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18 Claims. 

My invention relates to the manufacture of 
soap and an object of the invention is to provide 
a process of and apparatus by which soap may 
be produced directly in a continuous process from 
raw material. 
A further object of the invention is to provide 

a process of and apparatus for producing soap 
Continuously in which the soap is produced in 
solid form of any suitable shape. 
A further object of the invention is to pro 

vide an apparatus for and process of producing 
soap in which the moisture content of the soap 
produced can be accurately regulated Within any 
desired limits. 

Further objects and advantages will be made 
evident hereinafter. 

Referring to the drawing, which is purely di 
agrammatic, is a mixing apparatus, 2 is a 
heater, is a separating chamber, 4 is an extru 
sion pump, 5 is a boiler, 6 is a cooler and ex 
truder, is a Water injection pump, 8 is a glycer 
ine condenser, and 9 is a water condenser of the 
jet type. 
The mixing apparatus consists of an alkali 

pump and a fat pump 2, the pump 2 being 
driven by a suitable motor 3 and the pump 
being driven through a speed changing gear 4 
from the pump 2. The fat which it is desired 
to convert into soap is taken from a fat tank f6 
and pumped into a mixer 7 by the pump 2. An 
alkali tank 8 contains an aqueous solution of a 
saponifying alkali such, for example, as caustic 
soda in water, the pump taking the aqueous 
alkali solution or reagent from the tank 8 and 
pumping it into the mixer . The mixed fat 
and reagent pass through a pipe 9 to a coil 2 
of the heater 2. 
The heater 2 consists of an outer shell 23 in 

which a coil 2 is placed, and a burner 24 Sup 
plied with fuel through a fuel valve 25. Gas or 
oil may be used as fuel, this fuel being ignited 
at the burner and the hot products of combus 
tion passing upwardly inside the shell 23 and 
supplying heat to the coil 2. In the coil 2 a. 
reaction takes place between the reagent and the 
fat, soap, glycerine and Water vapors, hereinaf 
ter termed the 'reaction products', being deliv 
ered through a pipe 26, havihg a pressure gauge 
27 and a thermometer 28 therein, to a nozzle 3 
in the separating chamber 3. 
The separating chamber 3 consists of a tight 

shell 32 inside which the nozzle 3 is carried. 
The nozzle consists of a metal Innenber having a 
constricted orifice through which the reaction 
products must pass. The soap pump is prefer 

(C. 8-16) 
ably a gear or screw pump capable of handling 
the hot soap precipitated in the chamber 2. 
This pump is driven by a motor 4 and delivers 
the hot soap to a pipe 2. 
The boiler 5 may be of any convenient type, is 

that shown consisting of a shell 5 in which is 
placed a pipe, coil 52. The water in the pipe 
coll 2 is heated by the products of combustion 
from a burner 53 supplied with gas through a 
fuel Valve 5. Steam is delivered from the boiler 10 
through a pipe 55, having a thermometer 56 

and a pressure gauge 5 therein, to the pipe 42. 
While different forms of cooler s may be en 

ployed, it is desirable that one be used which 
tends to uniformly mix the steam delivered by 5 
the pipe 55 with soap delivered from the pipe 
2 and the form shown is well adapted to ac 

complish this result. It consists of a tight shell 
6 in which is placed a coil 62 into which the 
mixture of soap and steam is delivered by the pipe 90 
2. The cooled soap leaves the coil 62 through a 

pipe 3. Cooling water is supplied to the cooler 
6 through a pipe 6, the flow being controlled by 
a valve 65. Hot Water is delivered from the 
Cooler through a pipe 66 to a tank T. The 25 
cooled soap is delivered through the pipe B3 to 
an extrusion nozzle 68, which may have a single 
or Several orifices of any desired shape, the soap 
being extruded in the form of threads or as a 
continuous bar 69. Devices may be incorporated 30 
in the extrusion nozzle 8 to break up the threads 
Or bar into separate pieces of soap or the threads 
or bar 69 may be broken up after leaving the ex 
trusion nozzle 6. 
The water injection pump may also be a 35 

screw or gear pump, being driven by a motor T, 
the speed of which may be regulated to control 
the amount of water injected through a pipe T2 
into the coil 52 of the boiler 5. 
Any gas or vapor released in the separating O 

chamber 3 is withdrawn through a pipe i? having 
a pressure gauge 5 and a thermometer there 
in. The pipe 34 communicates with the bottom 
of the glycerine condenser 8. The glycerine con 
denser 8 consists of a tight shell 8 having in 
termediate heads 82 between which tubes 8 
extend. The space between the heads 82 inside 
the shell 8 and around the tubes is fled with 
Cooling water delivered through a pipe 4 hav 
ing a valve 85, this cooling Water being removed 
through a pipe 86. 
Any condensate produced in the glycerine con 

denser 8 passes downwardly through a pipe B to 
a glycerine tank 88, the pipe B being about thirty 
feet long so that as long as the lower end of the 55 . 

  



O 

5 

30 

35 

40 

45 

50 

55 

65 

70 

s 

pipe is submerged in the glycerine in the tank 88, 
it is possible to maintain a high degree of vacuum 
in the condenser 8. 
Any gases or vapors which are not condensed 

in the glycerine condenser 8 pass through a pipe 
9, having a thermometer 92 and a pressure gauge 
98 therein, to the jet condenser 9. This jet con 
denser is supplied with cooling water from a pipe 
94 and is provided with an air pump 95. Any 
water condensed in the jet condenser 9 is de 
livered through a pipe 96 to a water tank 97. The 
pipe 96 is about thirty feet long so that as long 
as the lower end is submerged in the Water in the 
tank 97, a vacuum may be maintained in the 
condenser 9 if desired. 
The method of operation is as follows: - 
The tank 6 is filled with the saponifiable fat 

which it is desired to convert into soap, this fat 
being warmed if necessary to a point at which it 
is liquid. The tank 8 is filled with an aqueous 
solution of a saponifying alkali, such, for exam 
ple, as a solution of caustic soda in water. The 
fat is pumped into the mixer 7 by the pump 2 
and the saponifying alkali is pumped into the 
mixer T by the pump . The variable speed 
gear f4 is adjusted so that the proportion of 
saponifying alkali supplied to the mixer is 
only slightly in excess of that theoretically neces 
sary to completely saponify the fat. The pumps 
lf and 2 may be piston pumps but should be of 
such type that they can pump against Several 
hundred pounds per square inch pressure. The 
mixture of saponifiable fat and saponfying alkali 
is delivered through the pipe 9 to the heater 2 
and is heated therein by the products of Combus 
tion from the burner 24. 

It will be understood that the aqueous solu 
tion of a saponifying alkali is dispersed in the 
saponifiable material due to mixing in the mixer 

and is maintained in dispersion during the flow 
of the material through the coll 2 of the heater. 
The reagent or aqueous solution of a saponifying 
alkali is in the form of fine drops, the Surfaces 
of which are in contact with the oil. This method 
of producing a reaction between the reagent and 
the saponifiable material by providing contact 
between the reagent and the oil is for conven 
ience termed "contacting.' 

In the coll 2 a reaction takes place between 
the saponifying alkali and the saponifiable fat, 
and soap and glycerine are formed. Sufficient 
heat is supplied to the mixture in the coil 2 to 
raise the temperature of the reaction products 
passing through the pipe 26, as indicated on the 
thermometer 28. 
The reaction products, that is to say, the soap 

and glycerine, with all of the water content of 
the mixture delivered to the coll 2, are ejected 
through the nozzle 3 into the separating cham 
ber 3. The interior of the separating chamber 3 
is maintained under vacuum and there is, of 
course, a high pressure drop as the reaction prod 
ucts pass through the constricted orifice of the 
nozzle 3. 
These reaction products emerge from this 

constricted orifice in the form of a high velocity 
jet containing steam, glycerine vapor, and par 
ticles of liquid Soap. The Soap is thrown vio 
lently downward to the bottom of the chamber 
due to the velocity of the jet and in its passage 
through the chamber the glycerine vapor and 
steam escape therefrom, passing upwardly and 
being withdrawn through the pipe 34. Sufficient 
heat should be supplied by the burner 24 to en 
able the temperature as indicated by the ther 
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mometer 36 of the vapors passing to the glycerine 
condenser 8 to be maintained above the boiling 
point of glycerine at the absolute pressure indi- . 
cated on the vacuum gauge S. 
The Soap which is delivered to the bottom of 

the separating chamber 8 contains almost no 
water or glycerine. It is, however, at a sufficiently 
high temperature to be liquid and it is continu 
ously withdrawn through the soap pump 4 and 
delivered to the pipe 42. 
Since the soap delivered to the pump 4 is prac 

tically free from water, it is desirable to add water 
thereto to produce a commercial soap, since such 
soaps usually contain from 10% to 20% of 
water. This water content is added in the form 
of steam injected through the pipe 55 into the 
flowing stream of hot soap leaving the pump 4 
through the pipe 42. The pump 4 should be 
capable of exerting considerable pressure since 
it not only takes soap from the chamber, which 
is under a vacuum, and extrudes it dgainst atmos 
pheric pressure, but it must also overcome some 
fluid friction in the cooler 6 and a very consid 
erable friction in the extrusion nozzle 68. By 
regulating the rate of feed of the water pump T 
in proportion to the rate of feed of the fat pump 
2, a soap of absolutely fixed and definite water 
content can be produced. 
The mixture of steam and glycerine vapor 

passing through the pipe 34 into the glycerine 
condenser 8 is cooled in its upward passage 
through the tubes 83 to such a degree that sub 
stantially all of the glycerine content of these 
Vapors is condensed, this glycerine condensate 
running downwardly through the pipe 87 to the 
tank 88. The steam, freed from the glycerine 
vapors, then passes through the pipe 9 to the 
water condenser 9. The supply of cooling water 
delivered to the glycerine condenser through the 
pipe 84 is so regulated that the temperature of 
the steam passing through the pipe 9, as indi 
cated on the thermometer 92, is considerably be 
low the boiling point of glycerine at the pressure 
indicated on the pressure gauge 93 and above the 
boiling point of water at that pressure. 

In the jet condenser 9 the steam is condensed 
due to the introduction of cooling water through 
the pipe 94, the condensed water being delivered 
through the pipe 96 to the tank 97. Any air or 
uncondensed vapor or gas which would tend to 
accumulate in the jet condenser 9 is continuous 
ly withdrawn by the air pump 95. 

In practice the degree of vacuum carried in 
the separating chamber 3 may be regulated by 
suitable manipulation of the condensers 8 and 9 
and the air pump 95. The degree of vacuum 
maintained depends somewhat upon the temp 
perature of the jet leaving the nozzle 3. The 
higher this temperature, the higher the absolute 
pressure can be carried in the separating cham 
her 3. This pressure must be sufficiently low to 
promote a rapid vaporization of the glycerine, 
this vaporization being promoted by the fact that 
the chamber also contains steam, thus reducing 
the partial pressure of the glycerine vapors due 
to the law of partial pressures. 
In practice the apparatus operates continuously, 

the tanks 6 and 8 being replenished from time 
to time and the glycerine and water delivered 
to the tanks 97 and 88 being withdrawn as they 
accumulate. The soap 69 extruded from the pipe 

has a definite and constant water content. 
The glycerine recovered, being a distillate, is in 
very pure form and has a high commercial value. 

If desired, the temperature in the separating 
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chamber 3 can be lowered sufficiently so that all 
or a portion of the glycerine is not vaporized and 
is carried over as a liquid in the soap removed by 
the pump 4. The same effect can, of course, be 
obtained by increasing the absolute pressure in 
the separating chamber. All that is necessary to 
permit the glycerine to be carried over into the 
soap with a substantial dehydration of the soap 
passing to the pump 4, is to hold the temperature 
in the separating chamber 3 above the boiling 
point of water at the pressure maintained there 
in, but below the boiling point of glycerine under 
that pressure. 

I claim as my invention: 
1. A continuous process of producing soap di 

rectly from a saponifiable material by the reac 
tion therewith of an aqueous solution of a sapon 
ifying reagent, and recovering the glycerine pro 
duced by the process, which comprises: contact 
ing the materials to produce soap and glycerine; 
continuously passing the mixture of soap and 
glycerine into an evaporating chamber; contin 
uously removing water and glycerine vapor from 
said chamber at a rate sufficient to maintain a 
sufficient vacuum therein to vaporize substan 
tially all the water and glycerine in said mix 
ture; and continuously withdrawing soap from 
said chamber in such a manner as not to impair 
the vacuum maintained therein. 

2. A continuous process of producing soap di 
rectly from a saponifiable material by the reac 
tion therewith of an aqueous Solution of a sapon 
ifying reagent, and recovering the glycerine pro 
duced by the process, which comprises: contact 
ing the materials to produce soap and glycerine; 
continuously passing the mixture of Soap and 
glycerine into an evaporating chamber; Contin 
uously removing water and glycerine vapor from 
said chamber, at a rate sufficient to maintain a 
sufficient vacuum therein to vaporize substantially 
all the water and glycerine in said mixture; main 
taining the soap at such a temperature after the 
glycerine and water vapor has been withdrawn 
therefrom that it is molten and sufficiently liq 
uld to be pumped; and pumping said soap out 
of said chamber as the soap is formed therein 
without impairing the vacuum maintained in 
said chamber. 

3. A continuous process of producing soap di 
rectly from a saponifiable material by the reac 
tion therewith of an aqueous Solution of a sapon 
ifying reagent, and recovering the glycerine pro 
duced by the process, which comprises: con 
tacting the materials to produce soap and glycer 
ine; continuously passing the mixture of soap 
and glycerine into an evaporating chamber; 
continuously removing water and glycerine vapor 
from said chamber at a rate sufficient to main 
tain a sufficient vacuum therein to vaporize sub 
stantially all the water and glycerine in said mix 
ture; maintaining the soap at such a tempera 
ture after the glycerine and water vapor has 
been withdrawn therefrom that it is molten and 
sufficiently liquid to be pumped; pumping said 
soap out of said chamber as the soap is formed 
therein without impairing the vacuum main 
tained in said chamber; cooling said soap after 
it has been so pumped to a temperature at which 
it is plastic; and utilizing the pressure used for 
pumping the soap from said chamber to extrude 
the soap from a suitable orifice in the form of a 
solid bar. 

4. A continuous process of producing soap di 
rectly from a saponifiable material by the reac 
tion therewith of an aqueous solution of a saponl 

3 
fying reagent, and recovering the glycerine pro 
duced by the process, which comprises: contact 
ing the materials to produce soap and glycerine; 
continuously passing the mixture of soap and 
glycerine into an evaporating chamber; continu 
ously removing water and glycerine vapor. from 
said chamber at a rate sufficient to maintain a 
sufficient vacuum therein to vaporize. substantial 
ly all the water and glycerine in said mixture; 
continuously withdrawing soap from said cham 
ber in such a manner as not to impair the vacuum 
maintained therein; and adding sufficient water 
to said soap after it has been withdrawn from 
said chamber to give it a definite water content. 

5. A continuous process of producing soap di 
rectly from a saponifiable material by the reac 
tion therewith of an aqueous solution of a saponi 
fying reagent, and recovering the glycerine pro 
duced by the process, which comprises: contact 
ing the materials to produce soap and glycerine; 
continuously passing the mixture of soap and 
glycerine into an evaporating chamber; continu 
ously removing water and glycerine vapor from 
said chamber at a rate sufficient to maintain a 
sufficient vacuum therein to vaporize substantial 
ly all the water and glycerine in said mixture; 
maintaining the soap at such a temperature 
after the glycerine and water vapor has been 
withdrawn therefrom that it is molten and suff 
ciently liquid to be pumped; pumping said soap 
out of said chamber as the soap is formed there 
in without impairing the vacuum maintained in 
said chamber; and adding sufficient water to 
said soap after it has been withdrawn from said 
chamber to give it a definite water content. 

6. A continuous process of producing soap di 
rectly from a saponifiable material by the reac 
tion therewith of an aqueous solution of a saponi 
fying reagent, and recovering the glycerine pro 
duced by the process, which comprises: contact 
ing the materials to produce soap and glycerine; 
continuously passing the mixture of soap and 
glycerine into an evaporating chamber; continu 
ously removing water and glycerine vapor from 
said chamber at a rate sufficient to maintain a 
sufficient vacuum therein to vaporize substantial 
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ly all the water and glycerine in said mixture; 
maintaining the soap at such a temperature after 
the glycerine and water vapor has been with 
drawn there from that it is molten and sufi 
ciently liquid to be pumped; pumping said soap 
out of Said chamber as the soap is formed there 
in without impairing the vacuum maintained in 
Said chamber; cooling said soap after it has been 
So pumped to a temperature at which it is plastic; : 
adding sufficient water to said soap after it has 
been withdrawn from said chamber to give it a 
definite water content; and utilizing the pressure 
used for pumping the soap from said chamber to 
extrude the soap from a suitable orifice in the 
form of a solid bar. 

7. A process of producing soap directly from a 
Saponifiable material by the reaction therewith of 
an aqueous solution of a saponifying reagent and 
recovering the glycerine produced by the process, 
which comprises; contacting the materials to pro 
duce soap and glycerine; continuously passing the 
mixture of Soap and glycerine into an evaporat 
ing chamber; continuously removing water and 
glycerine vapor from said chamber at a rate sufi 
cient to maintain a Sufficient vacuum therein to 
vaporize Substantially all the Water and glycerine 
in Said mixture; and continuously withdrawing 
soap from said chamber in such a manner as not 
to impair the vacuum maintained therein. 

50 

(5 

70 

75 

  



O 

5 

40 

45 

50 

55 

60 

65 

70 

75 

4 
8. A process of producing soap directly from a 

saponifable material by the reaction therewith of 
an aqueous solution of a saponifying reagent and 
recovering the glycerine produced by the process, 
which comprises: contacting the materials to 
produce soap and glycerine; continuously passing 
the mixture of soap and glycerine into an evapo 
rating chamber; continuously removing Water 
and glycerine vapor from said chamber at a rate 
sufficient to maintain a sufficient vacuum therein 
to vaporize substantially all the water and glyc 
erine in said mixture; maintaining the soap in 
said chamber at such a temperature after the 
glycerine and water has been withdrawn that it 
is molten; and continuously withdrawing soap 
from said chamber in such a manner as not to 
impair the vacuum maintained therein. 

9. A process of producing soap directly from a 
saponifiable, material by the reaction therewith 
of an aqueous solution of a saponifying reagent, 
and recovering the glycerine produced by the 
process, which comprises: contacting the mate 
rials to produce soap and glycerine; continuously 
passing the mixture of soap and glycerine into an 
evaporating chamber; continuously removing wa 
ter and glycerine vapor from said, chamber at a 
rate sufficient to maintain a sufficient vacuum 
therein to separate as vapor substantially all the 
water and glycerine in said mixture; maintaining 
the soap at such a temperature after the glyc 
erine and water vapor has been withdrawn there 
from that it is molten and sufficiently liquid to 
be pumped; and pumping aid soap Out of Said 
chamber as the soap is formed therein without 
impairing the vacuum maintained in said cham 
ber. 

10. A process of producing soap and recover 
ing glycerine therefrom, which comprises the 
steps of reacting a saponifiable material with a 
saponifying reagent to effect Substantial saponi 
fication, thereafter passing the resultant saponi 
fed mixture, including soap and glycerine, into 
a vapor separating chamber and there promoting 
the separation of glycerine vapors from the soap 
by rmaintaining a temperature sufficiently high 
to cause the separated soap to be in a substan 
tially liquid condition in said chamber, withdraw 
ing the glycerine vapors from Said Vapor sepa 
rating chamber at a rate sufficient to maintain a 
vacuum in said chamber, withdrawing the sub 
stantially liquid Soap from Said vapor Separating 
chamber without substantially impairing the said 
vacuum maintained therein. 

11. The process of producing soap and recover 
ing glycerine which includes the steps of con 
tinuously withdrawing glycerine vapors from an 
evaporating chamber containing a mixture of 
soap and glycerine, at a rate sufficient to cause 
a reduced pressure to be maintained therein, 
promoting the separation of glycerine vapors from 
said soap by maintaining Sufficient temperature 
in said evaporating chamber to cause the soap 
therein to be in a liquid condition when said va 
pors are separated from said Soap, and withdraw 
ing the liquid soap from said chamber without 
substantially impairing the reduced pressure 
maintained therein. . 

12. The process of producing soap and remov 
ing vaporizable impurities therefron which com 
prises the steps of mixing Saponifiable and sapon 
ifying materials, advancing the mixture, under 
pressure, to an evaporating chamber, heating the 
mixture to a temperature sufficient to vaporize 
said impurities when said pressure is reduced, 
discharging the heated mixture into the said 
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evaporating chamber, continuously withdrawing 
vapors from said chamber at a rate sufficient to 
maintain a vacuun therein, maintaining the soap 
in a substantially liquid condition until removed 
from said chamber and removing said soap from 
said chamber substantially as soon as the same 
collects therein without substantially imparing 
the Vacuum maintained in said chamber and dur 
ing the concurrent introduction of the mixture 
to the evaporating chamber. 

13. The process of producing soap and remov 
ing therefrom vaporizable impurities which com 
prises the steps of admixing saponifiable and 
Saponifying materials to effect substantial saponi 
fication, introducing said mixture into an evapo 
rating chamber, maintaining a temperature upon 
said mixture sufficient to vaporize the vaporizable 
constituents thereof and to maintain the soap in 
said chamber in a molten condition until re 
moved, withdrawing the vaporized constituents at 
a rate sufficient to maintain a vacuum in said 
chamber, and withdrawing the molten soap from 
the chamber without breaking the vacuum main 
tained therein. 

14. The process of producing soap and renov 
ing vaporizable impurities which includes the 
steps of continuously withdrawing the vaporiz 
able impurities from an evaporating chamber 
containing a mixture of Soap and vaporizable 
impurities, at a rate sufficient to cause a reduced 
pressure to be maintained therein, and continu 
ously withdrawing the soap from said chamber 
without substantially impairing the reduced pres 
Sure maintained therein. 

15. The process of producing soap and renov 
ing vaporizable impurities therefrom which com 
prises the steps of pumping under pressure a 
stream of previously saponified Soap and said 
impurities to a vapor separating chamber, heat 
ing the stream during its advancement to an ex 
tent sufficiently high to vaporize said impurities 
during the advancement of said stream, intro 
ducing the thus heated stream to an evaporating 
chamber maintained under a vacuum whereby 
said impurities are separated as Vapors from 
said soap, continuously withdrawing the soap 
while the stream is being continuously introduced 
to the vapor separating chamber. 

16. The process as defined in claim 15 in which 
the impurities are separated as vapors with the 
aid of steam functioning to reduce the partial 
pressure of said vapors. 

17. A continuous process for producing soap 
and recovering glycerine which comprises the 
steps of pumping together saponifiable and 
saponifying materials, advancing the resultant 
mixture as a stream through a reaction Zone to 
effect substantial Saponification and the forma 
tion of glycerine, supplying sufficient heat to the 
mixture as it is continuously advanced through 
said reaction zone to vaporize at least a portion of 
said glycerine, continuously introducing the mix 
ture of soap and glycerine thus produced into an 
evaporating chamber, continuously withdrawing 
the glycerine vapor from said chamber at a rate 
sufficient to maintain a partial vacuum therein, 
maintaining the Soap at such a temperature after 
the glycerine has been removed therefrom that 
it is in a substantially molten condition, continu 
ously withdrawing the said molten Soap in its an 
hydrous and substantially glycerine free state 
from the evaporating chamber without substan 
tially impairing the partial vacuum therein main 
tained and continuously subjecting the Soap after 
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withdrawal from the evaporating chamber to a 
cooling step before exposure to the atmosphere. 

18. A process of producing soap and recovering 
Vaporizable materials resulting from the sapon 
fication of saponifable and saponifying materials 
which comprises the steps of reacting a saponi 
flable material with a saponifying reagent to ef 
fect substantial saponification, thereafter passing 
the resultant saponified mixture including soap 
and the said vaporizable materials through a 
heating zone, supplying sufficient heat to said 

materials in said zone to cause substantially con 
plete vaporization of said vaporizable materials 
when said mixture is introduced into a vapor 
separating chamber, introducing the mixture to 
said chamber, continuously withdrawing said 
vapors from said chamber at a rate sufficient to 
maintain a vacuum in said chamber and with 
drawing the soap from the vapor separating 
chamber without substantially impairing the said 
vacuum maintained therein. 
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