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(57) Abréegée/Abstract:
In an ice storage (10, 12, 14, 16) the aim Is to ensure that ice Is chipped off that surface of the ice mass In the storage, which stems

from the water which froze to ice first. Likewise, efficient discharging of chipped-off ice to external conveyor devices (23) Is ensured.
This Is achieved by means of a particular ice storage floor construction (16) consisting of parallel, elongate, tubular elements (18)
placed with intermediate slots. The floor elements (18) carry carriers (20) In the form of strip-like ice-chipping elements, and the
tubular floor elements (18) are supported individually rotational and are preferably driven collectively. The ice-chipping elements
may alternatively be formed through the cornered cross-sectional shape of the floor elements, which provide distinct, longitudinal

edge portions of good chipping and carrying properties.
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(§7) Abstract

14

In an ice storage (10, 12, 14, 16) the aim
1s to ensure that ice is chipped off that surface of
the 1ce mass in the storage, which stems from the
water which froze to ice first. Likewise, efficient
| discharging of chipped—off ice to external conveyor
devices (23) is ensured. This is achieved by means
of a particular ice storage floor construction (16)
consisting of parallel, elongate, tubular elements (18) 1<
| placed with intermediate slots. The floor elements
(18) carry carriers (20) in the form of strip-like
ice—chipping elements, and the tubular floor elements
(18) are supported individually rotational and are ]_O
preferably driven collectively. The ice—chipping
elements may alternatively be formed through the
cornered cross—sectional shape of the floor elements, |
which provide distinct, longitudinal edge portions of 18 16

good chipping and carrying properties. | ]
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DEVICE BY ICE STORAGE FOR THE DISCHARGING OF ICE

This invention relates to a device by an ice storage or other

room for producing and storing ice, in which the ice is

- scraped loose and let out for further transportation by means

of a conveyor.

In known ice storages it is common to loosen pieces of ice
from the mass of ice (often in the shape of cubes or crushed

plate-i1ce) by scraping ice loose by hand by means of a spade

Or a motorized rake mechanism passed across the top of the

ice mass. Detached, comminuted scraped-off pieces of ice land

in an underlying conveyor in the form of an auger, a conveyor

belt or other transport device.

Ice of this kind is used extensively in the fish industry,
where fish is cooled and maintains its quality when shipped
over short and long distances. The concrete industry
represents another large field of application, where it is

often desired to cool sand before cementing.
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The top of the ice mass in an ice storage, 1in the form of the

upper ice layer, represents ice which stems from the water

which was last cooled and transformed to ice. Thus, the

advantageous principle "first in, first out" cannot be

P

followed, and with time ice of the lower layers will become

0old and of deteriorated gquality. This 1is of particular
importance in the fish industry, where, reasonably, "fresh

1ice" jisg degsired as cover for fish.

Known plants are relatively expensive to buy, malntaln and
run. Operation is relatively complicated and requires a
specially trained engineer/operator. Some times, when
detached ice is discharged, so much ice will slide down that
the conveyor at floor level may become blocked. Known plants
are less suitable for smaller ice storages with capacities of

about 50 tons.

Other plants are known, which comprise ice storages with one

auger, several such augers or chain drive at the bottom. The
first type is expensive in production, 1is restricted as to
size and cannot be used in connection with all normal types

of ice. The most important drawback 1is, however, the

liability of the construction to require additional cooling.
With several augers at the bottom of the ice storage, they
are placed one beside the other. Such a known plant has an
ice production capacity of about 10 - 20 tons of ice in one
day. This known plant has low ice storage capacity, and does
not allow intermediate storage of produced 1ce to any Jgreat
extent. By such wanting ice storage capacity, the production

capacity is far too small. The known plant with chain drive

at the bottom of the ice storage has, by one short wall of
the storage, an ice-chipping device which chips off i1ce from

an adjacent ice mass surface. The resulting chipped-off
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pieces of ice subsequently fall down to an underlylng auger.
Also this known plant is restricted to smaller sizes and

capacities, about 10 - 20 tons of ice per day.

Besides the above-mentioned plants for producing, dividing
and releasing ice, there are also manual ice storages, which
constitute the system used most to date in connection with

smaller plants. The ice is chopped into small pileces with a

spade and are shovelled by hand into the rotating auger which
transports the ice out of the ice storage. This manually

operated plant assumes that the operator treads and walks on

the ice chopped loose, and the use of such ice in connection

with foodstuffs i1s ncot allowed.

A variant of said manually operated ice storage 1s the so-
called "minor ice storage", in which loosened, comminuted 1ice
is taken out through hatch openings at the side of the 1ice
storage and into the utility crate. This variant of a plant

is still in use and represents a small investment, but 1t 1s

laborious and only suitable in connection with a minor 1ice
storage capacity, a daily production of 1ice of about 10 - 15

tons.

The object of the present invention has therefore been to

‘alleviate or reduce to a substantial degree, by simple and

cheap means, the defects, drawbacks and limitations of
application of known technique, and thus provide simple
improving devices for ice storages, in which a novel and
distinctive floor construction enables convenient outlet of
ice from the bottom, whereby the ice first formed 1is the

first to be discharged from the 1ce storage.
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A special object aimed at through the invention, has been
to attain an ice storage floor structure comprising
individual elements of multi-purpose function, which work,
because of their shape, 1in particular theilir cross-
sectional shape, 1n combination with the movement of the
1ndividual elements adjusted in pairs, as an ice-chipping
and releasing means, and which together may form, in one
preferred embodiment, when the i1ce within the storage 1is
in 1ts storage condition, a sufficiently tight ice storage
floor, which 1s free from ice-leakage, and which
constitutes the outlet opening of the ice storage 1n its

active position.

The floor of an ice storage known 1n i1tself, where i1ice 1s
produced and stored, for example in the form of cubes or
as crushed plate-ice, 1s constituted according to an

P‘I

embodiment of the invention of elongate, parallel,

e .

rod-/pipe-shaped elements which are preferably all

provided with distinct edge portions, which may be formed
through the cross-sectional shape (cornered/polygonal
cross-section) of the elements and/or through strip-shaped

carriers extending in the longitudinal direction of the

floor elements and distributed i1in the circumferential

direction thereof.

The rod-/pipe-shaped ice storage floor elements are
supported individually for rotation about their respective
longitudinal axes. It 1s the rotational support of the
floor elements that is effected individually; said

elements may be driven by one common drive mechanism, for

example a gear transmission,
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whereby each floor element has a gear arranged thereto, the

gears being identical and engaging adjacent gears. Counted

from one end of the ice storage floor, the outermost (left-
hand) gear is arranged to rotate clockwise. Thereby the

associated floor element is also rotated clockwise. The

direction of rotation of the outermost but one gear is of
course contrary and for the associated ice storage floor

element also anti-clockwilise.

The rotational directions of all gears and associated floor

elements are given, and it should be evident that the gears

and thereby the floor elements cooperate in pairs, two by

two, rotating towards one another, and will thus have an
outward/downward feeding effect on the 1ice, which has been
chipped off above-lying ice mass by means of the
cornered/polygonal (for example octagonal) distinct cross-

sectional edge portions, possibly in combination with strip-

like carrier means.

The same effect can be achieved if all floor elements have

the same direction of rotation.

The elongate, straight, rod-/pipe-shaped ice storage floor

elements may have such a diameter and be spaced so that,

adapted to the transversal dimension of the strip-shaped
carrier means, in a given rotational position of each floor
element relative to the adjacent element (s), said elements

will together form a tight ice storage floorxr. For rod/pipe

elements that have a cornered/polygonal cross-section this
applies when adjacent edge portions are brought into an

approximately tightening abutment against one another, and by
floor elements provided with carriers, when adjacent strip-

shaped carrier means engage one another.
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Instead of longitudinal, continuous carrier strips, in

particular by floor elements of a cornered/polygonal cross-
section, relatively narrowly spaced tooth-/spike-1like

chipping and carrying means may be used, for example arranged

in groups in longitudinal and transversal rows or placed more

randomly, distributed at random across the parallel rod-

/pipe-shaped elements. Such carrier teeth or spikes may be

formed and positioned so that by the individual rotational

movements of the floor elements, they may be continuous, or

the angle of rotation may be limited, for example to 180° in

elther direction, whereby every second rotational movement

wilill constitute a return movement in relation to the feeding

rotational movement. Such a rotation through a half rotation

clockwise and then a half back turn, anti-clockwise, 1s the

easiest way of adapting the floor element to the desire for a

tight ice storage floor in the idle ice-storing position

thereof.

The external circumferential shape of the ice storage floor
elements may vary, and for example, as mentioned, square
plpes or pipes with an external polygonal circumferential

shape, for example with an octagonal or hexagonal outer

circumferential shape, may be used.

The floor elements, possibly with carriers, are sized and
supported in the adjacent frame or wall structure, so that in

1ts different conditions the ice storage floor can withstand

the weight of the ice resting thereon.

The present invention entails substantial simplifications in

the storing, detaching/chipping, releasing and transport of

ice, and provides for a more hygienic storing, letting out

and transport of ice from the ice storage to the place of
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consumption. This novel system is suitable for all types of

-

ice, and there 1is no need for additional cooling, as with the

known plants with augers at the bottom. The system according

to the invention has few moving parts, which makes it very
reliable in operation. By changing the rotational movement

and/or speed of the individual floor elements, a desired

adjustability may be achieved.

The ice which is produced in ice storages of the kind 1in

question is normally shaped as cubes or 1s found 1n the form
of crushed plate-ice. In the known plant with an auger at the

bottom, where the ice storage i1s mostly used in connection

with freezing flake-ice, cases of ice flakes melting and

freezing to one another have been observed, and 1t 1s 1in

order to avoid this that extra cold energy is supplied to the

known plant. The ice storage of this known plant is placed 1in

a cold storage, possibly equippéd with a separate cooling

device and insulated walls. This 1s a very elaborate and very
expensive solution, and the present 1nvention represents
great simplifications relative to this, which will provide

considerable financial savings.

A non-limiting example of preferred embodiments will be

explained in the following with reference to the appended

drawings, 1in which:

Fig. 1 shows a schematic end view of an ice storage with a

floor formed and configured in accordance with the 1invention;

Fig. 2 shows, in a partial view, a longitudinal section of
one pipe-shaped ice storage floor element with external

carrier means in the form of longitudinal carrier strips, 1n

90° division;
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Fig. 3 shows an end view of a gear transmission comprising

four mutually engaging, equally big gears, whose axes of

rotation are on a common horizontal line, and where each gear

) -

is connected concentrically to an assoclated, rotationally

supported floor element, so that in pairs the floor elements

rotate, two by two, in opposite directions, towards one

another, whereby a left-hand floor element (gear) of the pair

rotates clockwise, whereas the other (right-hand) rotates

anti-clockwise.

Fig. 4 corresponds to fig. 3, but here 1s shown another

ki

embodiment of the drive mechanism of the floor elements,

namely in the form of a chain drive;

Fig. 5 corresponds to Figs. 3 and 4, but here 1s shown a
third embodiment of the drive mechanism of the floor
elements, namely relative to gears driven by a common

motorized pitch rack;

Fig. 6 - 9 show alternative embodiments of the floor elements

of the ice storage, where;

Fig. 6 showing a second embodiment, 1n which the cross-
sectional shape is circular for the outer circumference,
provided with respective eight longitudinal strip-shaped
carriers equidistant spaced around the respective 1ce storage

floor element:

Fig. 7 showing a third embodiment, 1n which the cross-

sectional shape is regularly octagonal at the outer
circumference; each floor element thus being formed with

eight straight, distinct edges, which will work as efficient



10

15

20

25

CA 02373141 2001-11-06

WO 00/68623 9 PCT/NO0G0/00115

chipping means on the over-lying layer of ice, with no

carriers;

Fig. 8 showing a fourth embodiment, in which the floor

elements have a circle-cylindrical outer surface and are

provided with two longitudinal, strip-shaped carriers; and

Fig. 9 showing a fifth embodiment, in which the cross-

sectional shape is regularly hexagonal, and in which the

floor elements are each provided additionally with two

longitudinal carrier strips.

Reference is first made to Figs. 1 and 2, 1in which the

reference numerals 10 and 12 in Fig. 1 identify opposite side

walls of a schematically visualized ice storage, in which the

ceiling wall is identified by 14 and the "floor" generally by
16.

Essentially, it is the floor structure 16 which forms the
object of the present invention, it being formed of a
suitable number, i.e. two or more, of elongate 1ce storage
floor elements, generally identified by 18, extending

parallel to one another in the longitudinal direction of the

ice storage 10,12,14,16. The elongate elements or profiles

are conveniently rod-like or tubular.

The ice storage floor 16 may have a horizontal extent or form

a relatively small, acute angle with a horizontal plane.

Each individual tubular floor element 18 1s rotationally

supported individually, in a manner known in itself,
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dependent on surface area, cross-sectional profile, span,

welight of the ice etc.

Fig. 2 shows a longitudinal floor element section which forms

only part of the full length of the floor element. This floor

element 18 is of tubular shape. An axle 1s 1dentified by 19.
The element 18 is externally provided with entirely or
approximately radially projecting carrier means 20, which may
extend, in this embodiment, throughout the length of the
floor element 18. A key way 1n the end portion of the axle 19

1s 1dentified by 21.

In the embodiment shown in Fig. 2 of continuously extending

carrier means, these may be placed, on adjacent floor
elements 18, to engage one another in a sealing manner by
partial rotation through an angle of 90°, for the formation
of an essentially tight ice storage floor 16. In case a
leakage-free ice storage floor 1s not desirable or necessary
for round floor elements 18, the consecutive carrier strips
20 may possibly be replaced by more tooth-/spike-like
carriers {(not shown) which will have - like the carrier

strips 20 - the intended chipping/scraping effect on the

it

lowermost layer of the above-lying ice mass.

As explained earlier, the floor elements 18 rotate in pairs,
two and two, in opposite directions of rotation, towards one
another, in order to feed down ice mass, torn and loosened by

the carriers 20, in the intermediate slots between the floor

elements 18.

This loosened mass, which falls down through the slots
between the floor elements 18, lands at the bottom on a

conveyor device in the form of, for example, one, two or more
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augers 1in upwards open, cylindrical housings 23, Fig. 1, or a
conveyor belt 30, Figs. 3 and 4. These conveyors and theilr

positioning are not objects of the present invention.

It 1s arbitrary in what way the rotationally supported floor

elements 18 are driven. In large plants, with very coarse

profiles 18, a drive engine may be connected to each

profile/pipe 18. However, it is often more convenient to use

a gear transmission, chain or belt drive.

In Fi1g. 3 1s suggested the use of a gear transmission on an

1ce storage floor (hidden behind the gears), in which each

floor element has a concentric gear 22, 24, 26 arranged

thereto (the gear on the left is hidden behind a drive engine
28), which are equally big and engage adjacent wheels. The
hidden gear on the extreme left 1is assumed to be driven

clockwise by the engine 28, so that the immediately following

gear 22 1s rotated anti-clockwise. The last two gears 24, 26
of this row of interconnected gears are rotated in the same
manner, l.e. towards one another from the level of the axis
downwards, to feed down chipped off mass of ice to an

underlying conveyor belt 30.

To achieve the same pattern of rotation as in Fig. 3, by the

belt or chain drive 30 in Fig. 4, the belt/chain is run in a

"sinusoidal" path, so that the chain wheels 34 and 36 and

assoclated floor elements 18 on the one side, and the chain
wheels 38 and 40 and associated floor elements 18 on the
other side are brought to rotate towards one another through
opposite directions of rotation, from the axis level
downwards, 1in order to feed down chipped off i1ce mass to an

underlying conveyor belt 30.
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An engine 42 with a small driving chain wheel 44 wedged to

the output driving shaft thereof, is mounted on a frame

portion somewhat above the chain wheels 34, 36, 38 and 40.
The chain 32 is laid over this drive wheel 44 and from there

on about a tightening wheel 46 which also serves to guide the

chain 32 in towards the upper circumferential portion of the

chain wheel 34. Thereby, the chain 32 gets to attack a larger
arc of the chain wheel 34 than if the chain 32 was passed
directly from the drive wheel 44 to the upper circumferential

portion of the chain wheel 34.

The profiled floor elements 18 may be supported/driven for

continuous rotation in one and same direction, towards each

other in pairs in opposite directions, or the support/driving
method may be based on pitched rotation (preferably 180° 1n
opposite directions, down and then back up into start

position) df each floor element.

g
-

By adjustment of the speed of rotation of the floor elements

18, the ice discharging rate could be adjusted as requilred.

According to Fig. 5, each of, for example, four parallel

horizontally extending ice storage floor elements (not

vigsible) is provided with a transmissions means in the Iorm
of a cylindrical gear 48, 50, 52 and 54 engaged and driven by
a shared motorized pitch rod 56. Above-lying, parallel,

horizontally extending, freely rotational support and guilde

rollers 60 retain the displaceable pitch rod 56 in a driving
engagement with each of the gears 48, 50, 52, 54. By the

reference numeral 58 is generally identified a drive engine,
on whose output shaft is wedged a gear with small teeth that

engage corresponding teeth spaces on a toothed portion of the

pitch rod 56.
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Figs. 6 - 9 show some different cross-sectional shapes (with
and without carrier/chipping strips 20) for 1ice storage floor

elements, in which;

Fig. 6 shows a circular cross-section with eilght
carrier/chipping strips 20a (central angle 45°). This second

type of element is identified by 18a.

In Fig. 7 the cross-sectional shape of the floor elements 18Db
is regularly octagonal, and here no carrier strips are used.
The octagonal cross-section provides distinct, longitudinal

edge portions of excellent chipping and carrying properties.

According to Fig. 8 the cross-sectional shape 1s circular,

and each floor element 18c 1is provided with two carriers 20c.

In Fig. 9 the cross-sectional shape is hexagonal, which
provides, as far as it goes, the desired distinct
longitudinal edge portions of chipping and carrying
properties by the rotational motions of the floor elements

184d. However, in this embodiment of the floor elements 1t has

been preferred to fit two carrier strips 28d.
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CLAIMS:

1. A device for chipping ice produced and/or stored
in an ice producing/storing enclosure having side and top
walls, and a floor construction, characterized in that
sald floor construction comprises elongated, essentially
mutually parallel, pipe-/rod-like floor elements with
intermediate slots, the floor elements being rotational
and arranged to be driven individually, 1in pailirs or
collectively, and that at least one floor element 1is
formed with distinct edge ©portions formed Dby the
cornered/polygonal cross-sectional shape of the floor

element and/or carrier elements provided thereon.

2. A device according to claim 1, characterized in
that the floor elements are freely rotational and have a
drive mechanism arranged thereto, which ensures a rotation
of the floor elements 1n pairs 1n opposite directions,

towards one another.

3. A device according to claim 1, characterized in
that the carrier elements have the form of elongate
strips, which extend essentially 1n the longitudinal

direction of the floor elements, coextensively with same.

4 . A device according to claim 3, characterized 1n
that the floor elements are spaced apart laterally to form
an intermediate slot or slots, and that the carrier strips
have a radial extent beyond the outer surface of the floor
elements, somewhat shorter than the width of the slot, and

g

that the carrier strips of one floor element are placed so

in relation to the carrier strips of the adjacent floor

element (s) that the carrier strips engage one another by

the rotational motions of the two floor elements.
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5. A device according to claim 1, characterized in

that the carrier elements have the form of teeth or spike-

like elements.

6 . A device according to claim 1, characterized 1in

that each floor element has a limited rotatability of

about 180° in both directions of rotation.

7. A device according to claim 2 or 6,

characterized 1n that each rotationally supported floor

element 1s fitted with a pulley or a chain wheel, a
driven, endless belt or chain being positioned alternately
over the upper circumferential portion of a first

pulley/chain wheel and over the 1lower circumferential

portion of the adjacent second pulley/chain wheel.

8 . A device according to claim 2 or 6,
characterized in that each rotationally supported floor

element 1s fitted with gears engaging one another.

0. A device according to claim 2 or 6,

characterized 1in that each rotationally supported floor

element 1s fitted with a gear which is engaged and driven

by a shared motorized pitch rod.

10. A device according to claim 1, characterized in

that each of the 1ce storage floor elements has a

regularly octagonal cross-section.

11. A device according to claim 1, characterized in

that each of the floor elements has a regularly hexagonal

crogss-section.

12. A device according to claim 1, characterized in

that each floor element hag a circular cross-section and
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1s provided with two, four or eight carrier strips
equidistant spaced around the circumference of the

respective floor element.

13. A device according to claim 1, further including

an underlying conveyor under the floor construction.

14 . A device according to claim 2, wherein the floor
elements are fully rotational in both directions of

rotation.

15. A device according to claim 2, wherein a
transmission device 18 provided between the drive

mechanism and the floor elements.

16. A device according to claim 11, wherein each of
the floor elements 1is preferably equipped with carrier

strip elements.
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