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1
This' invention relates to a homogenizer for
hemogenizing liquids having fatty substances
such as milk or the like. More specifically, the
invention relates to a plunger or piston type of

homiogenizer. having & novel construction for

facilitating the supply of liquid to & homogeniz-
ing c¢harmber.

Various processes of homogenizing liguids con-
~taining fatty substances have been in use for
some time.
liquid is discharged under high pressure through
& Homiogenizing valve having a relatively small
opening. ‘Since the "lguid is discharged under
high pressure the process results in breaking down
. the globules ¢f fat and thereby produces an im-
proved  preduct in which the non-fatty con-
stituents -are held together with the fatty sub-
stances-and the tendency for the particles to sep-
arate is greatly diminished.

Applicant has provided an improved homogen-
izing structure of ‘the- plunger or piston. type.
It applicant’s constrt_zctzon the supply can is se-
curely supported on a housing structure contain-
itig the power unit for the homogenizer. - A piston
guide is positioned beneath the supply can and
the -guide ‘contains a chamber’ which may be
placéd into: communication with the Supply can.
A piston reciprocates within the piston guide, the
piston-being. drranged to force lighid under pres-

stire through an improved homogenizing valve 3

structure.- The piston is provided with an elon-
gated recess-at its lower.end. As-the piston-is
moving' in- ohe- direction liguid contained within
‘the  ehamber is - forced.  under high - pressure
through a homogenizing valve.
moves - i a-'second direction. within- the- piston

guide; thus causing a vacuum depression within

‘the “hHomegenizing chamber.  The piston con-
tinues the-movement in .this last mentioned di~
rection until-the elongated. recess ig. in cori-
munication with the supply can, whersupon. the
vaciun. depression: within  the chamber causes
the -suceeeding ‘quantity of liquid to: rapidly be
sucked: irito the chamber just prior to the move-
ment of the piston in its first direction, whereby
the lguid within the chamber is homogenized.
It is'the prime:cbject, therefore, of applicant’s
invention-to previde an impreved homegenizing
valve structure wherein a piston or: plunger is

itilized for forcing the liguid through the ho-

mogemzmg valve.

. A-still further object is to providé an improved
plunger type of homogenizer wheresin the plunger
includes-a lengitudinally extending recess formed

at its lower. end, the recess prov1d1ng ‘an- inlet -5

In o homogenizing operation the

The piston then :
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conduit for the entrance of hqulds into the
homogenizing- chamber.

These and other objects will become more read-
ily apparent upon examination: of the drawing
when examined in connection with the specifica-

“tion.

In the drawing:

Fig. 1 is a cross~-sectionai view through the im-~
proved homogenizer structure.

Fig. 2 is an enlarged cross-sectional view of
a - homogenizer valve showing the improved
plunger construction. B

Fig. 3 is a detail view in elevation of a recessed
end portion of a homogenizing piston.

Fig. 4 is a detail sectionsl view taken substan<
tially on the line §-—4 of Fig, 2.

Fig. b is a sectional view through a homogeniz-
ing Vvalve taken substantially along the line 5——5
of Fig. 2.

A homogenizer stiructure:is generally de51g~
nated by the reference charscter (8. 'The ho-
mogenizer {6 includes a supporting housing (1
which has a boss ¢ supporting member 2 pro-
jecting outwardly of the housing ‘It. The ‘boss
12 is adapted to support s fluid supply member
{8 by means-of a bolt and nut connection 4. The
fluid supply member {3 in turn supports a fuid
supply ean {3. The supply can ¢5 is open at its
top and includes a fluid discharge opening 16.

"The fluid supply member {3 includes s piston
guide {7 which is defined by a vertically extend-
ing bore {8. The bore t8 is in ecommunication
with the opening 16 in the supply can {5. The
lower end of the bore 18 is provided with g ho-
mogenizing chamber which is generally desig-
nated at 19 .

A valve retainer 20 is threaded onto a projec-
tion 2{ formed integrally with the fluid supply
member (3. The valve retainer 20 is provided

u at its lower end-with a fluid discharge outlet 23

which is adapted to direet fluid from the ho-.
mogenizing chamber {9 to. a suitable container
(not shown) which may be provided for the pur-
nose of receiving the liquid.

-The homogenizing structure within the valve
retainer 20 includes a breaker ring 23. The
breaker. ring 2§ is rigidly secured between an
undercut shoulder 24 of the valve retainer 29
and the projection 2{ of the fluid supply mem-
ber 13.. The breaker ring 28 includes s hore 25
which is positioned in axial alinement with the
chamber 18 and is in communication therewith.
The breaker-23 also includes a conical 01 anaular
homogenizing surface 26. -

A ‘homogenizing ‘valve 27 is provided wzth a
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valve stem 28, the valve stem 28 being arranged
to reciprocate within the bore 25 of the breaker
ring 23. The valve stem 28 also includes a plu-
rality of longitudinally extending recesses 28.as
best shown in Fig. 4 The recesses 29 provide
means whereby liquid under pressure may be
forced down against the homogenizing valve 27.
The valve 21 is also provided with a conical or
arnular surface providing a valve seat 30. The
valve seat 30 is adapted to engage the conical
homogenizing surface 26 of the breaker ring 23
in complementary relation.

A valve support 31 is adapted to support the
valve 21. “The valve support 3¢ includes an an-
nular pocket 32 which is arranged to receive and
securely support the valve 21. An annular
homogenizing wall &1’ is provided at the upber
end of the valve support 31 and is perpendicular
to the homogenizing surface 26. The valve sup-
port 8t includes a plurality of peripherally ex-
tending projections 33 as best shown in Fig. 5
which provide a plurality of vertical passages 34.
The valve support 31 is resiliently mounted on a
spring 36 which is biased to.move the valve 2T and
its conical surface 38 into-complementary rela-
tion with respect to the homogenizing surface 2§.

A piston or plunger 36 is adapted to reciprqcaté
within and with respect to the supply can I5.. The
piston 36 is provided at its Iower end with & longi-
‘tudinally extending recess which in effect forms 2
conduit 87 which is open at its ends. The piston
or plunger 38 is arranged to reciprocate and is
pivotally connected to o shaft 38. The shaft 38
is rotated in an eccentric manner by means of
an eccentric drive shaft 38. The drive shaft 39
is journaled in bearings 48 supported on the
housing ii. The drive shaft 28 is rotated by
means of a pulley #4 which is rotated by means of
a V-belt 42 from a drive pulley 43. The drive
pulley £3 is driven by an electric power unit &&,

In operation, the supply can {8 is filled with
liguid to be homogenized. The power unit 44 is
placed into operation and the piston 36 is ar-
ranged te reciprocate by means of the eccentric
drive shaft 39. As the spring 3% is adapted to se-
curely position the conical valve seat 30 against
the homogenizing surface 28 of the breaker ring
23 the chamber 18 is resiliently cealed. As the
piston 36 is driven in a first or upper direction, a

vacuum depression is formed in the chamber 9. 3

The piston: continues its upward travel until
the recess 37 is in communication both with the
chamber {8 -and the interior of the supply can §5.
Tn view of the vacuum depression within the
chamber 19, a sufficient quantity of Hquid is
immedgiately sucked into the chamber §9. Thus,
the chamber is completely and immediately filled.
The piston thereupon nxoves 'in a downward ov
ceecnd direction, whersupon the recess 37 is no
longer in communication with the supriy can 5.
The chambsr- §8 is thus again closed and con-
tinued downward movemesnt of the piston forces
the liquid out-of the chamber and down through
the undercut recesses 2§ of the valve siem 5.
The fluid is then forced under: pressure between
the conical surfaces 26 and 3% since the pressure
built up within the chamber 8 is sufficient to
move the valve 27 and the valve support &i

against the spring 35, thercby compressing the -

spring.  As the liquid is moved between the coni-
eal surfacss 28 and 3§ thercupon striking the
homogenizing wall 31’, the homogenizing action
takes place. The liquid thereupon passes out-
wardly through the vertical passages 34 and cut-
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wardly of the structure as it merges through the
opsning 22.

Applicant has provided g novel and practical
homcgenizing structure which is readily adapted
for use in the home or on the farm. By virtue
of the recessed piston construction a sufficient
quantity of liquid to fill up the chamber 18 is at
all times assured since the vacuum depression
ereated in the chamber {9 immediately sucks in
the necessary quantity to fill the chamber. This
is especially important since the reciprocation of
the piston is extremely fast by virtue of the elec-
trical power drive connection.

A simple and inexpensive homogenizing strue-
ture hag been. disclosed. - It is believed that the
advantages and improvements have been con-
ciszly and clearly described in the spzcification
and have been properly claimed. It must be
understood, of course, that various changes and
modifications may he made which do not depart
from: the spirit of the invention as discloced nor
the -scope thereof as defined in the appended
claims,

What is claimed is:

1.-In a homogenizer, a supply can having a
fluid discharge opening, a piston guide connected
to the can, said guide having a bore defining a
chamber in communication with the fluid dis-
chargé opening, a homogenizing structure includ-
ing a valve retainer connected to the piston guide,
said retainer including an opening adapted to
discharge fluid from the chamber, a breaker ring
connected to the retainer, said ring having a
bore adapted to communicate with the bore in
said guide, a conical surface on said breaker ring,
a valve having a stem longitudinally slidable in
the tore of said ring, said valve including a coni-
cal valve seat adapted to engage the conical sur-
face of said ring in complementary relation, a
valve support for said valve, resilient means en-
gaging the support for urging said valve seat into
engagement with the breaker ring, a piston ar-
ranged to reciprocate within the bore of the pis-
ton guide, a longitudinally extending recess
formed in one end of said piston, said recess. be-
ing arranged to provide for communication be-
tween the supply can and the chambper during
one position of said piston, and means for mov-
ing said piston to a second position whereby the
chamber is closed with respect to said supply can.

2. In a homogenizer, a supply can having a
fluid discharge opening, a piston guide having a
bore defining a chamber in communication with
the fluid discharge opening, a homogenizing
structure including a valve retainer connected
to the piston guide, said retainer including an
opening adapted to discharge fluid from the
chamber, a breaker ring supported by the re-
tainer, said ring having a bore adapted to com-
municate with the bore in said guide, an annuiar
surface on said breaker ring, a valve slidable in
the bore of said ring, said valve including a valve
seat adapted to engage the annular surface of
said ring in complementary relation, a valve sup-
port for said valve, resilient means engaging the
support for urging said valve secat info engage-
ment with the breaker ring, a piston arranged to
reciprocate within the bore of the piston guide, a
conduit formeéd in one end of said piston, said
conduit being arranged to provide for communi-
cation between the supply can and the chamber
during one position of said piston, and means for
moving said piston to a second position whereby
the chamber is closed with respect o said sup-
ply can.
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3.-In a homogenizer, a fluid supply can, a sup-
ply member having a bore defining a chamber,
said member being in communication with the
‘fluid supply can, a homogenizing structure asso-
ciated with said supply member, said structure
,including a valve retainer having an opening
adapted to discharge fluid from the chamber, a
breaker ring-connected to the retainer, said ring
. having a bore adapted to communicate with said
chamber, a homogenizer valve slidable with re-
spect to said ring, a valve support for said valve,
resilient means engaging the support for urging
said valve into engagement with the breaker ring,
- a piston arranged to reciprocate within the bore
of the supply member, a longitudinally extending
conduit formed in one end of said ‘piston, said
conduit- being arranged to provide for communi-
- cation between the supply can and the chamber
during one position of said piston, and means for
moving said piston to a second position whereby
the chamber is closed with respect to said supply
can, ‘

4. In a homogenizer, a supply can having a
fluid discharge opening, a piston guide connected
to the can, said guide having an elongated bore
defining a chamber in communication with the
fluid discharge opening, a homogenizing struc-
ture including a valve retainer connected to the
piston guide, said retainer including an opening
adapted to discharge fluid from the chamber, a
breaker ring connected to said retainer, said ring
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"having a bore in communication with the cham-

ber, a homogenizer valve slidable with respect to
said ring, means resiliently urging said valve into
engagement with said breaker ring, a piston ar-
ranged to reciprocate within said chamber, a lon-
gitudinally extending recess in said piston, said
recess having an opening opening outwardly of
the lower extremity of said piston, said recess
being arranged to communicate with the supply
can during one position of $aid piston wherein a
portion of said recess is disposed outwardly of
the chamber, and means for moving said piston
to a second position ‘whereby said recess is dis-
posed ‘entirely within said chamber and the
chamber is closed with respect to said supply can.
) HAROLD W. HEIN.
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