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European Methods of Crushing 
Soya Beans 

t~Y GEOFFREY E. GOVIER 

p RIOR to 1908 Soya Beans  
were  p rac t i ca l ly  unknown to 

the E u r o p e a n  vege tab le  oil 
indus t ry ,  bu t  soon a f t e r  the  f irst  
expe r imen ta l  sh ipments  of beans  
had  been received f rom the Or ien t  
t h e i r  g r e a t  value as a source of 
excel lent  oil and meal was rea l ized 
and i t  was not  long before  the  
p rominen t  oil mil ls  in most  Euro-  
pean count r ies  were  impor t i ng  im- 
mense quant i t i es .  

The war  gave  the Soya Bean oil 
i n d u s t r y  g r e a t  momen tum and 
record  quan t i t i e s  were crushed be- 
tween the  y e a r s  1915-1920, both  in 
Eu rope  and the  Or ient ,  f o r  du r ing  
t ha t  per iod  the l a t t e r  was sh ipp ing  
very  la rge  quan t i t i e s  of crude oil 
to most  of the  European  marke t s .  

A t  tha t  t ime  the  oil was not  only 
used for  technica l  purposes  bu t  a 
ve ry  cons iderab le  p ropor t ion  of the  
ou tpu t  of the  European  mil ls  was 
refined and hyd rogena t ed  and 
found  i ts  w a y  into severa l  edible 
products ,  such as m a r g a r i n e ,  l a rd  
subs t i tu t e ,  sue t  subs t i tu te ,  etc. 

Soya beans  are  st i l l  a ve ry  im- 
p o r t a n t  f ac to r  in the  European  
vegetable  oil indus t ry ,  and the oil is 
used ve ry  ex tens ive ly  by the  soap 

i n d u s t r y ;  in the  p r e p a r a t i o n  of  
h a r d  f a t  for  candle m a n u f a c t u r e ;  
for  "bo i l ing"  for  use in pa in t s  as 
a subs t i t u t e  for  l inseed oil;  also 
as  a subs t i t u t e  for  the  l a t t e r  in the  
m a n u f a c t u r e  of l inoleum. D u r i n g  
recent  yea r s  a very  ex tens ive  t r a d e  
in edible soya bean oil has been de- 
veloped in the  South A m e r i c a n  
countr ies ,  where  the  p roduc t  is 
used both as a cooking and sa lad  
oil. 

An  in t e r e s t i ng  prac t ice  was  
adopted  by  one of  the  ve ry  p romi -  
nen t  Eng l i sh  oil mil ls  du r ing  the  
war ,  when the  idea  was  conceived 
of  m i x i n g  the  soya beans  wi th  cot-  
tonseed p r io r  to  process ing.  Th is  
p roduced  an oil which was m a r k e t -  
ed as  Soy-cot  oil, and which, on 
ref ining produced a p roduc t  of 
much l i g h t e r  and more  p leas ing  
color t han  the s t r a i g h t  soya bean 
oil, while  i t  reac ted  ve ry  much 
more  s a t i s f a c t o r i l y  to hyd rogena -  
t ion.  In  add i t ion  to the  improve-  
men t  in the  oil, the  cake (also mar -  
ke ted  as  Soy-cot  cake and  meat )  
was much supe r io r  to nea t  cot ton-  
seed cake and became so popular ,  
t h a t  Soy-cot  p roduc ts  became one 
of  the  most  i m p o r t a n t  l ines of th i s  
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par t icular  mill (a t  that  t ime rated 
as the largest  plant of i ts kind in 
the world).  

In  the older European oil mills 
i t  was customary, when working 
soya beans, to gr ind the rolled 
beans under heavy edgestones be- 
fore sending them to the kettles, 
but  the modern practice is to en- 
t i re ly  rely on rolling, which, when 
properly carr ied  out gives as good 
results  as gr inding and eliminates 
the many objectionable features  of 
edge stones. The thorough crush- 
ing and breaking of the oil cells is 

t rue on its own spindle, and af ter -  
wards fluted if necessary. The cast 
iron housings have vertical slots 
in which the bearings of the upper 
rollers are free to slide. On the 
top of the housings is fixed a feed 
hopper of large capacity, fitted 
with a feed roller, by means of 
which a regular  supply of beans 
can be fed into the crushing rol- 
lers. The quant i ty  is regulated 
generally by a slide, but  in some 
instances the wr i te r  saw special 
feeding devices being used. 

The large rollers are driven at 

Load ing  soya  beans into cwrs at  Dairen  S o u t h  Manchur ia  

of vital  importance in obtaining 
the best results.  

Ver t i ca l -Pa t t e rn  Rolls Popul 'ar  

The wr i te r  found the vertical-  
pa t te rn  seed crushing rolls to be 
the most popular. Such rolls are 
made of chilled iron, which is pre- 
fer red  to the ordinary  close- 
grained cast iron on account of its 
extreme hardness and consequent 
g rea te r  durabil i ty.  These rollers 
are fitted with mild steel spindles, 
forced in with hydraulic pressure, 
the roller then being ground up 

each end by fas t  and loose pulleys 
on the bottom roller, a more satis-  
factory system than driving rollers 
at  one end only. I t  is said tha t  
those driven at  each end run more 
steadily, wear more equally, and 
that  the r isk  of f rac ture  to the 
bottom roller driving shaf t  is re- 
duced to a minimum. 

A s tandard  set of rollers has a 
capacity of two thousand pounds 
of soya beans per hour. A stan- 
dard set is a set of rollers five feet 
high, each roller being 16 inches 
in diameter  and 48 inches in 
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length.  A f t e r  hav ing  been passed 
t h r o u g h  the c rush ing  rolls t he  
beans  a re  sent  to hea t ing  ket t les .  
These  ke t t les  a r e  used fo r  hea t ing  
and  moi s t en ing  the  rolled beans,  
and  the  efficiency of th is  t r e a t m e n t  
is of  g r e a t  impor t ance  in ge t t i ng  
the  bes t  resu l t s  f rom the u l t ima te  
p ress ing .  Both t e m p e r a t u r e  and 
mo i s tu re  r equ i re  very  carefu l  ad- 
j u s tmen t .  The  t e m p e r a t u r e  in 
some cases  m a y  have to be as h igh  
as 180~ and to a t t a i n  this ,  ample 
he a t i ng  a r e a  and h igh  s team pres-  
su re  in the  j acke t  a re  necessary ,  
as i t  o f ten  occurs t h a t  s team can- 
not  be added  to the  meal.  F o r  th is  
reason  the  s t a n d a r d  prac t ice  is to 
cons t ruc t  the  ke t t les  of steel, for  
the re  is less r i sk  of f a i lu re  and 
b u r s t i n g  than  wi th  cas t  i ron;  the  
conduc t iv i ty  of the  p la tes  being 
h igher ,  a g r e a t e r  efficiency is ob- 
t a i ned  also. I t  is found  to be bet- 
t e r  to  use ket t les  of l a rge  capaci ty ,  
fo r  by  t r e a t i n g  as l a rge  a quan t i t y  
of  meal  as possible  in a ba tch  a 
more  un i fo rm and tho rough  tem-  
pe r ing  of  the  meal  is obta ined.  A 
double ket t le  is gene ra l ly  used 
when more  than  fou r  presses  a re  
to be served  f rom one kett le .  

Cook ing  Me thods  

Moi s tu re  is added to the  beans  in 
the  fo rm of s team,  which not  only 
pene t r a t e s  the  meal  thoroughly ,  
bu t  also helps to hea t  it. Special  
s t eam sp rays  a re  f i t ted to the  ket-  
tles, des igned to un i fo rmly  d i s t r ib -  
ute  the  mois ture .  The are  con- 
t ro l led  by  r e g u l a t i n g  valves wi th  
dials  i nd ica t ing  the  ex ten t  of  open- 
ing, so t ha t  the  ope ra to r  knows 
j u s t  how much s t eam is be ing  
added  to the  batch.  As the  amount  
of n a t u r a l  mo i s tu re  in the  bean 
va r ies  f rom t ime  to t ime,  i t  
is i m p o r t a n t  t h a t  control  of the  
mo i s t en ing  a p p a r a t u s  should be 
simple,  so t h a t  the  u l t ima te  mois-  

tu re  conten t  may  be kept  constant ,  
ensu r ing  u n i f o r m i t y  of the  f inished 
cake. 

The t empered  meal then  goes to  
an au toma t i c  cake mould ing  ma-  
chine. F o u r  hea t ing  ke t t les  s e r v e  
one a u t o m a t i c  cake mould ing  ma-  
chine, and  one of the  l a t t e r  serves  
s ix teen  A n g l o - A m e r i c a n  hydrau l i c  
presses .  One mould ing  mach ine  
ave rages  two hundred  and seventy  
cakes in t h i r t y - f i v e  to f o r t y  min-  
utes. A mould ing  machine  is ve ry  
eas i ly  opera ted .  The ope ra to r  plac- 
es a cake t r a y  and w r a p p e r  on the  
s l id ing  c a r r i a g e  and then  pushes  
th is  under  the  mould f rame .  The  
machine  does the  rest ,  and  the  op- 
e r a to r  has  only to w i t h d r a w  the  
c a r r i a g e  a g a i n  wi th  the  moulded 
cake on it, and  fold over  the  loose 
ends of  the  wrappe r .  

D e s c r i p t i o n  of  Presses  

The ope ra to r  then  places these  
cakes in the  hydrau l i c  press .  In  
Europe ,  ~he Hydrau l i c  Anglo  Oil 
P r e s s  is now a lmost  en t i r e ly  used 
for  express ing  oil f rom Soya 
Beans.  Genera l ly  a p re s su re  of  
about  f ou r  hund re d  tons  is used, 
but  where  i t  is des i red  to make soya  
cake con ta in ing  a m i n i m u m  per-  
cen tage  of oil i t  is now usual  to use 
heav ie r  type  presses  wi th  a g ross  
p re s su re  of f rom six hundred  to 
e igh t  hundred  tons. 

The number  of cakes tha t  can 
be made  in a p ress  is l imi ted  by  
the he igh t  a man can reach,  and  
s ix teen  to e igh teen  has  been found  
to be t he  bes t  number  fo r  most  
purposes .  Some exceed th i s  num-  
ber,  but  only by reduc ing  the th ick-  
ness of the  cakes,  or by  mak ing  the  
he igh t  so g r e a t  t ha t  the re  is d i f -  
ficulty in fill ing the  upper  pla tes ,  
which resu l t s  in loss of  t ime  and 
bad ly  made  cakes.  Modern  prac-  
t ice is to make  the heav ies t  cake 
possible,  so t ha t  on the  newer  
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equipment  ample space is allowed 
between the plates, so tha t  thick 
cakes can be produced. T h i s  
method enables the output  to be in- 
creased wi thout  adding to the labor 
cost. 

The size of the  finished cakes is 
usual ly  twelve to four teen  inches 
in  width by t h i r t y  to th i r ty - two 
inches in length.  The thickness and 
weight  var ies  with the a d j u s t m e n t  
of the press, bu t  it  may be said 
tha t  the average weight  is four teen  
pounds. 

Ar range  Press Capac i ty  

The capaci ty of a s ixteen cake 
press work ing  on soya beans  av- 
erages four  hundred  and fifty 
pounds per hour.  A s t andard  make 
of press has cylinders of cast steel, 
bored to s t andard  gauges for rams, 
and, if c a r ry ing  the columns, the 
:holes for these are bored to jigs, 
as are the heads also, thus  insur-  
ing accurate  a l ignment  of the col- 
umns.  The rams are of close 
g ra ined  cast iron, g round smooth 
to avoid undue wear of leathers.  
Chilled rams  are sometimes used. 

The tables are of cast i ron tu rn -  
ed to fit the head of the r am and 
wi th  cor ruga t ions  on the upper 
face. The columns arc constructed 
of mild steel, tu rned  and polished 
with steel nu t s  top and bottom that  
bed over the i r  whole area on the 
solid head and bottom, thus  g iv ing  
un i fo rm stress on the columns. This 
gives a much s t ronger  const ruct ion 

than  columns wi th  forged collars 
and loose caps on the head and bot- 
tom. The heads are of cast i ron of 
box section, bored to j igs f o r  
reception of the columns, and with 
cor rugat ions  on the under  side. In  
the l ighter  presses the bottoms are 
of cast  iron, wi th  large oil dishes 
to prevent  the expressed oil f rom 
r u n n i n g  into the foundat ion  tanks  
below the presses, these tanks  be- 
ing sometimes ent i re ly  dispensed 
with. In  the heavier  presses the 
cyl inder  and bottom is one steel 
cast ing,  the oil dish forming  par t  
of the casting, as in  the l ighter  
presses. 

The plates are made of solid 
forged and rolled mild steel, with 
the usual  cor ruga t ions  formed dur-  
ing the rolling, thus g iv ing  
s t r eng th  and reducing breakages. 
Where special b rands  are required 
for the cakes, they are made of 
brass  and inser ted  into sui table 
machined recesses in the plates. 

Some manufac tu re r s  sell their  
whole output  of cakes in the form 
tha t  they leave the presses, others 
break them up into meal, for sale 
as s t r a igh t  soya bean meal, or 
make blends with other seed resi-  
dues, molasses, dried meat, locust 
beans, etc., and produce special 
t rade  marked concentrates.  The oil 
yield averages ten per cent. Very 
few soya beans are subjected to 
solvent extract ion for it  is found 
tha t  the residual  meal is unsui tab le  
for feeding purposes. 

American Linseed 0 i l  Plants 
Sold 

I N order to retire from the linseed 
oil business and to devote its en- 

tire attention to the food products 
trade, the American Linseed Com- 
pany has sold its oil plants to the 
Archer-Daniels-Midland Company and 
Spencer Kellogg & Sons for a price 
not disclosed. The plants involved in 

the sale are the ones at Staten Is- 
land, Buffalo, Boston, Chicago, St. 
Paul, Portland, Ore., and Richmond. 
The capacity of these plants is 5,000,- 
000 bushels of seed annually, and it 
is understood that each of the pur- 
chasing companies will get about one- 
half of the total properties passing 
under the sale. 

Rumors of financial activity regard- 
ing the American Linseed Company 
have been prevalent for several weeks. 


