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It 1s well known that milk or cream can be kept
for a long time if it is put into alr tight contalners
and treated with oxygen at high pressure at a
temperature below 8° C., and that if milk is heated
to a temperature between 48 and 59° and then
treated with oxygen at a pressure above 8 atmos-
pheres and cooled down to a temperature not
above 24° C. the result 1s a purificatlon from
noxlous germs which 1s 8 great deal more effec-
tlve than that obtained by pasteurisation and
other widely diffused similar methods, (milk
pasteurisation centrals), and the resulting milk
may be preserved for s long time in normal condi-
tions: 1. e. at medium temperatures of from 18 to
28°. Milk treated in this manner retains the
organoleptic propertles and the viteminic tenor
of pure milk and may be transported over great
distances by land or sea with low cost.

However until now hoth the first and the see-
ond treatment could only be safely effected in
small appartl made of inoxydable steel or of
common enamelled steel, and the industrialisation
of such {reatments has not yet been attained:
1. e. the application of apparti having large dimen-
slons (for instance 500 litres) and low cost,
rendering the sald treatments cheap and safe,
has not been made use of.

A treatment on Industrial scale of milk at an
oXygen pressure above 8 atmospheres with the
above mentioned object, requires:

1. Containers having s normal, and not an
excessive cost as 15 the case with inoxydable steel
ones.

2. A perfect penetration of the oxyzen mole-
cules into the milk molecules: 1.e. a perfect emul-
sioning of the milk with the oxygen.

3. A rapid heating of the milk above 48°, with-
out ever rising above 60°, which is the critleal
temperature of milk: 1, e. the temperature at
which ts structure becomes altered.

4. That the temperature be maintained for a
certain lapse of time (from one hour and a half
to flve hours) at above 48°.

5. A rapld cooling of the mass of milk.

6. An easy hottling operation of the emul-
slonated mlilk, the froth being prevented from
getting into the bottles, and an equal distribution
of milk in all the hottles being thus obtained.

I have satisfled all these requirements for a
treatment on an industrial scale, and after long
study and numerous experiments I have resolved
all the problems in question with an apparatus
and & method of treatment for the preservation
of milk, creem and other alimentary lquids,
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forming the object of the present patent applica-
tion.

I have thus created & new type of industrial
apparatus, which forms the frst object of
the present patent application,

Always according to the present invention, I
have found that the partlal or Inciplent homog-
enizatlon which, as aforesaid, is effected by caus-
ing s mass of milk (or other allmentary liquid,
especially a globular lgquid as for instance blood)}
and of gaseous oxygen (or other gas having an
analogous behaviour) at a high absolute pressure
to pass through an apertured dlaphragm, while
maintaining a very moderate pressure differential
between the two diaphragm surfaces, produces an
useful output varying greatly as function of the
dlameter and length of the canals or apertures
crossing sald diaphragm.

Obviously other agents influence the quality of
the treated milk, as the temperature, the absolute
pressure, the differential pressure, the number of
apertures or canals and the number of times
that the milk 1s caused to pass through the latter.
As far as the present Invention 1s concerned, how-
ever, only the first above mentloned agents, 1. e.
the diameter and the length of the canals or
apertures, have essentlal Importance, Accord-
ing to the invention, these values must be placed
in relationship with the medium diameter of the
corpuscles of solld substances constituting the
milk and disgregating themselves up to a certain
measure while passing through sald canals or
apertures.

By systematical experiments I have been able
to discover that there are optimum values for the
diameter and for the length of the canals cross-
ing the dlaphragm. These values could not have
been foreseen, Independently from experiment, on
the sole basls of the preceding technical nottons.
In other words, I have discovered the existence
of a particular fleld of conditions, wlthin which
the treatment forming object of the present in-
vention glves results which are superior to those
obtained with values outslde sald field.

To be more accurate, the optimum values of
the diameter and of the length of the canals or
apertures depend on the pressure differentlal
applied to the flulds In correspondence with the
two surfaces of the diaphragm; for instance, with
a differential pressure of about 40 centimetres of
a column of water, better results have been
obtained by using a diaphragm crossed by aper-
tures having a diameter of 1 millimetre and a
length of 10 millimetres, whilst with a greater
differential pressure, the other conditions remain-
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ing as before, the same effect was obtained by
using apertures which were slghtly wider or
shorter.

The annexed drawings illustrate, by way of an
example, 8 manner of execution of the Invention.

Fig. 1 i1s a diagrammatical illustration of the
apparatus forming an object of the present in-
vention shown iIn front view with parts In sectlon.

Pig. 2 is a view from above of the same,

Fig. 3 shows a diaphragm fixed to the instds
of the apparatus.

Fig. 4 Is a section, in larger scale, of a detail.

Plg. b Is a view from above of the aforesaid
detall.

Fig. 6 1s a sectlon of a detail of the fixture of
the diaphragm of Fig. 3, also shown In a larger
scale,

Fles. 7, 8, 8 are graphlc reproductions of three
microphotographs showing the globules of milk.

Fig. 10 shows a microphotograph at 1200 en-
hirgements of the fat globules contained in nor-
mal pure and raw milk.

¥Fig. 11 shows & micrephotograph at 12040 en-
largements of the fat globules contained i the
2ame milk after a wnorrmal pasteurisstion at

3° C.

Fig. 12 {s a microphotograph similar to the
pracedinig ones, showing the fat globules of the
milk after hesting and oxygen pressure treat-
mienif,

Fig. 13 is a microphotograph similar to the
preceding ones, showing the same milk treated
with hent and under oxygen predsure, but in an
rir tight comiaminer with o dlaphragm having
apertures of 10 milmetres diameter.

Fig. 14 1s » microphotograph similar to the
preceding ones, showing the same milk treated
with heat and under pressure, but in an air
tight container with a diaphragm having aper-
tures of 2 millimetres dlameter.

Fig. 15 is a nicrophotograph similar to the
preceding ories, showing the same milk treated
with hedt and urider oxygen pressure, but in a
closed container with a diaphragm having aper-
tures of 1 millimetres diameter and 2 milli-
metres length,

Fig. 16 is a microphotograph similat to the pre-
ceding ones, shewing the game milk treated with
heat and under oxygen préssure, but in En air

tight container with a diaphragm baving aper- ;

tures of 1 millimetre diameter and 2 milli-
metres length.

The apparat! according to the invention are
enamellefl steel pressure resérvoirs, consisting

of {wb half calottgs | and 2, whode cyitndrical ;

parts vary in length., The dalottes are fianged
by Nunges 3 and 4 and are riveted to each other
in such & way as to enable them to oppose re-
gispance to the internal operating pressure of
10 stmospheres and of 15 stmospheres in hy-
draulic test.

A dise b I8 grasped between the two calottes
and is punctured by apertures § havihg special
disposition and rheasares,

Each calotte forming the pressure reservolr is
cevered by a skirt T of little sheets of steel, and
preferably spiral ribs 3 are soldered between
the outside part of the calotte and the inside part
of the skirt. Openings provided with taps are
furnished both at the top and bottom of eaeh
skirt.

A layer of insulating material 9 is applied to
the outside of the skirt.

A small man hole [0 is provided oh the dome
of each ealotte. On the tover of the top man
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hole a small valve of non-oxldizable steel is ap-
plied for the introduction of oxygen, a manome-
tre and a tube, penetrating into the pressure res-
ervoir as far as the milk level, are also furnished,
the introduction of a thermometre belng thus
rendered possible, Whereas a big outlet valve
also of non-oxidizable material is applied to the
bottom man hole cover.

An iron ring 11, carrying two trunnions 12 is

' disposed round flanges 3 and 4 which join and

secure the two calottes by means of rivets. Ring
11 is riveted to the Aanges. Trunnions (2 are
placed on two bearings carried by a sirong
trestle, not shown in the drawings, which can be
provided with wheels.

All the welght of the pressure reservolr, skirt
and Iinsulating layer included, comes t0 bear on
the trunnions and consequently on the two bear-
ings, hence the whole Dressure reservoir may
oscillate and rotate on the axis of the two trun-
nlons.

In the construction of suech pressure reservoirs,
the following rules must be kept in mind:

1. The inside of the pregsiure reservoir muat be
suitably smoothed 50 as to allow a proper enam-
elling,

2. The enamelling must be exscuted with
enamels having a resilience not lower than that
of steel, and as ordinary enamels are less resil-
ient than steel, it 18 obvious that they would
crack under a pressure of 10 atmospheres and
thus allow the milk to come into contaet with the
steel and consequently to be spoilt,

The enamels must be Impervious to the com-
bined actions of the acids contained in nzlk, of
the heat and of the oxygen under a 10 atmos-
pheres pressure,

Lacquers obtained from synthetic resins and
reduced to enamels are suitable for this scope.
They are very resillent, easily reparable In case
of breakage and their eventual scales are not
noxious to the human organism, as would be the
case with scales of vitreous materials if they
were to be swallowed with milk.

3. In disc B, grasped between flanges 3 and 4.
by apposite packings 13, a certaln number of
small apertures must be punctured in the posi-
tion indicated on the drawings.

When the pressure reservoir is filled with milk
for % and with oxygen for the remaining vs of
its eapacity, if it is in a standing up position, all
the oxygen remalns above the milk level. If it
were turned upside down very rapldly and kept
perfectly vertical, the oxygen would remain un-
der the milk and theoretically it could not filker
through the milk. But if the overturning move-
ment takes place slowly, then the actlon of the
apertured disc is such that inside the pressure
reservolr different hydrostatic pressures are
formed, and the oxygen filters through the aper-
tures of the disc crossing the whole mass of
milk,

Thus energetic fllirations are formed, and the
stnaller apertures 6 are and the bigger the num-
ber of overturning movements is, all the more
energetic and efflclent the filtratlon becomes and
all the more apt it Is to break the larger fat
globules contained in the milk and to reduce them
to globules smaller than usual.

Hence the beginning of a homogenisation proc-
ess rendering the milk better because it becomes
more digestible, In fact we know that & homo-
gentization, 1. e. a disgregation, by means of &
very fine filtering under very high pressures of
the fat globules, renders milk very easily digest-



876,608

ible and therefore more suitable for children and
weak stomaches In general.

This simple and economical treatment of milk
combined with the use of a diaphragm having
small apertures and the consequent reduction of
the fat globules keeping them detached without
having recourse to great presses, which forms
the object of the present invention, is an abso-
lute novelty and a great improvement on the
treatment method in comparison with the pas-
teurizing treatment. In this way an excellent
etmulsion facllitating the preservation of milk
for several days is obtained. This can easily be
seen from the three microphotographs graphil-
cally reproduced on the annexed drawings, In
which: ’

The first (Fg. T) shows the globules of raw
milk, 1. e. as it comes out of the cow sheds.

The second (Fig. 8) shows the mlilk globules
enlarged and brought nearer to each other by
pasteurisation.

The third (Fig. 9) shows the milk globules ren-
dered smaller or anyhow detached from each
other by the milk treatment of my inventlon
(disc with small apertures, slow overturning
movement of the pressure reservoir repeated sev-
eral times).

4. The heating of the milk up to the most sult-
able temperature within the limits between 49°
and 60° will be obtalned elther before the milk
is poured into the reservolr, by making it pass
through colls kept in hot water, or through plates
of an ordinary pasteuriser; or otherwise after
the milk has been poured Into the pressure ser-
ervolr by circulating very hot water in the spirally
ribbed skirt,

The ribs, especlally If they are spirally dis-
posed, increase the heating surface, and a few
overturning movements of the pressure reser-
volr are sufficlent to stir up the fluld mass bring-
ing all the parts into contact with the heated
walls. This second heating system will be very
useful in small centres, where preheating appa-
rati are rarely to be found.

5. The most suitable temperature, between 48°
and 80°, will be easlly preserved by emptylng the
circulation water out of the skirt and closing the
taps. A thick layer of insulating material is ap-
plled on the top of the skirt. Thus the skirt
forms an insulating sir case and the insulating
materigl, together with sald air case, ensures a
perfect preservation of the heat of the milk mass
contalned in the pressure reservoir, said mass
cooling only very slowly indeed.

8. A rapid cooling of the mass of milk will be
obtained by circulating cold drinking water in
the spirally ribbed skirt. As the waste surface
s considerable and as the mass of milk s stirred
by the overturning movement of the pressure res-
ervolr, the subtraction of heat 1s rapid and sure.

7. An easy bottling operation with ellmina-
tion of froth will be obtained by placing the
pressure reservolr or reservoirs on a plane higher
(for Instance about 3 or 4 metres) than that on
which the bottling macshines are mounted. The
outlet valve of the pressure reservolr will be con-
nected by tubes to the bottling machine. When
the cutlet valve is opened, the pressure reservoir
being kept vertical, the froth will remain at the
top. The pressure, which will have to have been
reduced, pushes the frothless liquid downwards
along a descent corresponding to several metres,
bearing in mind the residue pressure, and so the
milk reaches the bottllng machines free from
froth, while during the operation said froth con-
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tinually diminishes in volume, melting into lq-
uid milk. R

With the above descrlbed pressure reservolirs
the operation is the following:

After having been filtered, the milk is intro-
duced unto the pressure reservolr, at the bottom
through valve 10’ if it has been preheated by
means of colls or plates. Whereas if it 1s to be
heated in the contalner itself by means of hot
water circulating In skirt 7, the milk is iIntroduced
through the top opening.

When the pressure reservolr is 1% full of milk,
top man hole cover [0 13 applied, and through
valve 14 oxygen is Introduced from an ordinary
gas bottle, and the pressure is controlled by ma-
nometre 15 until it reaches approximately 15
atmospheres. Then Inlet valve 14 is closed.

Then the pressure reservolr is slowly overturned
elther by hand or by mechanical means, causing
it to accomplish severa] revolutions, rotating on
the axlg of trunnions 12 and thus causing all the
milk to pass through the small apertures of the
diaphragm, The number of revolutions will be
as function of the homogenelsation, but must not
be such as to cause formation of butter.

The pressure reservolr will then be placed and
secured in a vertical position. Valve 14 is opened
and the oxygen allowed to escape, thus all the
alr and all the mephitical gasses from the cow
shed, which any milk contains in a varying quan-
tity, 15 got rid of. :

Then the pressure reservoir 1s again filled with
oxygen to obtain a pressure of approximatively
10 atmospheres, or anyhow a pressure above 8
atmospheres. The pressure reservoir Is again
caused to rotate and a certaln amount of time
1s allowed to lapse to enable the oxygen to accom-
plish its task and destroy the germs noxlous to
the milk, while the milk still retalns certain
acidifying elements.

As T have sald, an hour and a half 1s sufficient
to destroy the pathogenic elements, three hours
are sufficlent to preserve milk for a week, in five
hours the best treatment 1s ohbtained, because
then the milk lasts several weeks.

Lastly, the milk is cooled either bringing it to
the bottllng machines through a refrigerating
apparatus provided with colls or plates, or by
cireulating cold water in the spirally ribbed skirt.

It i3 advlsable to maintain the mitk in an emul-
slon condition causing the contalner to accom-
plish one or severa] rotations every twentyfour
hours.

The milk can be transported over great dis-
tances either by land or ses in the pressure reser-
voir contalners described above, and they will
benefit particularly in transport if they are con-
structed as movable rallway cases,

Once bottled the milk will keep abeut 72 hours
at temperatures of from 20 to 22° C. and up to
ten days in cells maintaining thelr temperature
below 410° and at limits very little below.

With the contelner or pressure reservoir above
described, the modern milk collecting system can
be radically renewed.

Actually in the countries best organised for the
production and collection of milk, the cow sheds
of a restricted circundary send the fresh milk to
a nearby collection centre, where the milk is
emptied from the cans into a capaclous allu-
minium container, filtered and highly cooled
(+4°) with refrigerating machines which are
costly both as far as Installation and upkeep are
concerned. Then the milk is put Into cans again
and sent to the pasteurising centre in lorries,
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Supposing the milk to arrive at 30° at the col-
lection centre, 25 frigorles will be hecessary to
cool 1it, these frigories require from 25 to 75 calo-
ries for their production.

With my new apparati the collecting centre
will no longer need the blg alluminium contalner
and one will only have to fill the pressure reser-
voir after having filtered the milk, In the pres-
sure reservolr itself, or before it is introduced
into the same, the temperature of the milk will
be ralsed from 35° to 55° employing 25 calories
which will always cost less than the aforesaid
25 frigories. 'The milk heated to 55° will be treat-
ed with the double Injection of oXygen and emul-
sionated in the manner above described.

The pressure reservolr mounted on wheels will
be brought to the central and during the journey
anhd the eventual stops it will condition itself per-
fectly as meanwhile the hours necessary for the
distruction of the noxlous germs will pass by.
When the pressure reservoir arrlves at the cen-
tral the cooling and bottling operations take
place.

Obviously this new method will be more eco-
nomical and hygenically safer than the actual
method. The milk will be knocked about less and
better able to preserve all the good qualities it
possesses at the moment of its belng drawn from
the cow. However small, 1t is known that any
cooling operation is noxious to these good quali-
ties.

The experiments shown in the microphoto-
graphs of Figs. 12, 13, 14, 15 and 16 have been
made In containers having identical dimensions.

The enormous difference between the fat glob-
ules visible in the microphotograph of Fig. 11
(plain pasteurised milk) and the fat globules
shown in Fig. 16 (milk treated with a diaphragm
having apertures of 1 milllmetre of diameter and
10 millilmetres of length) is evident; the pasteur-
1sed milk (Fig. 11) shows a conspicuous condensa-
tion of globules having a large dlameter, whereas
the milk treated according to the present inven-
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tion presents few globules of normal diameter
and a very great quantity of globules having an
exceedingly redueed diameter, thus rendering the
milk fllustrated in Fig. 16 more ressemblant to
homogeneised milk proper than to raw milk (Fig,
15).

As for bacteric contents, I have ascertained
that in my invention it 1s much lower than In
ordinarily pateurised milk, and especially after
24, .48, 712 hours in open receptacles placed in
rooms having a medium temperature of 24°,

As regards preservation, it has been ascer-
tained that with my invention it is superior both
at normal and cold temperatures. Milk treated
with my system and brought up to optlmum
reached til now, 1. e. in conditions similar to those
ustrated in the microphotograph of Fig. 16,
has lasted In perfect conditions for seventy days
in the contalner under pressure and then been
bottled and kept In a cellar at 4-7° C and has
been preserved for three more weeks.

Thus I have prooved, with the realisation of
my Invention, that milk may be preserved In hot-
tles and ordinary containers much longer than
it was heretofore possible with other methods.

Qenerally speaking, I can ssy that the best
field for the realisation of my invention is that
comprehending canals having a diameter smaller
than 3 millimetres and a length not greater than
of 2 milllmetres, although I do not exlude that
one can attain quite good results with superior
diameters and shorter lengths.

The present invention has been illustrated and
described In a preferred embodiment with refer-
ence to the treatment of milk, but it is understood
that it may be analogously applied to other ali-
mentary liquids, especially globular or coagu-
latable liquids, as for Instance blood, and that
constructive changes may be introduced therein

_without departing from the scope of the said

invention.
SILVIO BENIGNO CRESPI.



