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W H E N  recommend ing  so lven t - ex t r ac t i on  over hydrau l ic  
and  screw press ing ,  one no longer  t akes  the  defensive.  
The overwhehning  success of  so lvent -ext rac t ion  for  soy- 

beans  is genera l ly  recognized.  Also the  economic values  in 
so lven t -ex t rac t ing  other  fa t -  or o i l -bear ing mater ia l s ,  the  prod- 
uc ts  of  which m u s t  compete  wi th  soybean  oil and  meal ,  are 
becoming more and  more  a p p r e c i a t e d .  

For  m a n y  of the  oil pressers  the  quest ion has  changed  f rom 
" W h y  should we go to s o l v e n t - e x t r a c t i o n ? "  to " H o w  long 
before  we have to conver t  to so lvent -ex t rac t ion?  how much  of 
our equipment  can we keep when we conver t?  or which of the  
ava i lab le  solvent  processes  is bes t  for  our p u r p o s e s ? '  

I t  is no t  proposed  here  to go into the  economics for  con- 
ve r t i ng  to or select ing so lvent -ext rac t ion  plants .  Such discus- 
sions have  been p resen ted  elsewhere (1) .  W h a t  is p l anned  now 
is to describe new processes and  the  improvemen t s  in estab- 
l ished processes.  These a re  ind ica t ing  t r ends  and  direct ions 
in which solvent -ext rac t ion  technology  appears  to be moving .  
Knowledge  of these  developments  should help in se lect ing a 
process or conver t ing  a p r e s s i n g  p l a n t  for  the  mos t  su i tab le  
so lvent -ext rac t ion  in specific appl icat ions .  

Extraction Processes 
For  t r e a t i n g  soybeans  there  are  several  s t a n d a r d  solvent- 

ex t rac t ion  processes f rom which to choose. E a c h  h a s  proven 
successful  in several  years  of  commercia l  operat ion.  These  
processes have  been descr ibed adequate ly  in a n u m b e r  of  pub-  
l icat ions (2, 3) .  A n y  of these  es tab l i shed  processes m a y  be 
accepted wi th  a s su rance  for  s a t i s f a c t o r y  soybean  extract ion.  
However  personal  preferences  should be modif ied by local eco- 
nomic  cons idera t ions  and  by  an  awareness  of  the  recent  im- 
p rovements  in s t a n d a r d  soybean  processes.  

For  hand l ing  cot tonseed,  second only to soybeans  as the  
domest ic  source of vegetable  oils, the  so lvent -ext rac t ion  proc- 
esses a re  not  ye t  f irmly es tabl ished.  However  they  are  receiv- 
ing  a g rea t  a m o u n t  of  a t t en t ion  in development  and  research 
work. The h igher  oil content  of  cot tonseed,  i ts  more  var iable  
qual i ty ,  i ts  gossypol  content ,  and  i ts  f ines-producing tendencies  
p resen t  special  problems tha t  have  required m a j o r  changes  in 
ex is t ing  processes  and  the  evolving of new processes for  ac- 
ceptable  solutions.  P rob lems  of s imi lar  n a t u r e  exist  wi th  flax- 
seed, th i rd  r a n k i n g  U. S. vege tab le  oil source, and  wi th  other  
h igh  oil-content mater ia l s .  

]?repressing fol lowed by solvent  ex t rac t ion  is be ing  used 
effectively on cot tonseed and  t h e  other  h igh  oil-content  ma-  
terials .  The  inducemen t s  are  s t rong  for  con t inu ing  a n d  extend- 
ing  th is  me thod  as screw-press p l a n t s  can  convert  readi ly  a t  
increased capaci t ies  to p rep res s ing  so lvent -ext rac t ion  plants .  
Most  of  thei r  ins ta l led  equipment  can be re ta ined,  and  only 
s t a n d a r d  solvent  ex t rac t ion  equ ipment ,  as used  for  soybeans ,  
need be added.  By  cooking, then  p repress ing ,  a good pa r t  of  
the  oil is removed f r o m  the  seed, i t s  undes i rab le  qua l i ty  vari-  
a t ions  are minimized ,  a n d  the  t endency  to f o r m  excessive fines 
is reduced.  T h u s  the  resu l t ing  p ress  cake compares  wi th  soy- 
beans  in  ease of solvent  extract ion.  

However  the re  is a definite t r e n d  toward  fu l l  solvent-extrac-  
t ion  of the  h igh  oi l-content  seeds wi thout  p repress ing .  The 
s t a n d a r d  ex t rac t ion  processes,  modif ied for  fines h a n d l i n g  and  
wi th  carefu l  p r e p a r a t i o n  of the  oilseed, and  the  specially- 
developed, new processes  a p p e a r  to be successfu l ly  coping 
wi th  the  fines and  other  process ing  difficulties. 

One of the  new processes  is the  f i l t ra t ion-ext rac t ion  sys t em 
(4, 5) .  I t  is des igned  pa r t i cu la r ly  for  cot tonseed,  b u t  claims 
are made  for  i t s  versa t i l i ty  in process ing  other  high-oi l  seeds 
as well as  soybeans  and  rice bra~.  I t  was developed t h r o u g h  
the  pilot p l a n t  s t a g e  by the  Sou the rn  Regiona l  Research  Labo- 
r a to ry  of the  U. S. D e p a r t m e n t  of  Agr icu l tu re .  The  process 
has  been l icensed to several  companies .  Commercia l  p l an t s  
have  been des igned alld are  offered unde r  the  n a m e s  of  Rotofil 
by  the  B l a w - K n o x  Company,  F i l t r ex  by  W u r s t e r  and  Sanger  
Inc. ,  a n d  F i l t r a t i o n - E x t r a c t i o n  by the  Lukenweld  Divis ion of 
L u k e n  Steel Company.  A 150-ton-per-day cot tonseed p l an t  t ha t  
will handle  soybeans  also is now being  pu t  ~nto opera t ion  by 
Lukenweld .  

I n  th is  process,  s t a n d a r d  seed p r e p a r a t i o n  equipment ,  such 
as is axai lable  in hydrau l i c -p res s ing  plants ,  m a y  be used.  The 
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de l in ted and  dehulled cot tonseed m e a t s  a re  rolled, cooked, and  
then  " c r i s p e d "  by  evapora t ive  cooling. Cont inuous  counter-  
cu r ren t  ex t rac t ion  is accomplished in two uni ts ,  a horizontql ,  
immers ion  type  of  mix ing  or soak ing  ex t rac to r  and  a horizon- 
tal ,  ro ta ry ,  Oliver vacuum filter of  fu l ly  enclosed, vapor - t igh t  
const ruct ion.  The p repa red  mea t s  a re  slowly conveyed t h ro u g h  
the  miscella-filled, immers ion  ex t rac tor  and  d ischarged  as a 
s lu r ry  onto tile filter screen. F r o m  th is  po in t  miscel la  of  h igh  
oil concen t ra t ion  is  d ra ined  f rom the  meal  by vacuu m  for  oil 
recovery in the  evaporators .  Then  as the  filter screen rota tes ,  
it  carr ies  a bed of meal  unde r  solvent  sp rays  of successively 
decreas ing  oil concent ra t ion  wi th  v a c u u m  dra inage  between 
each wash.  The miscel la  d ra ined  f r o m  the  first wash  is p u m p ed  
into the  immers ion  ex t rac tor  for  s l u r ry ing  more  meal.  The 
las t  wash  t h rough  which the  meal  bed is ro ta ted  is f r e sh  sol- 
vent.  This  is dra ined  off for  the  preced ing  wash.  The fu l ly  
ex t rac ted  meal  is removed f rom the filter screen by a revolv- 
ing  screw for  conveying  to the  meal  desolventizer .  

A novel, cont inuous  ex t rac t ion  process  for  cot tonseed is 
offered by  the  Al l i s -Chahners  Company.  I t  i s  called the  Vibroi l  
Process  and  involves a m i n i m u m  p r e p a r a t i o n  of the  m ea t s  for  
ex t rac t ing .  The mea t s  a re  g round  in solvent  while be ing  ex- 
t r ac t ed  in a v ib ra to ry  ball  mill  as they  flow rap id ly  t h ro u g h  
i t  as  a s lurry .  The meal  is s epa ra ted  f r o m  the  s lu r ry  and  
washed  wi th  pure  solvent  in an  enclosed, cont inuous  v acu u m  
filter of  d rum- type  construct ion.  The  dra ined  miscel la  and  
wash  l iquor go to the  evaporators ,  and  the  ex t rac ted  meal  is 
conveyed to the  desolvent izers  for  no rma l  product - recovery  
operat ions .  Screen size of  the  ex t rac ted  meal  is c labned to 
be comparab le  to t ha t  of  ex t rac ted  cot tonseed meal  now on the  
marke t .  

A th i rd  process only recent ly  in t roduced  in the  Uni ted  
Sta tes ,  t hough  used for  m a n y  years  in o ther  countr ies ,  is the  
DeSmet  Process.  The f i r s t  U. S. p l an t  has  been in operat ion 
on the  W e s t  Coast  for  over a year  on copra,  and  ano the r  p l an t  
is now be ing  pu t  into opera t ion  in Minnesota" for  flaxseed and  
soybeans .  The dis t inct ive  f ea tu r e  of  the  process is the  extrac- 
t o r  des ign.  This  involves a mov ing  screen in the  fo rm  of a 
cont inuous ,  hor izonta l  belt  upon  which the  p repared  oilseed 
is f ed  in a thick,  cont inuous  layer.  A series of  nozzles, above 
the  belt ,  are set to sp ray  solvent  of  decreas ing  oil concentra-  
t ions  a long the  mov ing  bed of seeds. Solvent  pe rco la t ing  
t h r o u g h  the  seed bed is collected in a series of  conical p an s  
and  is recycled by  p u m p i n g  to the  co r respond ing  nozzles above 
the  screen. Stage-wise,  coun te rcu r ren t  ex t rac t ion  is ob ta ined  
t h r o u g h  overflow of the  solvent  f r om one pan  to the  nex t  in 
the  di rect ion opposi te  to the  movemen t  of the  Seed bed. This  
overflow solvent  increases  in oil concen t ra t ion  as it  moves  f r o m  
p a n  to p a n  un t i l  i t  is d rawn  off as s t r ong  misce l la  f r o m  the  
en.d pan.  A t  the  other  end of the  ex t rac to r  the  mov ing  bed of 
ex t rac ted  meal  gets  a final wash  of f r e sh  solvent,  passes  
t h r o u g h  a d r a i n a g e  area,  and  is d i scharged  to the  desolventizer .  

Equipment Trends 
The  equ ipmen t  in the  newly- in t roduced  processes j u s t  de- 

scr ibed and  changes  in  the  es tab l i shed  soybean  ex t rac t ion  
equ ipmen t  show d e f n i t e  t r ends  t h a t  me r i t  considera t ion.  A 
m a j o r  t r e n d  ha s  been toward  lower, hor izonta l  des igns  of 
ext rac tors .  Un t i l  recent ly  the  only hor izonta l  ex t rac to r s  in 
genera l  use  were the  K e n n e d y  Ext rac tOr  and  cer ta in  fu l l  im- 
mers ion,  screw-type ext rac tors .  I t  is i n t e r e s t i ng  to no te  t h a t  
in the  three  new processes descr ibed above hor izonta l  extrac- 
tors  are  used  also. The  popular ,  mul t i - s to ry  Bo lbnan- type  
ex t rac to r  has  now been redesigned,  for  a l t e rna te  acceptance,  
into '~down- to-ear th  ~' models.  Such newer  des igns  as the  hori- 
zonta l  baske t - type  ex t rac tors  of  the  F r ench  Oil Mill Mach inery  

C o m p a n y  and  the  R0tocel of the  B l a w - K n o x  Com p an y  are  
examples  of  add i t iona l  ex t r ac to r  des ign  selections where lower 
bu i ld ing  cons t ruc t ion  is prefer red .  

Whi le  los ing the  a d v a n t a g e  of g r a v i t y  flow of ex t r ac t ing  
l iquid and  requ i r ing  increased p u m p i n g  fac i l i t i e s ,  these  new, 
lower ex t rac tors  have  pe rmi t t ed  be t te r  control  and  redis t r ibu-  
t ion  of the  misce l la  in i ts  successive flows t h r o u g h  the meal .  
The  s tage-wise ,  coun te rcur ren t  flow, such as has  been descr ibed 
in the  filter opera t ion  of the  f i l t ra t ion-ext rac t ion  sys t em an d  in 
the  ex t rac to r  opera t ion  of the  DeSmet  Process ,  a g a i n  appea r s  
in the  new baske t  ex t rac to r  des igns  and  in the  Rotocel extrac- 
tor. The progress ive ,  s tepwise counterf low of solvent  is  ac- 

27 



T H E  JO(TRNAI~ OF THE AMERICAN OIL CtIEI~IISTS' SOCIETY VOL. 31  

compl ished  ei ther  by p u m p i n g  it  u p s t r e a m  to the  meal  flow or 
by recycl ing  the  solvent  f r o m  each p a n  to the  cor respond ing  
s p r a y  nozzle above it  wi th  overflow f r o m  p a n  to pan.  I n  
e i ther  case the  solvent  s t r e a m s  can  be di rected onto the  meal  
a t  the  p re f e r r ed  locat ions  a n d  in the  a m o u n t s  desired. The  
successive, solvent-flow quan t i t i e s  can  be controlled f r o m  f ree  
percola t ions  of  drople ts  t h r o u g h  the  meal  to complete  flood- 
ings  fol lowed by successive d ra inages  of the  fu l ly  immersed  
meal.  

This  s tage-wise  flow should  be recognized as a definite devel- 
opmen t  in ex t rac t ion  opera t ions .  I t  should be given careful  
cons ide ra t ion  when  select ing an  ex t rac t ion  process,  par t icu-  
lar ly  fo r  h igh  oi l-content  seed. 

The o ther  i m p o r t a n t  equ ipment  for  solvent  p l an t s  t ha t  has  
undergone  m a r k e d  t r a n s f o r m a t i o n s  in des ign  a n d  opera t ion  
is the  desolvent izer  t h a t  evapora tes  the  re ta ined  solvent  f rom 
the  ex t rac ted  meal.  The  classical  '~schnecken  '~ desolventizer ,  
cons i s t ing  of  one or  more  ver t ical  banks  of horizontal ,  s team- 
j acke ted  screw-type conveyors,  :is still  be ing  effectively used 
in a n u m b e r  of  p lan t s .  However  there  is a m a r k e d  in t e re s t  in 
and  an  inc reas ing  use  of  vert ical ,  t r a y - t y p e  meal  desolventiz- 
ers. Some are  modif icat ions of  the  s tack  cookers used in seed 
p repara t ion .  

T h r o u g h  g r a v i t y  fa l l  a n d  ro t a t ing  sc raper  a rms ,  the  solvent- 
wet meal  is moved across  hea ted  t rays ,  in some cases pas t  
s t ean l - jacke ted  sect ions of  shell  walls, a n d  down t h r o u g h  the 
desolvent izer  so t h a t  essent ia l ly  all  of  the  solvent  is vapor ized 
f r o m  the  meat  before  d ischarge .  Because  of  the  control led 
g r a d a t i o n  of  solvent  removal ,  of  mois tu re  content ,  a n d  o f  meal  
t e m p e r a t u r e s  tha t  are possible  in the  t r a y  des igns ,  th is  type  
of  u n i t  mer i t s  ca re fu l  eva lua t ion  for  new p l a n t  specifications.  

The  convent iona l  desolvent iz ing  opera t ion  of  app ly ing  jack-  
eted, s t e a m  hea t  to the  meal  to vaporize the  solvent  and  of  
u s i n g  a small ,  final, direct  s t eam spa rge  to f ree  the  meal  of  ~ 
solvent  vapors  also has  been sub jec ted  to modif icat ions.  

I n  the  B l a w - K n o x  hor izon ta l  vapor  deso]ventizer  a n d  in the  
vert ical  A l l i s - C h a l m e r s  t r a y - t y p e  desolventizer ,  pa r t  of  the  
solvent  vapor  evapora ted  f r o m  the meal  is supe rhea ted  in a 
hea t  exchange r  a n d  recycled back t h r o u g h  the m e a l  There  it  
g ives  up  i ts  supe rhea t  for  evapora t ing  more  solvent .  

There  is also in te res t  shown in direct  s p a r g i n g  of  ste~*m lu te  
the  meal  for  purposes  more  t h a n  j u s t  the  removal  of  the  las t  
t races  of  solvent.  Direct  s t eam is be ing  considered for  removal  
of  apprec iab ly  la rger  a m o u n t s  of  solvent  f r o m  tile meal  and  
for  a d j u s t i n g  mois tu re  con ten t  of  the  meal  be ing  desolventized.  

One p o u n d  of  s a t u r a t e d  s t e a m  on condens ing  will evapora te  
abou t  seven pounds  of  hexane  solvent  while a d d i n g  a pound  
of  wa te r  to t h e  meal .  This  is a n  effective way  of  desolventiz- 
ing  i f  the  increased  m o i s t u r e  content  can  be to lera ted  and  if  

' b a l l i n g ' '  up  of the  meal  c a n  be prevented .  E v a p o r a t i o n  tem-  
pe ra tu re  m a y  be lower t h a n  the  boi l ing po in t  of  the  solvent  be- 
cause of s t r i p p i n g  or s team-dis t i l l a t ion  action.  S u p p l e m e n t a r y  
indirect  s t e a m  h e a t i n g  th rough  jacke ted  t r ays  and  walls  is 
required to avoid  excessive mois tu re  condensa t ion  into the  
meal  for  th i s  type  of  desolventizer .  

The  new combina t ion  Desolvent izer -Toas ter  of  the  French  
Oil Mill  Mach ine ry  C o m p a n y  effectively uses  direct  and  indi- 
rect h e a t i n g  s t eam to produce  a finished toas ted  soybean  meal  
f r o m  a solvent-wet ,  ex t r ac ted  meal.  A s ingle  vert ical ,  t ray-  
type  a n d  s t eam- jacke ted  vessel is used. 

Other  improvemen t s  in ex t rac t ion  opera t ions  are  p r imar i l y  
minor  modif icat ions  in meal  hand l ing  a n d  p repa ra t i on  and  in 
f eed ing  to and  d i s c h a r g i n g  f r o m  t h e  ex t rac to r  and  deso]- 
ventizer .  F o r  example ,  changes  have  been in t roduced  in the  
baske t  des ign  of  the  Bo lhnan - type  ex t rac tors  to increase  capac- 
i ty,  to fac i l i t a te  hand l ing ,  a n d  to min imize  channe l ing  effects 
of  the  pe rco la t ing  liquid. Also, as an  example ,  in the  v e r t i c a l  
immers ion- type  ext rac tor ,  V. D. Ander son  C o m p a n y  has  in- 
creased the  volume of  the  upper  sect ion and  baffled it  to 
improve  fines separa t ion  f r o m  the  misccl la ,  h a s  des igned  a 
ver t ical  feed  screw fo r  the  uppe r  center  of  the  ex t rac to r  for  
posi t ive in t roduc t ion  of  p repa red  seed, h a s  m a d e  the  s lot  open- 
ings  in the  t r a y s  a d j u s t a b l e  to control  ex t rac t ion  t ime,  and  ha s  
replaced the  ~ p l u g ~ - t y p e ,  meal  d i scharge  a t  the  b o t t om of  
the  ex t r ac to r  with a con t inuous  conveyor  called a ~ ' d r a i n a g e  
runa round .  ' ~ 

Such i m p r o v e m e n t s  t h a t  lead toward  t rouble-f ree  p l an t  oper- 
a t ion  can  be apprec ia ted  b y  those  f a m i l i a r  wi th  t h e  var ious  
problems t h a t  c a n  ar ise  on mov ing  prepared  seed a n d  fines in 
con tac t  wi th  solvent .  

Animal Fat Extraction Process 
As for  the  sol~ent ex t r ac t ion  of a n i m a l  tissues~ there  have  

been no m a r k e d  c h a n g e s  in the  solvent  ba t ch  processes  follow- 

i ng  convent iona l  r ender ing  methods .  Nor  have  there  been 
modif icat ions of  any  consequence in the  s t andard ized ,  hori- 
zonta l  ba tch  ex t rac to r  wi th  i t s  in te rna l  a g i t a t o r  and  d ra in  or 
filter pots.  The  depressed  marke t  pr ices for  an inml  f a t s  has  
d i scouraged  m a x i m u m  f a t  recovery by solvent  methods .  I n  
fac t ,  t he re  is a g rowing  m o v e m e n t  to leave h ighe r  grease  and  
tal low con ten t s  in an ima l  feed  meals .  Howe~'er intensified 
research is now go ing  on to find new uses and  der ivat ives  for  
an ima l  f a t s .  Th i s  ac t iv i ty  should  eventua l ly  increase  the  de- 
m a n d  and  va lue  of  an ima l  f a t s  and  j u s t i f y  improvemen t s  in 
ba tch  ex t r ac t ion  and  the  deve lopment  of  con t inuous  ex t rac t ion  
processes.  

Much in t e res t  is now centered  on the  Chayen  Process  of  
shock-wave r ende r ing  used in Br i t i sh  and  C a n a d i a n  p lan ts  (6) .  
The f a t  cells a re  rup tu red  by  sonic- f requency v ibra t ions  when  
an imal  t issues ,  immersed  in water ,  are  passed  rap id ly  th rough  
a modified hammer-mi l l .  Th i s  innova t ion  also has  d iver ted  at- 
ten t ion  f r o m  solvent -ext rac t ion  methods .  

A new solvent  process of  azeotropie  r ende r ing  and  extrac- 
t ion of  raw an ima l  ma te r i a l s  should  have  f a r - r each ing  effects 
on an ima l  f a t  and  meal  product ion .  I n  th is  process,  raw, 
ground,  an ima l  nlater ia]  in con tac t  with  boi l ing solvent  loses 
most  of  i ts  t i s sue  water  by azeotroplc  evapora t ion  with the  
solvent  vapors  while its f a t  is ex t rac ted  by the  hot  liquid 
solvent.  There  a re  now two ba t ch  p lan t s  in commercia l  oper- 
a t ion  by the  p a t e n t e d  VioBin  Process  t ha t  d i rect ly  separa tes  
raw an ima l  t i s sues  azeotropical ly  into three  components ,  water ,  
fa t ,  and  meal .  Th i s  combined so lven t - render ing  and  ex t rac t ion  
process also lends  i t se l f  readi ly  to cont inuous  opera t ion  (7) .  

Extraction Solvents 
M a n y  d i f fe rent  solvents  have  been s tudied  and  t r ied  for  use  

in f a t  a n d  oil ext rac t ions .  Few  of  these  have reached the  
s t age  of ac tua l  p roduct ion  use  in commercia l  p lan t s .  Since 
t r ich lore thylene  ha s  been prac t ica l ly  e l imina ted  for  use in ex- 
t rac t ion  of soybeans  because  of  tile toxic n a t u r e  of  the  ex- 
t rac ted  meal ,  ch lor ina ted  hydrocarbons  have been used only 
in a l imited n u m b e r  of  p lan t s ,  ma in ly  for  the  ex t rac t ion  of  
an imal  t issues .  

Commercia l  pe t ro leum f r ac t i ons  o f  hexane  for  oilseed and  of 
hep taue  for  a n i m a l  ma te r i a l s  a re  likely to r ema in  in genera l  
use for  yea r s  to come because of  thei r  avai labi l i ty ,  low cost, 
and  over-all su i t ab i l i ty  as oil a n d  f a t  solvents.  

Evaluation of Progress 
I n  view of the  cons idera t ions  presented  hcrc,  it  appear s  

t ha t  the  coming  solvent  ex t rac t ion  processes for  oilseed will 
include c'~xefut p r epa ra t i on  of the  seed for  fu l l  oil ex t rac t ion  
wi th  hexane  in  hor izonta l - type  extractors .  The counter-cur-  
rent ,  s t age-wise  method  of  ex t rac t ion  by sp ray ing ,  dra in ing ,  
collecting, a n d  r e p u m p i n g  the  solvent  th rough  each of a series 
of  s t a t ions  a long  the mov ing  ba tches  or layers  of  oilseed wilt 
p redmnina te .  The  meal  will be desolventized in mos t  processes 
by vert ical  t r a y - t y p e  desolvent izers  with more effective use  of  
direct  s t e am and  of  solvent  vapor  for  f r ee ing  the  nleal of  
solvent.  No rad ica l  changes  m a y  be expected in the  nea r  
f u tu r e  in t he  oil and  solvent  recovery operat ions .  

Should the re  be a revived in te res t  in the  improvemen t  of  
an imal  f a t  ex t rac t ion  methods ,  p rogress  appear s  to be in the  
di rect ion of  con t inuous  hep tane-ex t rac t ion  opera t ions  an d  of 
coulbined, s ingle-s tep  r ender ing  and  ex t rac t ion  processes.  

These  a re  pe rsona l  opinions  based  on observed t r ends  and  
developments .  However  such envis ioned des igns  could be re- 
placed by  rad ica l ly  new innova t ions  whose s implic i ty ,  such as 
a quick, d i rec t  f a t  or oil recovery with m i n i m u m  of ma te r i a l  
p repara t ion ,  m a y  revolut ionize the  whole indus t ry .  Such new 
depa r tu res  f r o m  the  genera l  t echnology  could poss ibly  be sus- 
pected in the  v ib ra to ry  me thods  of  vegetable  oil and  an ima l  
f a t  ex t rac t ion .  
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