e  world  had s e e n  up t o  t h a t  t ime .  

I would l i k e  t o  show you some of t h e  e x c i t i n g , s t r u c t u r e s  from t h a t  

e x p o s i t i o n :  

I-. m - -, /:;' - - 

The Uni ted  S t a t e s  P a v i l i o n  had a  covered  a r e a  of 10 ,000  s q u a r e  m e t e r s .  

T h i s  was t h e  f i r s t  low p r o f i l e  a i r  s u p p o r t e d  c a b l e  r e s t r a i n e d  f a b r i c  

roof  s t r u c t u r e .  Because of  government r e g u l a t i o n s  and t h e i r  s t r u c t u r a l  

r e q u i r e m e n t s  of in- depth  e n g i n e e r i n g  e v a l u a t i o n ,  i t  took  u s  1 7  y e a r s  from 

t h e  t ime  of Expo 70 t o  g e t  a p p r o v a l  and c o n s t r u c t  a  permanent roof  

s t a d i u m  s i m i l a r  i n  d e s i g n  t o  t h e  membrane roof  of t h i s  p a v i l i o n .  



Automobile Pavilion - cable net supported tension membrane structure- 
45 meters in diameter. 



Fuji Group Pavilion . - An air inflated tube structure. Each of 16 

tubes are 4 meters in diameter and 78 meters long. 



Mush Bal loon - 30 m e t e r s  d i a m e t e r ,  a i r  i n f l a t a b l e  s t r u c t u r e s  t h a t  

open and c l o s e .  



Telecommunication Pavilion - caterpillar shape tension membrane 
structure covering 3800 square meters. 



Expo 70 presented us with the tremendous opportunity to develop 

new membrane structure technology. Since Expo 70, we have con- 

sfructed many structures for expositions and recreational facilities. 

- 

- Childrens Exposition using space frames and fabric structures. 



Portopia Exposition in Kobe 



Winter season i c e  s k a t i n g  r i n k  cover  



Outdoor  Amphitheater 



Main gate  structure f o r  Okinawa Expo 75 



At the world fair in Tsukuba, Expo 85, we successfully constructed 

95% of the fabric structures. Here are examples. of our products: 

Electric Power Pavil ion 





Suntory Pavi l  t on  



I p r e s e n t ,  now, some of t h e  p r o j e c t s  of H e l i o s  I n d u s t r i e s  t h a t  have 

been c o n s t r u c t e d  i n  North America. I n  1975 H e l i o s  I n d u s t r i e s  s t a r t e d  

t o  promote membrane s t r u c t u r e s  world  wide.  A t  o u r  C a l i f o r n i a  f a c i l i t y  

we have t h e  f u l l  c a p a b i l i t y  t o  d e s i g n ,  e n g i n e e r  and manufacture  a i r  

and t e n s i o n  membrane s t r u c t u r e s .  A s  p r e v i o u s l y  s t a t e d ,  H e l i o s  Ind-  

u s t r i e s  r e p r e s e n t s  Ta iyo  Kogyo C o r p o r a t i o n  i n t e r n a t i o n a l l y  f o r  

membrane s t r u c t u r e s .  W e  have s u c c e s s f u l l y  completed p r o j e c t s  n o t  o n l y  

i n  North  America b u t  i n  o t h e r  a r e a s  of  t h e  world  i n c l u d i n g  C e n t r a l  and 

South  America, S o u t h e a s t  A s i a ,  A f r i c a  and t h e  Middle E a s t .  You n o t i c e  

I d i d  n o t  mention A u s t r a l i a .  We a r e  v e r y  i n t e r e s t e d  i n  t h e  A u s t r a l i a n  

market  and we a r e  c u r r e n t l y  l o o k i n g  f o r  a n  A u s t r a l i a n  f i r m  w i t h  whom 

we can  deve lop  a working r e l a t i o n s h i p .  

Today, I have s e l e c t e d  o u t d o o r  a m p h i t h e a t e r s  a s  one of t h e  major a p -  

p l i c a t i o r s f o r  membrane s t r u c t u r e s  i n  t h e  l e i s u r e  and r e c r e a t i o n  marke t .  

These s t r u c t u r e s  were c o n s t r u c t e d  f o r  p r i v a t e  theme p a r k s ,  m u n i c i p a l i-  

t ies and c o u n t y ,  s t a t e  and U.S. government a g e n c i e s .  

Tampa S t a t e  F a i r g r o u n d s  
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Busch  Gardens ,  W i l l i a m s b u r g ,  V i r g i n i a  



Magic Mountain Theme Park in California 

- 





- 

-- University of Miami, Florida 



City of Tulsa, Oklahoma 



Toronto, Canada 
- 



Each count ry  has  a  d i f f e r e n t  way t o  enjoy l e i s u r e  and r e c r e a t i o n .  

Fo r tuna t e ly ,  through Japanese c u l t u r e ,  Japan has  developed i n t o  a  

s o c i e t y  t h a t  loves  t o  c e l e b r a t e  f e s t i v a l s .  Our c a p a b i l i t y  i s  n o t  

~ n l y  t o  des ign ,  engineer  and c o n s t r u c t  s t r u c t u r e s ,  w e  now handle  

the complete des ign  of an expos i t i on  and, a t  t imes,  t h e  ope ra t i o ]  

of t h e  e n t i r e  event .  Here i s  an example of t h e  most r e c e n t  loca :  

expos i t i ons  i n  which w e  were involved wi th  t h e  master  des ign .  

These expos i t i ons  a r e  c u r r e n t l y  open i n  Japan 

Saitama Exposi t ion 



Nara Silk Road Exposition 



A s  i s  no doubt t r u e  i n  a l l  c o u n t r i e s ,  t h e r e  a r e  r e s t r i c t i o n s  placed 

on t h e  c o n s t r u c t i o n  indus t ry  i n  t h e  form of bu i ld ing  codes o r  laws 

enforced  by a  Cons t ruc t ion  Minis t ry  o r  o t h e r  government agenc ies .  I 

b e l i e v e  we.& £geJ t h a t  c o n t r o l s  a r e  necessary  i n  t h e  i n t e r e s t  of . -, 
l i f e  saf ~ & ~ e r ,  I am s u r e  we have a l l  experienced t h e  f r u s t r a t i o n s  

of worki ough v a r i o u s  bu reauc ra t i c  government agenc ies  f o r  e i t h e r  

acceptance  of new bu i ld ing  concepts  o r  approva l  of new b u i l d i n g  

m a t e r i a l s .  Japan i s  no except ion  and t o  t h a t  end Taiyo Kogyo is 

devot ing  a  t o t a l  e f f o r t  t o  develop, through advanced technology, a  

v e r i f i a b l e  set of g u i d e l i n e s  f o r  membrane s t r u c t u r e s  and t h e i r  com- 

ponent m a t e r i a l s  t h a t  w i l l  j u s t i f y  t h e  approval  of t h e s e  s t r u c t u r e s  by 

t h e  a p p r o p r i a t e  agenc ies .  

Our e f f o r t s  inc lude :  

1. Establ ishment  of t e s t i n g  procedures  f o r  membrane s t r u c t u r e  

f a b r i c s .  

. Development of t h e  t e s t i n g  equipment. For example b i a x i a l  t e s t i n g  

machines. Our b i a x i a l  t e s t i n g  equipment i s  t h e  most complete i n  t h e  

i n d u s t r y .  Advanced t e s t i n g  equipment s imu la t e s  a c t u a l  l oad ings ,  

producing d a t a  e s s e n t i a l  t o  computer c a l c u l a t i o n s .  

3 .  The u t i l i z a t i o n  of computers f o r  de s ign ,  engineer ing  and f a b r i c a t i o n  

procedures .  

4.  Developing automated product ion technologies  and equipn 

(Robot ics ) .  

W e  a l s o  e s t a b l i s h e d  t h e  Japanese Membrane S t r u c t u r e  Assoc ia t ion  i n  

1966, t h i s  o rgan iza t ion  i s  s i m i l a r  t o  t h e  Membrane S t r u c t u r e  Assoc- 

i a t i o n  of A u s t r a l i a .  



In 1971 Teflon coated fiberglas was introduced in the United States as 

a fabric for permanent architectural structures. However, in Japan, we 

had to wait almost 15 years' before obtaining approval to use this material 

for permanent structures. It was in 1986 that Teflon coated fiberglas 

was finally authorized as a non-flammable material by the Ministry of 

Construction. The era of Teflon membrane structures has finally arrived 

in Japan. Over the past 2 years, we have constructed more than 30 Teflon 

ated fabric structures. Here are examples of a few of these projects: 

School gymnasium enclosure 



Swimming pool  enc lo s  ure 



School gymnasium 



Beginning i n  1976 we became heav i ly  involved wi th  space  frame s t r u c t u r e s .  

Here a r e  examples of t h e  combination of space  frames and Teflon coa ted  

f i b e r g l a s :  

Horse r i d i n g  a r ena  



Permanent Exposition Plaza in Osaka covering 4,000 square meters. 



This year, we completed Japan's first air supported Baseball stadium with 

Teflon membrane in Tokyo. 

Exterior of Tokyo Dome 



I n t e r i o r  of Toky 

C r e a t i n g  a new c 

.o Dome 

r i t h  m e  mbrane s t r u c t  t h i s  i: j Our 

a s p i r a t i o n .  


