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(57) Disclosed is an apparatus for generating and
delivering dispersed dry ice particles, comprising a rotary
cutting mechanism, a tray and a linkage device. The link-
age device comprises a driving device and a reversing
linkage device. The driving device drives the tray to rotate
in a horizontal direction. The reversing linkage device
reverses the output of the driving device from the hori-
zontal rotation to a vertical rotation and drives the rotary

AN APPARATUS FOR GENERATING PARTICLE SPRAY

cutting mechanism to rotate in the vertical direction. The
present invention further discloses an apparatus for gen-
erating particle spray, which comprises a dry ice contain-
er, a rotary cutting mechanism, a tray and the linkage
device mentioned above. The present invention further
discloses a linkage device for a rotary mechanism and a
tray for forming an interlock relationship between the ro-
tary mechanism and the tray.

FIG. 2
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Description
TECHNICAL FIELD

[0001] The present invention relates to an apparatus
for grinding dry ice to particles and delivering the parti-
cles.

BACKGROUND OF THE INVENTION

[0002] Dryicehasapropertyofsublimation and is used
in the fields of grinding of precision parts molded by in-
jecting, cleaning of electronic components and so on.
The dry ice products are generally block-shaped. There-
fore, it is necessary to grind carbon dioxide blocks into
small particles. Then a spraying device is used to spray
the carbon dioxide particles through an accelerating air
pump toward workpieces. A dry ice rotary cutting device
is disclosed in US 2003/0064665A1, in which a dry ice
block is placed on a rotary cutting plate and a blade is
provided on one side of the rotary cutting plate. The rotary
cutting plate is provided with an opening. The blade is
disposed above the opening. The dry ice block is sliced
by the rotary cutting plate and the sliced dry ice particles
enter the other side of the rotary cutting plate from the
opening of the rotary cutting plate and fall into a collection
area of a receiving tray for transporting the dry ice parti-
cles. The rotary cutting device grinds the dry ice particles
substantially evenly out of the dry ice block and uniformly
transports the dry ice particles to workpieces to be
cleaned. The workpieces to be cleaned are not always
the same. In some cases, larger impact strength is re-
quired or more dry ice particles are required for cleaning
the workpieces. This requires better dry ice particle de-
livery equipment.

[0003] In order to achieve these effects, a receiving
tray needs to be rotated in conjunction with a rotary cut-
ting mechanism to ensure that while the rotary cutting
mechanism rotates and cuts, the receiving tray is corre-
spondingly transferred to the receiving position for ad-
justing the receiving amount.

SUMMARY OF THE INVENTION

[0004] The technical problem to be solved is that the
amount of dry ice particles delivered is not adjustable.
[0005] To solve above mentioned technical problem,
the present invention provides an apparatus for gener-
ating and delivering dispersed dry ice particles compris-
ing a rotary cutting mechanism, a tray and a linkage de-
vice. The linkage device comprises a driving device and
areversing linkage device. The driving device drives the
tray to rotate in a horizontal direction. The reversing link-
age device reverses the output of the driving device from
the horizontal rotation to a vertical rotation and drives the
rotary cutting mechanism to rotate in the vertical direc-
tion.

[0006] In this way, the rotary cutting mechanism and
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the tray can be interlocked and dry ice particles can there-
fore be adjusted to be more collectively delivered.
[0007] Inanother preferred embodiment, the reversing
linkage device comprises a first gear that is linked to a
rotating shaft of the driving device and a second gear
that is vertically placed and engaged with the first gear.
[0008] In another preferred embodiment, the linkage
device further comprises a movable third gear, which
moves between a first position and a second position.
When the third gear is in an engaged position, the second
gear and the rotary cutting mechanism are connected by
the third gear. When the third gear is in a non-engaged
position, the connection between the second gear and
the rotary cutting mechanism is released.

[0009] The present invention further provides an ap-
paratus for generating particle spray comprising a dry ice
container, a rotary cutting mechanism, a tray and the
linkage device above mentioned.

[0010] Inanotherpreferred embodiment, the tray is dis-
posed with a storage area, and the storage area moves
to a blanking position or a discharging position in con-
junction with the rotation of the tray. When the tray moves
to the blanking position, the storage area is connected
to the back side of the rotary cutting mechanism through
a blanking passage. When the tray moves to the dis-
charge position, one side of the storage area is connected
to an accelerating air pump, and the other side is con-
nected to a discharge nozzle.

[0011] In another preferred embodiment, the cross
section of the container in the vertical direction is a quad-
rangle, and the two diagonal lines thereof extend in the
horizontal direction and the vertical direction respective-
ly.

[0012] In another preferred embodiment, a first side of
the containeris disposed with a pressing device for push-
ing dry ice toward a second side opposite to the first side.
The rotary cutting mechanism is disposed on the second
side. The rotary cutting mechanism comprises a rotary
cutting plate, on which a blade and a support plate are
fixed. The blade is inclined in the direction from the sec-
ond side toward the first side and beyond the support
plate. A gap is provided between the blade, the support
plate and the rotary cutting mechanism. The bottom sur-
face of the container is correspondingly disposed with an
opening below the gap. The sliced dry ice particles drop
from the opening into the blanking passage.

[0013] Inanother preferred embodiment, the container
is disposed with a vent above the rotary cutting mecha-
nism.

[0014] Inanotherpreferred embodiment, the blade and
the support plate are in the same plane, and the blade
edge of the blade extends outward from the support plate
by 0.5-2 mm.

[0015] In another preferred embodiment, a first side of
the container is provided with a pressing device for push-
ing dry ice toward a second side opposite to the first side.
The rotary cutting mechanism is disposed on the second
side. The rotary cutting mechanism comprises a rotary
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cutting plate, on which a scraper is fixed. The scraper
comprises a plane, an opening and a blade edge, and
the blade edge extends out of the opening. A gap is dis-
posed between the scraper and the rotary cutting mech-
anism. The bottom surface of the container is corre-
spondingly disposed with an opening under the gap. The
sliced dry ice particles drop from the opening into the
blanking passage.

[0016] Compared with the prior art, the technical solu-
tion of the present invention has the following beneficial
effects:

1. The present invention provides an apparatus for
generating and delivering dispersed dry ice particles,
which employs a tray instead of a delivering shaft to
deliver dry ice, so that the dry ice particles can be
more concentrated and sprayed, thereby improving
the dry ice particles processing. The amount of the
dry ice particles is larger and the impact force pro-
vided is greater. Furthermore, it is possible to design
trays in different sizes with different quantity of hop-
pers. The dry ice particles delivered by a tray with
fewer hoppers can be more concentrated. The im-
pact force is, therefore, greater. However, the im-
pacts are not continuous. The trays can be adjusted
according to the process requirements. The linkage
device of a rotary cutting mechanism and a tray
drives the rotary cutting mechanism and the tray to
rotate in different directions by the same driving de-
vice and the reversing linkage device. The amount
of dry ice collected by the tray after one rotation of
the rotary cutting mechanism can be adjusted.

2. The present invention provides an apparatus for
generating particle spray, in which the container has
aquadrangular cross section in the vertical direction,
and two diagonal lines thereof extend in a horizontal
direction and a vertical direction, respectively. This
can effectively prevent the dry ice from rotating dur-
ing the rotary cutting process.

3. The present invention provides an apparatus for
generating particle spray, in which the dry ice is cut
rotationally in the container and an exit for a collec-
tion region is provided at the bottom of the container.
The path is simple and controllable. The entire chan-
nel can be sealed, so that the negative pressure of
aninjection pump is introduced into the rotary cutting
environment to make the transport of dry ice particles
uniform. Furthermore, as the transport path of the
dry ice particles is simple and controllable and kept
sealed, the injection pump can provide a greater
force on the dry ice particles, whereby the impact of
the finally formed dry ice particle spray is greater,
and the spray impact in comparison with thereof the
conventional dry ice cleaner can be increased by
more than 15%.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

FIG. 1 illustrates a schematic diagram of the appa-
ratus for generating particle spray in Embodiment 1
of the present invention;

FIG. 2 illustrates a schematic diagram of the appa-
ratus for generating particle spray in Embodiment 1
of the present invention in another perspective view;
FIG. 3 illustrates a schematic diagram of the third
gear in the engagement position in Embodiment 1
of the present invention;

FIG. 4 illustrates a schematic diagram of the third
gear in the engagement position in Embodiment 1
of the present invention in another perspective view;
FIG. 5 illustrates a sectional diagram of the tray in a
blocking position in Embodiment 1 of the present in-
vention;

FIG. 6 illustrates a schematic diagram of the rotary
cutting mechanism in Embodiment 1 of the present
invention;

FIG. 7 illustrates an exploded diagram of the rotary
cutting mechanism in Embodiment 1 of the present
invention;

FIG. 8 illustrates a side view of the apparatus for
generating particle spray in Embodiment 1 of the
present invention;

FIG. 9 illustrates an exploded diagram of the appa-
ratus for generating particle spray in Embodiment 1
of the present invention;

FIG. 10 illustrates a schematic diagram of the rotary
cutting mechanism in Embodiment 2 of the present
invention;

FIG. 11 illustrates an exploded diagram of the rotary
cutting mechanism in Embodiment 2 of the present
invention; and

FIG. 12 llustrates a sectional diagram of the scraper
in Embodiment 2 of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0018] The technical solution of the present invention
is further described below in conjunction with the accom-
panying drawings and specific embodiments.

Embodiment 1

[0019] Referring to FIGS 1-7, an apparatus for gener-
ating particle spray comprises a container 2 for placing
dry ice 1, a rotary cutting mechanism 3, a tray 4 and a
linkage device 5 for linking the rotary cutting mechanism
3 and the tray 4. The linkage device 5 is configured to
rotate the rotary cutting mechanism 3 and the tray 4 in
conjunction with each other. Since a linkage relationship
is formed between the rotary cutting mechanism 3 and
the tray 4, by setting a speed difference between them,
the tray 4 is just moved to the blanking position after the
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rotary cutting mechanism 3 has completed a rotary cut,
and thereby completing a process of rotary cutting and
blanking. Once these speeds have been set, the speeds
of them are constant. During a long-term movement, a
constant speed difference between them can be main-
tained, which makes the rotary cutting process and the
blanking process continuous. The work process is very
efficient.

[0020] Thelinkage device 5 comprises adriving device
and areversing linkage device. Said driving device drives
the tray 4 to rotate in a horizontal direction. The reversing
linkage device reverses the output of the driving device
from the horizontal rotation to a vertical rotation, thereby
driving the rotary cutting mechanism 3 to rotate in the
vertical direction.

[0021] In detail, the reversing linkage device compris-
es a first gear 51 that is linked to a rotating shaft of the
driving device and a second gear 52 that is placed per-
pendicular to the first gear 51 and engaged with the first
gear 51. The second gear 52 is arranged coaxially to a
transmission shaft, and the other end of the transmission
shaft is coupled with a fifth gear 55. The apparatus for
generating particle spray further comprises a movable
third gear 53. The rotary cutting mechanism 3 is coaxially
linked to a fourth gear 54 by a rotating shaft 31. When
the third gear 53 moves to an engaged position, the third
gear 53 is engaged with the fifth gear 55 and the fourth
gear 54, respectively, so that the driving device drives
the first gear 51 to rotate in the horizontal direction, and
the first gear 51 drives the second gear 52 to rotate in
the vertical direction. The second gear 52 drives the fifth
gear 55 to rotate by the transmission shaft, and the fifth
gear 55 drives the fourth gear 54 to move by the third
gear 53, thereby forming a linkage engagement to drive
the cutting mechanism 3 torotate. When the rotary cutting
mechanism 3 has to be stopped, it is only necessary to
remove the third gear 53 from the engaged position. In
this embodiment, the third gear 53 is driven by a cylinder
between an engaged position and a non-engaged posi-
tion along a guide railmoveable. By the above-mentioned
reversing linkage device, it allows that two components
are drove by a same driving device to rotate in different
directions, which can ensure that the relative speed be-
tween the two components is stable after a long period
of operation, and one driving device can be reduced, so
as to achieve a reduced volume and reduced costs.
[0022] The tray 4 is disposed with a storage area 41.
The storage area 41 moves to a blanking position or a
discharging position in conjunction with the rotation of
tray 4; when the tray 4 moves to the blanking position,
the storage area 41 is connected to the back side of the
rotary cutting mechanism 3 through a blanking passage
30, thereby collecting the dry ice sliced by the rotary cut-
ting mechanism 3 in the tray; when the tray 4 moves to
the discharge position, one side of the storage area 41
is connected to an accelerating air pump, and the other
side is in connected to a discharge nozzle. Therefore,
when the tray 4 moves to the discharge position, the dry
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ice particles in the tray 4 are ejected from the discharge
nozzle after being accelerated by the accelerating air
pump. In detail, the upper surface of the tray 4 is provided
with a blanking opening. When the tray 4 moves to the
blanking position, the particles fall from the blanking pas-
sage 30 into the storage area 41.

[0023] The above-mentioned device can be used as a
cleaning machine. In operation, as long as the discharge
nozzle is placed in the container to be cleaned, the high-
pressure dry ice particles enter into the container and
blow out the dirty matter in the container, thereby achiev-
ing the purpose of cleaning. Due to the above-mentioned
structure, the moving path of the particles is short, and
the moving path of the particles is kept closed, so that
the gas blown from the air pump accelerates the dry ice
particles and the impact force of the dry ice spray is in-
creased by more than 15%.

[0024] The cross section of the container 2 in the ver-
tical direction is a quadrangle, and the two diagonal lines
thereof extend in a horizontal direction and a vertical di-
rection, respectively. Since the container 2 is diamond-
like, when the dry ice block is placed in the container, the
dryice is limited by the inner wall of the container in either
the clockwise or counterclockwise direction. In this way,
during the rotary cutting process, the dry ice 1 can be
effectively prevented from rotating due to the rotational
friction caused by the rotary cutting.

[0025] A first side of the container 2 is disposed with a
pressing device 21 for pushing dry ice toward a second
side opposite to the first side. The rotary cutting mecha-
nism 3 is disposed on the second side. The rotary cutting
mechanism 3 comprises a rotary cutting plate 34, on
which a blade 32 and a support plate 33 are fixed. The
support plate 33 and the rotary cutting plate 34 are ar-
ranged to be parallel to each other with a space between
them. The blade 32 and the support plate 33 are in the
same plane. The blade 32 is inclined in the direction from
the second side towards the first side and beyond the
support plate 33. The blade edge of the blade extends
outwardly out of the support plate 33 by 0.5-2 mm.
[0026] A gap is provided between the blade 32, the
support plate 33 and the rotary cutting mechanism 34.
The bottom surface of the container 2 is correspondingly
disposed with an opening below the gap, so that the
sliced dry ice particles can drop from the opening into
the blanking passage 30.

[0027] Thecontainer2isdisposedwithavent22above
the rotary cutting mechanism 3. A wind pressure pumped
at the inlet end of the vent 22 can facilitate the blanking
of the dry ice particles, so that an agglomeration of the
dry ice particles and an uneven discharge can be avoid-
ed.

[0028] In this embodiment, in order to further increase
the degree of automation of the production process, a
dry ice remaining alarm device is provided, so that an
operator can add dry ice in time. In detail, referring to
FIG. 8,theremaining alarmdevice comprises a first sens-
ing component 6, a second sensing component 7, a trig-
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gering member 8 and a usage tracking component. The
triggering component 8 is disposed at the usage tracking
component. The first sensing component 6 is disposed
in the container 2 near the first side. The second sensing
component 7 is disposed on the first side of the container
2. The first sensing component 6, the second sensing
component 7, the usage tracking component and an in-
dicator light 9 are connected to a control circuit, respec-
tively.

[0029] In cases of heavy use of robotic arms for clean-
ing, a dry ice cleaning machine has three working states
to facilitate the work of operators. Before an operation of
the dry ice cleaning machine, the container 2 is filled with
dry ice, and the usage tracking component is placed at
the firstend of the container 2. In operation, the remaining
amount of the dry ice is gradually reduced from the first
end to the second end of the container 2, and the usage
tracking component and the trigger member 8 move from
the first end to the second end of the container 2 with the
reduced amount of the dry ice. Until the triggering mem-
ber 8 reaches the position of the first sensing component
6, it indicates a sufficient amount of the dry ice in the dry
ice cleaning machine, and the control circuit drives the
indicator light 9 to light up a first color.

[0030] When the triggering member 8 moves to the
position of the first sensing component 6, it indicates an
insufficient amount of the dry ice in the dry ice cleaning
machine, and the operator is required to replenish the
dry ice in the container 2in a timely manner. When the
triggering member 8 triggers the first sensing component
6, the control circuit drives the indicator light 9 to light up
a second color. Thereafter, until the triggering member
8 reaches the position of the second sensing component
7, the indicator light 9 still illuminates the second color.
[0031] When the triggering member 8 moves to the
position of the second sensing component 7, it indicates
that there is no dry ice in the dry ice cleaning machine.
At this time, the dry ice cleaning machine stops working.
The triggering member 8 triggers the second sensing
component 7, and the control circuit drives the indicator
light 9 to light up a third color.

[0032] By employing a large indicator light 9 that can
displays three colors, the remaining amount of dry ice in
the cleaning machine can be clearly indicated. An oper-
ator who controls remotely can more easily identify the
working state of the dry ice cleaning machine. Itfacilitates
the work for the operator and is conducive to the auto-
mated production.

[0033] ReferringtoFIG.9,thedryice cleaningmachine
according to the present invention further comprises a
progress bar 10. The two ends of the progress bar 10
are connected to the first side and the second side of the
container 2, respectively. The usage tracking component
comprises a progress baffle 101 and a connecting mem-
ber 102. The progress baffle 101 is disposed perpendic-
ular to the progress bar 10. The progress baffle 101 is
connected to the progress bar 10 through the connecting
member 102, and the progress baffle 101 is connected
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to the control circuit. The progress baffle 101 moves from
the first end to the second end with the reduced amount
of the dry ice and drives the connecting member 102 to
move synchronously on the progress bar 10. The trig-
gering member 8 is disposed on the connecting member
102.

[0034] Three connecting blocks are fixed together
around the progress bar 10 to form the connecting mem-
ber 102. One side of the connecting block located on the
left and right sides of the progress bar 10 is screwed to
the connecting block at the top of the progress bar 10,
and the other side is attached to the progress baffle 101.
The trigger member 8 is disposed on the connecting
member 102 in parallel to the progress bar 10.

[0035] One side of the connecting block located on the
left and right sides of the progress bar 10 is bent and
extended to the connecting block at the top of the
progress bar 10. The extended portion is provided with
a screw hole. The connecting block at the top of the
progress bar 10 is provided with a screw hole, too. The
three connecting blocks are screwed together by screws.
[0036] Inorderto realise automatic production, the dry
ice cleaning machine automatically detects the remain-
ing amount of dry ice. The first sensing component 6 and
the second sensing component 7 are both sensors.
These sensors are connected to a control circuit. The
sensors receive the signal sent by the triggering compo-
nent 8. The control circuit determines the color of the
indicator light 9.

[0037] The first color of the indicator light 9 is green.
The second color of the indicator light 9 is yellow, and
the third color of the indicator light 9 is red.

[0038] In order to enhance the alarm strength, the dry
ice cleaning machine provided by the present invention
further comprises a buzzer alarm. When the trigger mem-
ber 8 reaches the position of the second sensing com-
ponent 7, and the second sensing component 7 is there-
fore triggered, the buzzer alarm sounds.

[0039] In the prior art, the injection pressure provided
by a dry ice cleaning machine can only be manually ad-
justed by a regulating valve, which brings great incon-
venience to the automatic production. When a same
product requires two levels of injection pressure, the con-
ventional dry ice cleaners cannot meet the requirements
of automated production. Therefore, the dry ice cleaning
machine according to the present invention further com-
prises a pressure switching device which is connected
to the control circuit. Control signals are issued by the
control circuit to adjust the cleaning pressure of the clean-
ing machine currently in operation.

[0040] More specifically, the pressure switching device
comprises a first pressure output module, a second pres-
sure output module, a first regulating valve, a second
regulating valve and a pressure regulating cylinder. The
injection pressure of the pressure regulating cylinder is
manually adjusted by the first regulating valve and the
second regulating valve to form different dry ice injection
pressures, so that the first pressure output module and
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the second pressure output module can output different
dry ice injection forces, respectively.

[0041] After having adjusted the two injection pres-
sures, the operator sends a control signal using the con-
trol circuit to choose whether the first pressure output
module or the second pressure output module is used.
The injection pressure can be adjusted by remote control
of the control circuit during cleaning.

Embodiment 2

[0042] Referring to FIG. 10 to FIG. 12, in the present
embodiment, a first side of the container 2 is provided
with a pressing device 21 for pushing the dry ice toward
a second side opposite to the first side. The rotary cutting
mechanism 3 is disposed on the second side. The rotary
cutting mechanism 3 comprises a rotary cutting plate 34,
on which a scraper 35 is fixed. The scraper 35 comprises
a plane 351, an opening 352 and a blade edge 353. The
blade edge 353 extends out of the opening 352. A gap
is disposed between the scraper 35 and the rotary cutting
mechanism 3. The bottom surface of the container 2 is
correspondingly disposed with an opening under the gap.
The scraper 35 rotates with the rotary cutting mechanism
3 with respect to the side surface of the dry ice 1. The
sliced dry ice particles drop from the opening into the
blanking passage 30.

[0043] Although the present invention has been de-
scribed with reference to the preferred embodiments
thereof for carrying out the patent for invention, it is ap-
parent to those skilled in the art that a variety of modifi-
cations and changes may be made without departing
from the scope of the patent for invention which is intend-
ed to be defined by the appended claims.

Claims

1. An apparatus for generating particle spray compris-
ing a dry ice container, a rotary cutting mechanism,
atray and a linkage device , wherein the linkage de-
vice comprises a driving device and a reversing link-
age device, wherein the driving device drives the tray
to rotate in a horizontal direction, wherein the revers-
ing linkage device reverses the output of the driving
device from the horizontal rotation to a vertical rota-
tion and drives the rotary cutting mechanism to rotate
in the vertical direction.

2. The apparatus for generating particle spray accord-
ing to claim 1, wherein the reversing linkage device
comprises a first gear linked to a rotating shaft of the
driving device and a second gear which is arranged
perpendicular to the first gear and is engaged with
the first gear.

3. The apparatus for generating particle spray accord-
ing to claim 1 or 2, wherein the tray is disposed with
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a storage area, and the storage area moves to a
blanking position or a discharging position in con-
junction with the rotation of the tray, wherein, when
the tray moves to the blanking position, the storage
area is connected to the back side of the rotary cut-
ting mechanism through a blanking passage, where-
in, when the tray moves to the discharge position,
one side of the storage area is connected to an ac-
celerating air pump, and the other side is connected
to a discharge nozzle.

The apparatus for generating particle spray accord-
ing to claim 1 or 2, wherein a cross section of the
container in the vertical direction is a quadrangle,
and the two diagonal lines thereof extend in the hor-
izontal direction and the vertical direction, respec-
tively.

The apparatus for generating particle spray accord-
ing to any of claims 1-4, wherein a first side of the
container is disposed with a pressing device for
pushing dry ice toward a second side opposite to the
first side, wherein the rotary cutting mechanism is
disposed on the second side, wherein the rotary cut-
ting mechanism comprises a rotary cutting plate, on
which a blade and a support plate are fixed, wherein
the blade is inclined in the direction from the second
side towards the first side and beyond the support
plate, wherein a gap is provided between the blade,
the support plate and the rotary cutting mechanism,
wherein the bottom surface of the container is cor-
respondingly disposed with an opening below the
gap, wherein the sliced dry ice particles drop from
the opening into a blanking passage.

The apparatus for generating particle spray accord-
ing to claim 5, wherein the container is disposed with
a vent above the rotary cutting mechanism.

The apparatus for generating particle spray accord-
ing to claim 5, wherein the blade and the support
plate are in the same plane, and wherein the blade
edge of the blade extends outward from the support
plate by 0.5-2 mm.

The apparatus for generating particle spray accord-
ing to any of claims 1-4, wherein a first side of the
containeris provided with a pressing device for push-
ing dry ice towards a second side opposite to the
first side, wherein the rotary cutting mechanism is
disposed on the second side, wherein the rotary cut-
ting mechanism comprises a rotary cutting plate, on
which a scraper is fixed, wherein the scraper com-
prises a plane, an opening and a blade edge, and
the blade edge extends out of the opening, wherein
agap is disposed between the scraper and the rotary
cutting mechanism, wherein the bottom surface of
the container is correspondingly disposed with an
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opening under the gap, wherein the sliced dry ice
particles drop from the opening into the blanking pas-
sage.

A linkage device of a rotary cutting mechanism and
a tray, wherein the linkage device comprises a driv-
ing device and a reversing linkage device, wherein
the driving device drives the tray to rotate in a hori-
zontal direction, wherein the reversing linkage de-
vice reverses the output of the driving device from
the horizontal rotation to a vertical rotation and drives
the rotary cutting mechanism to rotate in the vertical
direction.

The linkage device according to claim 9, wherein the
reversing linkage device comprises a first gear that
is linked to a rotating shaft of the driving device and
a second gear which is arranged perpendicular to
the first gear and is engaged with the first gear.

An apparatus for generating and delivering dis-
persed dry ice particles comprising a rotary cutting
mechanism, a tray and a linkage device, wherein the
linkage device comprises a driving device and a re-
versing linkage device, wherein the driving device
drives the tray to rotate in a horizontal direction,
wherein the reversing linkage device reverses the
output of the driving device from the horizontal rota-
tion to a vertical rotation and drives the rotary cutting
mechanism to rotate in the vertical direction.

The apparatus for generating and delivering dis-
perseddryice particles accordingtoclaim 11, where-
in the reversing linkage device comprises a firstgear
which is linked to a rotating shaft of the driving device
and a second gear which is arranged perpendicular
to the first gear and is engaged with the first gear.

The apparatus for generating and delivering dis-
persed dry ice particles according to claim 12, further
comprising a movable third gear, which moves be-
tween afirst position and a second position, wherein,
when the third gear is in an engaged position, the
second gear and the rotary cutting mechanism are
connected by the third gear;, wherein, when the third
gear is in a non-engaged position, the connection
between the second gear and the rotary cutting
mechanism is released.
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