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Ramifications of the Oil Industry 
(Part I.) Processes'* 

BY T H O M A S  ANDREWS 

Boi led and  Sett led Soaps 
In  boiled soaps the neu t r a l  oil 

or f a t ty  acid is boiled and agi ta ted  
wi th  steam in the presence of caus- 
tic soda care be ing taken to see 
tha t  the excess of caustic is not 
sufficient to cause the soap to gra in ,  
tha t  is to say, tha t  the solut ion of 
the soap in dilute caustic mus t  not  
be impai red  by making  the solu- 
t ion  too s t rong  dur ing  the boiling. 
When the mass  in the pan  is in a 
state of chemical equ i l ib r ium it 

pan. Af t e r  se t t l ing  for  some t ime 
the soap will be found at  the top 
of the pan as a curd and the bot- 
tom layer  will consist  of the added 
salt as well as the other  mat te r s  
re fer red  to above. Af te r  the re- 
moval of this  lower layer  the soap 
is b rought  into solut ion aga in  by 
the addi t ion of enough water  and is 
boiled with open steam. An ex- 
cess of caustic is aga in  added to 
complete the  saponification and 
boil ing is cont inued unt i l  there is 
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should consist  of the soda salts of 
the fa t ty  acids mixed wi th  water ,  
glycerol, excess of alkali, together  
wi th  the unsaponifiable ma t t e r  and 
the impur i t i es  in  the oils. 

The soap, not  being soluble in 
salt  solution, is th rown out of solu, 
t ion by the addi t ion  of salt to the 

* Continued frt~m Augus t  issue, Oil and Fat 
Indus#ries. 

Frames  in which soap is cooled and haxdened 

no fu r t he r  absorpt ion  of caustic. 
The curd is aga in  th rown out of 
solution and the bot tom layer  
drawn off a f te r  a f u r t h e r  se t t l ing  
period. This  is repeated, wi th  the 
addi t ion of res in  soaps if  desired, 
and then the soap is closed wi th  
sufficient water  to form a settled 
soap and yet be sufficiently open to 
allow of the discharge of the im- 
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pur i t i e s .  Th is  f i t ted soap is al- 
lowed to r e m a i n  at  r es t  fo r  severa l  
days  du r ing  which  t ime  i t  se t t les  
out  into th ree  layers ,  namely ;  the  
se t t led  soap a t  t he  top, the  n i g r e  
or  impure  soaps a t  the  middle  and 
the  foots  a t  t he  bot tom. 

The top l aye r  is the  t rue  se t t led  

r e sembl ing  the  d i s t ance  f r a m e  type  
fi l ter press ,  where  the  hot  soap may  
be cons idered  as be ing  in the  dis-  
t ance  f r a m e s  and the  p la tes  a re  
cored to  allow of  the  passage  of  
the  cooling l iquid,  t he  soap being 
thus  quickly cooled in th in  layers .  
W h e t h e r  the  t ex tu r e  of th in  quick- 
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Stripped frames of soap 

soap and consis ts  of  about  63% 
f a t t y  acids  combined wi th  abou t  
7% of Na20,  the  r ema in ing  30% 
being  chiefly water .  

The n i g r e  is a layer  of much 
d i lu ted  soap con ta in ing  p rac t i ca l ly  
the  whole of the  insoluble soaps,  
the  excess of  caus t ic  and the  sal t .  
Cooling fo rms  a re  a lkal ine  layer .  

The  se t t led  soap is a g i t a t e d  wi th  
any medicants ,  colors or p e r f u m e s  
i t  is des i red  to inco rpora t e  in the  
soap  unt i l  the  whole is homogene-  
ous and the mass  is then  cooled. 
Unt i l  r ecen t ly  the  soap was cooled 
in box like f r ames ,  each f r a m e  hold- 
ing about  10 cwt. of nea t  soap, and 
the cooling occupied many  days.  
More recent ly  i t  has become more  
usual  to cool the  soap in machines  

ly  cooled soap can be equal 
to t ha t  obta ined  by  the older 
method  is a poin t  open to  discus-  
sion. I f  we are  of the  school t ha t  
considers  t ha t  the  30% of wa te r  
in t he  se t t led  soap is in the  na tu r e  
of  w a t e r  of c rys ta l l i za t ion  we shall  
p robab ly  f avo r  the  old fash ioned  
type  of f rame,  whereas  i f  we f avo r  
the  view tha t  the  soap is in a col- 
loidal  so lu t ion  we shall  f avor  the  
quicker  cooling machine.  Each 
method has i ts  adhe ren t s  and such 
a discuss ion is outs ide  of our  scope 
herein.  

I f  f a t t y  acids a re  used in the  
m a n u f a c t u r e  of the  soap then i t  
is poss ible  to  dispens~ wi th  the  
dea re r  caus t ic  soda and use the  
carbonate .  Care  mus t  be taken,  



S e p t e m b e r ,  1928 OIL & FAT INDUSTRIES 257 

however,  to  see tha t  the  solut ion 
and the f a t ty  ac ids  are b rought  
into contact in such a m a n n e r  tha t  
there  is no loss th rough the evolu- 
t ion  of the CO 2 f rom the carbonate.  
This  evolution of gas is such a nui -  
sance tha t  the method is seldom 
used in spite of the cheapness of 
the carbonate.  In  the manufac tu re  
of sofi~ soaps some potass ium car- 
bonfire is in ten t iona l ly  added al- 
though there is very little to ga in  
f rom a price considerat ion.  

A good soft  soap will conta in  all 
the g lycer ine  in  the or iginal  oil 
bu t  there  is, as a rule, only about  
38% of f a t ty  acids. 

The addi t ion  of res in  soaps to a 
set t led soap cannot  be looked upon 
as in the na tu re  of adul te ra t ion  as 
the alkal ine salts of the resins  have 
marked de tergent  propert ies  and 
near ly  the whole of the l aundry  
soaps and sof t  soaps, not  in tended 

propor t ion  of soda ash. General-  
ly some ine r t  scour ing mate r i a l  
is also added as well as one of the 
milder  bleaching agents.  

Glycerol  Recovery 

We have noted tha t  a f t e r  the 
first boi l ing together  of the f a t t y  
m a t t e r  and the caustic there  is 
removed in the aqueous layer  un-  
der the soap the bulk of the gly- 
cerine tha t  was in the or ig inal  oil 
together  wi th  the salt, the excess 
of caustic and the unsaponif iable 
ma t t e r  t ha t  was in the oil. These 
l iquors are known as soap lyes 
and are the chief source of our  
glycerine supply. These lyes may 
conta in  a n y t h i n g  f rom 8%-10% of 
pure glycerol bu t  before a n y t h i n g  
can be done with them it is neces- 
sary  to remove the impur i t ies .  

The lyes are first t rea ted  in such 
a m a n n e r  tha t  the whole of the 
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Ke t t l e  room in a larae ~soap fcbetory 

for  use in  the texti le  trades, con- sodium salts (as fa r  as is  possi- 
ra in  some proport ion of resin, ble) is converted into the chloride, 

The dry soaps are chiefly pow- the f a t ty  acids freed and the mu-  
dered soap which has been dried cilage precipi tated.  This is carr ied 
and  to which has been added some out  in  practice by adding hydro- 



258 OIL & FAT INDUSTRIES September, 1928 

chloric acid unt i l  the whole of the 
l iquor is neu t ra l  or j u s t  fa in t ly  
acid. At the same time, or as a 
later  purification,  chemical sand or 
one of the other a lbuminoid  pre- 
c ip i ta t ing  agents  can be used to 
remove the mucilage. The liquor 
a f te r  being filtered can be fu r t he r  
worked up for  the removal of other 
impur i t i es  or may be evaporated 
to produce 80% soap lye crude gly- 
cerine. As the evaporat ion pro- 
ceeds the sa tu ra t ion  point  of the 
br ine  solution i s  soon reached with 
the resul t  tha t  the salt is deposited 
wi th in  the evaporator.  As it  is 
usual  to evaporate the solut ion un-  
der vacuum some method is neces- 
sary in order to remove the salt 
which is deposited, before it  can 
seriously in te r fe re  wi th  the hea t ing  
surface of the evaporator.  As the 
modern evaporator  is designed to 
work cont inuously  it  is necessary to 
effect this  wi thout  the loss of a 
large quan t i ty  of glycerine and 
wi thout  s topping the process. This  
is done by catching the salt  as it  
falls out upon a gr id  wi th in  a box 
at the bottom of the evaporator  
so a r ranged  tha t  it  can be isolated 
from the evaporator  proper.  When 
isolated the salt  can be washed 
and the wash waters  r e tu rned  to 
the evaporator.  The washed salt 
can then be dried with s team and 
dropped out of the box to be used 
again  in sa l t ing  out f u r t h e r  batches 
of soap. The isolat ing valve is 
then re-opened so that  f u r t h e r  salt 
can drop into the box and the oper- 
at ion is repeated. 

The fu r t he r  concentra t ion of the 
glycerine is carr ied out by distill- 
a t ion in vacuo wi th  the aid of super- 
heated steam. The disti l led prod- 
uct is condensed in a special ar- 
r angemen t  of f r ac t iona t ing  tubes 
and the f rac t ions  may consist  of 
any di lut ion wi th  water  r ang ing  
h~0m solid crystal l ine glycerol to 

pure  water,  the f rac t ions  depend- 
ing to a large extent  on the skill of 
the operative. The various frac-  
t ions are concentra ted to about  
1.262 g rav i ty  and, provided the 
necessary qual i ty is reached, con- 
s t i tu te  the dynami te  glycerine of 
commerce. 

S u l p h o n a t i o n  Products  

While  on the subject  of saponi- 
fled oils I feel tha t  some reference 
should be made to the " tu rkey  
red" oils. I f  castor oil is t rea ted 
w i th  fa i r ly  concentrated sulphuric  
acid at  low tempera tures  in such 
a way tha t  no sulphurous acid 
fumes  are evolved the product  a f te r  
wash ing  is a sulphoricinoleic acid 
and is found to consist, commer- 
cially, of two p a r t s - - a  water  solu- 
ble par t  and a water  insoluble 
p a r t - - t h e  sulphoricinoleic acid be- 
ing the water  soluble part .  The 
two combined have the proper ty  
of be ing miscible with water  in 
all propor t ions  and the solut ion 
will la ther  much in the same man-  
ner  as a soap solution will lather.  
In  th is  condit ion it is used for the 
c leans ing of texti le goods. The 
sodium and ammon ium salts of the 
sulpho-acid are used as mordants  
in dyeing. These are made by add- 
ing solut ions of sodium carbonate,  
caust ic  soda and ammonium hy- 
drate  to the sulphonated oil unt i l  
the solution is jus t  neu t ra l  or fa in t -  
ly acid. Those oils to be used in 
the mordan t ing  of textile goods are 
genera l ly  neutra l ized with a mix- 
tu re  of soda and ammonia.  These 
are general ly  sold as a solution in 
water  and the i r  value depends on 
the percentage of sulpho-r icinate 
present .  The commercial prepara-  
t ions are general ly  viscid t r ans -  
pa ren t  fluids, the i r  color depending 
on the qual i ty  of the oil f rom 
which they were prepared and also 
upon the t empera tu re  control tha t  
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has been exerc ised  du r ing  the  
course of  t he i r  p r epa ra t i on .  

Fat Saponification 
In  the  cons ide ra t ion  of  the  oils 

for  soap mak ing  i t  has  been shown 
tha t  the  neu t r a l  oils a re  es te rs  of 
g lycerol  and f a t t y  acids.  The spl i t -  
t ing  of the  oil into these  two p a r t s  
cons t i tu tes  a ve ry  l a rge  p a r t  of the  
oil i ndus t ry .  

The re  a re  fou r  methods  in use :  
1. Sp l i t t i ng  the  neu t r a l  f a t  by  

ing  the  process  sufficient s team is 
al lowgd to escape f rom the auto-  
clave, in which the  reac t ion  is car -  
r i ed  out, to al low the  m i x t u r e  to 
be kep t  in  a s t a t e  of tu rmoi l .  I f  
s t eam is used w i thou t  t he  add i t ion  
of  a base  a g r e a t e r  t e m p e r a t u r e  
will  be r equ i red  and consequent ly  
the  f a t t y  acids  will  be d a r k e r  in 
color and  the loss of g lyce r ine  will  
increase  grea t ly .  Moreover  i t  is 
found  t h a t  the  amount  of disso- 
c ia t ion  of the  f ree  f a t t y  acid in- 
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s t eam p r e s s u r e  e i ther  in the  pres-  
ence of  bases  or not. 

2. Sp l i t t i ng  the  neu t ra l  f a t  wi th  
the  a id  of su lphur ic  acid. 

3. Sp l i t t i ng  the  neu t r a l  f a t  wi th  
the  a id  of su lpho-a romat ic  f a t t y  
acids.  

4. Sp l i t t i ng  the  neu t r a l  f a t s  by  
the  a id  of f e rments .  

In  the  first  method s team at  h igh  
p r e s s u r e  is blown t h r o u g h  the  oil 
or f a t  wi th  which about  30% of 
w a t e r  has  been incorpora ted .  Dur-  

Modern automatic soap-press 

creases  and the t ime  taken  to ob- 
t a i n  a reasonable  sp l i t  is longer  
when sp l i t t i ng  wi thou t  a base.  
Works  economy has  decided t ha t  a 
sp l i t  y ie ld ing  about  98% of f ree  
f a t t y  acids  in the  to ta l  f a t t y  ma t -  
t e r  is the  most  efficient and th i s  is 
ve ry  difficult to ob ta in  when re-  
ly ing  on plain aqueous saponifica- 
t ion bu t  occurs a t  about  the  e igh th  
hour  of  s t eaming  wi th  the  m a j o r -  
i ty  of f a t s  when work ing  wi th  a 
s team p re s su re  of 120 lbs. per  sq. 
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in. w i th  3% of  l ime as  the  base.  
O t h e r  bases  such as m a g n e s i a  and 
:zinc oxide have f rom t ime  to t ime  
been used but  l ime has  held i ts  own 
in the  m a j o r i t y  of cases. Th is  
method  is appl icable  to p rac t i ca l ly  
all oils and  f a t s  o ther  than  cas tor .  

W i t h  r e g a r d  to me thod  number  
two. I t  wil l  be r emembered  t h a t  
in an ea r l i e r  p a r t  of th i s  p a p e r  
r e fe rence  was made  to the  f o r m a -  
t ion of  sulpho-acids  by  the  ac t ion  
of s t r ong  su lphur ic  ac id  on neu t r a l  

o i l s  p rov ided  condi t ions  f avorab le  
fo r  the  d issoc ia t ion  of  the  ac ids  
were  absent .  These  sulpho-acids  
a re  r ead i ly  hydro lyzed  in the  pres-  
ence of boi l ing w a t e r  g iv ing  the  
o r ig ina l  f a t t y  acids  p r e sen t  in the  
oils plus some hyd roxy  f a t t y  acids,  
some iso-oleic acid  and the  or ig -  
inal  glycerol .  The  su lphur ic  ac id  
used in su lphona t ing  is recover-  
able  at  the  end of the  reac t ion .  
Th i s  method of  saponif icat ion is 
m a d e  use of to a l a rge  ex ten t  in 
the  candle i n d u s t r y  as  owing  to 
the  f o r m a t i o n  of the  solid iso-oleic 
ac id  and hyd roxy - s t ea r i c  acid the  
y ie ld  of candle m a t e r i a l  is in- 
c reased .  This  increase  as com- 
p a r e d  wi th  aqueous saponif ica t ion 
is cons ide rab le '  and m a y  r ise  to as 
much  as  12%. 

Method number  t h r e e  is p rac-  
t i ca l ly  a su lphur ic  ac id  saponif ica-  
t ion bu t  i t  is ca r r i ed  out  in such a 
m a n n e r  t h a t  the  actuaP acid caus-  
ing  the  saponif icat ion is in such 
d i lu te  solut ion t ha t  the  discolora-  
t ion of the  f a t t y  acids is p rac t ica l ly  
abol ished.  To r eve r t  aga in  to the  
m a n u f a c t u r e  of  our  sulpho f a t t y  
acids,  if,  in the  m a n u f a c t u r e  of 
them, we had added an a roma t i c  
compound such as benzene or  naph-  
tha lene  to the  oil p r i o r  to the  addi -  
t ion  of  the  su lphur ic  acid  we should 
have fo rmed  a mixed  sulpho-com- 
pound of our f a t t y  acid  and the  

a roma t i c  compound.  We should,  
however,  have found  t ha t  the  re-  
ac t ion  would have been revers ib le  
in the  presence  of  a low g lycer ine  
di lut ion.  I f  on the  c o n t r a r y  we 
had  s t a r t ed  wi th  a fatty acid and 
an a roma t i c  compound we could 
have  fo rmed  the  su lpho-a romat ic  
compound in a more  or less pu re  
condi t ion.  In  t he  presence of wa- 
t e r  and a t r ace  of mine ra l  acid  
these  sulpho-compounds a re  capa- 
ble of r e l eas ing  nascent  su lphur ic  
acid, the  r eac t ion  be ing  revers ib le .  
The re fo re  i f  an oil is i n t ima t e ly  
mixed  wi th  one of  these bodies  in 
the  presence of boi l ing w a t e r  and 
some su lphur ic  acid  we find t h a t  
the  nascent  su lphur ic  acid is capa-  
ble of s apon i fy ing  the oil wi th  
the  f o r m a t i o n  of the  f ree  f a t t y  
acid  and glycerol .  As t h e r e  is 
p r e sen t  a compara t ive ly  l a rge  body 
of w a t e r  the  ac id  is l ibe ra ted  in a 
g r e a t  excess of w a t e r  and th i s  af-  
fects  the  f a t t y  ac ids  in two ways.  
As the  acid  is d i lu te  no dehydra t -  
ing  effect is ob ta inable  and con- 
sequent ly  the  color of the  oil does 
not  suffer, but  on the  o ther  hand  
for  exact ly  the  same reason, t he re  
is no increase  in the  "candle mate -  
r i a l "  as no iso- or  hydroxy-ac ids  
a re  formed.  

W i t h  r e g a r d  to  method number  
four ,  i t  is common knowledge t ha t  
seeds allowed to r ema in  exposed 
to w a r m t h  and mois tu re  g ive  an  
oil h igher  in f a t t y  acids  than  
would have been obta ined  f rom the  
same seeds in a f resh  condit ion.  
This  led to the  assumpt ion  t ha t  
the re  was some hydro lyz ing  agent  
p re sen t  in the  seed. Research  
proved tha t  th is  was the case, the  
enzyme was isola ted  and, commer-  
cially, i t  was found  that ,  in par -  
t icu lar ,  cas to r  seed contained a 
f e r m e n t  tha t  was capable of spl i t -  
t i ng  oils f a i r l y  successfully.  The 
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f e rmen t  is ob ta ined  in va r ious  ways  
f rom the f r e sh  seed and is capable,  
on be ing  added to an  emuls ion of 
the  oil and  a d i lu te  acid, of caus-  
ing  hydro lys i s ,  y i e ld ing  f a t t y  acids  
and glycer ine .  The f e r m e n t  is  
kil led a t  t e m p e r a t u r e s  of 40~ and 
over and cannot,  the re fo re ,  be used 
in the  product ion  of  f a t t y  acids  of  
high t i t r e .  Moreover  the  reac t ion  
is r evers ib le  a t  h igh  sp l i t s  m a k i n g  
i t  necessa ry  to remove the  g lycer -  
ine wa te r s  f a i r l y  f requent ly .  There  
is a f u r t h e r  objec t ionable  f e a tu r e  
in tha t ,  ly ing  be tween the  glycer-  

The g lycer ine  t h a t  i s  ob ta ined  by  
any  of  these  methods  is  u l t ima t e ly  
worked  up into d y n a m i t e  g lycer ine  
in a s im i l a r  m a n n e r  to the  lyes 
f rom the  soap indus t ry .  The f a t t y  
acids  when of  a good color can be 
worked  up into soap bu t  the  g r e a t -  
er  p a r t  a re  used in the  manufac -  
tu re  of candles.  No process  gives  
a f a t t y  acid  t h a t  can be used in 
the  candle i n d u s t r y  d i rec t  owing to 
the  poor  color of  all such acids,  
and  to ob ta in  the  necessa ry  light: 
color and, a t  the  same t ime,  to r e -  
move the  unsaponif iable  m a t t e r s  
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ine w a t e r s  and the  f a t t y  acids,  we 
find, on se t t l ing  the  whole, a mid-  
dle l aye r  cons i s t ing  of an emuls ion 
of  f a t t y  acids,  g lycer ine ,  w a t e r  
and the  f e r m e n t  ex t rac t .  I t  is pos- 
sible to efficiently sp l i t  ca s to r  oil 
wi th  th i s  process  and I have ob- 
t a ined  over  90% spl i t s  on cas to r  
oil, uMng "ac t iva to r s , "  on a works  
scale. 

Milling toilet soap 

a n d  o the r  i m p u r i t i e s  which  would 
influence the  b u r n i n g  of candles,  
the  mixed  f a t t y  ac ids  a re  dis t i l led.  
The f a t t y  acids  a re  fed into a 
vacuum st i l l  and  the  t e m p e r a t u r e  
is ra i sed ,  gene ra l ly  over  an open'  
fire, unt i l  the  f a t t y  acids  a re  a t  
the  des i red  t empe ra tu r e .  Super-  
hea ted  s team is t h e n  blown into 
the  hot  mass.  The d i s t i l l a t e  con- 
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s i s t ing  of water  and free fa t ty  
acids is f rac t iona ted  in a series of 
tubes.  At  first the acids distill  
over freely and are of good color 
bu t  as the  propor t ion of loots in- 
creases in the still the color be- 
comes worse and impur i t i es  in- 
crease. At  this  s tage the con- 
t en t s  of the still are taken out  to 
be worked up with other  quant i t ies  
of foots. These disti l led fa t ty  
acids consist  of a mix tu re  of l iquid 
and  solid acids. These are seeded 
at the r igh t  t empera tu re  so t ha t  
crystals  of the solid f a t ty  acids lie 
in  a mother  l iquor of the l iquid 
:fat ty acids: In  this  state they are 
pressed to remove the l iquid  acids 
.and the solid acids go forward  to 
be used in the manu fac tu r e  of can- 
dles. 

Before we are in  a posit ion to 
car ry  out the var ious  processes 
ment ioned  in the preceding pa r t  of 
this  paper  it  is necessary to remove 
those impur i t i es  tha t  will in ter -  
fere wi th  the process in  any way. 
This  calls for  a mul t ip l ic i ty  of re- 
f ining processes and it  is obvious 
tha t  what  is ref ining for one class 
of oil would be an absurd i ty  in  
another .  Ju s t  as an example I 
migh t  quote the ref ining of an oil 
for  edible purposes and the refin- 
ing of the same oil for acid saponi- 
fication. In  the one case, tha t  of 
edible refining,  the ref ining would 
need to be carr ied  out in such a 
way tha t  the fa t ty  acids were re- 
duced to a min imum.  Were th is  
to be done to tha t  por t ion of the 
oil tha t  was to be saponified we 
should be removing f rom the oil 
tha t  par t  which we require  and at  
the  same t ime we should find t ha t  
the ref in ing had considerably in- 
creased the t ime tha t  would be 
taken in ca r ry ing  out the process. 
The pa r t i cu la r  type of ref ining 
necessary and the impur i t i es  tha t  
would i n ju re  a given process form 

the bases of one of the larges t  de- 
pa r tmen t s  in an oil works and be- 
yond saying  tha t  the refinery often 
makes or mars  the resu l t ing  prod- 
ucts of other  depar tments  I am 
a f ra id  tha t  I can take this  ma t t e r  
no fu r t he r  herein.  

I have re fe r red  once or twice to 
the removal of the solid port ion 
f rom the l iquid port ion of an oil. 
This  is accomplished by cooling 
the oil un t i l  the solid port ion 
"seeds" or crystall izes out  of the 
l iquid port ion.  The two are s t i r red  
together  in those cases where the 
solid port ion is a small f rac t ion  of 
the whole and are pumped through 
a filter press, the solid port ion be- 
ing re ta ined  as a cake. In  the 
case of those oils and fa t ty  acids 
where the solid port ion is la rger  
t han  the l iquid port ion the seeded 
mater ia l  is placed in porous mats  
between the plates of hydraul ic  
or screw presses and the l iquid 
por t ion is squeezed out, the press- 
ing being finished hot or cold ac- 
cording to the mel t ing  point  de- 
sired. 

S u m m a r y  

In  this  paper  I have endeavored 
to show the scope tha t  is afforded 
by a s tudy of the chief processes 
used and to give some idea of the 
m a n y  and var ied aspects f rom 
which the oil indus t ry  may be 
viewed. Inc identa l ly  I have t r ied  
to show tha t  var ied as the processes 
may appear there  are only a few 
fundamenta l  facts  on which the 
whole indus t ry  is based. 

I would like to add that  the mod- 
ern  oil works is run  as a highly 
scientific co-ordinate whole and to 
say tha t  it  is no unusual  business  to 
sell ahead finished oil products, for  
which the oil seed even is not  
bought,  under  close guaran t ies  of 
cost, quality,  and delivery. 

(To be continued) 


