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consists of a Number  1 operator,  a Number  2 oper- 
ator, and a pump  man. The Number  1 operator  is 
in charge of all p lant  operations and is assisted by  
the Number  2 operator,  whose major  funct ion is to 
keep a str ict  watch over the ins t rument  control oper- 
ation and to keep the operat ing records.  The pump-  
e r ' s  responsibil i ty is to see that  the feed tanks are 
filled with crude stock and to make stock t ransfers  
as required. He is also responsible for  the hour ly  
weight checks which are used to estimate operat ing 

efficiency. In  addition to these men, there are one 
p lant  supervisor and one man assigned to general 
housekeeping and ut i l i ty work. 

Conc lus ion  
The decolorization of tallow by  liquid-liquid ex- 

t ract ion in propane is a significant advance in the 
t rea tment  of tallows. I t  great ly  surpasses the effec- 
tiveness of bleaching earths and chemical bleaches 
such as have been in use for  many  years. 

Comparative Determination of the Consistency of Fats 
ERNEST SCHLENKER and MARYSE FIDALEO, Research Laboratory, Fournier-Ferrier, Marseilles 

I F one has to compare the consistency of a s tandard  
fa t  with the consistency of fa t  mixtures  p repared  
in the laboratory,  a penetrometer  of the type de- 

scribed by  F reye r  (2) and by  Feuge and Bailey (1) 
is of great  help. The depth of penetra t ion of a nee- 
dle entering with a known force into the fa t  is a 
measure of the consistency, and identi ty of consist- 
ency may  be assumed if the penetrat ion has the same 
value for  the s tandard  and for the examined sample. 
Natural ly,  where the goal is to meet the consistency 
of a given standard,  a certain (and sometimes a very  
great)  number  of mixtures  has to be p repared  be- 
fore the desired ident i ty  will be reached. In  each 
mixture  it is necessary to know how much the ex- 
per imental  p repara t ion  differs f rom the s tandard  if 
one is to give proper  direction to the fu r the r  investi- 
gation. The answer given by  the penetrometer  is, in 
this special case, unsat isfactory for penetrat ion meas- 
urements  determine only how much two samples are 
different at a given temperature .  As a mat te r  of 
fact, it is not certain that  the same difference will 
be observed or mainta ined at another  t empera ture  as 
penetrat ion is by  no means a l inear  funct ion of tem- 
perature.  To make sure of an increasing resemblance 
of sample to standard,  it would be more advantage-  
ous to know for a given sample how many  degrees 
above or beneath a given tempera ture  it  assumes the 
consistency of the s tandard.  This knowledge requires 
at least three determinations with the penetrometer  
at different tempera tures  and the construction of a 
curve, which is too long a procedure for  a routine 
test. 

Gradual  approach to the s tandard  is more easily 
observed with the appara tus  described here, in which 
a metallic weight fails through a sample of the fa t  
at the moment  when its consistency, under  the influ- 
ence of heating, has at tained a definite value. The 
observed consistency is defined by  the range of tem- 
pera ture  in which the fall ing weight covers a prede- 
termined distance. Thus one is informed at which 
tempera ture  a given sample has the same consistency 
as the s tandard.  The difference between the new 
appara tus  and the penetrometer  is that  the pene- 
t rometer  gives the consistency at a well-defined tem- 
pera ture  whereas the new appara tus  indicates the 
t empera ture  at which a sample has a well-defined 
consistency. One consistency only, that  which corre- 
sponds to the weight of the metallic cylinder, serves 
to establish the degree of resemblance between sam- 
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ple and standard.  Theoretically, any  consistency of 
an infinite number  may  be chosen; it is necessary 
only to increase or to diminish the weight of the 
metallic cylinder. Practically,  the choice is made in 
such a manner  tha t  the cylinder begins its course 
at a t empera ture  easy to observe. I t  has to be suffi- 
ciently light that  it cannot  fal l  unti l  the tempera ture  
is about  30~ and it should be sufficiently heavy 
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that  it will have finished its course before complete 
l iquefaction of the fat.  Hence the harder  the fa t  at  
ordinary  temperature ,  the heavier must  be the weight. 
When a series of samples is p repared  in such a man- 
ner as increasingly to resemble a s tandard,  it may  
b e  concluded that  there is equality between the rate  
at which resemblance increases and the rate at  which 
the cylinder-fall ing tempera ture  of the samples ap- 
proaches that  of the s tandard.  

Description of the Apparatus 
The assembled par t s  of the appara tus  are a modi- 

fication of an appara tus  for  the determination Of the 
melt ing point. Certain essential details are given in 
F igure  1. A thermometer  with 0.1~ divisions bears 
a small glass tube containing the fa t  and is immersed 
in a glycerine bath.  St i r r ing of the la t ter  is executed 

b y  hand by  means of a glass circle raised and lowered 
al ternately with an at tached string. The glass tube, 
which is 60 ram. long and 3.5 ram. in inside diame- 
ter, is open at both ends and provided with a series 
of t ransverse marks,  as indicated in the figure. I t  is 
filled to the upper  mark,  which is 10 mm. f rom the 
uppe r  end, by  immersing it  in the fa t  (not fused 
previously) ,  and then the lower end is sealed by  a 
mastic p repared  with calcium carbonate and linseed 
oil. Two lower marks  engraved on the tube at dis- 
tances of 15 and 20 mm. f rom the upper  end serve, 
as described above, as reference marks  for  observa- 
tion of the fall  of the cylinder. The cylinder has a 
diameter  slightly infer ior  to that  of the tube ;  its 
length and accordingly its weight are chosen accord- 
ing to the type of the fa t  examined. In  working with 
bu t te r  and  bu t t e r  substi tutes lead cylinders of 2.5 
ram. diameter  and 10 mm. length were adopted. 

Use of Apparatus 
After  the tube is filled to the uppe r  mark  and 

sealed f rom beneath as described above, the metallic 
cylinder is placed on the surface of the fat,  and the 
tube is at tached to the thermometer  with a rubbe r  
band. Then the glycerine ba th  is heated gently with 
continuous stirring, and the tempera tures  are noted 
at which the cylinder a) leaves the uppe r  mark,  b)  
and c) passes by  the following marks  engraved on 
the glass tube, and d) touches the bot tom formed by  
the seal. 

Raising of the t empera ture  is carried out always 
in the same manner  at the rate  of 1~ per  minute.  
Under  these conditions the difference between dupli- 
cate determinations does not exceed 1 ~ . Greater  de- 
viations, especially in the first reading, are caused by  
a too rapid  approach to the s tar t ing temperature .  The 
heating rate  of 1 ~ per  minute  should therefore be 
mainta ined 8 to 10 degrees under  the presumed start-  

ing point. Some results obtained with bu t te r  and 
butter-l ike materials  are shown in Table I. 

A significant characteristic of a f a t  is the differ- 
ence between the first and the second of the observed 
temperatures.  Cacao bu t t e r  has been included in the 
table to show tha t  this difference is much reduced in 

T A B L E  I 

Consis tencies  of B u t t e r - L i k e  F a t s  

T e m p e r a t u r e s  ( ~  obse rved  at the  I 
p a s s a g e  of d i f fe ren t  m a r k s  . r  . �9 

on the cy l inder  ir 
Sample  _ _  _ _  poin t  

B e g i n  ~ ~ capi l la ry  
n i n g  of F i r s t  Second E n d  tube)  

fal l  I ma~'k I m~rk I I 

Cow's  bu t t e r  ................. .] 29.5 31 31.3 31.5 37 
M a r g a r i n e ,  As t r a  .......... 1 26 I 28.9 I 29.3 I 31 ] 3 5 . 7  
Cacao  bu t t e r  .................. ~ 31.4 ~ 32 I 32.1 ] 32.3 1 34 
Sample  186-4 a ............... / 32.6 [ 35.4 I 35.8 [ 36.5 [ 39.1 
Sample  186-1a a ............. | 31 t 36 37.2 37.7 .... 

a " T a i : o r  m a d e "  f a t s  p r e p a r e d  by solvent  f r a c t i o n a t i e n  of pa lm oil. 

fats  having no plastic range;  the difference is equally 
small or even smaller with palmkernel  oil, coconut 
oil, etc. 

As smooth raising of the t empera ture  is of great  
importance,  it is recommended tha t  this be controlled 
by  plott ing a curve of t ime vs. temperature ,  as rep- 
resented in F igure  2, where the four  tempera tures  
mentioned above are designated by  the letters A, B, 
C, and D. 
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