
Dry-Rendering of Animal Products 
A d e s c r i p t i o n  of  t he  new process  used  i n  
t he  p r o d u c t i o n  of  e d i b l e  and  i n e d i b l e  fats .  

By ROBERT P. BENNETT 

A 
N I M A L  fa t s  as they  occur 

in the  adipose  t i s sues  of  the  
l iv ing  an imal  a re  composed 

in the  ma in  of s tear in ,  p a l m i t i n  
and olein in v a r y i n g  p ropor t ions .  
Chemical ly  f a t s  a re  neu t r a l  sub- 

I f  we could process  t h e s e  f a t s  
so as  to p rese rve  t h e i r  na tu r a l  fine 
qua l i t i es  in tac t ,  we would confe r  
an ines t imab le  boon upon mankind .  
We a re  a lways  s t r i v i n g  t o w a r d  th i s  
bu t  never  qui te  a t t a i n i n g  it. 

Dry-rendering plant in operation 

s tances  composed of carbon,  hy-  
drogen  and oxygen.  

E d i b l e  F a t s  

F a t s ,  as t hey  a re  t aken  f rom the  
f r e sh ly  ki l led an imal  a re  neu t r a l  
in flavor, odorless  and conta in  no 
f ree  f a t t y  acid. They  a re  whi t e  
except  fo r  the  s t r a w  color of cer-  
t a in  beef  fa t s ,  and  a re  wholesome 
and sweet.  

As  these  f a t s  occur in the  an imal  
t i s sues  t hey  a re  closely assoc ia ted  
wi th  the  p ro t e ins  or  essen t ia l  con- 
s t i t uen t s  of all l iv ing  cells so t h a t  
to recover  them i t  is necessa ry  to  
s e p a r a t e  them f rom these  p ro te ins  
and o ther  subs tances .  Since these  
p ro t e ins  a re  of g r e a t  food value  
i t  is equal ly  necessa ry  to recover  
them in as  pure  and wholesome 
condit ion,  as possible.  
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Therefore, a process of separa- 
t ion with preservat ion is indicated 
and one such process is rendering 
- - o r  the application of sufficient 
heat  to effect such separation. 

Unfortunately,  the moment tha t  
l ife is extinct in the animal, bac- 
ter ia l  action begins, which imme- 
dia te ly  operates on the fa ts  to sepa- 
ra te  the glycerine from the fa t ty  
acids and produce free fa t ty  acids. 
F ree  fa t ty  acids never remain con- 
stant.  They are perpetual ly in- 
creasing. When in the rendering 
pro~ess heat is applied, part ic-  
ular ly in the presence of mois- 
ture, the free f a t ty  acid content in- 
creases rapidly. 

Again,  the fa t  s t ructure  is deli- 
cate and easily broken down and 
when fats  are rendered at  high 
temperatures  in the presence of 
water  a chemical process of de- 
composition sets in known as hy- 
drolysis. 

Thus fats  rendered by live steam 
introduced into them deter iorate  
to  such an extent that  p3rfectly 
neutral  fats  fresh from the kill ing 
floor will develop from ~ to 1 ~ %  
:of free fa t ty  acid during the proc- 
ess of cooking by such a method. 

Fur thermore ,  fa ts  have a grea t  
affinity for  oxygen at  high tempera-  
tures  and oxidation is a forerun-  
ner  of rancidi ty.  The keeping 
quali t ies of fats,  the flavor and the 
color are directly dependent upon 
the degree of oxidation. 

When therefore,  we are dealing 
with edible fa ts  the render ing 
process employed must take into 
account all of the adverse factors 
above considered. 

I f  the process employed will not 
deliver products low in acid, of 
good color, taste and keeping qual- 
ities, all within definite close limits,  
then our fresh fa ts  have passed out 
of the edible class into the inedible. 

Ined ib l e  Fats 
When we come to inedible fats,  

we meet an entirely different set 
of conditions. The tallow or grease 
rendered from these is largely used 
in the soap industry  and the solids 
or proteins for stock or chicken 
feed. 

The raw fats  entering into in- 
edible come from a grea t  var ie ty  
of sources; from butcher shops, 
packing houses, dead animals, 
hotels~ restaurants ,  etc., and since 
they are  never s t r ic t ly  fresh the 
acid content will vary f rom 2 to 
50%. It  is customary therefore,  
to segregate these fa ts  and render  
them to a considerable extent on 
the basis of a general average acid 
content. Fresh  shop fa ts  for  ex- 
ample are rendered to produce a 
high grade inedible tallow running 
4 to 5% F.F.A.  Hotel greases are  
handled separately to produce a 
different grade of product of  high- 
er acid content. Each grade has 
its l imits  of acids, color and t i t re  as 
related to market  price;  raw ma- 
ter ials  which might  produce a low 
acid tallow can easily be mishan- 
dled and produce a lower grade 
product than would be the case 
where they properly processed. 

Process Requisi tes 

I t  is apparent  therefore tha t  
certain general principles underlie 
any successful rendering process. 

Briefly they are as follows: 
1. The raw stock must be proc- 

essed at  the earliest  possible 
moment a f te r  receipt of the raw 
material ,  to avoid any fu r the r  
increase in free f a t ty  acid. 

2. The raw mater ia ls  should be 
processed in the shortest  pos- 
sible t i m e - - f o r  prolonged ex- 
posure to heat, par t icular ly  in 
the presence of moisture, in- 
creases the f a t ty  acid content. 
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3. The  r aw  m a t e r i a l s  should be 
r ende red  at  as  low a t empera -  
t u r e  as  possible  to  avoid  in- 
c rease  in F .F .A . ,  to p reven t  
ox ida t ion  and to keep the oils 
f r om discolorat ion.  

4. The raw m a t e r i a l s  should be 
r ende red  w i thou t  admiss ion  of 
a i r .  

D i r e c t  S t e a m  R e n d e r i n g  

In  o rde r  to apprec i a t e  the  g r e a t  
advance  in r e n d e r i n g  processes  ex- 
empli f ied by  the  d r y - r e n d e r i n g  sys-  
tern we mus t  descr ibe  br ief ly  the  
o lde r  sys tem in use fo r  so many  
y e a r s  known as  the  d i rec t  s t eam 
sys tem.  

In  th i s  sys tem fa t ,  bones, car -  
casses  or  o the r  r a w  m a t e r i a l s  were  
loaded into a ver t i ca l  steel  d iges t e r  
or  r e n d e r i n g  t ank  and live s team 
u n d e r  30 to 70 lbs. p r e s su re  was  
i n t roduced  d i rec t ly  in to  the  ma te -  
r i a l  fo r  f rom six  to ten hours .  

Then the content  was  allowed to 
s e t t l e  fo r  an hour,  which resu l ted  
in t h r e e  l ayers  of  m a t e r i a l  w i th in  
t h e  t a n k :  a t  the  top a l ayer  of  tal-  
low or  grease ,  nex t  a l ayer  of  t ank -  
wa te r ,  then  a l aye r  of solids or  wet  
t ankage .  

The ta l low or  g rease  was then  
d r a w n  off as f ree  f rom t a n k w a t e r  
a s  possible.  The t a n k w a t e r  was 
nex t  run  to va t s  fo r  s k i m m i n g  
such g r ea se  as  was  not  d rawn off 
in  the  f irst  ins tance.  

The solid m a t t e r  in the  bo t tom of  
t he  t ank  was  then  d ropped  out, 
p r e s s ed  in a hyd rau l i c  t ankage  
p r e s s  and d r i ed  in a s team jack-  
e ted  or  d i rec t  hea t  d ryer .  

The t ankwa te r ,  con ta in ing  f rom 4 
to 6% pro te in  solids in solut ion and 
suspens ion  was evapora t ed  in vac- 
uum pans  to about  26~ and 
e i t h e r  d r i ed  on a s t eam hea ted  s t ick  
rol l  into concen t ra ted  t ankage  or  
mixed  wi th  the  p ressed  t ankage  
and  the  two d r i ed  out  t oge the r  in 

the  t ankage  d r i e r  above ment ioned .  
The cycle of th i s  process  was  f rom 
16 to 24 hours .  In  o the r  words,  
cooking wi th  l ive s t eam added  wa-  
t e r  to  the  m a t e r i a l  and  the r e s t  o f  
the  process  was  devoted to g e t t i n g  
t ha t  w a t e r  out  aga in .  D i a g r a m  1 
below shows the  p roduc ts  of th i s  
sys tem and d i a g r a m  I I  the  equip-  
men t  requi red .  

Diagram I 

F r o m  the  foregoing ,  i t  wil l  be 
evident  t h a t  many  secondary  p rod-  
ucts  occur in the  d i r ec t - s t eam 
r e n d e r i n g  r e q u i r i n g  a mul t ip l i c i t y  
of equipment .  

i ~ t .  xas~or  & washer I 

D t  I es ~et, , [' Oe-oO.or t z e x ~  

8 t o ~ K e  ~a i T 
l La~d. eo.u.lpmem 

Diagram II  

The  r aw  m a t e r i a l s  a r e  not  proc-  
essed in the  sho r t e s t  possible  t i m e ;  
they  a r e  not  r ende red  a t  the  low- 
est  t e m p e r a t u r e s  possible.  They  
are  r ende red  in the  presence of  
mo i s tu re  and under  condi t ions  fav-  
orable  to oxidat ion .  The  value  of  
the  r e su l t an t  p roduc ts  does not  
equal the  value of  the  p roduc ts  of  
the  d r y - r e n d e r i n g  sys tem,  but  
the  cost  of  p roduc t ion  is g r e a t l y  in 
excess of the  costs  under  the  d ry -  
r e n d e r i n g  sys tem.  

T h e  D r y - R e n d e r i n g  Sys tem 

In  th i s  sys tem cooking is ca r r i ed  
on in s team jacke ted  mel te r s  and 
no live s team comes in d i rec t  con- 
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tact  with the mater ia l .  The resul t -  
an t  products  and the ma in  i tems 
of equipment  necessary to produce 
them are shown below in Diagrams  
I I I  and IV respectively. 

Preparation of Raw Materials 

When .entrails, pecks, paunches,  
etc., are  to be rendered i t  is first 

t ~ l o . ,  ~.~..., ~'~1 : - - I  I 

Diagram III  

necessary to hash and wash them in 
order  tha t  the contents,  cons is t ing  
of food in process of digest ion be 
removed. 

I f  this  is not  done the tallow or 
grease extracted will have a green-  
ish t i n g e - - b e  high in free f a t t y  
acids and M.I.U., t ha t  is, moisture,  
impur i t i es  and unsaponif iable mat-  
t e r  taken as a un i t  and will Suffer 
a mater ia l  reduct ion in marke t  

va lue .  

Diagram IV  

To prepare offal for  the melter  a 
combined hasher  and washer  is 
employed. This  machine  has a set 
of c ircular  saw tooth disks, rotat-  
ing at different speeds. These tear  
and rend the mater ia l ,  automa- 
t ically pass ing  it  in to  a ro t a t ing  
sloping perfora ted  cyl indrical  met-  
al screen. As it  passes th rough 
this  screen it  is sprayed wi th  wa- 
ter  f rom a per fora ted  pipe, so tha t  
the contents  of the offal are  wash- 

ed th rough  the screen per fora t ions  
and the mater ia l  to be rendered dis- 
charged in a clean condit ion at  the 
end of the washer.  

Bones--Carcass Meat 

To prepare  bones or carcass meat  
for  the melter,  a green bone mill 
or hog is employed. These ma- 
chines are bui l t  in  a va r ie ty  of 
types and styles and most  of them 
will take the raw mater ia l  as rap- 
idly as it  can be fed and break it  
down into small pieces. 

Green Bone Mill 

Mill ing of the green bones and 
carcasses is one of the most  im- 
por tan t  and necessary steps in the 
dry-mel t ing  system. We have al- 
ready stated tha t  one of the funda-  
menta l s  of efficient r ende r ing  is 
rap id i ty  of operation.  I f  whole 
bones and large pieces of carcass 
meat  were placed in the melter,  a 
g rea t  increase in t ime of cooking 
would result,  for  the reason tha t  
the necessary heat  could not  pene- 
t ra te  such pieces rapidly and dis- 
in t eg ra t ion  would be slow, thus  
subjec t ing  the balanc3 of the 
charge to excessive or over-cook- 
ing wi th  r e su l t an t  de t r i me n t  to 
the tallow. The cooking would be 
uneven and the extract ion of the 
fa ts  incomplete as compared wi th  
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ex t r ac t ion  f rom g round  ma te r i a l .  
F u r t h e r m o r e ,  l a rge  pieces of  bone 
p reven t  s a t i s f a c t o r y  opera t ion  of 
e i the r  hydrau l i c  p ress  or  expeller ,  
w i th  the  resu l t  t h a t  the  c rack l ing  
cakes would show g r e a t  i r r e g u l a r -  
i ty  in f a t  ana lys is .  

Fats 
In  the  d r y - r e n d e r i n g  of hog f a t s  

fo r  p roduc t ion  of  l a rd  or  in han .  

Melter 

The mel te r  is, of  course,  the  
h e a r t  of  the  d r y - r e n d e r i n g  process  
and upon i ts  cons t ruc t ion  and 
method  of opera t ion ,  depend in a 
l a rge  measu re  the  successful  re-  
sul ts  of the  process.  

The accompanying  cut  shows the  
gene ra l  cons t ruc t ion  of an effi- 
c ient  mel te r .  

Melter for dry-rendering 

dl ing  shop f a t s  for  p roduc t ion  of 
ta l low the bulk of a cha rge  to  the  
me l t e r  wil l  be f a t s  in pieces which  
do not  r equ i r e  cu t t i ng  or  d is in-  
t e g r a t i o n  as  th i s  is  accompl ished 
in the  mel ter .  Where  k idney  or  
cod fa t s ,  leaf  lard,  etc., a re  re-  
ceived in l a rge  pieces they  should 
be cut  up, bu t  in genera l  the  bulk 
of such f a t s  needs no p r e - t r e a t -  
ment .  

The  inner  shell  is bu i l t  in one 
piece of heavy  steel  and  the re  a re  
no s taybol t s  be tween the  shells.  

This  cons t ruc t ion  insures  a 
smooth pol ished inner  shell  to 
which no m a t e r i a l  can adhere  and 
bake. F u r t h e r m o r e ,  the  absence 
of s taybol t s  means  t h a t  no s t eam 
can leak  into the  ma te r i a l .  

The l a rge  vapor  out le t  p e r m i t s  
the  immed ia t e  escape of the  cook- 
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~ng vapors  in g r e a t  volume a t  low 
v e l o c i t y - - t h u s  p reven t ing  en t r a in -  
men t  of fa t s .  

Lead  gaske t s  a re  employed on 
loading  d i scharge  and t e s t i ng  doors  
so t h a t  no a i r  can en te r  the  mel- 
ter ,  t hus  p r even t i ng  oxida t ion .  

This  mel te r  wil l  cook a cha rge  
of  s t r a i g h t  f a t  in about  45 minutes ,  
and  bone in 11/2 to 2 hours .  Al-  
lowing 40 minu t e s  fo r  p r e s s ing  a 
charge ,  i t  will  be seen t h a t  the  
cycle of opera t ion  is a p p r o x i m a t e l y  
2 hours .  

Here  we begin  to  apprec i a t e  the  
g r e a t  difference be tween the  di-  
r ec t  s t eam and  the  d r y - r e n d e r i n g  
methods .  In  the  d i r ec t - s t eam 
method  the f a t  was sub jec ted  to 
high t e m p e r a t u r e  and mo i s tu re  for  
6 to 10 hours  and of ten  longer .  In  
the  d ry - sy s t em 45 minu te s  to 2 
hours .  

Temperature 

We s ta ted  t h a t  fo r  efficient op- 
e ra t ion  as  low t e m p e r a t u r e  as pos- 
s ib le  should be employed.  Since 
the  mel te r  is v a c u u m - t i g h t  i t  is 
obvious t ha t  a vacuum pump or  
ba rome t r i c  condenser  can be used, 
thus  mak ing  i t  poss ible  to reduce 
the  s t eam p r e s s u r e  in the  jacket .  

In  the  wet  or  d i r ec t - s t eam sys-  
t em the  cooking is under  a pres-  
su re  of f rom 40 lbs. to 70 lbs. or  
287 deg. to 316 deg. F a h r .  

In  the  d ry - sy s t em 40 lb~. to 60 
lbs. of  s team is ca r r i ed  in the  jack-  
et  and  so long as any apprec iab le  
amoun t  of mo i s tu re  r ema ins  in the  
ma te r i a l ,  i.e., the  inhe ren t  mois-  
t u r e  in the  t i s s u e s - - t h e  t empera -  
t u r e  wil l  r e m a i n  a t  abou t  212 ~ 
F a h r .  Only when  the  m o i s t u r e  
has  been d r iven  off wil l  t he  tem-  
p e r a t u r e  s t a r t  to r i s e - - a n d  when 
i t  does s t a r t  to  do so--- the cook- 
ing  is completed.  

Variant 

Occasional ly  a condi t ion  a r i ses  

whe re  i t  is inconvenien t  to ins ta l l  
a bone mill  or  hog. In  such cases 
the  whole bone or  l a rge  pieces o f  
ca rcass  mea t  m a y  be placed in t h e  
mel te r  wi thou t  mil l ing.  A shut -  
off valve is in t roduced  into t h e  va -  
pe r  exhaus t  l ine and closed su f -  
f icient ly to  p e r m i t  the  .vapor dr iv-  
en off of  the  cooking m a t e r i a l  to  
build up a p r e s s u r e  w i th in  the  tank .  
In  o ther  words  a modif icat ion o f  
the  wet  or d i rec t  s t eam process  is 
effected and wi thou t  a dd i t i ona l  
mo i s tu re  the  bones and mea t  a r e  
d i s in t eg ra t ed .  Th is  r equ i res  t h r ee  
to fou r  hours  and  when comple ted  
and the  p re s su re  rel ieved,  t h e  ex- 
h a u s t  valve is opened and the  rea l  
d r y - r e n d e r i n g  sys t em s t a r t ed .  N a t -  
u ra l ly  the  to ta l  t i m e  of p roces s ing  
is p ropo r t i ona t e ly  l eng thened  and  
the  f a t s  have of course been sub-  
jec ted  not  only to p ro longed  heat ,  
bu t  to  i n t i m a t e  contact  w i th  the  
mo i s tu re  and vapors  e m a n a t i n g  
f rom the solids a s soc ia t ed  w i t h  
them. 

Where  th is  v a r i a n t  is employed 
the  r e su l t an t  cake does not  lose 
sufficient of i t s  g luey  p rope r t i e s  to  
p ress  well in a hydrau l i c  p re s s  and  
is be t t e r  adap ted  to  an expeller .  

A pa t en t  has  been i ssued  along 
the  l ines of th i s  method  of  process-  
ing  bu t  the  sys tem was  wel l -known 
and used in the  m a n u f a c t u r e  of 
mea t  meal  and  in r e n d e r i n g  fo r  
yea r s  p r io r  to the  in t roduc t ion  o f  
the  real  d r y - r e n d e r i n g  sys tem.  

Draining 

When  cooking has  been com- 
p le ted  the  tal low, l a rd  o r  g r e a s e  
is  d r awn  off and  the  solid m a t t e r  
au toma t i ca l ly  d i scha rged  into a 
false~bottom steel  s lush box, t h e  
f ree  oil d r a i n i n g  to  the  floor o r  
s t o r a g e - t a n k  and the  solid m a t t e r  
or  unpressed  c rack l ing  r e m a i n i n g  
in the  box f rom which  i t  is loaded 
into hydrau l i c  p ress  or  expel ler .  
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Hydraulic Press 
From the standpoint of yield 

rather than that of quality of tal- 

dry-rendering system. 
On its efficiency depends in large 

measure the total yield of fats and 

Perfected type of hydraulic press for use in dry-rendering systems 

low or grease the hydraulic press consequently, a large share o3 the 
is the most important unit in the renderer's profits. 
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The hydrau l i c  p ress  as  used in 
d r y - r e n d e r i n g  is of the  curb  or 
baske t  type  as  i l lus t ra ted .  The 
d ra ined  c rackl ing  is loaded in- 
to the  curb  in smal l  ba tches  and 
whi le  i t  is s t i l l  ve ry  hot. Only 
enough m a t e r i a l  is loaded to make  
a cake 1" to 11/~" in th ickness  when 
pressed .  On top of each such ba tch  
a steel  spacer  p la te  is placed,  an-  
o the r  ba tch  added,  ano the r  p la te  
i n se r t ed  and so on unt i l  the  curb  
is full .  

H y d r a u l i c  p r e s su re  is then  ap- 
p l ied  unde rnea th  the  r am of the  
p ress  by  means  of a s team or  pow- 
er  d r iven  hydrau l i c  pump and the  
en t i r e  p la ten  wi th  i ts  load of ma-  
t e r i a l  is forced  upward  a g a i n s t  the  
s t a t i o n a r y  head,  which  fits ins ide  
the  curb.  

As  the  p r e s s u r e  inc reases  the  
f a t  is forced  t h r o u g h  n a r r o w  slots 
in the  curb and runs  down into  the  
l ip or  t r ough  of the  p la ten  and 
thence by  pipe to the  s to rage  tank .  

W i t h i n  l imi t s  the  genera l  p r in -  
ciple of p r e s s i n g  is t ha t  the  g r e a t e r  
the  p re s su re  the  h i g h e r  the  yield.  
Unfo r tuna t e ly ,  th i s  p r inc ip le  seems 
to have been absorbed  in the  ma in  
by  the  la rge  packers  and  r ende re r s  
and  not  by the  small  opera tors .  

Good prac t ice  would show about  
10% f a t  in o r d i n a r y  beef  crack-  
l ings,  a r e su l t  which  can be ob- 
t a i ned  wi th  500 ton presses  of  rea-  
sonable  cost. In  genera l ,  i t  would 
be f a i r  to assume tha t  the  smal le r  
r e n d e r e r s  will  show an ave rage  of  
about  15%. though  some will  r un  
30% and above. 

The impor tance  of a good hy-  
drau l ic  p ress  can be bes t  appre -  
c ia ted  by  a s tudy  of  the  c h a r t  on 
nex t  page.  

The  d i a g r a m  rep re sen t s  an aver-  
age 2500 lb. cha -ge  of r aw  m a t e r i a l  
and shows the  value of :  
(1) The p ro te in  content  of  312.5 

lbs. a t  $.05 per  lb. or  $15.63. 

(2) The  to ta l  ta l low conten t  o f  
1187.5 lbs. a t  $.08 pe r  lb. (no 
g rease  in fake)  or  $95.00. 

(3 )  The var ious  values of  the  t a l -  
low lost  in the  cakes corre-  
sponding  t o  g rease  ana lys i s  
of cake. 

Ten percen t  g rease  in cake is 
cons idered  good p re s s ing  prac t ice .  
Example  : 

Suppose  a c rack l ing  cake ana-  
lyzes 20% grease .  Then our  p ro-  
te in  value st i l l  r e ma ins  $15.63, but  
we have lost  a lmost  $11.50 wor th  
of ta l low (d i s tance  f rom hor izon-  
ta l  l ine to curve)  in our  cake leav- 
ing  us only $95.00 minus  $11.50 or  
$83.50 wor th  of salable  tal low. 

The curve does not  follow the  
s t r a i g h t  l ine va r i a t i on  because  in 
add i t ion  to inc reased  money loss 
wi th  h ighe r  ta l low pe rcen tages  the  
we igh t  of c rack l ings  also inc reases  
ma te r i a l ly .  

Products from Pressing 

In  the  d r y - r e n d e r i n g  sys t em the  
ta l low or  g rease  produced  is p rac -  
t ica l ly  m o i s t u r e  f r e e - - c o n s e q u e n t -  
ly, the  oils f rom the  mel te r s  and  
the  p ress  pass  to the  same receiver .  

A f t e r  a b r i e f  per iod  of  se t t l ing  
for  p r ec ip i t a t i on  of f loat ing solid 
pa r t i c l es  the  ta l low or g rease  is 
r eady  for  t i e rc ing .  

The  solid pa r t i c l es  which  se t t le  
to the  bo t tom of  the  rece iv ing  t a n k  
a re  minu te  pieces of  p ro t e in  ma te -  
r ia l  which flow f rom the  me l t e r  
wi th  the  oil or  squeeze t h r o u g h  
the s la t ted  curb  of p ress  or  ex- 
pellers .  

The volume of these  depends  on 
the  fineness of raw m a t e r i a l  g r i nd -  
ing ;  the  speed and cons t ruc t ion  of 
the  mel te r  ag i t a to r ,  the  wid th  of 
opening  be tween the  s la ts  of  p ress  
or expel ler  curb  and the  p rope r  
cooking of the  r aw  ma te r i a l .  

This  s o l i d , m a t t e r  is removed 
f rom the se t t l ing  t anks  a t  in te rva l s ,  
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usua l ly  every  two o r  t h r ee  days,  
and  added  to a p a r t i a l l y  cooked 
cha rge  of  bone or to a charge  of 
f a t  a n d  bone a f t e r  the  f irst  run  of 
oil has  been d r a w n  off. Thus  th i s  
m a t e r i a l  r e a p p e a r s  in the  crack-  
l ings  and  is en t i r e ly  recovered.  

Summary 
In  g e n e r a l - - t h e  d r y - r e n d e r i n g  

process  has  the  fo l lowing m a r k e d  
a d v a n t a g e s  over  the  w e t - r e n d e r i n g  
sys tem,  and for  these  r e a s o n s - - h a s  
come in to  g r e a t  p o p u l a r i t y  in a re-  
m a r k a b l y  shor t  space of t ime.  

1. The d r y  sys t em is f a r  more  
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rap id .  
2. I t s  p roduc ts  a r e  more  valu-  

able. 
3. I t s  p roduc ts  a re  of h i g h e r  

grade .  
4. I t  r equ i res  less labor .  
5. I t  r equ i res  less mach ine ry ,  

power  and s team. 
6. I t  r equ i res  less floor space. 
7. I t  r equ i res  less inves tment .  
8. The  en t i r e  process  is t r e -  

mendous ly  simplified.  
9. I t  is, when p roper ly  ins ta l led  

and o p e r a t e d - - o d o r l e s s .  
10. I t  is clean. 


