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Description

The Danish patent specification No. 143 584
deals with a process for recovering protein from
bones, in which the collagen of the bones is
rendered soluble by treatment with steam at
pressure above atmospheric and the process is
characterized by the fact that the steam treatment
takes place, possibly with the addition of water,
while the moist crushed bones are in a centrifuge
bowl rotating in a pressure vessel, where they are
subjected to a centrifugal acceleration of at least 5
g, the treatment being adjusted so as to obtain a
protein solution of a concentration of more than
10% by weight, whereafter the protein solution is,
if desired, dried in a manner known per se.

This process has hitherto been carried out using
a centrifuge having a housing designed as a
pressure vessel with a centrifuge bowl having a
perforated peripheral wall and secured to a vertical
hollow shaft. When the apparatus is operated,
steam is led to the centrifuge housing and a liquid,
which at the beginning of the process consists of
water, is pumped through the vertical hoilow
shaft, into the interior of the centrifuge bowl. The
centrifuge bowl is in this known construction
provided with a tight-fitting cover, so that by
pumping liquid through the hollow shaft it was
possible to establish in the interior of the cen-
trifuge bowl a pressure higher than the pressure in
the centrifuge housing outside the centrifuge
bowl. In other words, the pressure gradient over
the layer of crushed bones during the operation is
higher on the internal side of the peripheral wall of
the centrifuge bowl. This pressure gradient is
regarded as necessary in order to obtain a suffi-
cient flushing of the bone layer and the resulting
washing out of the protein solubilized by the
process.

The same idea regarding the necessity of being
able, by pumping liquid into the centrifuge bowl,
to establish a higher pressure in the interior of the
centrifuge bowl than in the part of the centrifuge
housing outside the centrifuge bowl appears also
in the U.S. patent specification No. 728 205. Said
patent specification discloses a centrifuge for use
in the washing out of gelatin from animal pelts or
skins with hot water. This hot water is introduced
into the centrifuge bowl not through a hollow
shaft, as it is the case in the centrifuge described in
the Danish patent specification No. 143 584, but
through an inlet led centrally through the cover of
the centrifuge bowl, provision being made of
tightening members between inlet and cover, so
that the pressure at which the water is pumped in
can contribute to forcing the water through the
layer of pelts or skins from which gelatin is to be
extracted.

The said hitherto used system for introducing
liquid under pressure into the centrifuge bowl, use
being made of a hollow shaft or of a top-positioned
inlet with appurtenant tightening members, is,
however, a complicated and expensive construc-
tion which affects the overall cost of manufacture
of a centrifuge of the type in question.
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It has, however, surprisingly been found that the
above-described process, known from Danish
Patent specification No. 143 584, can be carried out
using a centrifuge having a bowl! which, through
an aperture in the cover, is in connection with the
rest of the interior of the centrifuge housing,
although it is thus impossible to establish a higher
pressure in the bowl than in the rest of the housing.
Consequently, the liquid to be introduced into the
centrifuge bowi need not be pumped through a
hollow shaft but can be supplied more simply,
without tightening members, through the said
aperture in the cover of the centrifuge bowl.

The reason why it was surprising for a skilled
person that satisfactory results could be achieved
using exclusively the forces produced by rotation
of the centrifuge bowl to provide a sufficient flow
of liquid through the layers of crushed bones
which, due to the centrifugation, cover the inner
side of the centrifuge wall, is that this layer of
crushed bones has such a character that it up till
now was not believed possible to provide a
sufficient liquid flush at the rotation speeds to be
considered for the large centrifuges used in pro-
cesses of the type in question; also with regard to
centrifuges for extracting fat from bones by means
of organic solvents, it has hitherto been regarded
as necessary to pump these solvents through a
hollow shaft into a centrifuge bowl provided with a
tight-fitting cover.

The recognition of the fact that an introduction
of liquid need not take place through a hollow shaft
to the interior of a closed centrifuge bowl and,
moreover, that it is not necessary to provide a tight
barrier between the centrifuge bowl and the
housing makes possible a substantiaily simplified
construction, and in accordance therewith, the
invention relates to a centrifuge for recovering
proteins from bones and having a centrifuge
housing designed as a pressure vessel, which is
provided with a removal cover and connected with
a source of steam at pressure above atmospheric
and which comprises a perforated centrifuge bowl
also provided with a removable cover, said bowl
being secured to a vertical, rotatable shaft passing
through the bottom of the centrifuge housing,
provision being made in the bottom of the cen-
trifuge housing for a liquid outlet, which centrifuge
according to the invention is characterized in that a
pipe led through the centrifuge housing or its
cover for feeding liquid to the interior of the
centrifuge bowl opens above or extends without
tightening members through a central aperture in
the cover of the centrifuge bowl.

It is most convenient for the liquid-supplying
pipe to be led through the cover of the centrifuge
housing and to open above the central aperture of
the centrifuge bowl. When the pipe is fastened in
the cover, it will be removed together with this and
consequently wiil not complicate the introduction
and removal of the centrifuge bowi when it is
emptied of washed-outbone mass andfilled with a
new portion of crushed bones.

The centrifuge according to the invention will in
the following be explained in more detail with
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reference to the drawing, in which

Fig. 1 is a schematic view of a plant for protein
recovery, which plant comprises a centrifuge
according to the invention,

Fig. 2 shows in cross section a detail of an
amended embodiment of the centrifuge accord-
ing to the invention, and

Fig. 3 shows a section along line ll—lil in Fig. 2.

The plant shown in Fig. 1 comprises a cen-
trifuge 1 having a centrifuge housing 2 provided
with a removable cover 3.

The centrifuge housing and the cover are given
such dimensions and provided with such closing
members (not shown) that the centrifuge can
withstand an inner pressure of at least 6 bar
gauge, and the same applies to the pipe and hose
couplings shown in Fig. 1 and described in the
following.

The centrifuge housing is provided with a feed
pipe 4 connected with a steam source (not shiown)
which is in a position to maintain a pressure of,
for instance, 5 bar gauge in the interior of the
centrifuge housing.

In the centrifuge housing, provision is made of
a centrifuge bowl 5, the peripheral walls of which
are provided with perforations (not shown).
These perforations may, in typical cases, be dril-
led holes having a diameter of 2—4 mm and
placed at a mutual interval of about 15 mm.

in the embodiment shown, the centrifuge bowl
is provided with a flat bottom 6 releasably
secured to a support 7 disposed on a rotatable
shaft 8 connected with a suitabie driving member,
preferably a hydraulic motor 9.

Where the shaft 8 passes through the bottom of
the centrifuge housing, provision is made of a
liquid and pressure proof bearing 10. This bearing
together with the appurtenant shaft 8 and the
support 7 constitute a substantially simpler and
cheaper construction then the one required when
the introduction of liquid must take place under
pressure through a hollow shaft as described in
the above mentioned patent specification.

The centrifuge bowl 5 is provided with a remov-
able cover 11 which is annular so that provision is
made of an aperture in the central part.

Above this aperture opens a pipe 12 secured to
the cover 3 of the centrifuge housing and led
through said cover.

The pipe 12 is, outside the centrifuge, con-
nected with a hose 13 which via a pipe coupling
14, a pump 15 and a further pipe 16 is in
connection with a pressure tank 17.

Via a pipe 18, provided with a shut-off valve, the
tank 17 is connected with the lower part of the
centrifuge housing 2.

In order to neutralize pressure differences be-
tween the interior of the centrifuge and the
pressure tank 17, provision is further made of a
thin pipe 19 connecting the upper parts of the tank
and the centrifuge, respectively.

When the plant is operated, the following
measures are taken:

The cover of the centrifuge house is opened
and the centrifuge bowl 5 is released from the
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support 7 and lifted off the centrifuge housing 2.

The cover 11 of the centrifuge bowl is removed
and a suitable quantity of crushed bones is
inserted in the centrifuge, the cover 11 is replaced
and the centrifuge bowl is lowered back in the
centrifuge housing, where it is secured to the
support so as to follow its rotation.

After the cover 3 of the centrifuge housing has
been fastened, steam is supplied through 4 so as
to obtain in the centrifuge a pressure of about 5
bar gauge, and the centrifuge is made to rotate,
for instance at a rate of about 150 r.p.m. This
results in the crushed bones being spread in a
layer 20 on the inner side of the perforated walls
of the centrifuge bowl.

Although a certain amount of protein solution
can, under these circumstances, be released from
the bones without supplying water, it is preferred
to initiate the treatment by introducing via a valve
21 some water which via the pipe coupling 14, the
hose 13 and the pipe 12 reaches the interior of the
centrifuge bowl 5. The water is there spread over
the layer 20, without having to take special steps
to that effect and so achieving a satisfactory
washing out of protein from the bones, although
no pressure increase in the centrifuge bowl is
achieved by pumping in relation to the pressure
outside the bowl in the centrifuge housing, as it is
the case in known centrifuges intended for this
purpose. When the desired quantity of water has
been introduced, the vaive 21 is closed and from
the bottom of the centrifuge housing the protein
solution is led to the tank 17 from which it is
recycled via the pipe 16, the pump 15, the pipe
coupling 14, the hose 13 and the pipe 12 to the
interior of the centrifuge bowl, where it passes
again through the bone jayer and is thereby
further enriched with protein and is again re-
cycled back to the tank.

This process is continued until the liquid has
reached the optimum protein concentration,
which can, for instance, be found refracto-
metrically. At that moment, a valve 22, through
which the protein solution is discharged is
opened, the pressure in the centrifuge is released
and the centrifuge is opened and emptied.

Optionally, after removal of a first portion of
protein solution through 22, fresh water may
again be introduced through 21 and the process is
repeated with the same charge of bones.

In the embodiment of the centrifuge according
to the invention, of which a detail is shown in
Figs. 2 and 3, the pipe 12 and the hose 13 shown
in Fig. 1 are replaced by other structural parts.

In said embodiment, the centrifuge cover 3 is
provided with a lifter 23 comprising two cheeks
24, only one of them being shown in Fig. 2.

The lifter 23 is secured to the cover 3 and is
actuated pneumaticaily or hydraulically, as it
appears from Fig. 2.

The lifter is pivotally supported in a bearing 25
designed as it appears from the section shown in
Fig. 3.

s'Jl'he bearing 25 is carried by a bracket 26
secured to the centrifuge housing 2 and compris-
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ing two cheeks 27, both shown in Fig. 3.

When the lifter is raised, the cheeks 24 pivot at
the sleeves 28 of Fig. 3.

Between the cheeks 24, provision is made of a
pipe 29 having one end opening centrally on to
the centrifuge housing, i.e. above the aperture
provided in the cover of the centrifuge bowi. The
other end of the pipe is connected with a central
passage in the bearing 25, which passage 30 is
also in connection with a pipe coupling 31. When
the lifter is actuated to raise the cover, the pipe 29
follows the movements of the cover. This is made
possible by using mobile liquid-tight joint 32.

When use is made of the centrifuge according
to this embodiment, the pipe coupling 14 is
connected with the pipe coupling 31.

This construction represents a somewhat more
robust embodiment of the invention than the
hose connection shown in Fig. 1.

Claims

1. A centrifuge for recovering proteins from
bones and having a centrifuge housing (2) de-
signed as a pressure vessel, which is provided
with a removable cover (3) and connected with a
source of steam at pressure above atmospheric
and which comprises a perforated centrifuge
bowl (5) also provided with a removable cover
(11}, said bowl being secured to a vertical, rotat-
able shaft (8) passing through the bottom of the
centrifuge housing, provision being made in the
bottom of the centrifuge housing for a liquid
outlet, characterized in that a pipe (12, 29) led
through the centrifuge housing (2) or its cover (3)
for feeding liquid to the interior of the centrifuge
bow! opens above or extends without tightening
members through a central aperture in the cover
{11) of the centrifuge bowl.

2. A centrifuge as claimed in claim 1, charac-
terized in that the pipe {12, 29) for feeding liquid to
the interior of the centrifuge bowl is led through
the cover (3) of the centrifuge housing and opens
above the central aperture of the centrifuge bowil.

3. A centrifuge as claimed in claim 2, charac-
terized in that a lifter (23) pivoting about a bearing
{25) provided with a central passage (30) and
supported by a bracket (26) on the centrifuge
housing is secured to the cover (3} of the cen-
trifuge housing, and that the pipe (29) for
supplying liquid to the interior of the centrifuge
bowl (5} is led centrally through the cover (3) of
the centrifuge housing and outside the cover is
led along the lifter (23) to the bearing (25} and is in
connection with the central passage (30) thereof,
said bearing (25) has a pipe coupling (31) which
remains stationary when the cover (3) and there-
with the pipe (29) for supplying the liquid are
raised by actuation of the lifter.

Patentanspriiche

1. Zentrifuge zum Gewinnen von Proteinen aus
Knochen und mit einem als ein Druckbehiiter
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ausgeformten Zentrifugalgehduse (2), welches
mit einem abnehmbaren Deckel {3) versehen ist
und an eine Dampfquelle mit einem Druck hdher
als Atmosphérendruck angeschlossen ist und
gleichfails einen mit einem abnehmbaren Deckei
(11) ausgestatteten perforierten Zentrifugenkorb
(5) aufweist, welcher Korb an einer durch den
Boden des Zentrifugengehéuses gefiihrten senk-
rechten, rotierbaren Achse (8) befestigt ist, wobei
sich am Boden des Zentrifugengehauses (2) eine
Flissigkeitsablasséffnung befindet, dadurch ge-
kennzeichnet, dass ein durch das Zentrifugenge-
hduse (2) oder dessen Deckel (3) eingefiihrtes
Rohr (12, 29) fir Fldssigkeitszufuhr in das Innere
des Zentrifugenkorps Uber einer zentralen Off-
nung im Deckel (11} des Zentrifugenkorbes aus-
mUndet oder sich packungs- frei durch diesem
erstreckt.

2. Zentrifuge nach Aspruch 1, dadurch gekenn-
zeichnet, dass der Rohr (12, 29) zur Flussigkeitszu-
fuhr zum Inneren des Zentrifugenkorbes durch
den Deckel (3) des Zentrifugengehéduses gefilhrt
ist und UGber der =zentralen Offnung des
Zentrifugenkorbes ausmundet.

3. Zentrifuge nach Anspruch 2, dadurch ge-
kennzeichnet, dass ein um ein Lager {25) mit
zentraler Passage (30) drehend befestigter und
durch eine Konsole (26) am Zentrifugengehiuse
unterstiitzter Hebearm (23) an dem Deckel (3) des
Zentrifugengehduses befestigt ist, und dass das
Rohr {29) zur Filssigkeitszufuhr zum Inneren des
Zentrifugenkorbes (5) zentral durch den Deckel (3)
des Zentrifugengehauses gefiihrt ist, und ausser-
halb des Deckels entlang des Hebearms (23) zum
Lager (25) gefiihrt ist und mit dessen zentraler
Passage (30) in Verbindung steht, welches Lager
(25) einen Rohranschluss (31) aufweist, der statio-
nér verbleibt, wenn der Deckel (3} und damit das
Rohr (29) zwecks Zufuhr von Flussigkeit durch
Aktivieren des Hebearms gehoben wird.

Revendications

1. Appareil centrifuge pour la récupération de
protéines a partir d'os et avec une chambre de
centrifugation (2) sous forme d’un récipient a
pression pourvu d'un couvercle démontable (3) et
relié & une alimentation de vapeur a une pression
supérieure 3 la pression atmosphérique, et com-
prenant un corbeille centrifuge (5) égaiement
pourvue d’un couvercle démontable {11), cette
corbeille étant fixée & un arbre vertical rotatif (8)
qui traverse le fond de la chambre de centrifuga-
tion, ce fond étant pourvu d’une sortie de liquide,
caractérisé en ce qu'un tuyau (12, 29), introduit a
travers la chambre de centrifugation (2) ou son
couvercle (3) pour I"alimentation de liquide vers
Iintérieur de la corbeille centrifuge, débouche au-
dessus de, ou s'étend sand piéces d'étanchéité a
{ravers une couverture centrale dans le couvercle
{11) de la corbeille centrifuge.

2. Appareil centrifuge selon la revendication 1,
caractérisé en ce que ie tuyau (12, 29) pour I'ali-
mentation de liquide vers l'intérieur de la cor-
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beille centrifuge traverse le couvercle (3) de la
chambre de centrifugation et débouche au-des-
sus de 'ouverture centrale de la corbeilie centri-
fuge.

3. Appareil centrifuge selon la revendication 2,
caractérisé en ce qu'un levier (23), monté 3
pivotement autour d’un palier (25) pourvu d'un
passage central {30) et supporté par un étrier (26)
sur la chambre de centrifugation, est fixé au
couvercle de la chambre de centrifugation, et en
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ce que le tuyau (29) pour I'alimentation de liquide
vers l'intérieur de la corbeille centrifuge (5) tra-
verse le centre du couvercle (3) de la chambre de
centrifugation et est, a 'extérieur du couvercle,
dirigé le long du levier (23) jusqu’au palier (25) st
est relié au passage central (30) de ce dernier, ce
palier (25) ayant un accouplement du tuyau (31)
qui reste stationnaire quand le couvercle (3), et
par conséquent le tuyau (29) pour {’alimentation
de liquide, sont relevés par I'action du levier.
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