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©  Sample  receiving  and  mixing  device. 

@  This  invention  relates  to  a  device  for  receiving  and 
mixing  samples  comprising  an  enclosed  cylindrical  chamber 
(1)  provided  with: 
(a)  a  fixed,  centrally  located  transverse  baffle  (2)  which  has 

at  least  one  port  (3)  to  allow  a  sample  to  pass  from  one 
side  thereof  to  the  other, 

(b)  two  pistons  (11)  and  (12)  capable  of  movement  in 
response  to  applied  fluid  pressure  on  either  side  of  the 
baffle  which  define  two  fluid-tight  sub-chambers  (13) 
and  (14)  of  variable  volume, 

(c)  means  (5)  and  (8)  for  introducing  and  withdrawing 
sample  from  the  sub-chambers,  and 

(d)  means  (19)  and  (20)  for  applying  fluid  pressure  onto  the 
pistons, 

whereby  the  movement  of  the  pistons  in  tandem  with 
respect  to  the  baffle  forces  the  sample  from  one  sub- 
chamber  to  the  other  through  the  baffle  ports  thereby 
achieving  mixing. 

The  improved  sample  receiving  and  mixing  device  is 
particularly  suitable  for  storing  materials  having  a  high 
vapour  pressure  such  as  'spiked'  crude  oils  which  are  crude 
oils  into  which  light  hydrocarbons  have  been  injected,  or, 
live  crude  oil  which  is  crude  oil  as  extracted  kprior  to 
degasification.  The  device  has  no  external  dynamic  seals 
susceptible  to  leakage. 
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The  p resen t   i n v e n t i o n   r e l a t e s   to  a  new  and  improved  sample  

r e c e i v i n g   and  mixing  device  which  is  p a r t i c u l a r l y   s u i t a b l e   for  s t o r i n g  

m a t e r i a l s   having  a  high  vapour  p r e s su re   such  as  ' s p i k e d '   crude  o i l s  

which  are  crude  o i l s   into  which  l i g h t   hydroca rbons   have  been  i n j e c t e d ,  

or,  l ive  crude  oi l   which  is  crude  oil   as  e x t r a c t e d   p r io r   t o  

d e g a s i f i c a t i o n .  

It  is  f r e q u e n t l y   n e c e s s a r y   to  take  samples  of  m a t e r i a l s   such  a s  

l ive   crude  oil  and  s to re   them  for  subsequent   a n a l y s i s   of  s m a l l e r  

samples .   This  p r e s e n t s   s e v e r a l   problems.   The  bulk  sample  s h o u l d  

p r e f e r a b l y   be  m a i n t a i n e d   at  a l l   times  above  i t s   i n h e r e n t   v a p o u r  

p r e s s u r e   to  avoid  loss  of  v o l a t i l e   components  which  may  lead  t o  

i n a c c u r a t e   a n a l y s i s .   In  some  cases  p r e s s u r e s   of  about  13.5  bar  must 

be  ma in t a ined .   During  shipment  and  s to rage   of  the  bulk  sample  t h e r e  

must  be  no  leakage  from  i t s   c o n t a i n e r   s ince  any  leakage  would  r e s u l t  

in  the  p r e f e r e n t i a l   loss  of  l i g h t   or  heavy  components  thus  d e s t r o y i n g  

the  r e p r e s e n t a t i v e   na tu re   of  the  sample.  F u r t h e r m o r e ,   such  leaks  a r e  

p o t e n t i a l l y   dangerous .   During  s t o r a g e ,   m a t e r i a l s   such  as  l ive   c r u d e  

oi l   tend  to  s t r a t i f y   into  inhomogeneous  components  and  t h e r e f o r e   it   i s  

neces sa ry   to  ensure  when  tak ing   a l i q u o t s   of  the  sample  for  a n a l y s i s  

that   these  samples  are  t ru ly   r e p r e s e n t a t i v e .   To  s a t i s f y   t h i s  

r e q u i r e m e n t ,   the  bulk  sample  must  be  t ho rough ly   mixed  and  it  i s  

sometimes  neces sa ry   to  heat  the  sample  to  f a c i l i t a t e   m i x i n g .  

Some  systems  have  an  e x t e r n a l   pumped  loop  and  use  a  s t a t i c   m i x e r  

e lement .   This  s u f f e r s   from  the  d i s a d v a n t a g e   of  having  an  e x t e r n a l  

dead  space.   Another  system  has  a  s e l f - c o n t a i n e d ,   hand  opera ted   m i x i n g  



b a f f l e   housed  in  a  c y l i n d e r   and  which  is  sma l l e r   in  i t s   c r o s s - s e c t i o n  

than  the  d iamete r   of  the  c y l i n d e r   and  c o n s e q u e n t l y   does  not  wipe  t h e  

c y l i n d e r   wal l s   to  which  some  components  of  the  sample  may  a d h e r e .  

This  c o n s t r u c t i o n   uses  s e v e r a l   s l i d i n g   sea l s   and  is  prone  to  wear  and 

l eakage .   F u r t h e r m o r e ,   i t   has  a  v u l n e r a b l e   p r o j e c t i n g   s h a f t .  

We  have  now  designed  a  sample  r e c e i v i n g   and  mixing  d e v i c e  

provided  with  a  sample  chamber  which  pos se s se s   no  e x t e r n a l   dynamic 

sea ls   s u s c e p t i b l e   to  leakage  t h e r e f r o m   and  in  which  mixing  is  a c h i e v e d  

by  f o r c i n g   the  con ten t s   through  por t s   in  a  s t a t i c   b a f f l e   by  means  o f  

p i s t o n s .  

A c c o r d i n g l y ,   the  p resen t   i n v e n t i o n   is  a  device  for  r e c e i v i n g   and  

mixing  samples  compris ing  an  enc losed   c y l i n d r i c a l   chamber  p r o v i d e d  

w i t h :  

(a)  a  f i x e d ,   t r a n s v e r s e   b a f f l e   l o c a t e d   s u b s t a n t i a l l y   c e n t r a l l y  

t h e r e i n   and  having  at  l e a s t   one  port   capable  of  a l lowing   a  sample  

to  pass  from  one  side  t h e r e o f   to  the  o t h e r ,  

(b)  two  p i s t o n s   d isposed  on  e i t h e r   side  of  the  b a f f l e   so  as  t o  

de f ine   t h e r e w i t h   two  f l u i d - t i g h t   sub-chambers   of  v a r i a b l e   volume,  

said  p i s t o n s   being  capable  of  movement  along  the  axis   of  t h e  

c y l i n d e r   in  response  to  a p p l i e d   f l u i d   p r e s s u r e ,  
(c)  means  for  i n t r o d u c i n g   a  sample  in to   and  wi thdrawing   sample  f rom 

said  sub-chambers ,   and 

(d)  means  for  applying  f l u i d   p r e s s u r e   onto  the  side  of  the  p i s t o n s ,  

f u r t h e s t   from  the  b a f f l e ,  

whereby  the  movement  of  the  p i s t o n s   in  tandem  with  r e s p e c t   to  t h e  

b a f f l e   fo rces   the  sample  from  one  sub-chamber  to  the  o ther   through  t h e  

b a f f l e   por ts   thereby  ach iev ing   m i x i n g .  

The  f ixed ,   t r a n s v e r s e   b a f f l e   is  p r e f e r a b l y   a  block  which  may  be 

i n t e g r a l   with  or  removably  mounted  w i th in   the  chamber.  Where  i t   i s  

removably  mounted,  i t   is  p r e f e r a b l y   i n s e r t e d   in  p o s i t i o n   wi th in   t h e  

chamber  and  held  in  place  by  means  of  one  or  more  s p i g o t s   e x t e n d i n g  

t r a n s v e r s e l y   from  the  walls   of  the  chamber.  The  sp igo t   has  an 

i n t e r n a l   channel   or  channels   to  enable   the  sample  to  be  i n j e c t e d   i n t o  

and  withdrawn  from  said  sub-chambers   via  the  port  or  por t s   in  t h e  

b a f f l e .  



In  the  chamber,  the  space  behind  each  of  the  p i s t o n s   away  f rom 

the  sub-chambers   is  connected  to  a  means  for  apply ing   p r e s s u r e   on  e ach  

of  the  p i s t o n s .   P r e s s u r e   is  a p p l i e d   p r e f e r a b l y   by  means  of  a  f l u i d  

i n t r o d u c e d   into  the  space  th rough  f l u i d   i n l e t s .   The  f l u i d   i s  

p r e f e r a b l y   a  gas.  Thus  a  gaseous  cushion  is  provided  behind  each  o f  

the  p i s t o n s .   The  space  behind  each  p i s ton   is  also  connected  to  a  

r e l i e f   valve  such  tha t   when  the  gas  i n l e t   is  open  on  a  p r e s s u r i s i n g  

s t r o k e   of  one  p i s t o n   the  r e s p e c t i v e   r e l i e f   valve  is  c losed  and  when 

the  p i s t o n   is  in  i t s   r e t r a c t i n g   s t r o k e ,   the  r e s p e c t i v e   gas  i n l e t   i s  

c losed   but  the  r e l i e f   valve  is  open.  In  the  chamber  the re   is  more 

than  adequa te   u l l age   space  to  p reven t   exces s ive   p r e s su re   bu i ld -up   due 

to  t e m p e r a t u r e   changes.   Thus  when  gas  p r e s su re   is  app l i ed   a l t e r n a t e l y  

to  each  of  the  p i s t o n s ,   the  pa i r   of  p i s t o n s   is  caused  to  s l i d e   back  

and  f o r t h   r e t a i n i n g   the  sample  between  them.  The  s l i d i n g   movement  of  

the  p i s t o n s   fo rces   the  sample  from  one  sub-chamber  to  the  o t h e r  

through  the  b a f f l e   por ts   the reby   causing  rapid   mixing  of  the  r e t a i n e d  

sample  in  the  s u b - c h a m b e r s .  

In  a  p r e f e r r e d   embodiment,  the re   are  two  d i a m e t r i c a l l y   opposed 

s p i g o t s ,   each  with  an  i n t e r n a l   channe l ,   ex tend ing   t r a n s v e r s e l y   f rom 

wal l s   of  the  chamber,  one  a c t i n g   as  a  sample  i n l e t   and  the  other  as  a  

sample  o u t l e t .   The  sp igo t s   may  e i t h e r   be  i n t e g r a l   with  the  walls  o f  

the  chamber  or  may  be  i n s e r t e d   as  a  plug,  which  may  be  a  

s c r e w - t h r e a d e d   un i t ,   into  holes   machined  in  the  wal ls   of  the  chamber 

such  tha t   each  spigot   is  adapted  to  r e ce ive   the  means  for  i n t r o d u c i n g  

a  sample  in to   and/or   wi thdrawing   a  sample  from  e i t h e r   s u b - c h a m b e r .  

The  c e n t r a l l y   l oca t ed   b a f f l e   has  two  por ts   capable  of  a l lowing  p a s s a g e  
of  sample  from  one  sub-chamber  to  the  o the r .   These  por t s   a r e  

p r e f e r a b l y   in  open  communication  with  the  channels  in  the  s p i g o t s  

thereby   enab l ing   a  sample  to  be  i n t r o d u c e d   into  and  withdrawn  from  t h e  

s u b - c h a m b e r s .  

The  sample  i n l e t   is  p r e f e r a b l y   connected  to  a  sample  s o u r c e  

through  a  c o n v e n t i o n a l   r e g u l a t i n g   valve  such  as  a  needle  v a l v e .  

The  sample  is  p r e f e r a b l y   withdrawn  from  t h e  s u b - c h a m b e r s   t h r o u g h  
the  b a f f l e   por ts   by  a  septum  and  syr inge   arrangement   well-known  t o  
those  s k i l l e d   in  the  a r t .   Use  of  a  s ep tum/ sy r inge   arrangement   e n a b l e s  

the  e x t e r n a l   dead  space  in  the  device  to  be  s u b s t a n t i a l l y   e l i m i n a t e d .  



In  th i s   embodiment,  the  sample  i n l e t   is  connec ted   to  a  sample  

source  and  the  sample  flows  via  the  sp igot   channe ls   and  through  t h e  

b a f f l e   por ts   in to   the  sub-chambers .   Gas  p r e s s u r e   is  then  appl ied   on 

one  of  the  p i s t o n s   to  force  the  sample  through  the  port   into  t h e  

opposing  sub-chamber .   The  process   is  then  r e v e r s e d   by  apply ing   gas  

p r e s s u r e   on  the  o ther   p i s t o n   thereby  f o r c i n g   the  sample  through  t h e  

b a f f l e   por ts   into  the  f i r s t   chamber.  After   a  dozen  or  so  t r a v e r s e s   o f  

the  p i s t o n s ,   thorough  mixing  and  homogen i sa t ion   of  the  sample  i s  

achieved  and  a  sy r inge   is  i n t r o d u c e d   through  the  septum  in  the  o u t l e t  

to  withdraw  the  mixed  sample.  The  sample  wi thdrawn  is  then  a n a l y s e d .  

It  wi l l   be  apparen t   to  those  s k i l l e d   in  the  art   that   a  s i n g l e  

en t ry   into  the  chamber  wall   can  serve  both  as  an  i n l e t   and  an  o u t l e t  

for  samples  by  connec t ing   a p p r o p r i a t e   va lve ,   septum  and  s y r i n g e  

a r rangements   through  said  e n t r y .  

In  order  to  improve  the  e f f i c i e n c y   of  the  mixing,   the  ports   i n  

the  b a f f l e   may  be  shaped  in  such  a  way  that   t h e i r   s u r f a c e s   are  uneven ,  

eg  a  s c r e w - t h r e a d e d   type.   The  unevenness  of  the  s u r f a c e   e n a b l e s  

t u r b u l a n c e   to  be  c r ea t ed   as  the  sample  is  forced  through  the  p o r t s  

thereby  a id ing   mixing.   Moreover,  the  i n t e r n a l   s u r f a c e s   of  t h e  

sub-chambers   are  p r e f e r a b l y   coated  or  l ined   with  a  m a t e r i a l   which  

minimises   adhes ion   of  sample  components  to  the  wal ls   t h e r e o f .   In  t h e  

case  where  "spiked"  or  l ive   crude  oil   is  being  sampled,  i t   i s  

p r e f e r a b l e   to  l ine  the  wal ls   of  the  sub-chamber  with  a  h y d r o p h o b i c  

m a t e r i a l   such  as  p o l y t e t r a f l u o r o e t h y l e n e   (PTFE)  to  minimise  t h e  

adhes ion   of  the  sample  components  such  as  water  to  the  walls   of  t h e  

sub-chamber .   Such  an  exped ien t   ensures  tha t   the  sample  being  a n a l y s e d  

is  r e p r e s e n t a t i v e   of  the  b u l k .  

The  p i s t o n s   p r e f e r a b l y   carry  moni to r s ,   s u i t a b l y   magnet ic ,   by 

means  of  which  t h e i r   p o s i t i o n   can  be  de te rmined   by  sensors   o r  

i n d i c a t o r s   l oca t ed   ou t s ide   the  chamber.  If  the  moni tors   c a r r i e d   by 

the  p i s tons   are  magnet ic ,   the  e x t e r n a l   sensors   or  i n d i c a t o r s   a r e  

s u i t a b l y   also  magnet ic .   Input  of  sample  into  the  i n l e t   w i l l   cause  t h e  

p i s t o n s   to  move  away  from  the  b a f f l e   thereby  causing  movement  of  t h e  

e x t e r n a l   magnet ic   i n d i c a t o r .   By  using  a p p r o p r i a t e   co lours   on  t h e  

magnet ic   i n d i c a t o r   e .g .   one  colour  such  as  green  for  normal  and 



ano ther   such  as  red  for  abnormal,   o v e r f i l l i n g   of  the  sub-chamber  w i l l  

be  immedia te ly   a p p a r e n t .  

An  a l t e r n a t i v e   a r rangement   to  l o c a t e   the  p i s ton   p o s i t i o n   and  

the reby   to  moni tor   the  degree  of  f i l l i n g   of  the  chamber  is  to  measure  

the  p r e s s u r e   of  the  f l u i d   sea led   in  the  spaces  behind  each  of  t h e  

p i s t o n s .   Normally,   these  two  p r e s s u r e s   wi l l   always  be  the  same  and 

t h e i r   value  w i l l   i n d i c a t e   the  ex t en t   of  compress ion  of  the  volume 

w i t h i n   the  r e s p e c t i v e   s p a c e s .  

The  i n v e n t i o n   is  f u r t h e r   i l l u s t r a t e d   and  de sc r i bed   with  r e f e r e n c e  

to  the  accompanying  d r a w i n g s .  

F igure   1  r e p r e s e n t s   a  s e c t i o n a l   view  of  the  sample  r e c e i v i n g   and 

mixing  device   and  Figure   2  shows  an  e n l a r g e d   s ec t ion   of  the  sample  

o u t l e t   a r r a n g e m e n t .  
In  the  drawings ,   the  device  has  a  c y l i n d r i c a l   chamber  ( 1 )  

provided   with  a  c e n t r a l l y   l o c a t e d   f i x e d ,   t r a n s v e r s e   b a f f l e   (2)  h a v i n g  

por ts   (3)  and  (4)  and  being  held  in  p o s i t i o n   by  sp igo t s   (7)  and  ( 1 0 ) .  

Port  (3)  is  connected  to  sample  i n l e t   (5)  r e g u l a t e d   by  a  n e e d l e  

valve  (26)  through  channel  (6)  in  the  sp igo t   (7)  and  port  (4)  i s  

connected   to  sample  o u t l e t   (8)  via  channel   (9)  in  sp igo t   (10) .   Two 

p i s t o n s   (11)  and  (12)  are  d i sposed   on  e i t h e r   side  of  the  b a f f l e   (2 )  

d e f i n i n g   t h e r e w i t h   sub-chambers   (13)  and  (14)  r e s p e c t i v e l y .   The 

p i s t o n s   are  provided  with  magnet ic   moni tors   (15)  and  movement  of  t h e  

p i s t o n   is  d e t e c t e d   by  an  e x t e r n a l   magnet ic   ladder   i n d i c a t o r   ( 16 )  

r e s p o n s i v e   to  the  impulses  gene ra t ed   by  the  monitors   (15) .   Two 

spaces  (17)  and  (18)  behind  the  r e s p e c t i v e   p i s t o n s   (11)  and  (12)  a r e  

gas  cushions   connected  r e s p e c t i v e l y   to  gas  i n l e t s   (19)  and  ( 2 0 ) .  

A s s o c i a t e d   with  each  gas  i n l e t   is  a  r e s p e c t i v e   gas  valve  (21)  and 

(22) .   The  sample  o u t l e t   is  c losed  by  a  septum  (23)  in  a  s ep tum 
holder   (24)  provided  with  a  s a f e t y   cap  (25).   To  withdraw  an  a l i q u o t  
of  the  sample,  the  cap  (25)  is  removed  and  a  syr inge   (not  shown) 

i n t r o d u c e d   through  the  septum  (23)  ex t end ing   into  the  s p i g o t  

channel   ( 9 ) .  

In  o p e r a t i o n ,   the  sample  o u t l e t   (8)  is  closed  by  s a f e ty   cap  ( 2 5 )  

and  a  sample  of  " l ive"   crude  oi l   is  i n t r o d u c e d   into  the  s u b - c h a m b e r s  

by  connec t ing   the  sample  i n l e t   (5)  d i r e c t l y   to  the  crude  oi l   s o u r c e .  



Upon  i n t r o d u c i n g   the  sample  into  the  sub-chambers   and  by  m a i n t a i n i n g   a 

d i f f e r e n t i a l   p r e s s u r e   in  the  two  p i s t o n s   through  the  gas  i n l e t s ,   t h e  

p i s ton   (12)  is  caused  to  move  away  from  the  b a f f l e   (2).   When  t h e  

p i s t o n   (12)  r e aches   the  end  of  i t s   t r a v e l   by  a b u t t i n g   a g a i n s t   the  end 

of  the  chamber,  the  other   p i s t o n   (11)  begins  to  move  away  from  t h e  

b a f f l e   the reby   i n d i c a t i n g   that   the  f i r s t   sub-chamber  (14)  has  r e c e i v e d  

a  f u l l   quota  of  the  sample.  The  sample  i n l e t   is  then  c losed  and  

i n c r e a s e d   gas  p r e s s u r e   is  app l ied   on  the  p i s t o n   (12)  f u r t h e s t   from  t h e  

b a f f l e   (2)  caus ing   the  sample  to  flow  in to   the  o p p o s i n g  

sub-chamber  (13)  through  the  b a f f l e   por t s   (3)  and  (4).   The  a p p l i e d  

p r e s s u r e   on  the  p i s t o n   (12)  is  ma in ta ined   u n t i l   p i s t o n   (11)  h a s  

reached  the  end  of  i t s   t r a v e l   on  the  o p p o s i t e   s ide .   T h e r e a f t e r   t h e  

app l i ed   p r e s s u r e   on  the  p i s t o n   (12)  is  withdrawn  and  p r e s s u r e   a p p l i e d  

on  p i s t o n   (11)  t he r eby   r e v e r s i n g   the  p rocess   and  caus ing   the  sample  t o  

flow  back  in to   sub-chamber   (14).   The  p rocess   is  r e p e a t e d   s e v e r a l  

times  u n t i l   thorough   mixing  and  homogenei ty   is  ach ieved .   T h e r e a f t e r ,  

the  sample  o u t l e t   (5)  is  opened  by  f i r s t   removing  the  s a f e t y   cap  ( 2 5 )  

and  then  i n t r o d u c i n g   a  syr inge   (not  shown)  through  the  septum  (23)  t o  

withdraw  an  a l i q u o t   of  the  sample  for  a n a l y s i s .  

The  advan tage   of  th is   process   is  tha t   the  con t inuous   movement  of  

the  p i s t o n s   need  not  be  s topped  during  the  w i thd rawa l   of  the  s amp le  

thereby   e n s u r i n g   thorough  mixing  u n t i l   the  moment  of  s a m p l i n g .  

Moreover,  the  des ign   is  such  that   the re   is  no  dynamic  sea l   l i a b l e   t o  

allow  leakage  from  the  chamber  and  the  sample,  once  t r apped ,   c a n n o t  

a c c i d e n t a l l y   e scape .   The  s l i d i n g   a c t i o n   of  the  p i s t o n   also  e n s u r e s  

tha t   the  c y l i n d r i c a l   walls  are  scraped  c lean  of  any  component  of  t h e  

mix ture ,   e s p e c i a l l y   o i l / w a t e r   mix ture ,   which  might  o the rwi se   not  be  

removed  by  rap id   f l u i d   motion.  In  the  event  of  a c c i d e n t a l   l e a k a g e  

past  a  p i s t o n   in to   the  gas  cushion  space  a  sample  of  the  i n e r t   gas  can  

be  ana lysed   for  hydrocarbon   gases  and  an  a p p r o p r i a t e   c o r r e c t i o n   made.  

This  would  be  an  abnormal  occur rence   but  serves   to  demons t r a t e   t h e  

double  s e c u r i t y   of  the  d e s i g n .  



1.  A  device  for  r e c e i v i n g   and  mixing  samples  compris ing  an  e n c l o s e d  

c y l i n d r i c a l   chamber  provided  w i t h :  

(a)  a  f ixed ,   t r a n s v e r s e   b a f f l e   l o c a t e d   s u b s t a n t i a l l y   c e n t r a l l y  

t h e r e i n   and  having  at  l e a s t   one  port   capable   of  a l lowing  a  sample  

to  pass  from  one  side  t h e r e o f   to  the  o t h e r ,  

(b)  two  p i s t o n s   d isposed   on  e i t h e r   side  of  the  ba f f l e   so  as  t o  

de f ine   t h e r e w i t h   two  f l u i d - t i g h t   sub-chambers   of  v a r i a b l e   vo lume ,  

said  p i s t o n s   being  capable  of movement  along  the  axis  of  t h e  

c y l i n d e r   in  response   to  a p p l i e d   f l u i d   p r e s s u r e ,  
(c)  means  for  i n t r o d u c i n g   a  sample  in to   and  wi thdrawing  sample  f rom 

said  sub-chambers ,   and 

(d)  means  for  apply ing   f l u i d   p r e s s u r e   onto  the  side  of  the  p i s t o n s  

f u r t h e s t   from  the  b a f f l e ,  

whereby  the  movement  of  the  p i s t o n s   in  tandem  with  r e spec t   to  t h e  

b a f f l e   forces   the  sample  from  one  sub-chamber   to  the  other   through  t h e  

b a f f l e   por ts   thereby   ach iev ing   m i x i n g .  

2.  A  device  accord ing   to  claim  1  where in   the  ba f f l e   is  a  b l o c k  

removably  mounted  wi th in   the  chamber .  

3.  A  device  acco rd ing ,  t o   claim  2  where in   the  b a f f l e   is  i n s e r t e d   i n  

p o s i t i o n   wi th in   the  chamber  and  held  in  place  by  means  of  one  or  more 

sp igo t s   ex tend ing   t r a n s v e r s e l y   from  the  wal ls   of  the  chamber .  

4.  A  device  accord ing   to  any one  of  the  p reced ing   claims  wherein  t h e  

sp igo t   has  an  i n t e r n a l   channel  or  channels   to  enable  the  sample  to  be 

i n j e c t e d   into  and  withdrawn  from  said  s u b - c h a m b e r s .  

5.  A  device  accord ing   to  any one  of  the  p reced ing   claims  wherein  t h e  

means  for  apply ing   p re s su re   on  each  of  the  p i s t ons   is  a  gas  i n t r o d u c e d  

through  gas  i n l e t s   into  a  space  behind  each  of  the  p i s t o n s .  

6.  A  device  accord ing   to  any one  of  the  p reced ing   claims  w h e r e i n  

each  of  the  spaces  behind  the  p i s t o n s   is  also  connected  to  a  r e l i e f  

v a l v e .  



7.  A  dev ice   accord ing   to  any one  of  the  p reced ing   claims  w h e r e i n  

the  means  for  wi thdrawing  sample  from  the  sub-chambers   through  t h e  

b a f f l e   po r t s   comprises   a  septum  through  which  a  sy r inge   can  be 

i n s e r t e d .  

8.  A  dev ice   accord ing   to  any one  of  the  p reced ing   claims  w h e r e i n  

the  i n t e r n a l   s u r f a c e s   of  the  sub-chambers   are  coated  with  a  

hyd rophob ic   m a t e r i a l .  

9.  A  dev ice   accord ing   to  any one  of  the  p reced ing   claims  w h e r e i n  

the  p i s t o n s   carry   monitors   by  means  of  which  t h e i r   p o s i t i o n   w i t h i n  

the  chamber  can  be  de termined  by  sensors   l oca ted   ou t s ide   t h e  

chamber .  

10.  A  sample  r e c e i v i n g   and  mixing  device  accord ing   to  claim  1  as  

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

accompanying  d r a w i n g s .  








	bibliography
	description
	claims
	drawings
	search report

