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Claim

A processing machine for crustacea, such as boiled crab and lobster,
comprising a shell crushing means and a subsequ2nt separation means in
which the meat is separated from the shell fragments, at least partially,
through a centrifugal force effect, said separatidn means comprising a
tray having a rotary floor and being adapted to be supplied with a
mixture of meat and shells, and wherein a number of substantially
upright separation-wall-defining adjacent members are arranged algiizy the
path of a closed ring, the spacing therebetween being such txxu’c the
softer meat may penetrate the slotted separation wall defined by said
adjacent members, thereafter entering into an annular meat-collecting
space surrounding said slotted separation wall externally, whereas the
harder shell fragments are unable to penetrate said slotted separation wall
to enter into the separated meat-collecting space, characterised in that
said adjacent members are constituted by rotary screw-threaded
spindles, the screw-thread gradient and direction of rotation of said
spindles being deliberately selected so as to promote an upward twisting
motion of separated shell fragments into an overlying shell collection tray,
the separated meat making its way to the outer periphery of said

meat/shell-mixture receiving tray, externally of said spindles.

e N e e b e e e s A v




Corrections : under INID Number (81)
«Designated States», insert:

0

s | VERSION*

RRECTED

PCT

AT (European patent), CH (European patent),

DE (European patent), ES (European patent),
'GB (Europzan patent), LU (European patent),
| NL (European patent), SE (European patent)

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

- (51) International Patent Classification S :

A22C 29/00

WO 90/05457

31 May 1990 (31.05.90)

“(71X72) Applicant and Inventor:

(21) International Application Number: PCT/NO089/00120

(22) International Filing Date: 16 November 1989 (16.11.89)

(30) Priority data:

885125 17 November 1988 (17.11.88) NO

STORESUND, Jan,
[NO/NOJ]; Dsthus, N-4276 Vedavagen (NO).

Roar

(74) Agent: HAMS®, Gunnar; HAmse Patentbyr, Postboks
171, N-4301 Sandnes (NO).

(87) Designated States: AT, AT (European patent), AU, BB, BE
(European patent), BF (OAPI patent), BG, BJ (OAPI pa-
tent), BR, CF (OAPI patent), CG (OAPI patent), CH,
CH (European patent), CM (OAPI patent), DE, DE (Eu-
ropean patent), DK, ES, ES (European patent), FI, FR
(European patent), GA (OAPI patent), GB, GB (Euro-
pean patent), HU, IT (European patent), JP, KP, KR,
LK, LU, LU (European patent), MC, MG, ML (OAPI
patent), MR (OAPI patent),

& .| (11)Jaternatjonal Publication Number:
@ fy A 43 iem@:ﬂ @Lm.on Date:

MW, NL, NL (European patent), NO, RO, SD, SE, SE (Euro-
pean patent), SN (OAPI patent), SU, TD (OAPI patent), TG
(OAPI patent), US.

Published
With international search report.

(54) Title: A PROCESSING MACHINE FOR BOILED/COOKED CRAB

(575 Abstract

A processing machine particularly for boiled/
cooked crab comprising a shell crusher means (2) and
a subsequent separation means in which the crab meat
is-separated from the shell fragments. The separation
means of the machine is novel in that it embraces a
plurality of upright, spinning, screw-threaded spindles
(12). These spindles are arranged in a circle in a spin-
ning meat collection tray (13) for crab meat with just
sufficient clearance between adjacent spindles that the
crab medium which is discharged into the circular
space defined by the said spindles (12) in the said spin-
ning meat collection tray (13) is pressed, by centrifugal
force, out against the said spindles (12), where it can
pass between. the adjacent spindles (12) aforesaid,
while almost the entire bulk of hard shell fragments are
prevented from passing between the said spindles (12).
The gradient of the screw thread of the spindles and
their direction of rotation combine to drive the shell
fragments upward and into an overlying shell collec-
tion tray (10), while the crab meat makes its way to. the
outer portion of the said rotary meat collection tray
(13) confining the ring of spindles (12) aforesaid.
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BACKGROUND OF THE INVENTION

1) Eield of the invention

This invention relates to a processing machine for boiled crab, lobster and

other crustacean comprising a shell crushing means and a subsequent separation

W

means in which the meat is separated from the shell fragments, at least partially,
through a centrifugal force effect, said separation means comprising a rotary tray
adapted to be supplied with a mixture of meat and shells and wherein a number
of upright | (vertical or steeply inclined) separation-wall-detining adjacent
members are arranged along the path of a closed ring, the spacing there-
10 between b.eing such that meat may penetrate, but where almost all the hard
shell fragments are unable to pass between said adjacent members, the
separated ‘meat being collected within an annular space externally of said
adjacent members.

2) Description of the prior art

15 A number of crab processing and similar machines are known in the art
for the manufacture of a refined product comprising crab meat or similar meat,
for example meat of lobster or other crustacean.

One crab processing machine known in the art utilises a separation
bperation based on centrifugal techniques. This ma‘chin‘e comprises a centrifuge

20" the design of which is only intended-to separate/ cleanse the carapace (or "main
bod);") of the shell. However, since separation is desirable, not only of the
carapace, but also the inajor appendages (claws) and minor appendages (legs)
in one and the same separation operation, this known machine is’ clearly of

limited application. Its processing capacity is also small, and the operation of the

[38)
)

- machine requires considerable manual etfort.
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Another crab processing machine known in the art utilises water jets by
which to separate the crab meat from the shell fragments. The water consump-
tion of this machine is so great that the aromatic components of the crab meat
are diluted by the rinse water and may even diss‘olve in it. After going through
this separation operation the crab has therefore lost such a considerable portion
of its natural and characteristic aroma and taste that a special crab concentrate
must be added, a step which generally impairs the meat’s quality — including its
taste quality — as the crab meat after addition of the concentrate has a "watery"
or bland taste. This known machine, too, is dependent for its operation on
considerable manual labour since it takes several persons to work it.

From US-PS 3,266,542 is known a machine which is designed to separate
fragments of bone, cartilage and sinew from finely ground meat. This known
machine with its relatively complex design is set up for the processing of very
finely ground meat of fowl, domestic animals or fish, and imparts an even finer
grinding to the meat during processing. This additional fine-grinding operation
is undesirable in the case of crab meat. Also, this known machine is tar too
complicated for application to the present purpose.

US-PS 3,266,543vdiscloses a machine which structurallv and functionally
ditfers only in minor details from the machine disclosed in US-PS 3,266,542.

The cited US patent specification no. 1,565,342 shows a low-capacity
domestic appliance for the shelling of crustacea, comprising a rotary container,

and wherein the separation means for sz=parating meat trom shells is formed by

a number of pins (8) arranged along the path of a closed ring, the spacing.

there-between being such that the meat may penetrate whereas the thicker shell
fragments are prohibited from entering in between said pins. Said pins have no
selt-motion, i.e. they rotate together with the container, but they are stationary
in relation to said container. Therefore we question the separating efficiency of
this known apparatus. .

It appears from the specification of this patent that the shells are
removed from the appliance fh an extremely cumbersome way. Such an

appliance has, therefore, a very low capacity as compared with a device. having
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the same dimensions but being constructed in accordance with the present
applicatiori‘ '

The second citation, US patent specification no. 3,220,325 discloses a very
similar construction, but the function is quite different. While the present
invention and the one according to US patent 5pecit'icétion no. 1,565,342 work
on an intimate mixture of crab meat and shell fragments, the machine according

to US patent specification no. 3,229,325 operates with holders for large crab

pieces wherein the meat is contained within the associated shell portions (see

specificaticn and especially Figures 2, 4 and 5). After the crab meat has been
separated from its associated shell piece by centrifugal force effect, said shell
piece will remain within its holder means, wherefrom it subsequently must be
removed individually. This limits the capacity ot this known domestic applian:e
substantially. The shelling operation of this known device is restricted to shell
pieces containing meat wherein access to all contained meat has been made
available previously. A crab carapace must, theretore, in order to enable
appropriate processing in a machine of this known kind, be cut open in all
directions, and then it will probably, paradoxically, be quite unfit for this prior
art separation operation. In our opinion this known machine may function quite
well with crab claws, but not when processing carapaces.

OBJECTIVE OF THE INVENTION

The objective or the present invention is to overcome the drawbacks of
the known art and thereby provide a proéessing machine for the stated purpose
which leaves the crab meat with its taste and aroma components intact after the
processing operation, being a machine having large capacity relative to its size
and space requirements, and for which the requirement for human intervention

Is generally limited to the feeding of the machine with boiled crab in the form

of claws, minor appendages and "body shell/carapace". The separation operation

must in addition be so effective that the crab meat subsequent to processing is
completely or substantially uncontaminated by shell fragments.
- This objective is realised in the processing machine of the design and

arrangement of the claim hereinafter stated.




BRIEF DESCRIPTION OF THE DRAWINGS AND THE PREFERRED EMBODIMENTS

A processing machine for crustacea, such as boiled crab and Ilobster,
comprising a shell crushing means and a subsequent separation means in which
the meat is separated from the shell fragments, at least partially, through a
centrifugal force effect, said separation means comprising a tray having a rotary
floor and being adapted to be supplied with a mixture of meat and shells, and
wherein a number of substantially upright separation-wall-defining adjacent

members are arranged along the path of a closed ring, the spacing

therebetween being such that the softer meat may penetrate the slotted

separation wall defined by said adjacent members, thereafter entering into an
annular meat-collecting space surrounding said slotted separation wall externally,
whereas the harder shell fragments are unable to penetrate said slotted
separation wall to enter into the separated meat-collecting space, characterised
in that said adjacent members are constituted by rotary screw-threaded spindles,
the screw-thread gradient and direction of rotation of said spindles being
deliberately selected so as to promote an upward twisting motion of separated
shell fragments into an overlying shell collection tray, the separated meat making

its way to the outer periphery of said meat/shell-mixture receiving tray,
externally of said spindles.

In one preferred embodiment of the crab processing machine considered below,
which serves to illustrate the invention without being intended to limit its scope,

reference is made to the figures enclosed, in which:

Figure 1 is a side elevation with cut-away views showing the crab processing
machine complete, while; ' '

(< | _
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Figure 2 shows in larger scale the separation means of the processing machine

separately, again in a side view.

The crab processing machine depicted in vthe drawings comprises a feed hopper
1, which is supplied - for example from a conveyor belt (not shown) - with
boiled crab in the form of claws, minor appendages and carapaces. At the
bottom of the feed hopper 1 is a widened portion 1' in which two co-operating
crushing rollers 2 are provided. Serving to drive the crushing rollers 2 in
opposite directions is a first drive motor 3, preferably electrically powered,
which turns the crushing rollers 2 by means of a chain drive comprising chain
4 and sprockets 4', 4" and 4'".

DETA.LED DESCRIPTION OF THE DRAWINGS AND THE PREFERRED
EMBODIMENTS

Once the crab medium has passed through the shell crusher 2 it emerges into
the underlying container 5. Near the top of this container 5 is provided a
photoelectric cell 6 the purpose of which is to give a signal whenever the
container is becoming too full. @ This undesirable circumstance might result if
feed rate were too great relative to the separation capacity of the machine.
Once the container 5 fills to the level guarded by the photoelectric cell 6, the

photoelectric cell signals - through a transmission path, not shown - for the

rotation of the crushing rollers to cease. This level regulation system is so-

arranged that the crushing rollers 2 are again set in rotation once the level in

the container 5 has subsided to below the level guarded by the photoelectric cell
6.

Connected to the bottom of the container 5 is a horizontal pipe 7 in which is

installed a transport auger (feed screw) 8 which is drive round by
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means of a second electric motor 9. This transport auger 8 has a dual purpose;

tirstly the purely transportive purpose of implementing the feed operation into
the machine’s separation means, secohdly an aeration function by which the crab
medium is aerated or broken up, reducing the adhesion of the crab meat to the
shell fragments. As a result the separation means is supplied with crab medium
of lightef (airier) consistency, thereby serving to facilitate the subsequent special
separation process of the invention. .

The transport pipe 7 is furnished at its outward end with a pipe bend 7'
which extends through the center of a spinning shell collection tray 10 for shell
fragments and waste. This shell collection tray 10 is furnished with a peripherally
located discharge pipe 11. The pipe bend 7" empties just above the separation
means.

The separation means comprises a plurality of spinning, screw-threaded
spindles 12 which, in the exemplary’ embodiment considered herein are vertically
oriented, but which in alternative embodiments can be oriented at an angle
having a steep slope. These spindles 12, being a p‘lurality — say sixteen — of
spindles, are deployed in a ring in the spinning meat collection tray 13. The
bearings and drive particulars of a single such spindle 12 are shown in detail in
Figure 2, described later. Note for now that the spindles 12 aré driven by the
underlying main shaft 14 which can rotate at a speed of, say, 1800 revolutions
a minute; causing each spindle to rotate at, say, 700 revolutions a minute.

As the crab medium drops into the generally round space defined by the
spindles 12 in the meat collection tray 13, the medium is tlung radially outward
against the spindles 12 by the spinning of the meat collection tray 13. The
spindles are deployed with a mutual separation distance (to be determined by
experiment) which permits only the pliant crab meat to p.ass through the space
between zidjacent spindles. The crab shell fragments on the other hand are too
big, and furthermore also too hard, to be squeezed and passed between the
spindles. The screw-thread orientation of the spindles and their direction of
rotation impart an upward twisting motion, meaning that they. drive the shell

fragments upward ‘and as these separated shell fragments reach the top ends

@ zmmh -r f‘a11
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of the spindles, they collect in the spinning shell collection tray 10, whereupon
they are flung outward to the tray periphery and tumble down the discharge
pipé 11. Once the crab meat has passed between the spindles and, consequently,
been relieved of its shell fragments, it migrates to the periphery of the spinning
meat collection tray 13 within which is deployed the ring of spindles 12. The
meat collection tray 13 is likewise furnished with a discharge pipe 15.

.In order to facilitate the migration of shell fragments and crab meat to
their réspective discharge pipes 11 and 15, the respective spinning collection
trays-10 and 13 can be fitted with suitably shaped stationary baffles, respective-
ly 16 and 17, for example made of rubber. ‘

Under the discharge pipes li, 15 from the collection trays 10, 13 may be
placed receiving receptacles, respectively 18 and 19, which may alternatively be
replaced by conveyor belts (not shown).

The upper collection tray 10 for shell and waste is caused to rotate by
means of a third eiectric motor 20 via a toothed belt or chain drive 21.

A fourth electric motor 22 turns an intermediate shaft 24 running parallel

to the main shaft 14 through a helical drive gearbox (whose casing is denoted

© 23); said parallel intermediate shaft 24 causing via two parallel drives, being

either toothed-belt-and-pulley drives or chain-and-sprocket drives 25, 26 the

rotation of the main shaft 14 (lower parallel drive) and sun gear assembly

" (upper parallel drive). The driven toothed belt drive pulleys, or driven chain

drive sprockets, are denoted 25" and 26'.

The separation means of the crab processing machine, or more exactly

. the drive and bearing particulars of the spindles 12 and their main shaft 14, are

illustrated in greater detail in Figure 2 in which only one spindle 12 is shown,
the other spindles having similar drive and bearing arrangements.
The bearings of the main shaft 14 are indicated schematically by numbers

27 and 28.

The upper toothed belt pulley 25° and, above it, a sun gear 29 of larger

diameter form an integral unit (the sun gear assembly) by virtue of a connector -

sleeve 30, and are (rotatably) mounted on the main shaft 14 by means of two

Finmagne 2T [ aEiriud big
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ball bearings 31 and 31’. Reterence numeral 32 denotes an oil seal (simmer)
ring.
In order to turn the spindle 12, said spindle 12 js provided with a

planetary gear 33 of substantially smaller diameter than the central sun gear 29

with which it meshes. The spindle 12 is supported below planetary gear 33 by,

in downward order: needle bearing 34, retainer (seeger) ring 35, axial (thrust)
ball bearing 36 and securing nut 37. The spindle 12 is supported above planetary
gear 33 by, in upward order: two axially mounted needle bearings 38 and 38’
and a top oil seal (simmer) ring 39.

As already noted, the toothed belt pulléy 25" and the central sun gear
29 are (rotatably) mounted on the main shaft 14 by means of t'wo ball bearings
31, 31". Consequently the central sun gear 29 rotates freely on the main shaft
14, permitting the speed of.revo\ution of the spindles 12 to be regulated by
varying the diameter of the toothed belt pulley 25'.

The axial ball bearing, needle bearings and sun and planetary gear sets
29, 33 should preterably run in an oil bath. In order to diminish the nutritional
hazards associated with oil leaks a favourable choice ot oil would be soya oll,

for example.

In order to facilitate cleaning of the machine, steam jets or similar (not

shown) can be incorporated. Any such cleaning devices are outside the realm
of this invention, concerning as it does principally the crab processing machine'’s

crab separation facility comprising the rotating spindles 12 deployed in a ring.

- The actual perimeter shape of the "ring" defined by the mutually adjacent and

co-operating spindles is not critical, but for reasons of symmetry, practical
realisations will generally invoke a layout which, in plan, teatures generally
circular. deploymeht of the spindles, which besides should make it easier to
transmit power fo the spindles by means of gearing. This advantage notwith-
standing, the invention is not to be construed as being limited to geared
transmissions to rotate the spindles 12. ' |

>
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The claims defining the invention are as follows:

A processing machine for crustacea, such as boiled crab- and lobster,
comprising a shell crushitig means and a subsequent separation means in
which the meat is separated from the shell fragments, at least partially,
through a centrifugal force effect, said separation means comprising a
tray having a rotary floor and being adapted to be supplied with a
mixture of meat and shells, and wherein a number of substantially
upright separation-wall-defining adjacent members are arranged along the
path of a closed ring, the spacing therebetween being such that the
softer meat may penetrate the slotted separation wall defined by said
adjacent members, thereafter entering into an annular meat-collecting
space surrounding said slotted separation wall externally, whereas the
harder shell fragments are unable to penetrate said slotted separation wall
to enter into the separated meat-collecting space, characterised in that
said adjacent members are constituted by rotary screw-threaded
spindles, the screw-thread gradient and direction of rotation of said
spindles being deliberately selected so as to promote an upward twisting
motion of separated shell fragments into an overlying shell collection tray,
the separated meat making its way to the outer periphery of said

meat/shell-mixture receiving tray, externally of said spindles.

A processing machine of claim 1, wherein between the shell crusher
means and the separation means is provided a transport means through
which the separation means is fed, characterised in that the shell
collection tray is supported for rotation, and that the transport means
comprises a generally horizontal pipe housing a rotary transport auger
which, besides serving as a transport means, also serves to aerate and
break up the crushed crab medium (mixture of meat and shells), thereby
tending to facilitate the initial separation of the meat from the shell, and
that said transport pipe by virtue of a pipe bend extends downward
through the center of said shell collection tray where it discharges just

above the space defined internally by said spindles in said rotary tray.

o MS £3090607/309 - 24/09/91
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