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(57) ABSTRACT 

A continuous processing apparatus comprises a tubular 
assembly that has a carrying path of a constant spatial cross 
sectional area throughout it and a pressure control unit in the 
carrying path, a retainer that is provided With throttle pieces 
of an area slightly smaller than the spatial cross sectional 
area so as to create labyrinth seal at least one of the upstream 
and downstream locations from the pressure control unit of 
the tubular assernbly along its carrying path, and a retainer 
carrying device placed in the tubular assembly for carrying 
the retainer. 
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CONTINUOUS PROCESSING APPARATUS 

FIELD OF THE INVENTION 

[0001] The present invention relates to a continuous pro 
cessing apparatus, and more particularly, it relates to a 
continuous processing apparatus that has a speci?c section 
provided With labyrinth seal to retain pressure controlled 
conditions, so that sterilizing procedure and hot cooking 
procedure are sequentially carried out under pressuriZed or 
pressure reduced condition. 

PRIOR ART 

[0002] Technologies Where pressure control procedure 
requires pressuriZing include alunitiZation (sealing) on alu 
minum products, resin curing on reinforced plastic, polymer 
impregnated reinforcement manufacturing (Japanese Exam 
ined Patent Publication SH058-18532), synthetic foam resin 
manufacturing (Japanese Examined Patent Publication SHO 
60-55283), steriliZation of medical equipment and food 
ingredients, and so forth. 

[0003] An apparatus that carries out the pressuriZing in a 
manner of batch processing is designed so as to perform 
sequential processing procedures under atmospheric pres 
sure, pressuriZed condition for the purpose of steriliZing, 
pressure reduced condition, and atmospheric pressure 
regained condition in a single pressuriZing and processing 
apparatus, and, it is disclosed, for example, in an of?cial 
gaZette of Japanese Unexamined Patent Publication HEI 
9-84567. Although the HEI 9-845 67 discloses a pressure and 
heat steriliZing apparatus of a batch processing type, such an 
apparatus must be provided With a steriliZing room having a 
control mechanism to repeat procedures of pressuriZing a 
processing chamber, processing raW/semi-processed mate 
rials, and reducing pressure in the processing chamber, and 
a tremendous cost of equipment investment is required to 
enhance throughput. There also arise problems that this 
requires larger-scale plant and equipment as Well as more 
complicated control system. Moreover, even after solid food 
contained in retainers are steriliZed, till the solid food is 
emptied out of the retainers into ?nal product containers, the 
retainers are left standing by, and the steriliZed solid food in 
those retainers may be contaminated With germs and viruses. 

[0004] In such an apparatus that carries out pressuriZing 
procedures continuously, a pressuriZing apparatus must be 
led, in an upstream location therefrom, by a pressure regu 
lation room to selectively adjust pressure from atmospheric 
pressure level up to pressuriZed level in order to carry 
materials to be processed in the tightly sealed pressuriZing 
apparatus. Also, the pressuriZing apparatus must be trailed, 
in a doWnstream location therefrom, by another pressure 
regulation room to selectively adjust pressure from pressur 
iZed level doWn to atmospheric pressure level in order to 
carry the processed materials out of the pressuriZing appa 
ratus. For instance, an official gaZette of Japanese Unexam 
ined Patent Publication HEI 7-67595 discloses an apparatus 
that continuously steriliZes food ingredients contained in 
retainers. Speci?cally, in the disclosed design, a food ingre 
dient supply unit, a linear tubular heater, a linear tubular 
cooler, and a dispensing unit are arranged in this order While 
the linear tubular heater and cooler have their respective 
inlets and outlets provided With dual tight seal gates or 
valves to sequentially open and close the gates, so that the 
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unprocessed and processed materials are supplied to and 
ejected from the linear tubular heater and cooler, respec 
tively, With the pressure kept unchanged. 

[0005] In such an apparatus, each time the unprocessed 
and processed materials are carried in and out of the linear 
tubular heater and cooler, the dual tight seal gates must be 
alternately opened and closed, and thus, there arise problems 
of complicated operability and degraded durability of the 
apparatus. 

[0006] A continuous rice steaming apparatus is disclosed 
in Japanese Unexamined Patent Publication SHO 52-64470, 
Where pressuriZing procedures are continuously carried out 
Without providing tight seal gates. This apparatus has end 
less, continuous conveyer belt, and a plurality of continuous 
housings With partitioning panels located at constant inter 
vals in a conveyer belt running direction and With side 
panels located along sides of the conveyer belt. Part of a 
running path of the conveyer belt passes through a steam 
heating chamber, and the steam heating chamber has an 
conveyer belt inlet and outlet Where the partitioning panels 
serve as gates to de?ne minute clearances. 

[0007] The continuous rice steaming apparatus has its 
conveyer belt complicated in con?guration to cause dif? 
culty in Washing it. The conveyer belt is required to be 
considerably long to result in the continuous lice steaming 
apparatus becoming larger in siZe, and additionally, the 
conveyer belt may be unavoidably ?exed because of thermal 
expansion to cause dif?culty in operation control and main 
tenance. Furthermore, a drive unit of the conveyer belt must 
be provided in the outside of the steam heating chamber, and 
thus, it is dif?cult to keep the continuous rice steaming 
apparatus steriliZed. Moreover, since the housings are con 
tiguous, materials, such as cooked rice, that have already 
been processed With pressure and heat in the housings are 
dif?cult to be emptied out of each of the housings into a ?nal 
product container, and this results in applicable food mate 
rials being limited to some range. 

[0008] On the other hand, technologies Where pressure 
control procedure requires pressure-reducing include sWell 
ing chocolate manufacturing of a batch process type as 
disclosed in an of?cial gaZette of Japanese Unexamined 
Patent Publication HEI 6-191515, and a pressure-reducing 
fryer that enables continuous processing as disclosed in an 
of?cial gaZette of Japanese Unexamined Patent Publication 
HEI 6-7255. Such pressure reducing apparatus must also be 
provided With a steriliZing room having a control mecha 
nism to repeat procedures of reducing pressure in a process 
ing chamber, processing raW/semi-processed materials, and 
pressuriZing in the processing chamber, and a tremendous 
cost of equipment investment is required to enhance 
throughput. There also arise problems that this requires 
larger-scale plant and equipment as Well as more compli 
cated control system. 

[0009] In such an apparatus that carries out pressure 
reducing procedures continuously, a pressure reducing appa 
ratus must be led, in an upstream location therefrom, by a 
pressure regulation room to selectively adjust pressure from 
atmospheric pressure level doWn to pressure reduced level in 
order to carry raW/semi-processed materials in the pressure 
reducing apparatus. Also, the pressure reducing apparatus 
must be trailed, in a doWnstream location therefrom, by 
another pressure regulation room to selectively adjust pres 
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sure from pressure reduced level up to atmospheric pressure 
level in order to carry the processed materials out of the 
pressure reducing and processing apparatus. The above 
mentioned dual tight seal gates must also be alternately 
opened and closed, and this results in durability of the 
apparatus being degraded. 

OBJECTS OF THE INVENTION 

[0010] Accordingly, the present invention is directed to 
overcome the disadvantages as stated above in the prior art 
pressuriZing apparatus and pressure reducing apparatus, and 
it is an object of the present invention to provide a continu 
ous processing apparatus in Which a tubular assembly cre 
ates labyrinth seal to de?ne a pressure controlled processing 
unit and to de?ne inlet and outlet to keep pressure controlled 
in the unit While raW/semi-processed materials are being 
carried in and out therethrough, so as to considerably 
simplify an arrangement of a pressure processing apparatus, 
facilitate to steriliZe the apparatus, retain the steriliZed 
conditions Well, omit pressuriZing and pressure reducing 
procedures in carrying raW/semi-processed materials in and 
out of the processing apparatus, and quickly activate a 
subsequent procedure on the processed materials. 

[0011] It is another object of the present invention to 
provide a continuous processing apparatus in Which a pres 
sure processing unit has a very small volume of idle space 
so as to reduce loss of steam and thermal energy required for 
processing for the purpose of energy saving, and so as to 
obtain even conditions of and stable controls over pressure 
and temperature. 

[0012] It is still another object of the present invention to 
provide a continuous processing apparatus in Which the 
processed materials can be effectively and easily emptied 
into ?nal product containers With extremely reduced residual 
materials, and a delivery route can be arbitrarily determined 
to doWn-siZe the apparatus. 

[0013] In general, labyrinth seal is de?ned as seal that is 
created by an arrangement Where a plurality of throttle 
pieces are provided to de?ne narroW ?oW paths, and the 
narroW ?oW paths and large spaces are alternately located in 
a speci?ed section to permit pressure therein to be enhanced 
or reduced stepWise, and to permit the speci?ed section to 
substantially be shielded against pressure variation, and 
more speci?cally, it is de?ned as mechanism in Which 
extremely narroW throttle ?oW paths are provided at inter 
vals betWeen the inner Walls of a carry-in and carry-out paths 
in a pressure controlled processing room and a carrying unit 
of raW/semi-processed materials, so as to substantially pre 
vent leak of ?uid. 

MEANS TO OVERCOME PRIOR ART 
DISADVANTAGES 

[0014] The present invention provides a continuous pro 
cessing apparatus that comprises a tubular assembly having 
a carrying path of a constant spatial cross sectional area 
throughout it and a pressure control unit in the carrying path, 
a retainer that is provided With throttle pieces of an area 
slightly smaller than the spatial cross sectional area so as to 
create labyrinth seal at least one of the upstream and 
doWnstream locations from the pressure control unit of the 
tubular assembly along its carrying path, and a retainer 
carrying device placed in the tubular assembly for carrying 
the retainer. 
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[0015] Preferred embodiments of the present invention 
Will be described hereinafter. 

[0016] Apreferred embodiment of the present invention is 
characteriZed in that the tubular assembly has a pressure 
control unit trailed, in a doWnstream location therefrom, by 
a container supply unit Which supplies a steriliZed container 
to engage an opening of the steriliZed container With an 
opening of the retainer. With such an arrangement, the 
processed materials that have been heated and steriliZed can 
be emptied into the steriliZed container Without aids of 
shoot, for example, and thus, the prior art disadvantage that 
the residuals of the processed materials in the shoot may 
cause contamination With germs and viruses can be elimi 
nated. 

[0017] Apreferred embodiment of the present invention is 
characteriZed in that the tubular assembly has the pressure 
control unit led, in an upstream location therefrom, by a 
preliminary heating unit. With such an arrangement, the 
raW/semi-processed materials can be quickly heated and 
steriliZed so as to effectively prevent deterioration and 
deformation of the materials. 

[0018] Apreferred embodiment of the present invention is 
characteriZed in that the tubular assembly has the container 
supply unit trailed, in a doWnstream location therefrom, by 
a retainer/container turning unit that rolls over the retainer 
united With the container. With such an arrangement, the 
raW/semi-processed materials can be effectively emptied 
into the container Without spill nor Without deformation due 
to impact and shock. 

[0019] Apreferred embodiment of the present invention is 
characteriZed in that the retainer/container turning unit is 
trailed, in a doWnstream location therefrom, by a container 
dispensing unit, a steriliZed top supply unit, and a top tight 
seal unit. With such an arrangement, the processed materials 
can be effectively prevented from being contaminated. 

[0020] Apreferred embodiment of the present invention is 
characteriZed in that the retainer/container turning unit has 
its doWnstream portion connected to an upstream portion of 
the tubular assembly via a retainer Wash unit. With such an 
arrangement, the retainer can effectively be carried repeat 
edly and used ef?ciently. A preferred embodiment of the 
present invention is characteriZed in that the retainer carry 
ing device utiliZes magnetic force to carry the retainer. With 
such an arrangement, the interior of the tubular assembly 
and the retainer can be extremely simpli?ed in their respec 
tive con?guration, and hence, some procedure like Washing 
can be carried out quickly and assuredly, and the apparatus 
can supremely effectively keep itself steriliZed. Additionally, 
a required cost of plant and equipment can be effectively 
reduced. 

[0021] Apreferred embodiment of the present invention is 
characteriZed in that the retainer carrying device may uti 
liZes carrying gears to carry the retainer Within and through 
the tubular assembly. With such an arrangement, the retainer 
can effectively be carried assuredly With reduced carrying 
force. 

[0022] Apreferred embodiment of the present invention is 
characteriZed in that the tubular assembly is circularly 
shaped in cross section, and the throttle pieces are also 
circularly shaped in contour With such a con?guration, 
narroW clearances can be created evenly and extremely 
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accurately between the tubular assembly and the throttle 
pieces, and the even clearances can be ensured even When 
the tubular assembly and the throttle pieces are thermally 
expanded, so as to ensure that the clearances effectively 
produce labyrinth seal effects. 

[0023] Apreferred embodiment of the present invention is 
characteriZed in that the tubular assembly has a plurality of 
steam supply noZZles. With such an arrangement, the tubular 
assembly can be divided into a plurality of subsections under 
varied heating conditions from one another, so as to carry 
out the heating stepWise depending upon types and natures 
of the materials to be processed. 

[0024] Alternatively, the pressure control unit is led, in an 
upstream location therefrom, by a preliminary heat process 
ing unit ?lled With steam ambience With the labyrinth seals 
intervening therebetWeen. With such an arrangement, steam 
leaked from the labyrinth seals can be effectively used to 
carry out some procedures like preliminary heating. 

[0025] An alternative embodiment is characteriZed in that 
the pressure control unit is trailed, in a doWnstream location 
therefrom, by a steam atmosphere processing room With the 
labyrinth seals intervening therebetWeen. With such an 
arrangement, steam leaked from the labyrinth seals can be 
effectively used to carry out some procedures like steriliZed 
packing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 is a diagram generally shoWing a continu 
ous processing apparatus of a ?rst preferred embodiment 
according to the present invention; 

[0027] FIG. 2 is a perspective vieW of a retainer of the ?rst 
preferred embodiment according to the present invention; 

[0028] FIG. 3 is a vertical cross-sectional vieW shoWing a 
tubular assembly along its transfer direction of the ?rst 
preferred embodiment according to the present invention; 

[0029] FIG. 4 is a vertical cross-sectional vieW taken 
along the line V-V of FIG. 3; 

[0030] FIG. 5 is a perspective vieW shoWing a container 
supply unit and a turning unit, and their nearby regions of the 
?rst preferred embodiment according to the present inven 
tion; 
[0031] FIG. 6 is a horiZontal cross-sectional vieW shoW 
ing the turning unit of the ?rst preferred embodiment 
according to the present invention; and 

[0032] FIG. 7 is a combined horiZontal and vertical cross 
sectional vieW shoWing another continuous processing appa 
ratus according to the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0033] A continuous pressuriZing apparatus of a ?rst pre 
ferred embodiment according to the present invention, 
namely, a thermal food steriliZing apparatus 1, includes a 
tubular assembly 10 that is linear in shape and has an inner 
cylindrical cavity of a constant cross-sectional area de?ned 
throughout its length, and the tubular assembly is comprised 
of a preparatory heating unit 12, a labyrinth seal pressuriZing 
unit 14, a pressure controlled processing chamber 16, and a 
labyrinth seal pressure reducing unit 18 Which are all 
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arranged in this order from the upstream along a processing 
line in a transfer direction of retainers R, as depicted in FIG. 
1. The tubular assembly 10 has, as shoWn in FIG. 4, retainer 
transfer electromagnetic bands 17 and 19 as mentioned 
hereinafter, on the opposite sides thereof. 

[0034] As depicted in FIGS. 1 and 5, the labyrinth seal 
pressure reducing unit 18 is, in doWnstream locations there 
from, folloWed by a container supply unit 20 that supplies 
steriliZed containers C to cap the retainers R, a turning unit 
22 that rolls over the retainers R capped and united With the 
containers C to load the containers C With steriliZed solid 
food ingredients such as base material and cooked rice that 
have been contained in the retainers R, a container dispens 
ing unit 24 that dispenses the containers loaded With the 
solid food, and a retainer ejecting unit 26 that ejects the 
retainers R rolled over and evacuated. The container supply 
unit 20 is connected to a steriliZing apparatus (not shoWn) 
that receives the containers C shaped and transferred from a 
container molding apparatus 21 or someWhere else to ster 
iliZe them. 

[0035] As depicted in FIG. 1, the container dispensing 
unit 24 is trailed, in doWnstream locations therefrom, by a 
gas replacement unit 31 that turns the air in the containers C 
to inert gas such as nitrogen gas, a top supply apparatus 30 
Which supplies steriliZed tops L to the containers C, a top 
seal unit 32 that tightly fasten the tops L to the containers C, 
and a ?nal product dispensing unit 34, as depicted in FIG. 
1. As required, a liquid supply apparatus (not shoWn) may be 
placed betWeen the container dispensing unit 24 and the gas 
replacement unit 31 to inject steriliZed liquid. 

[0036] Further, the retainer ejecting unit 26 is, in doWn 
stream locations therefrom, trailed by a retainer Wash unit 
40, and a retainer feedback line 42 that delivers the retainers 
R Washed in the previous stage, to the preparatory heating 
unit 12, in the described order. 

[0037] Each of the retainers R, as shoWn in FIG. 2, has its 
outermost surface circularly shaped, and it is provided With 
circular labyrinth seal throttle pieces 60 and 62 at the fore 
and after opposite ends of its length in its delivery direction 
to create labyrinth seals and is also provided With a boX 
shaped housing 66 to contain food ingredients. Inside the 
housing 66, food container 64 is de?ned With punched plate 
80 at its bottom, and a container engagement portion 70 is 
formed, surrounding an upper opening of the housing 66, to 
engage With each of the containers C. To the opposite sides 
of the housing 66, carrying magnets 72 and 73 are horiZon 
tally attached, With N and S poles of the permanent magnets 
being alternately positioned With each other at speci?ed 
pitches. 

[0038] The housing 66 of the retainer R is left open beloW 
the punched plate 80. 

[0039] The tubular assembly 10 is, as illustrated in FIGS. 
3 and 4, con?gured in dual-shell arrangement, i.e., in 
jacketed shell arrangement, comprised of an inner tubular 
member 100 and an outer tubular member 102, as desired. 
BetWeen the inner and outer tubular members 100 and 102, 
there are de?ned sectioned chambers 104 extending 45° 
beloW the common horiZontal radii of those members along 
both of their respective left and right opposite sides in the 
retainer delivery direction, and the retainer carrying elec 
tromagnetic bands 17 and 19 are positioned in the sectioned 
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chambers. The retainer carrying electromagnetic bands 17 
and 19 are cooperative With the carrying magnets 72 and 73 
to carry and deliver the retainer R. A conveyer may be 
substituted, Which includes permanent magnets With their N 
and S poles alternately positioned With each other, to carry 
and deliver the retainer R. 

[0040] Referring to FIG. 1 again, the preliminary heating 
unit 12 supplies saturated steam to the tubular assembly 10 
to preliminary heat raW/semi-processed food ingredients for 
subsequent processing. 
[0041] The labyrinth seal heating unit 14 and the labyrinth 
seal pressure reducing unit 18 create labyrinth seal by 
de?ning clearances of about 0.3 mm betWeen the inner 
tubular member 100 of the tubular assembly 10 and the 
labyrinth seal throttling pieces 60 and 62 of the retainer R. 
Consequently, pressure level in the labyrinth seal pressur 
iZing unit 14 varies from atmospheric pressure to higher 
pressure as it is measured in positions progressively doWn 
stream in the retainer delivery direction, so that the pressure 
controlled processing chamber 16 keeps its pressuriZing 
conditions unchanged. The labyrinth seal pressure reducing 
unit 18, While creating labyrinth seal as in the labyrinth seal 
pressuriZing unit 14, reduces pressure level to atmospheric 
pressure as it is measured in positions progressively doWn 
stream so that the pressure controlled processing chamber 16 
keeps its pressuriZing conditions unchanged. 

[0042] The pressure controlled processing chamber 16 
supplies pressuriZing steam from an upper portion of the 
tubular assembly 10 via a link tube 110, as depicted in FIG. 
1, to pressuriZe and thermally process the food ingredients 
contained in the retainer R. The link tube 110 is comprised 
of a plurality of noZZles 111 located along a retainer delivery 
path, and conditions of pressuriZing steam injected from the 
noZZles 111 can be varied to attain stepWiZe pressuriZing and 
thermal processing suitable to the food ingredients as 
desired. 

[0043] Additionally, by virtue of the plurality of noZZles, 
subsections used for thermal processing can be arbitrarily 
selected depending upon materials to be processed, and thus, 
setting and controlling the conditions of thermal processing 
can be facilitated. 

[0044] The container supply unit 20, turning unit 22, 
container dispensing unit 24, and retainer ejecting unit 26 
are ?lled With steam ambience to keep the steriliZed condi 
tions, and since, as shoWn in FIG. 1, the Whole section of 
these units are housed in a clean room 120, steriliZed food 
ingredients, the retainers R, the tops, and the like stored in 
this section is prevented from contamination With germs and 
viruses. 

[0045] The container supply unit 20 uses a container 
supply cylinder apparatus 122, as shoWn in FIG. 5, to lift the 
container C shaped by the container molding apparatus 21 
shoWn in FIG. 1, and it also uses a gate valve 123 Which 
opens to supply the container C to a container carrying and 
steriliZing apparatus 126. The container carrying and steril 
iZing apparatus 126 has its inside steriliZed by UV lamp 130 
and causes a container thrusting apparatus 124 to horiZon 
tally thrust the container C received from the container 
supply cylinder apparatus 122, so that the container C is 
delivered on container carrying rollers 125 and engaged With 
the retainer R at the container engagement portions 70 by a 
container loading apparatus 134. 
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[0046] The container loading apparatus 134 has its suction 
device (not shoWn) loWered to be af?Xed to the bottom of the 
faced-doWn container C at several points by suction force. 
The container loading apparatus 134, after shifting the 
container C to a position Where the container C can be 
engaged With the retainer R at the container engagement 
portion 70, loWers the container C and makes the suction 
device (not shoWn) release it. 

[0047] The turning unit 22 includes a Warming jacket 184, 
as shoWn in FIG. 6. The turning unit 22 keeps its inside 
steriliZed. A turning drum 185 can be rolled over about a 
center aXis 0 by gear 182, serving as a turning poWer source, 
and drive belt 183. The turning drum 185 comprises con 
tainer/retainer housing spaces 190 and 192 that accommo 
date the retainers R united With the containers in symmetri 
cal locations about the center aXis 0. When both the 
container/retainer housing spaces 190 and 192 are located at 
the same height, one of them, i.e., the container/retainer 
housing space 190 is in an eXtended position from the 
tubular assembly 10 While the other, i.e., the container/ 
retainer housing space 192 is in an upstream eXtended 
position from the container dispensing unit 24. The turning 
unit 22 tumbles the turning drum 135 by 180° about the 
center aXis 0 to empty processed food ingredients in the 
retainer R into the container C. 

[0048] The retainer R separated from the container C in 
the container dispensing apparatus 24 is Washed in the 
retainer Wash apparatus 40, as shoWn in FIG. 1. Then, the 
retainer R is delivered to the preliminary heating unit 12 via 
a retainer feedback line 230. 

[0049] In an alternative embodiment of the present inven 
tion, corrugated panel may be substituted for the retainer 
carrying magnets as mentioned above, and in such an 
arrangement Where a cam mechanism is used to carry the 
retainers R, as shoWn in FIG. 7, there are de?ned sectioned 
chambers 504 and 505 extending 45° beloW horiZontal radii 
of the tubular assembly 10 along both the left and right 
opposite sides thereof in the retainer delivery direction, With 
pairs of retainer carrying gears 506 and 508 being positioned 
at intervals shorter than the retainer R in the sectioned 
chambers 504 and 505 in the delivery direction. The retainer 
carrying gears 506 and 508 are rotated by carrying shafts 
512 and 514 extending through a steriliZed pressure-durable 
seal bearing 510 into the sectioned chambers 504 and 505, 
conical cams 516 and 518 attached to the carrying shafts 512 
and 514, a conical drive cam 520 engaged With the conical 
cams 516 and 518, and a drive shaft 530 attached to the 
conical drive cam 520, so as to carry and deliver the retainers 
R. 

EFFECTS OF THE INVENTION 

[0050] In a continuous processing apparatus con?gured as 
mentioned above according to the present invention, since a 
tubular assembly create labyrinth seals to de?ne a pressure 
controlled processing unit and raW/semi-processed material 
carry-in and carry-out units to retain pressure controlled 
conditions, its pressure processing device can be of very 
simple con?guration, the apparatus can be steriliZed easily 
and can retain its steriliZed condition Well, the apparatus 
requires no procedures of pressuriZing nor pressure reducing 
in carrying raW/semi-processed materials in and out of it, 
and the apparatus alloWs succeeding procedures to be 
quickly activated to further process the processed materials. 
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[0051] Also, according to the present invention, the pres 
sure processing unit has very small volume of idle space so 
as to reduce loss of steam and thermal energy required for 
processing for the purpose of energy saving, and so as to 
obtain even conditions and stable controls of pressure and 
temperature. 

[0052] Further, according to the present invention, the 
processed materials can be effectively and easily emptied 
into ?nal product containers With extremely reduced residual 
materials, and a delivery route can be arbitrarily determined 
to doWnsiZe the apparatus. 

1. A continuous processing apparatus, comprising a tubu 
lar assembly that has a carrying path of a constant spatial 
cross sectional area throughout it and a pressure control unit 
in the carrying path, a retainer that is provided With throttle 
pieces of an area slightly smaller than the spatial cross 
sectional area so as to create labyrinth seal at least one of the 
upstream and doWnstream locations from the pressure con 
trol unit of the tubular assembly along its carrying path, and 
a retainer carrying device placed in the tubular assembly for 
carrying the retainer. 

2. A continuous processing apparatus as de?ned in claim 
1, Wherein the tubular assembly comprises a container 
supply unit that is located in a doWnstream position from the 
pressure control unit for supplying a steriliZed container to 
unite the retainer With the steriliZed container by engaging 
their respective openings With each other. 

3. A continuous processing apparatus as de?ned in claim 
1, Where the tubular assembly comprises a preliminary 
heating unit that is located in an upstream position from the 
pressure control unit. 

4. A continuous processing apparatus as de?ned in claim 
2 or claim 3, Wherein the tubular assembly comprises a 
retainer/container turning unit that is located in a doWn 
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stream position from the container supply unit to roll over 
the retainer united With the container. 

5. A continuous processing apparatus as de?ned in claim 
2, Wherein the retainer/container turning unit is trailed, in a 
doWnstream location therefrom, by a container dispensing 
unit, a steriliZed top supply unit, and a top sealing unit. 

6. A continuous processing apparatus as de?ned in claim 
2, Wherein the retainer/container turning unit has its doWn 
stream end connected to an upstream end of the tubular 
assembly With the retainer Wash unit intervening therebe 
tWeen. 

7. A continuous processing apparatus as de?ned in claim 
1, Wherein the retainer carrying device utiliZes magnetic 
force to carry the retainer. 

8. A continuous processing apparatus as de?ned in claim 
1, Wherein the retainer carrying device utiliZes gears to carry 
the retainer Within and through the tubular assembly. 

9. A continuous processing apparatus as de?ned in claim 
1, Wherein the tubular assembly is circularly shaped in cross 
section, and the throttle pieces are circularly shaped in 
contour. 

10. Acontinuous processing apparatus as de?ned in claim 
1, Wherein the tubular assembly comprises a plurality of 
steam supply noZZles. 

11. Acontinuous processing apparatus as de?ned in claim 
3, Wherein the pressure control unit is led, in an upstream 
location therefrom, by a preliminary heating unit ?lled With 
steam ambience, With the labyrinth seal intervening ther 
ebetWeen. 

12. Acontinuous processing apparatus as de?ned in claim 
1, Wherein the pressure control unit is trailed, in a doWn 
stream location therefrom, by a steam ambience processing 
chamber With the labyrinth seal intervening therebetWeen. 

* * * * * 


