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(5)  Improvements  in  modular  building  structures. 

A  modular  building  structure  comprises  a  support 
structure  (10)  including  a  plurality  of  spaced  vertical  col. 
umns,  (11)  and  horizontal  beams  (12)  interconnected  be- 
tween  columns  to  form  a  rigid  support  system.  At  least  one 
space  module  (22)  structurally  defining  an  enclosed  volumne 
of  space  is  adapted  to  be  removably  supported  from  said 
support  structure.  There  are  provided  in  combination,  utility 
conduits  (45-49)  integrated  with  at  least  some  of  said 
columns  and  connectable  at  their  lower  ends  to  utility  inlets 
and  outlets  (41).  There  are  also  column  manifold  means  (50) 
at  a  plurality  of  levels  in  each  of  the  vertical  columns,  the 
manifold  means  having  connections  to  the  utility  conduits. 
Module  manifold  means  162)  are  provided  in  the  space 
modules  and  have  connections  to  utility  conduits  (92-98) 
within  the  modules.  Coupling  members  (65)  each  having 
conduits  for  the  utilities  and  means  for  connection  to  both  a 
column  manifold  means  and  a  module  manifold  means  are 
provided,  said  connection  means  being  constructed  and 
arranged  so  that  connection  of  the  coupling  member  with  a 
manifold  means  in  a  column  and  a  module  connects 
together  the  utility  conduits  in  the  module  and  the  column 
via  the  conduits  in  the  coupling  member. 





The  i n v e n t i o n   r e l a t e s   to   m o d u l a r   b u i l d i n g   s t r u c t u r e s ,  

some  a s p e c t s   of  w h i c h   a r e   d e s c r i b e d   in  my  U n i t e d   S t a t e s  

P a t e n t s   3 7 1 2 0 0 7   and  3 8 3 8 5 4 5 .   T h i s   i n v e n t i o n   i s   c o n c e r n e d  

w i t h   f u r t h e r   a s p e c t s   of  s u c h   s y s t e m s   and  p r o v i d e s   a  

m o d u l a r   b u i l d i n g   s t r u c t u r e   c o m p r i s i n g   a  s u p p o r t   s t r u c t u r e  

i n c l u d i n g   a  p l u r a l i t y   of  s p a c e d   v e r t i c a l   c o l u m n s ,  

h o r i z o n t a l   beams   i n t e r c o n n e c t e d   b e t w e e n   c o l u m n s   to  f o r m  

a  r i g i d   s u p p o r t   s y s t e m ,   and  a t   l e a s t   one  s p a c e   m o d u l e  

s t r u c t u r a l l y   d e f i n i n g   an  e n c l o s e d   v o l u m e   of  s p a c e   a n d  

a d a p t e d   to   be  r e m o v a b l y   s u p p o r t e d   f rom  s a i d   s u p p o r t  

s t r u c t u r e ,   in  w h i c h   t h e r e   a r e   p r o v i d e d   u t i l i t y   c o n d u i t s  

i n t e g r a t e d   w i t h   a t   l e a s t   some  of  s a i d   c o l u m n s   a n d  

c o n n e c t a b l e   a t   t h e i r   l o w e r   e n d s   to   u t i l i t y   i n l e t s   a n d  

o u t l e t s ,   c o l u m n   m a n i f o l d   means   a t   a  p l u r a l i t y   of  l e v e l s  

in  e a c h   of  t h e   s a i d   some  v e r t i c a l   c o l u m n s ,   s a i d   m a n i f o l d  

means   h a v i n g   c o n n e c t i o n s   to   t h e   s a i d   u t i l i t y   c o n d u i t s ,  
m o d u l e   m a n i f o l d   means   in   a t   l e a s t   some  of  s a i d   s p a c e  
m o d u l e s   h a v i n g   c o n n e c t i o n s   to   u t i l i t y   c o n d u i t s   w i t h i n  

t he   m o d u l e s   and  c o u p l i n g   m e m b e r s   e a c h   h a v i n g   c o n d u i t s  

f o r   t h e   u t i l i t i e s   and  means   f o r   c o n n e c t i o n   to   b o t h   a  

co lumn  m a n i f o l d   means   and  a  m o d u l e   m a n i f o l d   means   s a i d  

c o n n e c t i o n   means   b e i n g   c o n s t r u c t e d   and  a r r a n g e d   s o  

t h a t   c o n n e c t i o n   of  t h e   c o u p l i n g   member  w i t h   a  m a n i f o l d  

means  in  a  c o l u m n   and  a  m o d u l e   c o n n e c t s   t o g e t h e r   t h e  

u t i l i t y   c o n d u i t s   in  t h e   m o d u l e   and  t h e   c o l u m n   v i a   t h e  

c o n d u i t s   in  t h e   c o u p l i n g   m e m b e r .  



F u r t h e r   f e a t u r e s   and  a d v a n t a g e s   of  t h e   i n v e n t i o n  

w i l l   be  a p p a r e n t   f rom  t h e   f o l l o w i n g   d e s c r i p t i o n   b y  

way  of  e x a m p l e ,   of  a  p r e f e r r e d   e m b o d i m e n t   of  t h e  

i n v e n t i o n ,   t h e   d e s c r i p t i o n   b e i n g   r e a d   w i t h   r e f e r e n c e  

to   t h e   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h : -  

F i g u r e   1  i s   a  d i a g r a m m a t i c   p e r s p e c t i v e   v i e w   o f  

p a r t   of   a  s u p p o r t   s t r u c t u r e   of   a  m o d u l a r   b u i l d i n g  

s t r u c t u r e   a c c o r d i n g   to   t h e   i n v e n t i o n ;  

F i g u r e   2  i s   a  p e r s p e c t i v e   v i e w   of  p a r t   of   o n e  

l e v e l   in   t h e   s t r u c t u r e   of  F i g u r e   1  and  s h o w i n g   s p a c e  
m o d u l e s   a c c o r d i n g   to   t h e   i n v e n t i o n   f o r m i n g   p a r t   o f  

t h e   s t r u c t u r e ;  

F i g u r e   3  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   of  o n e  

of  t h e   s p a c e   m o d u l e s   and  t h e   a d j a c e n t   s u p p o r t   s t r u c t u r e ;  

F i g u r e   4  i s   an  e n l a r g e d   p l a n   v i e w ,   p a r t l y   c u t -  

away ,   of  a  c o u p l i n g   member   c o n n e c t i n g   t h e   s p a c e   m o d u l e  

to   t h e   s u p p o r t   s t r u c t u r e ;  

F i g u r e   5  i s   an  e l e v a t i o n ,   p a r t l y   c u t   away ,   of   t h e  

c o u p l i n g   member  of  F i g u r e   4 ;  

F i g u r e   6  i s   an  e n l a r g e d   p e r s p e c t i v e   v i e w   of  p a r t  

of  one  of  t h e   s p a c e   m o d u l e s ,   s h o w i n g   t h e   d i s t r i b u t i o n  

of  n o n - e l e c t r i c a l   u t i l i t i e s ;  

F i g u r e   7  i s   a  v i e w   s i m i l a r   to   F i g u r e   6  b u t   s h o w i n g  

t h e   d i s t r i b u t i o n   of  e l e c t r i c a l   u t i l i t i e s ,   a n d  

F i g u r e   8  i s   an  e n l a r g e d   v i e w   of   t h e   c o l u m n   m a n i f o l d  

of   F i g u r e   3 .  

In  my  U n i t e d   S t a t e s   P a t e n t   No.  3 7 1 2 0 0 7   t h e r e   i s  

d e s c r i b e d   a  m o d u l a r   b u i l d i n g   s t r u c t u r e   c o m p r i s i n g   a  

s u p p o r t   s t r u c t u r e   or  s p a c e   f r a m e  w h i c h   s u p p o r t s   a  n u m b e r  

of   s p a c e   m o d u l e s   and ,   in  my  U n i t e d   S t a t e s   P a t e n t   N o .  

3 8 3 8 5 4 5 ,   t h e   c o n s t r u c t i o n   of   t h e   s p a c e   m o d u l e s   i s  

d e s c r i b e d   in  more  d e t a i l .   R e f e r e n c e   i s   d i r e c t e d   t o  

t h e s e   two  s p e c i f i c a t i o n s   f o r   a  more   d e t a i l e d   d e s c r i p t i o n  



of  t h e   s p a c e   f r a m e   and  s p a c e   m o d u l e s   and  t h e   c o l l a r  

c o n n e c t o r   and  s u p p o r t   means   by  w h i c h   t h e   s p a c e   m o d u l e s  

a r e   s u p p o r t e d   on  t h e   f r a m e .  

R e f e r r i n g   now  to  t h e   d r a w i n g s ,   t h e   b a s i c   c o m p o n e n t s  
of  t he   m o d u l a r   b u i l d i n g   s t r u c t u r e   a r e   as  f o l l o w s .   T h e  

s p a c e   f r a m e   10  c o m p r i s e s   a  n u m b e r   of  s p a c e d   v e r t i c a l  

c o l u m n s   11  and  h o r i z o n t a l   beams   12.  Each  c o l u m n   11  i s  

s u p p o r t e d   by  a  f o u n d a t i o n   13  and  c o m p r i s e s   a  c l u s t e r  

of  f o u r   v e r t i c a l   s t r u c t u r a l   t u b e s   14  w h i c h   a r e   h e l d  

a r e   m a i n t a i n e d   in  s p a c e d   r e l a t i o n s h i p   by  s p a c e d   p l a t e s  

15.  Web  p l a t e s   16  may  i n t e r c o n n e c t   t h e   t u b e s   14  t o  

p r o v i d e   s t i f f e n i n g   of   t h e   c o l u m n s   and  t h e   w a l l   t h i c k n e s s  

of  t u b e s   14  and  t h i c k n e s s   of  p l a t e s   16  a r e   s e l e c t e d  

a c c o r d i n g   to   t h e   s i z e   and  w e i g h t   of   t h e   s t r u c t u r e   t o  

be  s u p p o r t e d   on  t h e   s p a c e   f r a m e .   T h u s ,   in  m u l t i p l e  

s t o r e y   s t r u c t u r e s ,   t h e   l o w e r   t u b e s   14  h a v e   t h i c k n e s s  

w a l l s   and  t h e   l o w e r   p a r t s   of  c o l u m n s   11  a r e   p r o v i d e d  

w i t h   web  p l a t e s   16  of  i n c r e a s i n g   t h i c k n e s s   w h i l e   t h e  

u p p e r   p a r t s   of  t h e   c o l u m n s   may  d i s p e n s e   w i t h   w e b  

p l a t e s .  

At  e a c h   b u i l d i n g   l e v e l   or  s t o r e y   of  t h e   s p a c e  

f r a m e ,   f o u r   m u t u a l l y   p e r p e n d i c u l a r   h o r i z o n t a l   b r a n c h  

beams  17  a r e   c e n t i l e v e r e d   o u t w a r d l y   f rom  e a c h   c o l u m n  

11  to   s p a n   f rom  one  c o l u m n   to  t h e   n e x t   or   to   a  m o d u l a r  

c r o s s - b e a m   18.  The  b r a n c h   beams   17  a r e   r i g i d l y  

a t t a c h e d   to   t h e   t u b e s   14,  f o r   e x a m p l e   by  w e l d i n g .  

Each  m o d u l a r   c r o s s - b e a m   18  c o m p r i s e s   f o u r   m u t u a l l y  

p e r p e n d i c u l a r   beam  p o r t i o n s   19  s e c u r e d   to   one  a n o t h e r  

to  fo rm  a  c r o s s   w i t h   t h e   e n d s   of   t h e   c r o s s   a d a p t e d   t o  

be  c o n n e c t e d   to   a d j a c e n t   e n d s   of   b r a n c h   beams   17.  T h e  

s a i d   a d j a c e n t   e n d s   of  b r a n c h   beams   17  and  b e a m s  

p o r t i o n s   19  a r e   j o i n e d   by  a  c o n n e c t o r   member  21  w h i c h  

a l s o   s e r v e s   t h e   p u r p o s e   of  s u p p o r t i n g   i t s   a s s o c i a t e d  



s p a c e   m o d u l e s   on  t h e   h o r i z o n t a l   beams   and  l e v e l l i n g  

t h e   s p a c e   m o d u l e ,   as  i s   d e s c r i b e d   in   U n i t e d   S t a t e s  

S p e c i f i c a t i o n   No.  3 7 1 2 0 0 7 .  

Each   s p a c e   m o d u l e   22  i s   a  b o x - s h a p e d   e n c l o s u r e  

h a v i n g   f l o o r ,   r o o f ,   w a l l s   and  o p e n i n g s   d e f i n i n g   a  

s p a c e .   The  w a l l s   c o m p r i s e   w a l l   c o m p o n e n t s   23  c u r v e d  

a t   one  end  to   a b u t   a d j a c e n t   w a l l   c o m p o n e n t s   to   f o r m  

c o r n e r s   24  w h i c h   c o r r e s p o n d   in   s h a p e   to   r o u n d e d  

c o r n e r s   of   f l o o r   and  r o o f   c o m p o n e n t s   26,  27.  T h e  

f l o o r   and  r o o f   c o m p o n e n t s   h a v e   r e s p e c t i v e l y   u p w a r d l y  

and  d o w n w a r d l y   c u r v e d   e d g e s   w h i c h   c o - o p e r a t e   w i t h  

and  a r e   a t t a c h e d   to   t h e   l o w e r   and  u p p e r   e d g e s   o f  

t h e   w a l l   c o m p o n e n t s .   F rame   c o m p o n e n t s   28  d e f i n e  

o p e n i n g s   29  and  a r e   s i m i l a r l y   a t t a c h e d   to   t h e   f l o o r  

and  r o o f   c o m p o n e n t s   26,  27  and  a d j a c e n t   e d g e s   o f  

w a l l   c o m p o n e n t s   23.  The  f l o o r   c o m p o n e n t   26  p r o v i d e s  

an  o u t e r   s h e l l   b a s e   of   t h e   s p a c e   m o d u l e   and  a  f l o o r  

s u r f a c e   i s   p r o v i d e d   w i t h i n   t h e   m o d u l e s   by  a  c r u c i f o r m  

member  31  and  f l o o r   p a n e l s   32.  The  e n d s   of  c r u c i f o r m  

member   31  a b u t   t h e   l o w e r   e d g e s   of  f r a m e s   28  and  t h e  

e d g e s   of  t h e   c r u c i f o r m   member   a r e   a d a p t e d   to   s u p p o r t  

t h e   f l o o r   p a n e l s   32  w h i c h   f i t   b e t w e e n   t h e   c r u c i f o r m  

member   and  t h e   e d g e   of   t h e   f l o o r   c o m p o n e n t   26.  As  

can  be  s e e n   f rom  F i g u r e   2,  t h e   f l o o r   p a n e l s   32  may  b e  

s i m p l y   p l a n a r   p a n e l s   or  may  be  t h e   b a s e   p a n e l s   o f  

m o d u l a r   f u r n i t u r e   u n i t s   s u c h   as  k i t c h e n   u n i t s   3 4 ,  

s e t t e e   u n i t s  3 5 ,   d i n i n g   u n i t s   36  and  b a t h r o o m   u n i t s  

37,  to  be  d e s c r i b e d   in   more   d e t a i l   b e l o w .  

As  i s   s t a t e d   in  U n i t e d   S t a t e s   S p e c i f i c a t i o n s  

Nos.   3 7 1 2 0 0 7   and  3 8 3 8 5 4 5 ,   t h e   b u i l d i n g   s t r u c t u r e   i s  

e n e r g i z e d   by  t h e   p r o v i s i o n   of  u t i l i t i e s   to   t h e   s p a c e  
m o d u l e s .   The  u t i l i t y   p a t h s   of  t h e   i l l u s t r a t e d  

s t r u c t u r e   w i l l   now  be  d e s c r i b e d   in  d e t a i l .   T h e  



u t i l i t i e s   w h i c h   a r e   p r o v i d e d   to   t h e   m o d u l e s   a r e   w a t e r ,  

g a s ,   e l e c t r i c i t y ,   t e l e p h o n e   and  t e l e v i s i o n   i n p u t s  

t o g e t h e r   w i t h   a  w a s t e   o u t l e t .   The  u t i l i t i e s   a r e  

c o n n e c t e d   t o  t h e   s i t e   on  w h i c h   t h e   b u i l d i n g   s t r u c t u r e  

is  e r e c t e d   t h r o u g h   u n d e r g r o u n d   c o n d u i t s ,   in  k n o w n  

m a n n e r ,   and  t h e s e   c o n d u i t s   a r e   c o n n e c t e d   to   a  c e n t r a l  

u t i l i t y   h o u s i n g   40.  N e c e s s a r y   e q u i p m e n t   s u c h   a s  

t r a n s f o r m e r s ,   m e t e r s ,   pumps  e t c .   i s   a l l   l o c a t e d   w i t h i n  

t he   h o u s i n g   40.   From  t h e   c e n t r a l   h o u s i n g   40,  c o n d u i t s  

41  f o r   t h e   u t i l i t i e s   a r e   c o n n e c t e d   to   t h e   b a s e   o f  

c o l u m n s   11  t h r o u g h   a  m a i n   f e e d e r   d u c t   42  and  b r a n c h  

f e e d e r s   43.  I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   f e e d e r s  

42,  43  may  be  u n d e r g r o u n d   in  a  s i t e   in  w h i c h   t h e  

b a s e s   of  c o l u m n s   11  a r e   u n d e r g r o u n d .  

Each  c o l u m n   11  s u p p o r t s   a  c l u s t e r   of  v e r t i c a l  

p i p e s   w h i c h   c a r r y   t h e   u t i l i t i e s   up  t h e   c o l u m n s .   T h e  

v e r t i c a l   p i p e s   i n c l u d e   a  c e n t r a l   p i p e s   45  w h i c h   i s  

t he   s o i l   p i p e   f o r   w a s t e   o u t l e t   and  f o u r   o t h e r   p i p e s  

a d j a c e n t   t h e   t u b e s   14,  a  w a t e r   r i s e r   46,  a  gas   r i s e r  

47,  a  p i p e   48  f o r   e l e c t r i c i t y   s u p p l y   and  a  p i p e   49  

f o r   t e l e p h o n e   and  t e l e v i s i o n   c a b l e s .   The  p i p e s   a r e  

m a i n t a i n e d   in  s p a c e d   r e l a t i o n s h i p   by  t h e   p l a t e s   1 5 .  

A  f u r t h e r   p i p e   ( n o t   shown)   may  be  p r o v i d e d   c o n c e n t r i c  

w i t h   and  s u r r o u n d i n g   t h e   s o i l   p i p e   45,  t h e   a n n u l a r  

s p a c e   b e t w e e n   t h e   two  p i p e s   t h e n   s e r v i n g   as  a  v e n t  

p i p e .  

At  t h e   l o w e r   end  of   e a c h   c o l u m n ,   t he   p i p e s   4 5 - 4 9  

a r e   c o n n e c t e d   to   t h e   c o n d u i t s   41  in  t he   b r a n c h   f e e d e r s  

43  by  s u i t a b l e   j u n c t i o n s   ( n o t   shown  b u t   of  known  t y p e ) .  

At  e a c h   b u i l d i n g   l e v e l   or   s t o r e y   in  t h e   s t r u c t u r e ,  

a  c o l u m n   m a n i f o l d   50  i s   p r o v i d e d .   The  m a n i f o l d   5 0  

i n c l u d e s   s e c t i o n s   of  t h e   p i p e s   4 5 - 4 9   e x t e n d i n g   v e r t i c a l l y  

t h r o u g h   t h e   m a n i f o l d   and  c o n n e c t i o n s   f rom  t h e   p i p e s  



4 5 - 4 9   to   a  u t i l i t y   o u t l e t   p l a t e   51  on  e a c h   of  t h e  

f o u r   s i d e s   of  t h e   c o l u m n   ( F i g u r e   8 ) .   Each  u t i l i t y  

o u t l e t   p l a t e   51  i n c l u d e s   a  l a r g e   s o i l   p i p e   o r i f i c e  

53  in  i t s   l o w e r   p a r t ,   a  w a t e r   o r i f i c e   54  and  a  g a s  
o r i f i c e   55  a b o v e   and  on  e i t h e r   s i d e   of   t h e   s o i l   p i p e  
o r i f i c e   in  t h e   c e n t r a l   p a r t   of   t h e   p l a t e   51  and  a  

g r o u p   of   e l e c t r i c a l ,   t e l e p h o n e   and  t e l e v i s i o n   o u t l e t  

o r i f i c e s   56  in  t h e   u p p e r   c e n t r a l   p a r t   of  t h e   p l a t e  

51.  The  o r i f i c e s   5 3 - 5 6   a r e   a r r a n g e d   in  a  p r e d e t e r m i n e d  

a r r a y   w h i c h   c o r r e s p o n d s   w i t h   t h e   a r r a y   of  o r i f i c e s  

in  t h e   e n d s   of  t h e   c o u p l i n g   m e m b e r   shown  in  F i g u r e s  

4  and  5  and  a r e   p r o v i d e d   w i t h   s n a p - f i t   q u i c k  

c o u p l i n g s   as  w i l l   be  d e s c r i b e d   in   more   d e t a i l   w i t h  

r e f e r e n c e   to   F i g u r e s   4  and  5 .  

The  s o i l   p i p e   o r i f i c e s   53  in   t h e   p l a t e s   51  a r e  

p r o v i d e d   a t   t h e   e n d s   of  u p w a r d l y   and  o u t w a r d l y   f l a r e d  

p o r t i o n s   of  p i p e   45.   The  w a t e r   o r i f i c e s   54  a r e  

p r o v i d e d   a t   t h e   end  of   b r a n c h   p i p e s   (no t   s h o w n )  

c o n n e c t e d   to   a  w a t e r   d i s t r i b u t i o n   p i p e   58  w h i c h   e x t e n d s  

a r o u n d   t h e   c l u s t e r   of   p i p e s   4 5 - 4 9   and  i s   i t s e l f  

c o n n e c t e d   to   t h e   w a t e r   r i s e r   46.  S i m i l a r l y ,   t h e   g a s  
o r i f i c e s 5 5   a r e   p r o v i d e d   a t   t h e   e n d s   of   b r a n c h   p i p e s  

of  a  gas   d i s t r i b u t i o n   p i p e   59  w h i c h   e x t e n d s   a r o u n d   t h e  

p i p e   c l u s t e r   4 5 - 4 9   p a r a l l e l   t o   w a t e r   d i s t r i b u t i o n   p i p e  

58  and  is   c o n n e c t e d   to   t h e   gas   r i s e r   47.  T h e  

e l e c t r i c i t y   t e l e v i s i o n ,   and  t e l e p h o n e   o r i f i c e s   56  a r e  

c o n n e c t e d   to   t h e   w i r i n g   in   t h e   p i p e s   48,  49  by  c a b l e s  

r u n n i n g   t h r o u g h   a  p e r i p h e r a l   t r u n k i n g   60  of  t h e   m a n i f o l d  

50,   t h e   t r u n k i n g   60  e x t e n d i n g   a r o u n d   t h e   p i p e   c l u s t e r  

4 5 - 4 9   p a r a l l e l   to   and  a b o v e   t h e   gas   and  w a t e r  

d i s t r i b u t i o n   p i p e s .  

As  is   d e s c r i b e d   in  U n i t e d   S t a t e s   S p e c i f i c a t i o n  

No.  3 7 1 2 0 0 7   r e f e r r e d   to  a b o v e   and  in  more   d e t a i l   in   my 



U n i t e d   S t a t e s   S p e c i f i c a t i o n   No.  3 7 5 0 6 9 7 ,   t he   s p a c e  
f r a m e   10  i s   m o d u l a r ,   e a c h   v e r t i c a l   c o l u m n   11  b e i n g  

f o r m e d   of  a  number   of  p r e f a b r i c a t e d   s e c t i o n s ,   a n d  

e a c h   s e c t i o n   b e i n g   one  s t o r e y   h i g h .   The  c o l u m n  

m a n i f o l d   50  may  be  f o r m e d   as  a  s e p a r a t e   p r e f a b r i c a t e d  

u n i t   w h i c h   i s   i n s e r t e d   b e t w e e n   a d j a c e n t   s e c t i o n s   o f  

a  c o l u m n   or  may  be  i n t e g r a l l y   f o r m e d   w i t h   a  c o l u m n  

s e c t i o n   in  t h e   f a c t o r y .   In  t h e   f o r m e r   c a s e ,  
( i l l u s t r a t e d   in  F i g u r e   3 ) ,   t h e   s e c t i o n s   of  p i p e s  

4 5 - 4 9   w i t h i n   t h e   m a n i f o l d   a r e   e a c h   p r o v i d e d   w i t h   s n a p -  
f i t   q u i c k   c o u p l i n g s   w h i c h   c o o p e r a t e   w i t h   c o r r e s p o n d i n g  

c o u p l i n g s   in  t h e   p i p e   s e c t i o n s   in  t h e   c o l u m n s   11  s o  

t h a t   a l l   t h e   p i p e s   a r e   s i m u l t a n e o u s l y   c o u p l e d   a n d  

s e a l e d   a s  t h e   m a n i f o l d   50  i s   l o w e r e d   i n t o   p l a c e   on  i t s  

c o l u m n .  

As  can  be  s e e n   f rom  F i g u r e s   2  and  3,  e a c h   s p a c e  

m o d u l e   22  has   one  of  i t s   c o r n e r s   a d j a c e n t   to   one  o f  

t h e   p l a t e s   51.  Each  s p a c e   m o d u l e   i n c l u d e s   a t   t h a t  

c o r n e r   a  u t i l i t y   i n l e t   p l a t e   62  ( w h i c h   w i l l   b e  

d e s c r i b e d   in   more  d e t a i l   b e l o w )   h a v i n g   an  a r r a y   o f  

u t i l i t y   o r i f i c e s   c o r r e s p o n d i n g   to   a  m i r r o r   image   o f  

t h e   p l a t e   51.  The  c o l u m n   o u t l e t   p l a t e   51  and  m o d u l e  

i n l e t   p l a t e   62  a r e   j o i n e d   by  a  c o u p l i n g   member  in  t h e  
fo rm  of   a  m u l t i p l e x   c o n n e c t o r   65  w h i c h   w i l l   now  b e  
d e s c r i b e d   in  more  d e t a i l   w i t h   r e f e r e n c e   to   F i g u r e s   4 
and  5 .  

The  m u l t i p l e x   c o n n e c t o r   65  h a s   an  o u t e r   c a s i n g  

c o m p r i s i n g   a  t a p e r e d   t u b u l a r   end  p o r t i o n   66  c l o s e d  

o f f   by  an  end  p l a t e   67  and  f i x e d   to   one  end  of   a  
c u r v e d   r i g i d   t u b u l a r   member  68,  a  c e n t r a l   f l e x i b l e  

c a s i n g   69  f i x e d   at   one  end  to   t h e   f r e e   end  of  m e m b e r  

68  and  c a r r y i n g   a t   i t s   o t h e r   end  a  t u b u l a r   c o l l a r   6 9 .  
A  s e c o n d   end  p l a t e   71  of  t he   c o n n e c t o r   i s   m o u n t e d  



w i t h i n   t h e   c o l l a r   7 0 .  

P r o t r u d i n g   f r o m   end  p l a t e   67  a r e   t h e   f e m a l e   h a l v e s  

of  q u i c k   c o n n e c t o r s   f o r   t h e   v a r i o u s   u t i l i t i e s   w h i c h   a r e  

to  be  c o n d u c t e d   to   t h e   m o d u l e .   C o n s i d e r i n g   t h e   l o w e r  

edge   of  t h e   c o u p l i n g   member   65  as  v i e w e d   in   F i g u r e   5 

as  t h e   b o t t o m   of  t h e   c o u p l i n g   member   and  r e a d i n g   f r o m  

t h e   b o t t o m   of   t h e   p l a t e   67,   t h e   u t i l i t y   c o n n e c t o r s   a r e :  

t h e   s o i l   p i p e   c o n n e c t o r   72  w h i c h   i s   a  r e l a t i v e l y   l a r g e  

d i a m e t e r   o r i f i c e   w i t h   an  i n t e r n a l   O - r i n g   s e a l ;   gas   73 

and  w a t e r   74  c o n n e c t o r s   w h i c h   a r e   q u i c k - c o u p l i n g   d e v i c e s  

of  known  t y p e   a r r a n g e d   one  on  e a c h   s i d e   of   t h e   p l a t e   6 7 ;  

a  row  of  f o u r   e l e c t r i c i t y   c o n n e c t o r s   75  w h i c h   a r e   s n a p -  
f i t   c o n n e c t o r s   of  known  t y p e ;   and  t e l e p h o n e   76  a n d  

t e l e v i s i o n   77  c o n n e c t o r s   w h i c h   a r e   s n a p - f i t   c o n n e c t o r s  

of  t h e   same  t y p e   as  c o n n e c t o r s   75  b u t   s m a l l e r .  

P r o t r u d i n g   f r o m   t h e   o t h e r   end  p l a t e   71  o f   t h e  

m u l t i p l e x   c o n n e c t o r   65  a r e   c o r r e s p o n d i n g   m a l e   h a l v e s  

of  t h e   q u i c k   c o n n e c t o r s   7 2 - 7 7   w h i c h   m a l e   h a l v e s   a r e  

r e f e r e n c e d   by  c o r r e s p o n d i n g   r e f e r e n c e   n u m e r a l s   w i t h   a  

p r i m e   and  w h i c h   a r e   a r r a n g e d   in   t h e   p l a t e   71  in   a n  

a r r a y   w h i c h   i s   a  m i r r o r   i m a g e   of  t h e   a r r a y   in   p l a t e  

67.  The  c o n n e c t o r s   72,   72'   a r e   j o i n e d   t o g e t h e r   by  a  

f l e x i b l e   p i p e   82  of  t h e   same  r e l a t i v e l y   l a r g e   d i a m e t e r  

as  t he   c o n n e c t o r s   72,   72 '   and  t h e   c o n n e c t o r s   73,   7 3 '  

and  74,  74'   a r e   j o i n e d   t o g e t h e r   by  f l e x i b l e   p i p e s   8 3 ,  

84  r e s p e c t i v e l y .   The  c o n n e c t o r s   75,  75'   a r e   j o i n e d  

by  c a b l e s   85  and  t h e   c o n n e c t o r s   76,   76'   and  77,  77'  b y  

c a b l e s   86,  87  r e s p e c t i v e l y ,   c a b l e s   85  b e i n g   c o n t a i n e d  

in  a  c o n d u i t   88  and  c a b l e s   86,  87  in  a  c o n d u i t   8 9 .  

The  p l a t e   51  has   i t s   o r i f i c e s   5 3 - 5 6   a r r a n g e d   in   a  

p a t t e r n   i d e n t i c a l   to   t h a t   of  p l a t e   67  and  t h e   c o n n e c t o r s  

in  t h e   p l a t e   51  a r e   i d e n t i c a l   to   t h o s e   in  p l a t e   67  s o  

t h a t   t h e   end  70  of  t h e   m u l t i f l e x   c o n n e c t o r   65  may  b e  



c o n n e c t e d   to   t h e   p l a t e   51  by  a  s i m p l e   p u s h - f i t   a c t i o n  

w h i c h   s i m u l t a n e o u s l y   c o n n e c t s   a l l   t h e   u t i l i t i e s .  

S i m i l a r l y ,   t h e   i n l e t   p l a t e   62  in   t h e   s p a c e   m o d u l e  

c o r r e s p o n d s   in   a r r a y   and  t y p e   of  c o u p l i n g s   to  p l a t e  

71  so  t h a t   t h e   end  66  of   t h e   c o n n e c t o r   65  may  b e  

c o n n e c t e d   to   t h e   m o d u l e   i n l e t   p l a t e   62  by  a  s i m p l e  

p u s h - f i t   a c t i o n   w h i c h   s i m u l t a n e o u s l y   c o n n e c t s   a l l  

t h e   u t i l i t i e s   i n t o   t h e   m o d u l e .  

The  d i s t r i b u t i o n   of  u t i l i t i e s   w i t h i n   a  s p a c e  
m o d u l e   22  w i l l   now  be  d e s c r i b e d   w i t h   p a r t i c u l a r  

r e f e r e n c e   to  F i g u r e s   3,  6  and  7.  Each  m o d u l e   c o n t a i n s  

a  m o d u l e   u t i l i t y   m a n i f o l d   in   t h e   f o rm  of  a  n u m b e r   o f  

u t i l i t y   c o n d u i t s   w h i c h   e x t e n d   a r o u n d   t h e   p e r i p h e r y   o f  

t h e   m o d u l e   w i t h i n   t he   f l o o r   c o m p o n e n t   26  b u t   u n d e r  

t h e   f l o o r   s u r f a c e   f o r m e d   by  c r u c i f o r m   31  and  p a n e l s  

32.  The  u t i l i t y   c o n d u i t s   a r e   as  f o l l o w s :   a  s o i l   c o n d u i t  

92  c o n n e c t e d   by  a  p i p e   93  to   t h e   s o i l   p i p e   c o n n e c t o r  

in  p l a t e   62;  a  w a t e r   c o n d u i t   94  c o n n e c t e d   to   a  p i p e   9 5  

to  t h e   w a t e r   c o n n e c t o r   of  p l a t e   62;  a  gas   c o n d u i t   96 

c o n n e c t e d   by  a  p i p e   97  to   t h e   gas   c o n n e c t o r   of  p l a t e  

62;  and  an  e l e c t r i c i t y   c o n d u i t   98  c o n t a i n i n g   c a b l e s   9 8  

c o n n e c t e d   to   t h e   g r o u p   of   e l e c t r i c i t y   c o n n e c t o r s   o f  

p l a t e   62.  The  t e l e p h o n e   and  t e l e v i s i o n   c o n n e c t o r s   o f  

p l a t e   62  a r e   c o n n e c t e d   to   s u i t a b l e   p o i n t s   in  t h e   m o d u l e  

by  c a b l e s   ( n o t   s h o w n ) .   For   t h e   s a k e   of  c l a r i t y ,   t h e  

s o i l ,   gas   and  w a t e r   c o n d u i t s   a r e   shown  in  F i g u r e   6  a n d  

t h e   e l e c t r i c i t y   c o n d u i t   in  F i g u r e   7 .  

O u t l e t   p l a t e s   101  f o r   g a s ,   w a t e r   and  s o i l   a r e  

p o s i t i o n e d   one  in  e a c h   c o r n e r   of  t h e   m o d u l e   22  a n d  

one  in  t h e   c e n t r e   of  e a c h   s i d e .   Each  p l a t e   1 0 1  

c o n t a i n s   s o i l   102 ,   gas   103  and  w a t e r   104  c o n n e c t o r s  

of  t h e   same  t y p e   as  in   t h e   p l a t e s   51  and  in  t h e   s a m e  

r e l a t i v e   o r i e n t a t i o n .   The  c o n n e c t o r s   102,   103,   1 0 4  

a r e   j o i n e d   to   t h e   u t i l i t y   c o n d u i t s   92,  94,  96  b y  



r e s p e c t i v e   p i p e s   105 ,   106 ,   107  and  t h e   l e n g t h   of   p i p e  

105  w h i c h   s u p p o r t s   t h e   p l a t e   101  i s   s e l e c t e d   so  t h a t  

t h e   p l a t e   i s   a t   f l o o r   s u r f a c e   l e v e l   in   t h e   f i n i s h e d  

m o d u l e   and  i s   a c c e s s i b l e   t h r o u g h   a  h o l e   in  t h e  

c o r r e s p o n d i n g   f l o o r   p a n e l   3 2 .  

T h o s e   m o d u l a r   f u r n i t u r e   u n i t s   i l l u s t r a t e d   i n  

F i g u r e s   2  and  3  w h i c h   i n c l u d e   u t i l i t i e s   e a c h   h a v e   a n  

i n l e t   p l a t e   ( n o t   shown)   in   t h e i r   r e s p e c t i v e   b a s e  

p a n e l s   32.  The  u t i l i t y   r e q u i r e m e n t s   of   t h e   u n i t s   a r e  

c o n n e c t e d   to   c o u p l i n g s   in   s a i d   p l a t e   of  t h e   same  t y p e  

as  in   p l a t e   62  so  t h a t   f i t t i n g s   of   t h e   m o d u l a r  

f u r n i t u r e   u n i t s   i n t o   p o s i t i o n   s i m u l t a n e o u s l y   c o n n e c t s  

t h e   u t i l i t i e s   to   t h e   u n i t s .   In  t h e   e x a m p l e s   s h o w n ,  

t h e   k i t c h e n   u n i t   34  i n c l u d e s   a  gas   f i r e d   w a t e r   h e a t e r  

110  i n c l u d i n g   gas   and  w a t e r   i n l e t s ,   a  s i n k   111  i n c l u d i n g  

a  w a t e r   i n l e t   and  a  s o i l   o u t l e t   and  a  hob  112  i n c l u d i n g  

a  g a s   i n l e t .   The  b a t h r o o m   u n i t   37  i n c l u d e s   a  l a v a t o r y  

113  r e q u i r i n g   a  w a t e r   i n l e t   and  a  s o i l   o u t l e t ,   and  a  

s h o w e r   c o m p a r t m e n t   114  w i t h   a  s h o w e r   115  to   w h i c h   h o t  

w a t e r   i s   f e d   f rom  a  w a t e r   h e a t e r   116  r e q u i r i n g   a  g a s  

i n l e t   and  a  w a t e r   i n l e t .   A l s o   i l l u s t r a t e d   in   F i g u r e s  

2  and  3  i s   a  s p a c e   h e a t e r   118  w h i c h   f i t s   w i t h i n   t h e  

l o w e r   p a r t   of  one  of  t h e   f r a m e   c o m p o n e n t s   28  and  has   a  

gas   i n l e t .  

Each   f r a m e   c o m p o n e n t   28  i n c l u d e s   a  r a c e w a y   121  i n  

t h e   f r a m e   f o r   e l e c t r i c a l   w i r i n g   and  e q u i p m e n t .   M o u n t e d  

w i t h i n   t h e   r a c e w a y   121  in   one  of  t h e   u p r i g h t s   of  t h e  

f r a m e   c o m p o n e n t   i s   a  s e t   122  of  c i r c u i t   b r e a k e r s   o r  

f u s e s   f o r   t h e   e l e c t r i c i t y   s u p p l y   t o   t h a t   f r a m e ,   t h e  

c i r c u i t   b r e a k e r s   b e i n g   a c c e s s i b l e   t h r o u g h   a  p a n e l   i n  

t h e   f r a m e   c o m p o n e n t   f o r   r e p a i r   p u r p o s e s .   The  c i r c u i t  

b r e a k e r s   122  a r e   c o n n e c t e d   by  c a b l e s   to   c o n n e c t o r s   i n  

t h e   b a s e   of  t h e   f r a m e   w h i c h   a r e   q u i c k - c o u p l e d   t o  



e l e c t r i c i t y   o u t l e t s   123  in  t h e   f l o o r   of   t h e   m o d u l e .  

T h e r e   a r e   f o u r   s y m m e t r i c a l l y   a r r a n g e d   o u t l e t s   1 2 3 ,  

one  f o r   e a c h   f r a m e   c o m p o n e n t   28,  and  t h e   o u t l e t s   1 2 3  

a r e   c o n n e c t e d   to   t h e   c a b l e s   in   t h e   e l e c t r i c i t y   c o n d u i t  

98  by  c a b l e s   1 2 4 .  

A l s o   m o u n t e d   in   t h e   u p r i g h t s   of  t h e   f r a m e   c o m p o n e n t  
28  a r e   a  n u m b e r   of   p o w e r   o u t l e t s   126  f o r   t h e   e l e c t r i c i t y  

s u p p l y ,   t h e   p o w e r   o u t l e t s   126  b e i n g   c o n n e c t e d   to   t h e  

c i r c u i t   b r e a k e r s   122  by  w i r i n g   127.   One  p o w e r   o u t l e t  

126  is   a r r a n g e d   in  t h e   u p p e r   i n n e r   s u r f a c e   of   one  o f  

the   u p r i g h t s   of  t h e   f r a m e   c o m p o n e n t   and  t h i s   o u t l e t  

i s   p a r t i c u l a r l y   i n t e n d e d   f o r   an  a i r - c o n d i t i o n i n g   u n i t  

128  ( s e e   F i g u r e   3)  w h i c h   f i t s   w i t h i n   t h e   u p p e r   p a r t   o f  

t h e   f r a m e   c o m p o n e n t .   The  r e m a i n i n g   p o w e r   o u t l e t s   a r e  

in  t h e   l o w e r   h a l f   of   t h e   f r a m e   c o m p o n e n t s   f o r  

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

f u r n i t u r e   u n i t s .  

A  m a j o r   a d v a n t a g e   of  p r o v i d i n g   a l l   t h e   e l e c t r i c a l  

w i r i n g   in  t h e   f r a m e   c o m p o n e n t s   28  and  t h e   r e m a i n i n g  

u t i l i t i e s   u n d e r   t h e   f l o o r   s u r f a c e   i s   t h a t   t h e   w a l l  

c o m p o n e n t s   23  of   t h e   s p a c e   m o d u l e   may,  i f   d e s i r e d ,   b e  

made  t r a n s p a r e n t   w i t h o u t   t h e   need   to   r e m o v e   any  w i r i n g .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   u t i l i t y  

d i s t r i b u t i o n   a r r a n g e m e n t   d e s c r i b e d   p r o v i d e s   a l l   u t i l i t i e s  

to   e a c h   s i d e   of  e a c h   c o l u m n   a t   e a c h   b u i l d i n g   l e v e l  

t h r o u g h   p l a t e s   51  and  a  common  s e t   of  u t i l i t i e s   to   e a c h  

o u t l e t   101  in  e a c h   s p a c e   m o d u l e .   Not  a l l   t h e s e  

u t i l i t i e s   a r e   r e q u i r e d   a t   e a c h   such   o u t l e t   and  b l a n k i n g  

p l a t e s   ( n o t   shown)   a r e   p r o v i d e d   f o r   s e a l i n g   t h e   p l a t e s  

51,  101  w h i c h   a r e   n o t   r e q u i r e d .  

The  i n v e n t i o n   i s   n o t   l i m i t e d   to   t he   e m b o d i m e n t  

d e s c r i b e d   a b o v e   and  v a r i o u s   m o d i f i c a t i o n s   may  be  m a d e  

w i t h o u t   d e p a r t i n g   f rom  t h e   s c o p e   of  t h e   i n v e n t i o n .  



For   e x a m p l e ,   in   some  b u i l d i n g   s t r u c t u r e s   u t i l i t i e s  

may  n o t   be  p r o v i d e d   to  e a c h   c o l u m n   11  b u t   o n l y   t o  

s e l e c t e d   c o l u m n s .  



1.  A  m o d u l a r   b u i l d i n g   s t r u c t u r e   c o m p r i s i n g   a  

s u p p o r t   s t r u c t u r e   (10)  i n c l u d i n g   a  p l u r a l i t y   o f  

s p a c e d   v e r t i c a l   c o l u m n s   ( 1 1 ) ,   h o r i z o n t a l   beams   ( 1 2 )  

i n t e r c o n n e c t e d   b e t w e e n   c o l u m n s   to   fo rm  a  r i g i d   s u p p o r t  

s y s t e m ,   and  a t   l e a s t   one  s p a c e   m o d u l e   ( 2 2 )  

s t r u c t u r a l l y   d e f i n i n g   an  e n c l o s e d   v o l u m n e   of  s p a c e  
and  a d a p t e d   to   be  r e m o v a b l y   s u p p o r t e d   f rom  s a i d  

s u p p o r t   s t r u c t u r e ,   c h a r a c t e r i z e d   in  t h a t   t h e r e   a r e  

p r o v i d e d   in  c o m b i n a t i o n , u t i l i t y   c o n d u i t s   ( 4 5 - 4 9 )  

i n t e g r a t e d   w i t h   at   l e a s t   some  of   s a i d   c o l u m n s   a n d  

c o n n e c t a b l e   at   t h e i r   l o w e r   e n d s   to   u t i l i t y   i n l e t s  

and  o u t l e t s ,   (41)  c o l u m n   m a n i f o l d   means   (50)  a t   a  

p l u r a l i t y   of  l e v e l s   in  e a c h   of   t h e   s a i d   some  v e r t i c a l  

c o l u m n s ,   s a i d   m a n i f o l d   means   h a v i n g   c o n n e c t i o n s   t o  

t h e   s a i d   u t i l i t y   c o n d u i t s ,   m o d u l e   m a n i f o l d   means   ( 6 2 )  

in  a t   l e a s t   some  of  s a i d   s p a c e   m o d u l e s   h a v i n g   c o n n e c t i o n s  

to  u t i l i t y   c o n d u i t s   ( 9 2 - 9 8 )   w i t h i n   t h e   m o d u l e s   a n d  

c o u p l i n g   m e m b e r s   (65)  e a c h   h a v i n g   c o n d u i t s   f o r   t h e  

u t i l i t i e s   and  means   f o r   c o n n e c t i o n   to   b o t h   a  c o l u m n  

m a n i f o l d   means   and  a  m o d u l e   m a n i f o l d   means   s a i d  

c o n n e c t i o n   means   b e i n g   c o n s t r u c t e d   and  a r r a n g e d   s o  

t h a t   c o n n e c t i o n   of  t h e   c o u p l i n g   member   w i t h   a  m a n i f o l d  

means   i n  a   c o l u m n   a n d  a  m o d u l e   c o n n e c t s   t o g e t h e r   t h e  

u t i l i t y   c o n d u i t s   in  t h e   m o d u l e   and  t h e   c o l u m n   v i a   t h e  

c o n d u i t s   in  t h e   c o u p l i n g   m e m b e r .  

2.  A  m o d u l a r   b u i l d i n g   s t r u c t u r e   as  c l a i m e d   i n  

c l a i m   1  c h a r a c t e r i z e d   in  t h a t   e a c h   m o d u l e   m a n i f o l d  

means   i n c l u d e s   a  s i n g l e   i n l e t   c o n n e c t i o n   (62)  f o r   a  

p l u r a l i t y   of  u t i l i t i e s   and  o u t l e t s   (101)  a t   a  p l u r a l i t y  

of  l o c a t i o n s   in  t he   m o d u l e ,   c o n n e c t i o n s   to   a  p l u r a l i t y  

of  t he   u t i l i t i e s   b e i n g   p r o v i d e d   a t   e a c h   of  t he   o u t l e t s .  



3.  A  m o d u l a r   b u i l d i n g   s t r u c t u r e   as  c l a i m e d   i n  

c l a i m   2  c h a r a c t e r i z e d   in  t h a t   e a c h   s p a c e   m o d u l e   ( 2 2 )  

i s   p o l y g o n a l   and  an  o u t l e t   (101)   i s   p r o v i d e d   a t   e a c h  

c o r n e r   and  t h e   m i d - p o i n t   of  e a c h   s i d e   of  t h e   b a s e   o f  

t h e   m o d u l e .  

4.  A  m o d u l e   b u i l d i n g   s t r u c t u r e   as  c l a i m e d   i n  

c l a i m   2  or   c l a i m   3  c h a r a c t e r i z e d   in   t h a t   i t   f u r t h e r  

c o m p r i s e s   m o d u l a r   f u r n i t u r e  u n i t s   ( 3 4 - 3 7 )   h a v i n g   r e a d i l y  
r e l e a s a b l e   c o u p l i n g   means   f o r   c o n n e c t i o n   to   t h e  

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

5.  A  m o d u l e   b u i l d i n g   s t r u c t u r e   as  c l a i m e d   i n  

c l a i m   4  c h a r a c t e r i z e d   in  t h a t   t h e   r e a d i l y   r e l e a s a b l e  

c o u p l i n g   means   to   a t   l e a s t   one  of  t h e   u t i l i t i e s   i s   a  

s e a l i n g   m e a n s .  

6.  A  m o d u l a r   b u i l d i n g   s t r u c t u r e   as  c l a i m e d   i n  

a n y  o n e   of   t h e   p r e c e d i n g   c l a i m s   c h a r a c t e r i z e d   in   t h a t  

o p e n i n g s   (29)  a r e   f o r m e d   in  t h e   or   e a c h   m o d u l e ,   a  

f r a m e   (28)  s u r r o u n d i n g   t h e   or   e a c h   o p e n i n g   and  m e a n s  

(121)   a r e   p r o v i d e d   c o n n e c t i n g   a t   l e a s t   one  of  t h e  

u t i l i t i e s   in   t h e   m o d u l e   m a n i f o l d   means   to   c o n t r o l  

m e a n s   (122)   and  o u t l e t s   (123)   in   t h e   f r a m e .  

7.  A  m o d u l a r   b u i l d i n g   s t r u c t u r e   as  c l a i m e d   i n  

a n y  o n e   of   t h e   p r e c e d i n g   c l a i m s   c h a r a c t e r i z e d   in   t h a t  

t h e   u t i l i t i e s   i n c l u d e ,   w a t e r ,   g a s ,   e l e c t r i c i t y ,   s o i l  

o u t l e t ,   t e l e p h o n e   and  T . V .  

8.  A  m o d u l a r   b u i l d i n g   s t r u c t u r e   as  c l a i m e d   i n  

c l a i m   7  when  d e p e n d e n t   on  c l a i m   6  c h a r a c t e r i z e d   i n  

t h a t   t h e   e l e c t r i c i t y   i s   c o n n e c t e d   to   e a c h   f r a m e   ( 2 8 )  

and  t h e   s a f e t y   o v e r l o a d   c o n t r o l s   (122)  ( c o n t a c t  

b r e a k e r s )   a r e   in  t h e   f r a m e .  



9.  A  m o d u l a r   b u i l d i n g   s t r u c t u r e   as  c l a i m e d   i n  

a n y  o n e   of  t h e   p r e c e d i n g   c l a i m s   c h a r a c t e r i z e d   in   t h a t  

e a c h   c o u p l i n g   member   (65)  i s   a  f l e x i b l e   p i p e   i n c l u d i n g  

end  c o n n e c t i o n s   w i t h   u t i l i t y   o u t l e t s   in  t he   fo rm  o f  

q u i c k - r e l e a s e   c o u p l i n g s   ( 7 2 - 7 7 )   a r r a n g e d   in  a  

p r e d e t e r m i n e d   a r r a y .  

10.  A  m o d u l a r   b u i l d i n g   s t r u c t u r e   as  c l a i m e d   i n  

a n y  o n e   of  t h e   p r e c e d i n g   c l a i m s   c h a r a c t e r i z e d   in  t h a t  

e a c h   v e r t i c a l   c o l u m n   (11)  c o m p r i s e s   f o u r   u p r i g h t s   ( 1 4 )  

d e f i n i n g   b e t w e e n   them  f o u r   s i d e s   and  e a c h   c o l u m n  

m a n i f o l d   means   (50)  i n c l u d e s   a  c o n n e c t i o n   f o r   e a c h  

u t i l i t y   to  e a c h   s i d e   of  t h e   c o l u m n .  

11.  A  m o d u l a r   b u i l d i n g   s t r u c t u r e   as  c l a i m e d   i n  

c l a i m   (O)  when  d e p e n d e n t   on  c l a i m   9  c h a r a c t e r i z e d   i n  

t h a t   e a c h   c o l u m n   m a n i f o l d   means   (50)  i n c l u d e s   a  

c o r r e s p o n d i n g   a r r a y   of  u t i l i t y   o u t l e t s   in  t h e   fo rm  o f  

q u i c k - r e l e a s e   c o u p l i n g s   on  e a c h   s i d e   of  i t s   c o l u m n .  
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