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My invention relates to a method of and
means for reducing or eliminating the vis-
cosity of certain liquids.
 In the manufacture of ice cream it is com-

mon practice to subject the mix to homogeniz-

ing effects preparatory to cooling, ageing
and freezing in order that the product will
be smooth and free from lumps, and this part

of the process is carried out by use of-

homogenizing apparatus including a pressure
pump and one or more homogenizing valves.
In passing the mix through the valve or
valves of ‘a homogenizing machine the con-
strictions provided by the valves, in conjunc-
tion with the friction and very high pressure
under which the mix is forced through said
constrictions, operate to break up all of the
solids such as butter fat, albumin, ash and
the like, with the result that upon leaving
the homogenizing machine or apparatus the
“mix is a thoroughly homogenized emulsion,
but it is also objectionably thick and viscous.
From the homogenizing machine the mix has
heretofore ordinarily been conducted through
“a conduit or pipe directly to the cooler, and
owing to the viscous condition of the mix as
it. leaves the homogenizing apparatus and
reaches the cooler, together with the further
stiffening or thickening effects produced by
the cooler itself, it has resulted in so increas-
ing the degree of viscosity of the mix as to
often prevent, and always interfere more or
less, with the flow thereof over and from the
cooler and also often clogged the cooling
apparatus and stopped its operation. By the
use of my invention the viscosity of the mix
as it is transferred from the homogenizer to
the cooler is reduced to a predetermined de-
‘gree such that free flow of the same over
and from the cooler is obtained. Further-
more, owing to the degree of fluidity estab-
lished by use of this invention the mix flows
over the cooler properly and freely so that
it does not freeze thereon and is more
thoroughly and properly aerated and cooled
than has heretofore been possible. In using

homogenizing apparatus alone to prepare the -

mix for the cooling operation it has hereto-
fore been possible to control or regulate the

viscosity of the homogenized mix only in

the sense-that the homogenizing action of the
machine changes the condition of the mix
from that of a freely flowing liquid to a com-
paratively stiff thick viscous emulsion vary--
ing in degree of viscosity with the degree of
homogenizing action effected by the machine.

-after pointed out.
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Therefore, when the mix was very thoroughly
homogenized it was necessarily rendered ob-:
jectionably thick and viscous.

My invention contemplates providing the
o_fftake cconduit into which the mix is de-
livered from a homogenizing apparatus, with
a constriction so proportioned as to capacity
that the back pressure produced by the same
is less than an effective homogenizing pres--
sure. That 1s to say, this constriction 1is so
regulated as to capacity that while the initial
or homogenizing pressure may be, and herein
1s, utilized to propel the homogenized mix
through this new constriction yet the back
pressure created by this constriction is less
than the pressure required to produce
homogenizing effects at this constriction:
For example, homogenizing pressures are in
the neighborhood of two or three thousand
pounds per square inch, at least, whereas this
constriction that I provide in the offtake pipe
conduit is proportioned or regulated so that
only about one hundred pounds back pres-
sure is created thereby. I find that by pass-
ing a viscous liquid throungh a constriction.
of this sort under a pressure less than that
required to produce homogenizing or disin-
tegrating effects, the viscosity of said liquid
is reduced and that the degree of reduction
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can be varied by varying the capacity of .

this constriction.  In other words, the dis-

tinguishing feature of my invention resides -

in the employment of a constriction through

which a viscous liquid is forced under a pres-
sure that is less than that necessary to pro-
duce homogenizing effects so that said lignid
is “de-viscidified” so to speak. I have also’
found that while the homogenizing process
is best carried out under temperatures rang-
ing from 110 Fah., to 150 Fah., best results
are secured in connection with the employ-
ment of this feature of my invention by sub-
jecting the liquid to this viscosity reducing
treatment at a temperature of 110 degrees
Fah., approximately or thereabouts, or the
same as that of the mix as it leaves the homog-
enizing machine.

ther features of my invention are herein-

In the accompanying drawings: :
Figure 1 is a diagrammatic view of a
homogenizing apparatus or machine having

‘associated therewith an apparatus contain-

ing the present invention.

Figure 2 is a detail hereinafter described.
Having reference to the drawings 1 repre--
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_strap 3 with a

2

sents a shaft provided with one or more, usu-
ally three, eccentrics 2, each connected by a

der 5. This, or these, cylinders 5 communi-
cate with a chamber 6 having an inlet 7 , con-
trolled by a check valve 8, and connecting with
a conduit 9 through which the untreated ice

- cream mix or the like is supplied to the ma-
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- 'duit 18 with the inlet

chine. The chamber 6 is also provided with
an outlet 10 controlled by a check valve 11,

-said outlet delivering to'a chamber 12 con.

taining & homogenizing valve 13 which con-
trols the delivery end of the outlet 10. The
chamber 12 is connected by a port 14 with a
second chamber 15 containing a homogeniz-
ing valve 16 which controls the delivery end
of the port 14. The chamber 15 is provided
with an outlet 17 which heretofore has been
directly connected with the cooler. In ac-
cordance with the present invention, however,
the outlet 17 is connected by an offtake con.
port of an ordinary

- globe valve fitting 19 whose outlet port is con-
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‘contact with its

nected by a conduit 20 with the cooler, or
other destination of the mix or liquid. The
fitting 19 includes an interior partition 21
formed with a port 22 and a seat 23 for a flat
valve 24 by means of which the capacity of
the port 22 is determined and regulated. The
valve 24 is rotatably connected with the inner

.end of a stem 25 having thréaded engage-

ment with the valve casing of fitting 19 so
that by rotation thereof the valve 24 may be
adjusted toward and from its seat 23 to regu-
late the capacity of the port 22 whereby the
proper operating conditions may be estab-
lished. At its outer end the stem 25 may be
provided with a handle 26 through which the
valve 24 is manually adjusted or set. The
conduit 18 communicates with a branch nipple
27 connected at its outer end with a T 28 whose
opposite port is connected by a nipple 29, el-
ggw 30 and stop cock 31 with'a pressure gauge
The valve 24 is ordinarily set just out of
7 seat 23 and the homogenized
liquid, impelled by the homogenizing pres-
sure, is forced through the constricted pas-
sage thus provided between the valve and its
seat and the effect of the combined velocity
and attenuation of the liquid established and
effected by this constriction is to thin out the

‘mix, that is; the liquid is de-viscosed or, in’

other words, its viscosity is reduced to the de-
sired degree of fluidity. o
‘The valve 24 is properly positioned by mak-

ing use of the gauge 32 and is gradually closed
while the homogenizing machine is.in opera-

tion until the back pressure created by the

valve builds up in the conduit 18 to one hun-

ctihrfd pounds asindicated by the gauge 32, and
s
said valve at which it is left set.” As a safe-
guard against subjecting the gauge 32 to in-
Jurtous pressures from the conduit 18 a safety

piston 4 operating in a cylin-

will be the usual operative position for-
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valve 83 is provided that is connected with the
T 28. This safety valve 33 may be of stand-
ard construction provided with'a nipple 34 to
be screwed into the T 28 and with an outlet
85, the inlet 34 and outlet 35 being normally
cut off one from the other by a valve 36 held
normally closed on its seat by a spring 37.
The abutment for. the upper end of this
spring 37 is a screw 38 by means of which the
effective pressure of the spring 387 may be
established as desired. . In practice the abut-
ment 38 is adjusted so that the valve 36 opens
under a pressure of say three hundred pounds.

The stop cock 81 is provided as, means

‘whereby communication between the gaunge 32

and the conduit 18 may be so adjusted or
regulated that the pulsating pressure within
the conduit 18 due-to the reciprocatory move-
ments of the piston 4 will not vibrate the hand
39 of the gauge 82. That is, by partially clos-
Ing’ the stop cock 31 the movements of the
piston 4 are prevented from vibrating the
hand 89 and af the same time the latter is free

to be adjusted by the pressure within the con--

duit 18.

The ends of the conduit
which ma{7 be sanitary piping, are provided
with couplings 40 and 41, respectively, to en-
gage with nipples 42 and 43 screwed into the
inlet and outlet ports of the valve fitting 19.

The valve 18, for best results, should be
placed about 12 inches away from the last
homogenizing valve 16.

at I claim is: . .

1. The method of reducing the viscosi% of

ing

sections 18 and 20,

coagulated liquids which consists in impe

~the coagulated liquid through a conduit con-

taining a liquid accelerating constriction, by
a pressure insufficient to
ing effects..

2. The method of preparing ice cream mix
which consists in forcing the same through a
homogenizing valve by a pressure sufficient
to secure homogenizing effects and thereafter
reducing the viscosity of the homogenizing
mix by passing the same through a constric-
tion under a pressure less than the homogeniz-
ing pressure. . . o

3. The combination of a valve fitting whose
inlet is adapted to be connected with a supply
of coagulated liquid under pressure and
having a normally unyielding valve adapted

-to be adjusted and set'so as to maintain a

relatively low pressure upon the inlet side
thereof that is less than a pressure sufficient
to effect homogenizing action, and a pressure

Eauge connected -with the inlet of said valve
tting. . ) L
4, %‘he combination of a valve ﬁttmﬁ

having an inlet adapted to be connected wit
& supply of coagulated liquid under pressure
and including a normally unyielding valve

constriction that creates a back pressuré less

than that sufficient to effect homogenizqti_‘pn';'
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_adapted to be adjusted and set to provide a -
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a pressure gauge connected with the inlet of
sald valve fitting, and a safety valve con-
nected with the inlet of said fitting and oper-
ating automatically to open under a relatively
low pressure less than that sufficient to effect
homogenization.

5. The combination with a pressure pump;

- a homogenizing valve whose inlet is connect-
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ed with the outlet of said pump; a conduit
connected with the outlet of said homogeniz-
ing valve and a liquid viscosity reducing con-
striction in said conduit which creates a non-
homogenizing back pressure less' than the
homogenizing pressure of said pump.

6. An apparatus constructed in accordance
with claim 5 and including a pressure gauge
connected with said conduit between the
bo'rznoienizing valve and said constriction.

n apparatus of the character described

constructed in accordance with claim 5 and

including a safety valve connected with said

conduit between said homogenizing valve and

3

said constriction operating automatically to
open under a back pressure greater than is
sufficient to reduce the viscosity of the liquid
discharged into said conduit from said ho-
mogenizing valve. _ o

8. An apparatus of the character described

- constructed in accordance with claim 5 where-

in said constriction is adjustable and includ-
ing a pressure operated indicator connected
with said conduit between the homogenizing
valve and said constriction for use in adjust-
ing the latter. ) ’

9. An apparatus of the character described
constructed in accordance with claim 5 and

30

including an automatically operated relief

valve connected with said conduit between

said homogenizing valve and said constric- -

tion.
and State of Massachusetts, this 9th day of
March, 1927, -

EDWARD A. SNOW.

Signed by.n'l'e at Boston, county of Suffolk :
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