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©  Spacer  arm  for  an  insulation  construction  and  method  for  mounting  said  arm. 

Spacer  arm  (2)  for  an  insulation  construction  for  a 
tank  extending  perpendicular  to  the  tank  wall  and  carry- 
ing  a  mounting  bar  (16)  to  which  cover  plates  for  the 
insulation  construction  can  be  attached.  Said  spacer  arm 
(2)  comprises  at  the  inwards  directed  end  a  flat  plate 
section  (4),  which  is  after  mounting  of  said  spacer  arm 
(2)  positioned  adjacent  to  the  tank  wall  (1),  said  plate 
section  has  a  <akey  hole»  opening  (11,  12)  by  means  of 
which  the  spacer  arm  (2)  is  mounted  onto  a  pin  element 
(13,  14),  which  pin  element  is  welded  to  the  tank  wall 
by  means  of  capacitor  discharge  welding. 



The  i n v e n t i o n   r e l a t e s   to  a  spacer  arm  for  an  i n s u l a t i o n   con-  

s t r u c t i o n   for  a  tank  or  another   bu i l d ing   s t r u c t u r e ,   which  spacer   arm 

extends  p e r p e n d i c u l a r   to  the  tank  wall  and  c a r r i e s   at  his  outer   end  a  

mounting  bar  to  which  cover  p l a t e s   for  the  i n s u l a t i o n   c o n s t r u c t i o n  

can  be  a t t a c h e d .  

Such  a  spacer  arm  is  a l r eady   de sc r i bed   in  the  Dutch  P a t e n t  

152,622.  According  to  th is   p r io r   art   the  spacer  arms  have  at  t h e i r  

inner   end  a  p l a t e   s e c t i o n   by  means  of  which  they  are  hooked  i n t o  

h o r i z o n t a l l y   p o s i t i o n e d   saddle  elements  which  are  beforehand  w e l d e d  

to  the  tank  w a l l .  

A  d i s a d v a n t a g e   of  th is   c o n s t r u c t i o n   i s ,   that   it  can  only  be  used  

with  empty  t anks ,   because  the  pending  s a f e ty   r e g u l a t i o n s   do  not  a l l o w  

to  use  an  autogeneous  welding  process   or  an  e l e c t r i c a l   arch  w e l d i n g  

process   onto  a  r e s e r v o i r   which  is  p a r t l y   or  t o t a l l y   f i l l e d   with  o i l ,  

l i q u i d   fuel   or  other   inf lammable   m a t e r i a l   or  m a t e r i a l   r e a c t i n g   on to  

exces s ive   h e a t i n g .  

An  ob jec t   of  the  i n v e n t i o n   is  now  to  e l i m i n a t e   said  d i s a d v a n -  

t a g e s .  

There fo re   a  spacer  arm  for  an  i n s u l a t i o n   c o n s t r u c t i o n   for  a  t a n k  

or  other   bu i l d ing   s t r u c t u r e ,   which  spacer   arm  extends  p e r p e n d i c u l a r  

to  the  tank  wall  and  c a r r i e s   at  his  outer   end  a  mounting  bar  to  which  

cover  p l a t e s   for  the  i n s u l a t i o n   c o n s t r u c t i o n   can  be  a t t ached   is  now 

accord ing   to  the  i n v e n t i o n   c h a r a c t e r i z e d   in  that   said  spacer  arm 

comprises  at  the  inwards  d i r e c t e d   end  a  f l a t   p l a t e   s e c t i o n ,   which  i s  

a f t e r   mounting  of  said  spacer  arm  p o s i t i o n e d   a d j a c e n t   to  the  t a n k  

wal l ,   which  p l a t e   s e c t i o n   has  a  c i r c u l a r   opening  and  a  s lo t   i n  

communication  with  said  opening  at  the  upper  side  of  said  o p e n i n g ,  

whereby  the  width  of  said  s lo t   is  smal le r   than  the  d iameter   of  s a i d  

c i r c u l a r   opening,   which  c i r c u l a r   opening  and  s lo t   are  de s t i ned   to  

coopera te   with  a  pin  element  having  a  shank  of  which  the  d i a m e t e r  

co r responds   to  the  width  of  'said  s lo t   and  having  fu r the rmore   a 

c i r c u l a r   head  of  which  the  d iameter   s u b s t a n t i a l l y   cor responds   to  t h e  

d iameter   of  said  c i r c u l a r   opening,   whereby  the  end  of  said  p i n  

element  oppos i t e   said  head  is  a t t ached   to  the  tank  w a l l .  



The  spacer  arm  accord ing   to  the  i n v e n t i o n   is  mounted  to  the  t a n k  

wall  by  means  of  a  pin  element,   which  pin  element  is  a t t ached   to  t h e  

tank  wall  by  means  of  a  so  ca l l ed   c a p a c i t o r   d i s cha rge   welding  method ,  

whereby  the  welding  cu r r en t   pulse  is  ad ju s t ed   such  that   the  t r a n s -  

i t i o n   area  between  the  end  of  said  pin  element  and  the  tank  wall  i s  

in  a  very  short   period  enough  heated  by  the  welding  c u r r e n t   p u l s e  

f lowing  t h e r e t h r o u g h   enough  to  r e a l i z e   a  welded  j o in t   whereas  t h e  

inner  sur face   of  the  tank  wall  during  the  welding  o p e r a t i o n   is  n o t  

heated   to  such  a  extend  that   a  dangerous  s i t u a t i o n   r e s u l t s ,   t a k i n g  

into  account  the  con ten t s   of  said  tank,  w h e r e a f t e r   said  spacer   arm  i s  

shoved  over  said  pin  element  whereby  the  head  t he reo f   is  p a s s i n g  

through  the  co r r e spond ing   c i r c u l a r   opening  of  the  f l a t   p l a t e   s e c t i o n  

of  the  spacer  arm  and  t h e r e a f t e r   the  spacer  arm  is  moved  downwards 

such  that   the  shank  of  said  pin  element  moves  upwards  into  the  s l o t  

communicating  with  said  c i r c u l a r   opening.   As  the  shank  of  said  p i n  

element  reaches   the  upper  end  of  said  s lo t   then  the  c i r c u l a r   head  o f  

said  pin  element  wil l   block  the  spacer  arm  and  wi l l   ma in ta in   t h e  

spacer   arm  in  th i s   mounted  p o s i t i o n .  

According  to  a  p r e f e r r e d   embodiment  the  f l a t   p l a t e   s ec t i on   o f  

said  spacer   arm  has  at  a  mutual  d i s t a n c e   two  c i r c u l a r   openings  w i t h  

communicating  s l o t s .   In  that   case  i t   is  n e c e s s a r y   to  a t t a c h   two  p i n s  

by  means  of  the  above  desc r ibed   c a p a c i t o r   d i s cha rge   welding  p r o c e s s  

at  a  mutual  d i s t a n c e   co r r e spond ing   to  the  d i s t a n c e   of  both  c i r c u l a r  

openings  to  the  tank  wal l .   In  that   case  a  very  s t ab l e   c o n s t r u c t i o n  

can  be  r e a l i z e d .  

P r e f e r a b l y   the  pin  element  has  at  the  end  oppos i t e   of  the  head  

s e c t i o n   a  f u r t h e r   s ec t i on   with  i n c r e a s e d   d i ame te r .   Because  the  p i n  
element  is  a t t a ched   with  said  f u r t h e r   s ec t i on   with  i nc r ea sed   d i a m e t e r  

to  the  tank  wall  the  area  of  the  welded  j o i n t   is  i n c r e a s e d .   F u r t h e r -  

more  the  con tac t   between  the  f l a t   p l a t e   s e c t i o n   of  the  spacer  arm  and 

the  tank  wall  is  r e s t r i c t e d   to  the  under  edge  of  said  f l a t   p l a t  

s e c t i o n   or  is  even  e l i m i n a t e d   at  a l l   r e s u l t i n g   into  a  very  r e s t r i c t e d  

heat  t r a n s f e r   through  the  metal  of  the  spacer  arm  from  the  tank  w a l l  

to  the  o u t s i d e   or  vice  v e r s a .  

According  to  a  f u r t h e r   development  of  said  p r e f e r r e d   embodiment 

the  d iameter   of  the  head  s ec t ion   of  said  pin  element  is  s u b s t a n t i a l l y  

eaual   to  the  d iameter   of  said  f u r t h e r   s ec t i on   with  i nc r ea sed   d iame-  



te r .   This  s i m p l i f i e s   the  f a b r i c a t i o n   process   of  said  e l e m e n t .  

The  i n v e n t i o n   wi l l   now  be  exp la ined   r e f e r r i n g   to  the  a t t a c h e d  

drawings  in  which  p r e f e r r e d   embodiments  of  the  spacer  arm  a c c o r d i n g  

to  the  i n v e n t i o n   are  i l l u s t r a t e d .  

Fig.  1  shows  a  p e r s p e c t i v e   p a r t l y   s e c t i o n a l   view  of  an  

embodiment  of  the  spacer   arm  accord ing   to  the  i n v e n t i o n   a t t ached   to  a 

tank  wall  and  ca r ry ing   a  mounting  b a r .  

Fig.  2  shows  a  s e c t i o n a l   view  at  a  d i f f e r e n t   sca le   of  a  p r e f e r -  

red  embodiment  of  a  pin  element  for  mounting  the  spacer  arm.  

Fig.  1  i l l u s t r a t e s   a  part   of  a  tank  wall  1,  onto  which  t h e  

spacer  arm  2  is  mounted.  Said  spacer  arm  comprises  in  this   embodiment 

a  c e n t r a l   p la te   s e c t i o n   3  ex tend ing   s u b s t a n t i a l l y   p e r p e n d i c u l a r   t o  

the  tank  wall  1,  which  c e n t r a l   p l a t e   s e c t i o n   3  at  the  side  of  t h e  

tank  pass ing   is  connected  to  an  end  p la te   s e c t i o n   4  p a r a l l e l   to  t h e  

tank  wall  and  at  the  other   side  connected  to  a  f u r t h e r   end  p l a t e  

s e c t i o n   5,  also  p a r a l l e l   to  the  tank  wall  but  o p p o s i t e l y   d i r e c t e d .  

The  end  p l a t e   s e c t i o n   5  f u n c t i o n s   as  suspens ion   support   for  a  mount -  

ing  bar  6,  which  has  in  s e c t i o n a l   view  an  U-shaped  upper  pa r t ,   w h e r e -  

by  the  d i s t a n c e   between  the  legs  of  said  U-shape  is  adapted  to  t h e  

t h i c k n e s s   dimension  of  the  end  p la te   s e c t i o n   5 .  

Said  end  p la te   s e c t i o n   4  comprises  a  c i r c u l a r   opening  11  commu- 

n i c a t i n g   with  a  s lo t   12  at  the  upper  side  of  said  opening,   of  which  

s lo t   the  width  is  smal ler   than  the  d iameter   of  the  c i r c u l a r   o p e n i n g  

11.  The  tank  wall  1  c a r r i e s   a  pin  e lement ,   compris ing   a  shank  14  o f  

which  the  d iameter   s u b s t a n t i a l l y   cor responds   to  the  width  of  the  s l o t  

12  and  a  c i r c u l a r   head  13  of  which  the  d iameter   s u b s t a n t i a l l y   c o r r e s -  

ponds  to  the  d iameter   of  the  opening  11.  

Before  the  spacer  arm  2  is  mounted  to  the  tank  wall  1  by  means 

of  said  pin  element  11,  said  pin  element  is  welded  onto  said  t a n k  

wall  1  by  means  of  a  c a p a c i t o r   d i s c h a r g e   welding  method.  Thereby  t h e  

shank  14  of  the  pin  element  is  by  means  of  a  s u i t a b l e   tool  p r e s s e d  

a g a i n s t   the  tank  w a l l  i n   the  c o r r e c t   p o s i t i o n ,   a f t e r   which  a  s h o r t  

c u r r e n t   pulse  is  supp l ied   to  the  t r a n s i t i o n   area  between  the  shank  14 

and  the  t a n k  w a l l   1,  which  cu r r en t   pulse  is  genera ted   by  d i s c h a r g i n g  

a  c a p a c i t o r .   Said  c a p a c i t o r   is  beforehand  charged  such,  that   a  w e l d -  

ing  cu r r en t   pulse  can  be  suppl ied   to  heat  the  t r a n s i t i o n   area  be tween  

the  shank  14  of  the  pin  and  the  tank  wall  1  in  a  very  short   p e r i o d  



s u f f i c i e n t l y   to  r e a l i z e   a  welded  j o in t   between  the  tank  14  of  the  p i n  

element  and  the  tank  wall  1,  whereas  the  inner  su r face   of  the  t a n k  

wall  1  during  the  said  welding  process   is  not  heated  to  such  an 

extend,   that   this   wi l l   cause  a  dangerous  s i t i t u a t i o n   taking  into  a c -  

count  the  con ten t s   of  the  tank.  After   f i n i s h i n g   said  welding  p r o c e s s  
the  spacer  arm  2  is  shoved  over  said  pin  element ,   whereby  the  head 

s e c t i o n   13  of  said  pin  element  moves  through  the  c i r c u l a r   opening  11 

in  the  end  p l a t e   s e c t i o n   4  of  the  spacer  arm  2  u n t i l   the  end  p l a t e  

s e c t i o n   4  is  p o s i t i o n e d   behind  said  head  s ec t i on   13  of  the  pin  e l e -  

ment,  a f t e r   which  the  spacer   arm  is  moved  downwards  such  that   t h e  

shank  14  of  the  pin  element  moves  into  the  s lo t   12  in  the  end  p l a t e  

s e c t i o n   4  u n t i l   the  f i n a l   p o s i t i o n   is  reached  and  the  spacer  e l e m e n t  

is  locked  in  p l a c e .  

As  is  i n d i c a t e d   in  Fig.  1  the  spacer  arm  can  be  s t r e n g t h e n e d   by 

means  of  a  side  wall  element  7  p e r p e n d i c u l a r   to  the  c e n t r a l   p l a t e  

s e c t i o n   3  and  also  p e r p e n d i c u l a r   to  the  end  p l a t e   s ec t ion   4.  In  t h e  

f i gu re   only  one  side  wall  element  7  is  a t t ached   to  the  edges  of  t h e  

c e n t r a l   p l a t e   s e c t i o n   3  and  the  end  p l a t e   s ec t i on   4,  however  i t   w i l l  

be  c lea r   that   a  s i m i l a r   side  wall  element  may  be  a t t ached   to  t h e  

other   edges  of  the  c e n t r a l   p la te   s e c t i o n   3  and  the  end  p la te   s e c t i o n  

4  in  which  case  the  c e n t r a l   part   of  the  spacer  arm  wi l l   have  an  

U-shaped  cross  s e c t i o n .  

Fur thermore   it   is  also  p o s s i b l e   to  a t t a c h   one  wall  element  7  a c -  

cording  to  the  cen te r   l i nes   of  the  c e n t r a l   p l a t e   s e c t i o n   3  and  t h e  

end  p l a t e   s e c t i o n   4,  in  which  case  it  is  p o s s i b l e   to  make  two  c i r -  

cu lar   openings  in  communication  with  two  r e s p e c t i v e   s l o t s   into  t h e  

end  p l a t e   s e c t i o n   4,  c o o p e r a t i n g   with  two  r e s p e c t i v e   pin  e l e m e n t s ,  

welded  onto  the  tank  wal l ,   whereby  the  above  mentioned  o p e n i n g s ,  

s l o t s   and  pin  elements  are  made  s i m i l a r   as  de sc r ibed   above  for  t h e  

s i n g u l a r   embodiment.  An  embodiment  having  two  c i r c u l a r   openings  com- 

munica t ing   with  s lo t s   r e s u l t s ,   a f t e r   mounting  onto  the  tank  wall  i n t o  

a  very  s t ab le   c o n s t r u c t i o n   whereby  the  spacer  arm  is  s u b s t a n t i a l l y  

locked  aga ins t   r o t a t i o n .  

Fig.  2  i l l u s t r a t e s   in  s e c t i o n a l   view  a  p r e f e r r e d   embodiment  of  a 

pin  e lement ,   compris ing  a  shank  s ec t ion   14a,  a  head  s ec t i on   13a  and  a  

f u r t h e r   s ec t i on   15  with  i nc r ea sed   d i a m e t e r .  

In  th is   p r e f e r r e d   embodiment,  i l l u s t r a t e d   in  Fig.  2,  the  d iameter   o f  



the  head  s ec t i on   13a  is  s u b s t a n t i a l l y   equal  to  the  d iameter   of  t h e  

f u r t h e r   s e c t i o n   15  with  i n c r e a s e d   d iamete r .   Said  pin  element  is  by 

means  of  a  c a p a c i t o r   d i s cha rge   welding  process   welded  to  the  t a n k  

wall  1.  Thereby  the  f u r t h e r   s e c t i o n   15  o f f e r s   because  of  t h e  

i nc rea sed   d iameter   a  l a r g e r   t r a n s i t i o n   area  between  the  pin  e l e m e n t  

and  the  tank  wall  1,  r e s u l t i n g   into  an  en larged  welded  j o i n t .  

When  the  spacer  arm  is  i n s t a l l e d   onto  said  pin,  then  the  end 

p la t e   s e c t i o n   4  wi l l   not  come  into  con tac t   with  the  tank  wall  1  o r ,  
when  there   is  enough  c l e a r a n c e ,   only  the  under  edge  of  said  end  p l a t e  

s e c t i o n   4  w i l l   be  in  con tac t   with  the  tank  wall  1.  The  r e s u l t   t h e r e o f  

is  that   the  t empera tu re   t r a n s f e r   from  the  tank  wall  1  to  t h e  

environment   through  the  metal  of  the  spacer  element  is  s i g n i f i c a n t l y  

r e s t r i c t e d ,   r e s u l t i n g   into  improved  i n s u l a t i n g   c h a r a c t e r i s t i c s   of  t h e  

whole  c o n s t r u c t i o n .   P r e f e r a b l y   the  width  of  the  s lo t   12  d e c r e a s e s  

s l i g h t l y   with  i n c r e a s i n g   d i s t a n c e   from  said  c i r c u l a r   opening  so  t h a t  

the  shank  14  or  14a  wil l   enter   said  s lo t   12  very  e a s i l y   and  f i t s  

wi thout   c l ea r ance   into  the  upper  part   of  said  s lo t   12  r e s u l t i n g   i n t o  

a  very  t i gh t   mounting  of  the  spacer  arm. 

It  wi l l   be  c lea r   that   the  i n v e n t i o n   is  not  r e s t r i c t e d   to  t h e  

embodiments  shown  in  the  f i gu re s   and  desc r ibed   above,  but  t h a t  

va r ious   amendments  and  m o d i f i c a t i o n s   are  p o s s i b l e   wi th in   the  scope  o f  

the  i n v e n t i o n .  



1.  Spacer  arm  for  an  i n s u l a t i o n   c o n s t r u c t i o n   for  a  tank  or  o t h e r  

b u i l d i n g   s t r u c t u r e ,   which  spacer  arm  extends  p e r p e n d i c u l a r   to  t h e  

tank  wall  and  c a r r i e s   at  his  outer   end  a  mounting  bar  to  which  c o v e r  

p l a t e s   for  the  i n s u l a t i o n   c o n s t r u c t i o n   can  be  a t t ached   c h a r a c t e r i z e d  

in  that   said  spacer   arm  comprises  at  the  inwards  d i r e c t e d   end  a  f l a t  

p l a t e   s e c t i o n ,   which  is  a f t e r   mounting  of  said  spacer  arm  p o s i t i o n e d  

a d j a c e n t   to  the  tank  wal l ,   which  p l a t e   s ec t i on   has  a  c i r c u l a r   o p e n i n g  

and  a  s lo t   in  communication  with  said  opening  and  at  upper  side  o f  

said  opening,   whereby  the  width  of  said  s lo t   is  smal le r   than  the  d i a -  

meter  of  said  c i r c u l a r   opening,   which  c i r c u l a r   opening  and  s lo t   a r e  

des t i ned   to  coopera te   with  a  pin  element  with  a  shank  of  which  t h e  

d iameter   cor responds   to  the  width  o f  s a i d   s l o t   and  having  f u r t h e r m o r e  

a  c i r c u l a r   head  of  which  the  d iameter   s u b s t a n t i a l l y   co r responds   t o  

the  d iameter   of  said  c i r c u l a r   opening,   whereby  the  end  of  said  p i n  

element  oppos i t e   said  head  is  a t t ached   to  the  tank  w a l l .  

2.  Spacer  arm  according   to  claim  1,  c h a r a c t e r i z e d   in  tha t   t h e  

f l a t   p la te   s ec t i on   of  the  spacer  arm  has  at  a  mutual  d i s t a n c e   two 

c i r c u l a r   openings  at  the  upper  side  in  connec t ion   with  r e s p e c t i v e  

s l o t s   as  def ined  in  claim  1,  de s t i ned   to  coopera te   with  two  r e s p e c -  

t i ve   pin  elements  as  def ined  in  claim  1,  a t t ached   to  the  tank  w a l l .  

3.  Spacer  arm  according   to  claim  1  or  2,  c h a r a c t e r i z e d   in  t h a t  

the  pin  element  has  at  the  end  oppos i t e   the  head  s ec t ion   a  f u r t h e r  

s ec t i on   with  i n c r e a s e d   d i a m e t e r .  

4.  Spacer  arm  accord ing   to  claim  3,  c h a r a c t e r i z e d   in  tha t   t h e  

d iameter   of  the  head  s ec t ion   is  s u b s t a n t i a l l y   equal  to  the  d i a m e t e r  

of  said  f u r t h e r   s ec t ion   with  i nc r ea sed   d i a m e t e r .  

5.  Spacer  arm  according  to  one  of  the  p reced ing   c la ims,   c h a r a c -  

t e r i z e d   in  tha t   the  width  of  each  s lo t   dec reases   s l i g h t l y   with  i n -  

c r ea s ing   d i s t a n c e   from  said  c i r c u l a r   o p e n i n g .  
6.  Method  for  mounting  a  spacer  arm  accord ing   to  one  o f  

the  preceding   claims  to  the  wall  of  a  tank  or  other  bu i l d ing   s t r u c t u r e ,  

c h a r a c t e r i z e d   in  that   each  pin  element  n e c e s s a r y   for  mounting  s a i d  

spacer   arm  is  welded  to  the  tank  wall  by  means  of  a  c a p a c i t o r   d i s c h a r g e  

welding  method,  whereby  the  welding  cu r r en t   pulse  is  ad jus t ed   such  t h a t  

the  t r a n s i t i o n   area  between  the  end  of  said  pin  element  and  the  t a n k  



wall  is  in  a  very  short   per iod  enough  heated  by  the  welding  c u r r e n t  

pulse  f lowing  t h e r e t h r o u g h   to  r e a l i z e   a  welded  j o i n t ,   whereas  t h e  

inner   su r f ace   of  the  tank  wall  during  said  welding  o p e r a t i o n   is  n o t  

heated  to  such  an  extend  that   a  dangerous  s i t u a t i o n   r e s u l t s ,   t a k i n g  

into  account   the  con ten t s   of  said  tank,  w h e r e a f t e r   said  spacer  arm  i s  

shoved  over  said  pin  e lement ,   whereby  the  head  t he reo f   is  p a s s i n g  

through  the  c o r r e s p o n d i n g   c i r c u l a r   opening  of  the  f l a t   p la te   s e c t i o n  

of  the  spacer  arm  and  t h e r e a f t e r   the  spacer  arm  is  moved  downwards 

such  that   the  shank  of  said  pin  element  moves  upwards  into  the  s l o t  

communicating  with  said  c i r c u l a r   o p e n i n g .  
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