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To~all whom it mary concern: -
Be 1t known that I, TaroDORE E. SMITH, 8
citizen of the United States, residing at Wee-

‘hawken, in the county of Hudson and State

of New Jersey, have invented certain new

a,nd qst}fdi Impfbfr‘e’m’enté' in Processes of
Combining - Oils ‘and Fats with Heavier

__F:hddé, of which the folldwing 1s & specifica-
tiom. I -

My 1mvention relates to improvements in
the process of combining oils, fats and like

fluids of a relatively light specific gravity

- with heavier fluids, such as water, by me-
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chanically producing a minute division and

intermingling thereof,” whereby a mechan-
ical combination of such elements of different

specific gravities will be prodiiced which shall

be substantially permanent, and to, provide a

method for producing this result which may
be practiced commercially in the production

- of large quantities of such: compounds. |

- While my present invention is adaptable

~for use in producing substantially permanent

emulsions between elements of diverse specific

gravities, which are normally fiuid at ordi-

nary temperatures, 1t is particularly useful
1n producing such mechanical combinations

~ between elements, one of which is solid or

30 susceptil
- semi-fluid condition at workable temper-

atures.

se'mi-_-s'.blid at ordinary temperatures, while
susceptible of being brought to a fluid or

_ Thus, for example, in the manu-
facture of butter substitutes, such as oleo-

-margarin, butterin and the like, 1t is de-
'35 sirable that the fats and oils used shall-be-

“combined with milk which, being composed
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mostly of water, 1s of a much greater specific
- gravity than the oleln, margarin and other |
Tats and oils used in the manufacture of such
compounds, and which, therefore, tends to
‘separate therefrgm and to reluctantly mix

therewith. Furthermore, in the prodhction
of such butter substitutes, which shall be of
attractive appearance and of palatable flavor

‘and also of good keeping quality, it is abso-
lutely essential that the watery elements

shall be combined with the fats and oils in
such minute particles as to be ordinarily 1n-
distinguishable, such minute division and

intermingling of the elements having differ-.
ent specific gravities being essential to the

production of a homogeneous compound,
while with present processes there 1s a tend-
ency for the watery elements to collect 1n

!

detected 1n_examining the interior of a mass
of such compound. | |

My process consists in inclosing the va-
rious elements of the desired combination in

‘a suitable receptacle, and in a fluid or semi-

fluid condition. and in then mechanically
creating a rising current, whereby the heavier
elements are carried upward and through

| the lighter elements, while at the same time

“the masges of the different ingredients are

are thus so ._
intermingled that they are reluctant to sepa-

finely divided and intermingled until there
is quickly produeed an intimate molecular
intermingling of the divers elements, which
nely divided and so intimately

rate in spite of their diverse specific gravities.
When the fats and oils are of such character
as to become solid or semi-solid at ordinary

temperatures, this combination becomes per- .
1 manent for all practical purposes as soon as

relatively large particles, so as to be readily <
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the fats cool to such normal condition, but
even where there is no such tendency of the -

elements, or of any of them, to solidify at
ordinary temperatures, my process produces

. such a close mechanical combination between

the molecules of the various ingredients that
such combination will remain substantially
permanent for a long time. So, also, my
process is useful in the proper salting of but-
ter substitutes, which can be most effectively

.done by. the use of brine, which, however,

being of much heavier specific gravity than
unsalted water, is much more difficult to
combine with the fatty elements, either uni-

| formly or permanently, but, with my process,
any desired proportion of brine may be used,

with the assurance that there will be an abso-
lutely uniform distribution thereof through
the entire mass of the compound. |

- At present butter substitutes are salted by

kneading in salt after the compound has been

cooled and solidified. This 1s done 1n large,
slowly-revolving, kneading machines, involv-
ing much time and labor. Then the product
must be packed by hand. With my process

| the fats and salt water, when thoroughly

emulsified and homogeneously combined,
may be pumped through some cooling device,
by which it will be partially solidified, and
thence pumped into the package in which it
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is to be sold, where it ‘‘sets” or solidifies

completely in a homogeneous mass.
In practicing my improved process, I con-
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111}[)&1*@1:11 5, that shown in the sceom: ATIRIRY
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Flﬂur{} 11s a verticsl @f*tum.:ﬂ wiew: and
E*lﬂ 2is aview on the Hne 2 2 of Fig. 1, lm;sk-'
1ng in the direction indiea ted 1 by the arcows.

A 18 the :tau}tﬂ having n ounted m*ﬂ em 2
shaft B cm*rmnfr a pmpetlu . The shatt B
extends thmuw h 2} ho iow shaft 12, which car-
ries a p'mpe]lw Ioat 1ts lower end and 18 nro-
vided at its upper end with a ge ar-wheel ¥,
wiile the shati B is pI‘GVldP(] “with a gear-
wheel G. These ﬂ'(dl‘-—WhEel% aire rotated in
opposite directions by a gear-wheel H which
meshes with the gear Whee s I' and G,
cear-wheel H bemﬂ' secured. o the qnsxif T,
W] iuch 1s driven in any sultable manner.
- propellers ¢ and E are arranged so that their

blades are oppositely pnchl{} and are ar-
amred m relation to each other i 111 t} e Man-
ner which I shall hereinafter deseri

The action of a propeller Fots ;:d at the

bottom of & tank and in a fluid body and in .

cirection to cause an upward civculation of
the fluid is such, as I have demﬁﬂsﬂ ated by
experiments, a
wardly and outwardly, the Lm;er"m How 1-&
pending upon the pitch of the propetler-hlades,
but Wlmtﬂver the pitch may be, so long as
there is any pitch to cause an upw T ﬂm&r of
the fluid, such piteh will cause a lateral flow,
with the result that there is always o very
Iimited upward circulation of the fluid.  Con-
sequentiy, unless the tank is veryshallow, the
operation of the propeller will be me mhr 511

as to cause the fluid to rise shighily ana Lh@n .

to flow In a curve toward the side of che tank

and then downwar dlv Conseq uemw A iarge
propeller may be rapidly IOUELLed in a tank
1"{1{**11 Cli-

without causing any aﬂpn e(mb]
culation or intermingling of the divers ele-
ments constliuung the contents of vhe tani.
While the miuial rocation of a single
i a tank oi fluid may result m
vertical agitation, the laveral

501N ‘31“’-’]1(-
movement

catised bv the rotation of the propeller will

shortly so dominate the fertw I movement
that the entire conients of me tani will take

on a rotary movertent with no appreciable

or usetul vertical circulstion. [f however,
a second T)roprﬂﬂer be arranged above the firsi

propeller with its blades 11 AVING an opposite
pitch, the two propellers being rotared in oD
posite directions so as to catse an W ard

movement of the contents of the tank, L.-}?z.e
second propeller will caich the current - Tis-
ing from the first propelier as it begins Lo
d;_werﬂ"e toward the side of the tank and will
tend to cause such JN"{}W}‘E ir Lftil.iﬂllbﬁ iy
diverge 1 the {}‘ppomw direction. When ad-
Van‘taﬂ'e is taken of this fact, the resuitant of
the opposing action of theqe two propellers

“will be a Substammilv vertical current 05".-
sufficient force to carry the fluid from i he
along which ,.ht Wil

g}m'p@llem to the su {‘f&&ﬂ

M of

bh@-

as Lo cause the flud to flow un-

 propetler

{

j;_ J_H—,‘ ]

f nropellers

- tace,.1t di*f*-ﬂi ges to the side of the

'i(ilh"f {lii-u} rlf"

Jluad upward t

v
L ) L

) ‘Lix._ ihe
ii*?

¥ 1;1

flow to side of the tank and thence
du WILWAT e pmr}”li 5. Consequentiy,
the heavy contents of the ])Wf’i‘; part of the
tank will be rapidly forced to-the surface

‘L...
vt

through the over h"mw tiehter elerpr&ntcinere-

by ﬁ}}.f‘]”*,ja,zld imm dividing and com-

'uunim‘aw the Batnlﬂl’li&s of different Umwtlea

into a hoinogerecus and permanent mixture.
The Ielatmns of the propeilérs to each other
will vary according-to the digmeter of the
ompelle wheel and according to the pitch
ot the propeller-blades.
pellers, used in a tank 12 feet in diameter and

somewhat over 10 feet deep, I find that valu-

able results can be obtained by locating the
so that t
opy about 1 L-inches.
Where, for example salted water or milk
and the oils and fats used in butter substi-
tutes are placed in the same tank, the brine
and the milk will settle to the bottom of the
tank. As soon as | start the apparatus in
operation, the lower propeller will start an
imitial current of the brine and milk, at the

‘bottom of the tank, to rise upwar dlw;' and

outwardly but as the current of brine and
milk begins to diverge, it will be diverted by
the upper propeller rot%‘(mﬂ* in a direction
opposite to the lower propeller, whereby &

resultant current is created which rises %ub—-
stantialiv as indicated bv the I'l::mg BTTOWS

in Fig. 1. The propulsive force of this cur-

rent 13 such that the relatively heavy brine

and milk wiil be (h‘wen ﬂpwaldl}r through
the o1is and fats, actual service a pah
of propeilers 14 inches Lhame’re will create

aTsaa 11

u_mh a strong rising current in a tank over 10

feet deep {,hf t there will be a violent ebulli-
tion of the “f*w ng current at the surfa,ce of the
tank, the:rising current actually rising sev-
eral mcheq a,b(w@ the normal level ()f the

fuid contents of the tank when the tank is

tull.  As the rising current reaches the sur-
tank and

mduced return current 18 created,

an as
shown. At the same time these 101'011)1\7
ariven currents of heavier {luids, rising
tarough the lhighter fluids, dwertrmﬂ and

then {IPbLCﬂdillﬁj serve to thmouwlﬂv breqk

up and intermingle the heawer and the

he blades clear each ()111(”1‘ -
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75

With 18 inch pro-
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hwnam fiuids, w llarebv an intimate, molecu-

lar inte *r*muwhtw of the various fuids is rap-
\s Hlustrating the certainty
and ra }mhh’“ of Uh{l action of this appar atus,
i note that two pounds of fluid coloring mat-
ter may }ﬁ{‘ HICOT PO ated
DO L«-, of fiuid in less than five minutes so

efficient] vy as to produce a uniform color

Ehroughout the entire sixty thousand pounds
contained in the tank. o in a relatively
short time my process of intermingling 0ils

and fats with neavier fluids by projecting a

meeh&mc@lw created current of the heavier
through the overlying lighter
ﬂmdf‘* arnd pemm%] ng an mduced l'eturn cur-

n sixty thou&md_'
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rent will so effectively and minutely combine

these various fluids as to produce an emul-

sion of great §tability, even where all the ele-
ments remain fluid, Whlle when the princi-
pal elements are such as to be fluid only un-
der heat and to be solid or semi-solid at ordi-

nary temperatures, the emulsion will remain

permanent until the compound shall be
cooled and set, whereupon the combination
will be permanent tor all purposes, and in
this manner I can combine, for exemple as
much as 259, of milk with the fatty elements
used in a butter compound and in such a
manner that there WIIF be no-visible watery
spots or particles in the butter compound,
and I can also project any desired quantity
of brine throug]]; butter compound or butter
substitutes so as to produce an absolute uni-
formity of seasoning throughout the entire
mass.

While I have, for purposes of concrete

illustration, shown the use of my process in
the manufacture of butter compounds and

butter substitutes and in the seasoning.
- thereof, the process is not limited to such

use, but i 1s adaptable for use in various arts
where it is niecessary or desirable to produce

a like-intimate mechanical combination be-

tween oils and fats and fluids of a heavier

30.

4.0

45

50

55

60

specific gravity, and my process is. of high

commercial value in the manufacture of the.

uniform

because o
heavier
oorpore,ted in the compound, because of the

Froduot which results therefrom,
the much larger proportion of the

rapidity with which the compound may be.

produced, and because of the inexpensive

cost of installation and the oheepness of op- |

eration.

I claim:

1. The process of mecnanically combin-
ing fluids of different specific gre,wtles which
comprises mechanically projecting a- cur-
rent of heavier fluid upwardly through and
in continuous contact with an overlying body
of lighterfluid.

2.”The process of mechanically combin-
ing fluids of different. densities which com-

prises projecting an unconfined and undi-

vided current of.a heavier fluid upwardly

through an overlying body of a lighter fluid.

3. The . process of mechanically combin-
ing fluids of different densities which com-
prises projecting an unconfined and undi-

vided current of & heavier fluid upwardly
through and in continuous contact with an

overlying fluid body of less density.

4. The process of ‘mechanically combin-
ing fluids of different densities which com-
prises projecting a curxgnt of the denser

fluid vertically through and in free and con-

tintous contact with a body of lighter fluid

and also causing mduced descending return
currents until the fluids of different

ﬁensmes

luid which can be successfully in-.

ruil

3

-are brought into hemogeneous intimate mo-
leoular combination with each other.

5. The process of mechanically combin-
ing water with fats and oils which comprises
prOJeotmcr a mechanically ore&ted current

of water vertically through and in free: and

continuous contact with e, body of fats and
oils.

6. The process of combining water with
fats and oils which (‘OI'DPI‘ISG":} sufficiently

heating the fats and oils to hold the same in

a sufficiently fluid condition and then pro-
]eotmg a 1'11eohamoa,llv created current of

‘water throuch and in continuous contact
| with the body of fats and oils until said ele-
“ments are brought into sueh intimate malec-
t ular contact with each other as to form a

homogeneous Inass.

. The process of producing a homoge-
neouq compound containing water and fats or
oils, -‘which are solid or semi-solid at ordi-
narv a,tmospherlo temperatures, which com-
prises bringing the fats or oils to & suffi-
ciently fluid condition, projecting a mechan-
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mally created current of water thr~ugh and

‘1n continuous contact with an overlvma'

body containing the fats or oils .ad produc—
mg ‘induced return currents, while the fats
or olls are maintained 1n & sufﬁolentlv fluad

| condition, until said elements are brought

into thoro: agh intimate molecular combina-

.90
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tion with each other, and then cooling the -

homogeneous mass to solid or semi-solid

condltlon

8. The process of combmmg fluids relue-
tant to mix which comprises projecting an
unconfined and undivided current of one
fluid, having a substantially umform diam-
eter, through and in continuous contact
with-a body of the other fluid until a me-
chanical oombmatlon of sald fluids 1s pro-
duced..
9. The process of combining fluids reluc-
tant to mix which comprises bringing the

fluids together in a vessel and mechanically
| 'ﬂ'enemtma' through the fluid body in the

vessel an “undivided and unconfined rising
carrent having a substantially straight path,
said current bemcr in continuous contact
with the surroundin body of fluid.

10. The process og combmmg fluids reluc-
tant to mix which comprises blmgmﬂ' the

fluids together in a vessel and creating op-
posing currents near the bottom of the ves-
sel whereby a resulting single vertical cur-

rent is produced which is projected verti-

1O
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cally through the entire fluid body and n

continuous contact therewith.

11. The process of combining fluids reluc-
tant to mix which comprises bringing the
fluids together in avessel, creating an- tnitial
rising and diverging current near the bottom

of the vessel and elmul‘raneouslv creetmﬂ' Q
| second rising and dwerﬂmﬂ current n euoh

12



T
L

TP
L -n...fa"m

@ mapner that a single, vertical current is
created as the resultant of said two initial
vrrents and is projected vertically through
aond m continuous contact with the hody of

- finids in said vessel,

12, The process of combining materials |

wineh are reluctant to mix, at least one of
which is solid or semi-solid at ordinary at-
mospheric temperatures which comprises
assoclating said materials together in a

fluid condition, projecting through the body

of sexd fluids from a point near the bottom
thereof a vertical current in.free and con-
timuous centact with said fluid body and so
as. to produce return descending currents
until an intimate mechanical combination
of said fluids is obtained, bringing said. fluids
‘when so combined within the influence of a

cocling medium whereby they are suffi-.

ciently cooled to make the combination
thereof .permanent, the primary hody of

as -above set forth, while ‘such combined

fluids are being conveyed to such cooling |

T
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saad fluids being continuously intermingled |

855,071

mfluence, whereby the mechanical combina-
tion of said elements. is continuously main-

tamed until said elements are cooled into a

soltd or semi-solid mass. -
13. The process of combining fluids re-

luctant to mix, which comprises projecting
through and in eontinuous contact with a

body of said nuids a vertical current having
a supstantially uniform diameter which is
relatively small ‘in comparison .with the
diameter of the entire fluid body through

which it 1s projected. o
14. The process of combining fluids relue-
tant to mix which comprises projecting a

fluid current through and in continuous con-
tact with the body of said fluids and main-
taining said fluid body inert and without
agitation except for said projected current

and the return and entrained currents re-

sulting therefrom.

| THEODORE E. SMITH.
Witnesses: ' |

J. F. DovLe,
JOSEPH A. KREUZER.
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