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Ramifications 
(Part II.) 

BY T H O M A S  

T 
O those of you who have 

followed the first par t  of 
this  paper  it  will come as 

no surpr ise  to hear  tha t  there  is 
pract ical ly no type of machine  
wi thout  represen ta t ion  in the oil 
world. I t  is not, however, my in- 
t en t ion  to catalogue the var ious  
machines tha t  are used in the t rade  
bu t  ra ther  to give some ins igh t  into 
the uses of the p lant  found in these 
works. 

The oil i ndus t ry  in normal  t imes 
is one of those indus t r ies  that ,  once 
started,  mus t  be kept going, of ten 
wi thout  in te rmiss ion ,  all year. 
Therefore  we find in this  t rade  
some of the finest machinery  tha t  
can be bought ,  and it is general ly  
admit ted  tha t  it  is false economy to 
use any other. In  the larger  works 
i t  is usual to duplicate machinery  
that  might ,  by its fai lure,  b r i ng  
whole sections of the works to a 
s tandst i l l .  

The  Power  Stat ion 

The modern,  up-to-date, oil mill 
and  works general ly  has its own 
power stat ion.  There are no hard  
and fast  rules r ega rd ing  the type 
of pr ime mover tha t  should be used 
and, in fact,  we often see m a n y  
types r u n n i n g  side by side. I can 
give you a personal  note on th i s  
ma t t e r  to show you the extremes 
which can be met  in actual opera- 
tion. In  a large works we had the 
following series of pr ime m o v e r s - -  
there being a reason in each case 
why one was p re fe r red  to the other 
---the hydrogen product ion p lant  
was run  by gas engines working  on 
the gas f rom a mond producer ;  the 
refineries and ha rden ing  equipment  
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were electrically dr iven from power 
supplied by Diesel and Semi-Diesel 
engines ;  the extract ion p lant  was 
run  by a horizontal  steam engine  
and the ma in  power s ta t ion con- 
ta ined tu rbo -gene ra t ing  sets feed- 
ing by electric cu r ren t  many  proc- 
esses scat tered over a wide area. 
This  ins tance  shows tha t  the power 
supply on a large works may take 
the power engineer  through the 
whole gamu t  of p r ime movers. 

Exhaus t  Steam h n p o r t a n t  

Exhaus t  heat is one point  tha t  
needs careful  thought  when con- 
s ider ing the type of pr ime mover 
to be installed. The old works 
us ing  non-condens ing  engines  ex- 
haus t ing  to the atmosphere did 
give us, when properly used, a fa i r -  
ly cont inuous  supply of low pres- 
sure steam. As outl ined in the 
first par t  of this  paper there is a 
large amoun t  of vacuum evapora- 
t ion done in an oil works and low 
pressure  "waste" s team has grea t  
value. Wi th  the rise of condensing 
engines  and the use of in terna l  
combust ion engines this  source of 
supply was lost, bu t  recently an- 
other source has arisen.  I refer  to 
the use of "waste heat"  boilers in 
conjunct ion  with in te rna l  combus- 
t ion engines.  The hot products  of 
combust ion often leave the engine 
at t empera tures  up to 400 ~ C when 
the engine  is working  at  full load 
(the na tu ra l  state of the load in 
oil works) and the heat  discharged 
in the exhaus t  averages approxi- 
mately 40 per cent of the calorific 
value of the fuel supplied. This  
40 per  cent can be used largely in 
the modern  "waste heat"  boiler to 
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give low p re s su re  steam, and, as 
the load is cont inuous  over  l a rge  
periods,  such ins ta l l a t ions  deserve 
close a t t en t ion  f rom the des igners .  

T y p e s  of  Conveyors  

The f irst  process  mach ine ry  tha t  
has to be cons idered  compr ises  t ha t  
which is used to ge t  the  r a w  ma- 
t e r i a l  in to  the  mill.  The seed and 
o ther  o leaginous  ma te r i a l  comes 
e i ther  by land or  wa te r  and the 
unloading  is genera l ly  accomplished 
mechanical ly .  In  the case of ma-  
te r ia l  b rough t  by r a i lway  t rucks  a 
good p rocedure  is to t ip  the  con- 
tents  into a p i t  f rom which i t  can 
be t r i mmed  into e levators  for  t r ans -  
miss ion to a h ighe r  level. H a n d l i n g  
by cranes  and  winches  in bags  and 
baske ts  is  a slow, dus ty  business  
and absorbs  f a r  too much labor,  
a l though we do find condi t ions  
where i t  is  the  only feas ib le  method.  
F o r  small seeds the  pneumat ic  or 
suct ion method  has  d i s t inc t  advan-  
rages. IX is, however,  r a t h e r  cost ly 
in power, and  unless the  bends are  
kept  f ree  f rom obs t ruc t ions  and 
the res i s t ances  in the  suct ion pipe 
kept  low the rubb ing  and b ru i s ing  
effect is l ike ly  to damage  the  s e e d - -  
a poin t  t h a t  is m a t e r i a l  when the 
seed has to  be s tored.  However ,  
the  fac t  t h a t  f lexible suct ion pipes 
make channel l ing  and t r i m m i n g  un- 
necessary ,  g ives  a big  advan t age  
to th is  me thod  as compared  wi th  
the  elevator .  

F o r  moving  the ma te r i a l  about  
on the level we have a choice be- 
tween band  conveyors  and sp i ra l  
or  worm conveyors. F o r  la rge  and 
lumpy m a t e r i a l  such as  copra,  and 
for  long d i s tance  t r ave l s  the  band 
conveyor  is ideal.  F o r  shor t  dis-  
tances,  and  fo r  moving  m a t e r i a l  

t h a t  is not  d a m a g e d  by  f r i c t ion  the  
sp i ra l  conveyor  is more  adaptable .  
F o r  m a t e r i a l  t h a t  is to be processed 
immed ia t e ly  and fo r  ma te r i a l  in 

the  course of  t r e a t m e n t  the re  is no 
objec t ion  to the  sp i ra l  conveyor,  
but  where  seed is to be s to red  fo r  
some t ime,  then i t  is necessa ry  to 
take  into account  the  b r u i s i n g  ac- 
t ion of such a conveyor.  

Conveyors  of all  k inds  p lay  a big  
p a r t  in the  economical  r u n n i n g  of 
an oil works.  They  place seed in- 
side bui ld ings ,  only as  a p re l imin -  
ary .  When the m a t e r i a l  ge t s  in- 
side the  bu i ld ing  i t  genera l ly  fal ls  
into an au toma t i c  w e i g h i n g  mach ine  
f rom which i t  is t r a n s f e r r e d  by a 
band conveyor  to a magne t i c  sep- 
a r a t o r ;  i t  fa l ls  f r o m  th i s  to  the  
screens,  the  screened m a t e r i a l  fa l ls  
into a p i t  f r om which  i t  is removed 
by an  e leva tor  and  is ca r r i ed  by 
band or  worm conveyor  to the  si lo;  
drops  f rom the  silo to the  ma-  
chines which remove  the  ou te r  cov- 
er ings ,  is c a r r i e d  f r o m  these  
in two p a r t s - - t h e  husks  to  the  
boi lers  and  the mea ts  to  the  g r ind -  
ing  m a c h i n e s - - o n  conveyors ;  a f t e r  
rolling, the  mea t s  a r e  e levated and 
d i s t r i b u t e d  by hoppers  to the  ket-  
tles in the  ease of  p ress ing ,  but  
taken on e levators  and  conveyors  in 
the ease of expel l ing  and ex t rac t -  
i ng ;  f rom these the  ex t r ac t ed  meal  
is t aken  on conveyors  to the  dr ie rs ,  
the  d r i ed  meal  is taken  on convey- 
ors to the  hu r t e r s  and  cubers ,  and 
las t ly  the  f inished nu ts  and cubes 
a re  fed  to the  b a g g i n g  hoppers  by  
conveyors.  Su re ly  a mos t  impor-  
t an t  p a r t  of  the  r u n n i n g  is effected 
by conveyors.  

Deco r t i c a t i ng  Mach ines  
The m a c h i n e r y  used f o r  remov-  

ing the  ou te r  cover ings  differs  wi th  
every  class of  nu t  and  seed, and  i ts  
efficiency is l a rge ly  in the  hands  of 
the  opera t ives ,  bu t  in eve ry  case 
the  mechanica l  efficiency is de te r -  
mined  by  t ha t  p a r t  of  the  machine  
which  s e p a r a t e s  the  va r ious  po r -  
t ions.  I t  is of  no use to  find t ha t  
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the  shell or cover ing  is de tached 
f rom the  oleaginous  m a t e r i a l  un- 
less  a t  the  same t ime  efficient sep- 
a r a t i o n  takes  place. Each of the  
machines  which do th i s  p a r t  of the  
work  can be d iv ided  into two por-  
t ions ,  t h a t  which detaches  the  cov- 
e r i n g  and  tha t  which sepa ra t e s  the  
two. We have all, a t  some t ime  or  
ano the r ,  broken the shell of a Braz i l  
nu t  and, unless the re  has been a 
c lean breakage ,  exper ienced some 
difficulty in r emoving  the  b i t s  of 
shell  f r om the  nut  and the b i t s  of 
nu t  f rom the  shell.  If ,  the re fore ,  
we can visual ize  the  quan t i t y  of  
shell  t h a t  would, in th is  ex t reme  
case, go f o r w a r d  wi th  the kernel  to 
the  d e t r i m e n t  of  the  cake and the  
amount  of  kernel  tha t  would be 
w a s t e d  wi th  the  shell,  we can ge t  
some idea  of the  impor t ance  of the  
s epa r a t i on  at  th i s  s tage.  The per -  
fect  machine  would be the  one which  
would give 100 per  cent  whole ker-  
nels  and 100 per  cent  cover ing as  
two d i s t i nc t  parcels .  Such per fec-  
t ion,  however,  is never  a t ta ined .  
The  condi t ion  of  the  seed p lays  a 
v e r y  i m p o r t a n t  p a r t  in the  separa -  
t ion.  A "g reen"  nut, i.e., one 
f r e s h l y  picked,  is genera l ly  found  
w i t h  the  kernel  f a s t  adhe r ing  to the  
ou te r  covering.  As the  seed or  nu t  
dr ies ,  the  kernel  sh r inks  inside the  
shell  and  the  seed or  nut  fa l ls  out  
when  the cover ing  is broken. This  
be ing  so, i t  is obvious tha t  the con- 
d i t ion  m u s t  p lay  an i m p o r t a n t  p a r t  
in  the  complete  separa t ion .  

R o l l i n g  and  G r i n d i n g  

The next  opera t ion  is t ha t  of roll-  
ing and g r ind ing .  Roll ing of  oil- 
seeds is not  unde r t aken  solely wi th  
the  objec t  of brin~.ing the mate-  
r i a l  into as fine a divis ion as possi-  
ble, but  wi th  the  objec t  of f r e e ing  
the  oil f rom the  t i s sue  or sac in 
which  i t  is conta ined.  Therefore ,  
i t  follows t ha t  not  only m u s t  a 

g r i n d i n g  act ion take  place but  a 
t ea r ing  act ion mus t  accompany it. 
In  the  old fash ioned  edge stones 
the ac t ion is one of perfec t ion .  The 
act ion of a para l le l  edge s tone run-  
n ing  round  a fixed cent re  is, the-  
oret ical ly,  impossible .  Consider  for  
one moment  the  inner  and the out-  
er  faces of  a para l le l  edge s tone 
t h a t  is revolv ing  round a fixed cen- 
t r e  poin t  and  we find tha t  the  inner  
face is ro l l ing round the c i rcum- 
ference  of a circle smal ler  t han  the  
outer  face,  the  difference in the  
rad i i  of the  circles  being equal to 
the  wid th  across  the face of the  
stone. There fo re ,  since all p a r t s  
of  a r o t a t i n g  body equ id i s t an t  f rom 
i ts  cen t re  of  ro ta t ion  mus t  have a 
un i fo rm velocity,  and since these  
have not, t hey  mus t  fal l  to pieces. 

Edge  Stone  Ac t ion  

Actual ly ,  in p rac t ica l  work  we find 
tha t  the re  is a cer ta in  amount  of 
sl ip on the inner  faces  (shown by 
the  tendency  for  all para l le l  s tones 
to wear  conical)  t ha t  is ve ry  valu-  
able, as  i t  exerc ises  the  necessary  
t e a r i n g  act ion on the ma te r i a l  un- 
de rnea th  it. The use of edge s tones 
for  the  p r e l i m i n a r y  c rush ing  of the  
seed has  l a rge ly  fal len into disuse,  
owing to t h e i r  compara t ive ly  small  
output ,  and  t h e i r  place has  been 
taken  by rolls. The rolls a re  gen-  
e ra l ly  mounted  five high, one above 
the  other ,  the  seed being fed f rom 
a l t e rna t e  s ides  as i t  fa l ls  f rom be- 
tween any  pa i r .  To obta in  the  nec- 
e s sa ry  t e a r i n g  act ion the rolls a re  
run  a t  d i f ferent  speeds so t ha t  in 
any pa i r  t h rough  which the  seed is 
pass ing  the one is pul l ing i t  t h rough  
f a s t e r  t han  the other .  The effect is 
improved  by  c u t t i ng  flutes or  sp i ra l  
r if les on the  c i rcumference  of the  
rolls, these  flutes being of d i f ferent  
p i tch  on a d j a c e n t  rolls. Where  
l a rge  nu ts  a r e  to be t rea ted ,  i t  is  
usual  to pass  them th rough  ser-  
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rated,  or hedgehog rollers to reduce 
the size of the pieces previous to 
rolling. The mechanism of the rolls 
is simple, the more interest ing fea- 
tures  being those which give a con- 
s tant  feed to the machine and the 
ar rangements  for mainta in ing the 
r i gh t  pressure. The troubles which 
arise are due to uneven wear on 
the roils due to the central portion 
doing more work than the extreme 
ends of the rolls and the pounding 
on the bearings due to the uneven 
opening and closing of the rolls ac- 
cording to the variat ions in the 
coarseness of the feed. Plain bear- 
ings are usually found on these ma- 
chines, and it is doubtful whether 
• is any advantage in the roller 
bearing, due to the difficulty of 
main ta in ing  the housings and rol- 
lers free from aggregat ion of dust. 

Having obtained the requisite 
rolling, the seed is tempered i n  
kett les  to give the maximum yield 
of oil and to convert some of the 
s ta rch  into a colloidal condition to 
obtain a firmer cake. The kett le is 
a jacketed vessel fitted with agi ta-  
tors and possessing some method 
fo r  damping the seed. This damp- 
ing is usually done by inject ing 
low pressure steam into the kettle 
while agi ta t ing.  The kettles are of 
east iron or mild steel plate, there 
being very l i t t le  to choose from be- 
tween the types. The ket t l ing of 
the  seed is purely mechanical and 
the plant calls for  lit t le comment. 
In those cases where the seed is to 
be crushed by hydraulic pressure,  
i t  is pract ical ly always tempered, 
but  there is a growing tendency 
among the users of the worm ex- 
peller not to temper the meals. 
Those seeds containing gluco-cyan- 
ides should always be tempered, 
as  heat  releases the hydrocyanic 
acid radicle. 

Where the meal is to be t reated 
in hydraulic presses, it  is next 

passed into a moulding machine 
where a known and constant volume 
of meal is pressed sufficiently to 
give the r ight  size and shape cake 
to allow rapid and even filling of 
the hydraulic press. The moulding 
machine is essentially a ram or pis- 

Steam cooking kettle* 

ton worked by hydraulic or steam 
power acting on a table free to rise 
and fall, a headplate being fitted to 
take the pressure.  The rapid re- 
turn  of the table is ar ranged for, 
e i ther  by making the table suffi- 
ciently massive or by allowing the 
pressure to pass to the top of the 
piston at  the end of the compress- 
ion stroke. In the "Marseil les" 
system the moulding presses are 

~Illustrations, courtesy Fre~wh Oil Mill Ma- 
chinery Co. 
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often made large enough to take a 
whole batch of meal for one press- 
ing and to mould many  cakes at one 
operation.  I do not  th ink  this  
method as good as the single cake 
moulding, for it  is easy to get par- 
allel faces on the moulded cake in 
Lhe case of the single press but  ex- 
tremely difficult to get parallel faces 
where a large n u m b e r  are moulded 
together,  due to the "give" of the 
material .  Cakes which taper  in 
thickness cause endless t rouble  in 
press ing and often do damage to the 
press, owing to the se t t ing  up of un- 
even s trains .  

The hydraul ic  press is an adapta-  
t ion of the "Bramah"  press. A 
small plunger,  pumping  a cer ta in  
amount  of a non-compressible fluid 
into a receptacle con ta in ing  another  
plunger,  will pass on its energy to 
the second p lunger  and, subject  to 
cer ta in  losses, the energy in foot 
pounds will be the same at the sec- 

Power hydraulic pump 

ond ram as the first. As the rise 
in  the second ram will be inversely 
as the square of the diameters,  the 
total pressure under  it  will be di- 
rectly proport ional  to the squares 
of the diameters  of the two rams. 
Thus  by making  our ram diameter  
many  t imes the size of the pump 
diameter  we are able to obtain large 

pressures at  the presses. Pumps  
capable of exer t ing  pressures  up to 
7,000 lbs .  per  square  inch are in 
use for  seed crushing.  This  pres- 
sure is not  as a rule used for the 
ini t ia l  filling of the press nor  for 
" taking  up the slack," much lower 
pressures being used at first, and 
in some cases an in te rmedia te  pres- 
sure is used for the grea te r  pa r t  
of the time, the higher  pressure 
being used only a t  the end of the 
time. 

The pressure  may be applied di-  
rectly f rom the pump to the press. 
In  this case there is a s l ight  pul- 
sation in the rise of the press due to 
the oscil lat ing motion of the pump. 
In  the other case the pressure  from 
the pump is used to l i f t  a load in 
a hydraul ic  accumulator  which 
smooths out the pulsat ions  before 
the load is applied to the press. 
Which is the bet ter  method is 
doubtful  in oil pressing.  Each 
method has its adherents  who 
s t rongly  m a i n t a i n  the advantages  
of the i r  own par t icu la r  method. 
Those who favor the accumulator  
method state tha t  in the other meth- 
od the oil is a l te rna te ly  squeezed 
out and sucked in af ter  a cer ta in  
point  has been reached in the ex- 
pression, and the other side states 
that  the pulsa t ion does give a larger 
yield of oil. The analysis  of the 
cake and par ings ,  however, does not 
show any  marked difference, and so 
the ma t t e r  can well be lef t  to in- 
dividual choice. In  the case of long" 
and cont inuous  press ing at  full load, 
such as we have in high t i t r e  s tear-  
ine and wax pres'sin~, I believe the 
accumulator  has d is t inc t  advan- 
tages. The pumps and presses, pro- 
vided no undue  s t ra ins  and stresses 
are set up, give very li t t le trouble 
other than in the ma t t e r  of the 
packing of the rams and plungers .  
Specially prepared leather  packings 
are used to make a t ight  jo in t  be- 
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tween the  p lunger  and the  pump 
bar re l  and  be tween the r a m  and the 
cyl inder .  The  l i fe  of a l ea the r  is 
a n  unknown quant i ty ,  bu t  i t  is gen- 
e ra l ly  reasonab ly  long when there  
is no scor ing  of the  p lunger  or ram 
respect ive ly .  In  the  case of  the 
c y l i n d e r  and  the r a m  the  lea ther  

Hydraulic accumulators 

is  inse r t ed  in a slot  in the  cylin- 
der .  Owing to  the  difficulty of fit- 
t i ng  the  lea ther ,  the  slot is made  
deeper  t han  the lea ther ,  the  slack 
be ing  made  good wi th  wooden pack- 
ings .  W a t e r  is seldom used in the  
sys tem owing to i ts  scor ing  action,  
b u t  in i ts  place a good, non-con- 
gea l i ng  oil of  low viscos i ty  is used. 

The  expeller ,  which has  more  re-  
cent ly  been adopted  for  r emoving  
the  oil, is a powerfu l  adap t a t i on  of 
the  old " sausage  mil l ."  A worm 
c o n v e y o r - - w o r k i n g  in a p e r f o r a t e d  
c a g e - - c a r r i e s  the  meal a g a i n s t  a 
cone obs t ruc t ion .  The cone is so 
set  t ha t  the  space s u r r o u n d i n g  i t  
and  the  cage is insufficient to pass 
the  meal  as  f a s t  as the  worm can 
b r i n g  i t  along.  By th i s  means  pres -  
su re  is g e n e r a t e d  and cont inues  to 
moun t  up unt i l  a s ta te  of equil ib-  
r i um is reached.  At  th is  po in t  the  
meal  a t  the  given p re s su re  can pass  
t h rough  t h e  orifice. By i n se r t i ng  
or  w i t h d r a w i n g  the cone v a r y i n g  

p re s su re s  may  be obtained.  Above 
a ce r t a in  p re s su re  the  oil will  be 
forced  out  of the  meal and will  find 
i ts  way  out  t h rough  the minu te  per-  
fo ra t i ons  of  the  cage. This  oil is 
collected and d ra ined  away  to the  
crude oil tanks.  The expel lers  a re  
belt  d r iven  and once they  a r e  set  
f o r  any  p a r t i c u l a r  meal should be 
cont inuous  in t he i r  work ing .  They  
suffer f rom the usual  defects ,  in- 
he ren t  in all machines  where  pres-  
sures  a re  der ived  f rom worms,  
namely  h igh  f r i c t ion  followed by 
wear  and hea t  genera t ion .  

Tha t  p a r t  of the  seed which is to 
receive  t r e a t m e n t  by  ex t r ac t i on  is 
loaded d i rec t  f rom the rol ls  into en- 
closed tanks  for  t r e a t m e n t  by the 
solvent.  In  all the  p lan t  t ha t  we 
have cons idered  up to th is  po in t  
the  ac t ion of the  a p p a r a t u s  has  
been mechanical ,  bu t  ex t r ac t ion  in- 
volves ano ther  f ac to r  in t h a t  we 
have to add someth ing  to the  meal  
to do the  w o r k - - t h e  p lan t  be ing  
s imply  an accessory.  The process  
depends on the oil be ing  soluble in 
ce r t a in  r eagen t s  which have no ef- 
fect  on the  solid por t ion  of the  meal.  
The types  of th i s  p lant  a r e  legion, 
but,  in pr inciple ,  they  a r e  the  same. 
The pr inc ip le  is a ve ry  old one, 
and in the  sa l t  i n d u s t r y  was in use 
for  genera t ions .  In  t h a t  i n d u s t r y  
wa te r  was  pumped into sal ine 
ea r th s  and was recovered as b r ine  
solut ions.  These solut ions  were  
evapora t ed  and the  sMt was l e f t  
in the  evapora tor .  The ana logy  is 
not  qui te  per fec t  because the  
r eagen t s  used in oil ex t r ac t ion  a re  
valuable  and have to be recovered 
for  f u r t h e r  use, whereas  the  w a t e r  
used to dissolve out  the  sa l t  was  
p e r m i t t e d  to go to waste .  

Units of  Plant  
The p lan t  consis ts  of  a vessel  in 

which the  solvent  can be b rough t  
into i n t i m a t e  contact  wi th  the  oily 
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mate r ia l ,  a st i l l  in which the  sol- 
vent  can be boiled off, a condenser  
where  the vapors  can be condensed,  
a s epa ra to r  in which  en t r a ined  
w a t e r  can be removed,  and a s to re  
t ank  for  the  solvent.  There  a re  
o ther  ref inements  which  have to be 
incorpora ted  to p reven t  t h e  loss 
~f solvent  and one of these is the  
washing or absorp t ion  chamber  
where the  solvent  can be recovered 
from the a i r  d r iven  out  of the  va r i -  
ous vessels.  Th is  a i r  is n a t u r a l l y  
s a tu r a t ed  wi th  t he  solvent  vapors ,  
the quan t i t y  v a r y i n g  wi th  the  out-  
let t e m p e r a t u r e  of the  a i r .  The  
solvents  most  commonly employed 
in th i s  count ry  are  pe t ro leum sp i r i t ,  
the  f rac t ions  of which  boil be tween 
90 ~ C and 110 b C (sold as ex t r ac to r  
s p i r i t ) ,  and t r i -ch lore thy lene- - -a  
non- inf lammable  solvent  boi l ing a t  
88 ~ C. The ex t r ac to r  is a closed 
vessel  of cy l indr ica l  shape wi th  dish 
ends and may  be mounted  e i the r  
hor izonta l ly  or ver t ica l ly .  I t  is pro-  
v ided wi th  a g i t a t i n g  gea r  and con- 
t a ins  some fo rm of s t r a i n i n g  ar -  
r a n g e m e n t  which will  r e t a in  the  
solid ma te r i a l  whi le  a l lowing the  
oily solvent  to pass  t h rough  qui te  
f reely .  Some method  of in t roduc-  
ing live s team into the  vessel  is 
also incorpora ted .  The ex t r ac to r s  
a re  usual ly  of mild  steel  boi ler  p la te  
and the re  is no th ing  pecu l ia r  in 
t he i r  const ruct ion.  Grea t  care  is 
necessary  in the  select ion of the  
r i g h t  k ind of j o i n t i n g  and the r i g h t  
type  of cocks and f i t t ings,  as the  
solvent  is capable of  d issolving 
qui te  a l a rge  p ropo r t i on  of the  
fillers used in m a k i n g  packings  and 
pene t r a t e s  the  most  minute  orifices. 
Since many  of the  jo in t s  a re  sub- 
jec ted  to the  ac t ion of solvent,  sol- 
vent  vapor,  oils, w a t e r  and s team,  
we have added reason for  the  care-  
ful  selection of the  jo in t ing .  

The sti l l  may  be e i ther  t u b u l a r  
or  coil hea ted  and m a y  work  under  

vacuum or not.  I t  is a ta l l  cyl in-  
drical  vessel  and  may  be e i the r  oi" 
cast  i ron or  of mild  steel. When  i t  
is hea ted  by  tubes  these a re  of s tee l  
in steel pla tes .  The p lan t  is de-  
pendent  on the  st i l l  fo r  i t s  efficient 
operat ion,  as i t  is here  t h a t  the  
g rea t e r  p a r t  of the  solvent  is d is -  
t i l led off and unless  the  st i l l  is kep t  
efficient a fal l  off of efficiency m a y  
be expected all round.  The Chief 
enemy of the  s t i l l  is the fine sol id  
m a t t e r  t ha t  pul ls  t h rough  wi th  t he  
oily solvent.  This  soon coats  t h e  
tubes  and  the coils, mak ing  i t  ve ry  
essent ia l  t ha t  these  should be pe r i -  
odical ly cleaned. The condenser  is 
the  most  i m p o r t a n t  i tem in the  
whole assembly.  I t  is genera l ly  of  
the  t ubu l a r  type  of su r face  con- 
denser  and in the  be t t e r  qua l i ty  
ex t rac t ion  p lan t s  is f i t ted wi th  
brass  tubes  and b rass  end plates,  
the  outer  cas ing  be ing  of cas t  i ron.  
F r o m  the  po in t  of view of solvent  
loss, the  success or f a i lu re  of a 
solvent  p l a n t  is bound up wi th  t he  
vapor  veloci ty  and wi th  the  cool- 
ing sur face  of the  condenser .  P ro -  
vided the p lan t  is f ree  f rom leaks,  
a low vapor  veloci ty  combined wi th  
a generous  cooling sur face  sup- 
plied wi th  ample  cold wa te r  wil l  
keep the  losses of solvent  wi th in  
reasonable  l imi ts .  The mix tu re  of  
oil and solvent  in the  st i l l  does 
not  r ead i ly  p a r t  wi th  the l as t  t race  
of solvent,  and  i t  is usual  to dis-  
t i l l  th is  off wi th  the  a id  of  sa tu-  
r a t ed  s team.  In small  ins ta l l a t ions  
this  s team is genera l ly  admi t t ed  to 
the  oil in the  sti l l ,  bu t  as th i s  means  
tha t  f rom a solvent  recovery  poin t  
of view the st i l l  is p rac t i ca l ly  inop- 
era t ive ,  i t  is not  adopted on la rge  
ins ta l la t ions .  As soon as the  sol- 
vent  recovered f rom the  batch of oil 
in the  st i l l  fa l l s  below a reasonable  
percentage  of  the  normal ,  the  con- 
ten ts  a re  blown across  to  an inde- 
pendent  t ank  where  the oil is f reed  
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f rom the l as t  t r aces  of solvent,  the  
still ,  meanwhile ,  be ing  f reed  for  i ts  
more i m p o r t a n t  duty  of recover ing  
solvent.  

I t  is not  usual ,  in England ,  to 
g r ind  those  cakes which can be fed 
to cattle,  i t  be ing  le f t  to the  f a rm-  
er  to b reak  t hem as they  a r e  fed 
to the  cat t le .  In  the  case of those 
cakes which a r e  to be used as fe r t i l -  
izer,  they  a r e  ground.  The com- 
mones t  f o rm  of  g r i n d e r  fo r  th is  
work  is the  d i s i n t e g r a t o r  consis t -  
ing,  in i t s  elements ,  of a ser ies  of 
fixed or  h inged  ba r s  revolv ing  at  
h igh  veloci ty  wi th in  a g r i d  cage. 
The cake is fed  into a hopper  and 
passes  into the  body of the  machine  
where  i t  is bea ten  f a s t  and fu r ious -  
ly  by the  bea t e r s  unt i l  i t  is fine 
enough to pass  t h rough  the  bot- 
tom gr id .  The chief  mechanical  
t roub le  is due to the  wear  of the  
the  g r id s  and care  should be taken  
to see tha t  in the  type  of  d i s in teg-  
r a t o r  ins ta l led  these  are  eas i ly  re- 
newable.  Those cons i s t ing  of  t r i -  
a ngu l a r  sect ions run  in wi th  whi te  
meta l  and  capable  of being removed 
in shor t  l eng ths  a re  l a rge ly  fav-  
ored. The m a t e r i a l  be ing  fed  to 
these  machines  should be carefu l ly  
looked over, as  t hey  a r e  r a t h e r  
p rone  to s t r i ke  spa rks  and sparks  
in the presence of  fine combust ib le  

dus t  make  as happy  a combinat ion  
as  a flame in a powder  magazine .  
Some meal  is g round  to be used in 
the  m a n u f a c t u r e  of  nuts and cubes 
for  ca t t le  feeding.  The nuts  a re  
made by  feed ing  the m e a l - - e i t h e r  
in a cooked condi t ion  or  wi th  some 
ex te rna l  b ind ing  med ium such as  
m o l a s s e s - - t h r o u g h  a pa i r  of rolls  
each having  ha l f  a die of the  re-  
qui red shape  cut  in to  i t s  c i rcum- 
ference  a t  numerous  points .  The 
cubes a r e  made  by the p re s su re  ex- 
e r ted  by  a worm fo rc ing  the meal 
t h rough  a die, which in the  presence 
of a b ind in g  medium causes the  
meal  to ex t rude  as a b a r  hav ing  
the  same cross  sect ion as  the  die. 
A revolving kn i f e  running a g a i n s t  
the  face of  the  d iepla te  cuts  the  b a r  
in to  the  r equ i r ed  length.  

In  the  roll  type  of n u t t e r  the re  
is l i t t le  to give t roub le  provided  
t ha t  the  two ro i l s ' a r e  in a l ignment ,  
but  t roubles  due to w e a r  and  hea t  
have to be g u a r d e d  aga ins t  in the  
worm type.  The hea t  can be dis-  
s ipa ted  by  j a c k e t i n g  the  worm bar -  
rel  so a s  to  allow a c u r r e n t  of cold 
w a t e r  to s u r r o u n d  it. The  wear  of 
the  p a r t s  inc identa l  to th i s  type  ot 
machine  calls for  cons tan t  ad jus t -  
men t  and  finally fo r  rep lacement  
of  the  worn  pa r t s .  

(To be cantlnued) 

To Reopen Linseed Oil 
Plant 

Articles of incorporation have been 
filed with the secretary of New York 
state for the resumption of business 
at  the linseed oil plant  of Kelloggs 
and Miller in Amsterdam. N. Y. The 
plant  was closed some time ago be- 
cause of the death of George Kellogg. 
The articles of incorporation were  
executed by Lauren Kellogg, the sur- 
viving member of the old firm, J. 
Ar thur  Brannock, C. Lauren Archer, 
W. Fenton Myers, and Edgar  C. Bis- 
bee, all of Philadelphia. The original 
business was established in 1824 by 

the grandfa ther  of Lauren Kellogg, 
at  Amsterdam, N. Y., and the mill 
was operated continuously from that  
t ime until the date of the shutdown. 

Referee Applicants 
The following applications for 

Referee Chemist certification have 
been filed with J. C. P. Helm, secre- 
t a ry- t reasure r  of the American Oil 
Chemists' Society: H. M. Shilstone 
(second publication).  

The American tung oil industry in 
Flor ida  is maintaining a steady rate  
of growth. 


