MEANS AND METHOD FOR STERI LI ZI NG SPI CES AND LI KE SUBSTANCES The @e&@‘ gm
invention relates to inproved means and method. for sterilising food =~ .
peoducts and particularly spi ces such as Ieafy herbs and other Iike spi ces

and spice- |ike substanceMEANSeANDa PROSTERILIZANG or sterilizing

food products including |leaf@ JIKEC¢ [P t he known devi ces
have certsdn |linitations and shortcom ngs For exarrpl e, the known devices,
for the nost part, use ‘chemical sterilizers or wet steamand if wet steam

s used, It is used o apsbgihti ArintldH YUV BpBlall Yllahd'Gind"d

has a fai rly high pressufe apparat us prodéuces so contam nati on of
t he product belm@tl@,@@»rlﬂqlze@t&m&iWMV§DQQI ypupfuctst hand apartieniarly

flavor of the noggch DR USiddy 1adneail obHER Ytk LpATLE AT b el N

sterilizing ne ively pressures are requir
pressures are ubiisslqubahemeed to atnosphere suddenly and in the presence

of the product bei ngpsse %I lér?eeg%uﬁ?dan hih SHEYSBeLC! Al vgltgrtﬁ?%ép, ??d%%‘?s

| oss frequently danages the pr I'n SOMe cases, causes
to undergo puf fpreductshingiuvdéngsieaflyi ienbs: and cabiceadbusbt adileaf dthe

produces sone C’?‘?‘égéﬁahf §AGL Hhvd’ #%g{,?d!&ﬁi?ﬁ{:%hﬁt Parri\sn'él?gr e Cl%é

can adversely a aste and avor €7 nor e ere
are used as t heFer eexampley nlelthuknowherdevmemnefdangmetnostleppmtsoruse

opersLLr i o, PERBRELLS SORLL1A6nd he AOURIS, SRt URE. REGa 103000,
t hem unsaf e. ithis, usedecim a sterikizing enﬁmmtagmt sdrélativelyns
el e WL G e

chem cal produces some contaminatlon of the product being sterilized

: ‘and may adversely affect the taste and/or flavor of the
product being sterilized. Also, when wet steam is used as |

the stéri'lizing_ medium, reiatively high pressures are

required and the high pressures are usually exhausted to

atmosphere suddenly and in the pi:'esence' of the product

being sterilized, and this ‘sudden relatively h'igh pressure

loss frequently damages the product and in some cases,

causes the products to undergo puffing. The use of

sterilizing chemicals and wet steam also produdes some
chemical reaction in the product being sterilized and this
K,/’ can adversely affect its taste and flavor. Furthermore,
where chemicals are used as the sterilizing medium, there
is some danger to the person operating the apparatus and it
is not altogether clear whether or not chemical sterilizers
contaminate the products in such a ménner as to make thenm
unsafe. Thus, there are definite disadvantages and
limitations of known apparatus and methods for sterilizing
food products and these are overcome by the present
apparatus and method whlch produces little or no chemical
or physical change in the product being sterilized and it
_ -1-



or physi cal change in the product being sterilized and it is able to be
operated in a continuous or in, an intermttent node to econom cally "and
efficiently dseriabilee ltar gbeguapenatesd ofirspiae. confhrupusseonr appar arus© °*

also lends itself to, bein aiJlored to th har agt er.st.i cs of the.qr.qduct
bei ng. oreri | LEERFMHEERTECTRGE £8 SoanontcRh it sheiRtie it searatua
flexi Ib! e Sndlﬁeq& abi?;tbtbest@i'fl afeikcd O earmi dbi:bteea!tlt_appdmtgbem; o
sterilizeaq. e.lnventio rovi ges 0CeSS or,_.ster 4 S ¢cesS a
Teaty horbs A6RgR Staai Pl ke RS, a0 10RRR0 H O i crhararharBtits
pre-det er m nedespgbducti beingBtesiilicedndhichs e’ Aothakeitiuehdtakinownzed

by superheated steamin the closed_ chanber; .introdugi a product, sel ected
fromthe groBPPRSALNS: i HaiehRsARS ai??sofﬁseﬁ? e AR glg?iﬁ h@g‘g‘? ofPobe

conveyor neagailloriede td eaeth @iFfedent produdct PeishtpEerviidwd exposing
t he cl osed chanber_to inbl ent at nosphere; exposing the product qn the

conveyor neans toT8@peiRVRBLLOD SPEIVLARS: A HRRIRFRN r S dizdng he

super - heat egngrjég#;hetrlﬁ RioapiGisirg:ansferring the product from
t he closed chanber to.an outlet chanber w thout exposing the closed chanber
to anbient at nospleStabldsiing peolaged,cranper having qut pre-detesadingd o

rate sel ect edd13udih S%&Hﬁ&ﬁﬂiﬁéﬁ kY pHeSbulel RAr VP eHaadii 1H R o
_ phere. The inven{ion also provides an apparatus for
sterilizing by coperheatasd shpamdin dhe icliored £harbexy sterilizing
chanber, said chqwod@_ujj,{gg _cgnv5¥3&uggan§efl%rct%qwef§&g atﬂgod%,&pread
on the .consisting essentially of spices and leafy herbs onto \.J
conveyor means in the closed chamber via an inlet ‘chamber
without exposing the closed chamber to ambient atmosphere;

'exp'o'sing the product on the conveyor means to -super-
heated steam in the closed _chambér_ such that the super-
'heéted steam steriiize_s the product; | - _

_ | ttanSferr_ing the pi'oduc:t from the_ closed chamber to an
outlet chamber without exposing the closed chamber to
ambient atmosphere; and ) _

relieving pressure in the outlet chamber at a rate
selected to avoid puffing of the product without exposing
the closed chamber to ambient atmosphere. o |

_ The invention also prbvides - an apparatus for \,\/
sterilizing spices and leafy herbs comprising:

a sealed sterilizing chaiaber, 'said_- chamber having
conveyor _meéris- for conveying a product _sprea_d' on the
conveyor means between an inlet poSitioxi and an outlet
'positién H _ .

| means for maintaining an.environment of super-heated
steam under a pressure and at ‘a temperature in the
steriliz.__ing chamber selectéd such that the superheated
steam sterilizes the product; | | '
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éonveypr_neans between an inlet position and an outl et position; neans for
mai nt ai:ni ng an environnent of super-heated steamunder a pressure and at a
tenperature in the sterilizing chanber selected such that the superheated

steam sterilizes. thgnp%RgPEt 8abefhaigabﬂgatﬂgmyﬁgﬂséggfgigghécbﬁgﬁber

sterilizimig chamber an the i1nlet position to deposSit the
product KQu theand rwlameqlrevan'eh athe hinlett cpopbeion ok deposit cthe Heyedyct

attached 10 U NenStee] Lbivagof NaBbee geCeall sede bogitlnsut| et position to

receive the pro fron1 e conveyor neans at the out 03|t|on each of
said inlet and outlen @hbh%tr@h%mh@rl%tt@Fbﬁ¢é%®e%h¢v%t exhl b2y HRamber d

val ve neans fo rﬁgerf{%f'%ﬁ?q{ﬂé%‘ﬂ%{ gae&%&bﬁetgeﬁaﬁewaaeﬁ "pESade

sterilizing cha 0 a respective spacé outsi e sterilizing
chanber; and nExom the cevveyoy peessuab thet hutdet| positdanér at a

sufficiently slow rate tge e@%{&?iﬁﬁgtt£ﬁapaﬁéisk I gggg t&éﬁ £ﬂ§g§fto

not puffed when the respectlve openi ng neans opens e ou
t he respectlverespeeti?hesealedtchambarth@d pﬁdﬂ&kﬂﬁanseﬁmﬁw%ﬂt@rmamelY

sterilizing fugﬁsgiﬁafggg (gk(ééiéﬂ"k er tﬁﬁéﬁﬁgﬁe%é3 ?t W

housi ng nenber zing ch erern, an en ess
spaced upper aoﬂahbaerahdltoraachapeqnﬂwauspacqrnntaiﬁeItuengtenahb%ingnd

ext endi ng arpugﬂ ﬁge gypport menbers, neans for noving the belt, inlet
means i ncludin ﬁég "8 rmng a | ock chanber attached to the hou3|ng at a
| ocati on above the means for reducing pressure in the outlet chamber at

) . a suffidiently slow rate to ensure that the product in the
N - outlet chamber is not puffed when the respective opening
means opens the outlet chamber to the réspective space.
_ The invention further provides an apparatus for
~sterilizing  fungible food products and like substances
comprising a sealed housing member having a sterilizing
chamber therein, an endless belt with spaced upper and
' lower belt reaches mounted in the sterilizing chamber and
extending around spaced support members, means for moving
the belt, inlet means including means forming a lock
chamber attached to the housing at a location above the
upper belt reach adjacent to one end thereof, outlet ‘means
_ including means formlng a lock chamber attached to the
housing at a location below the opposite end of the upper
- belt reach in position to receive products that fall off
- the belt end, each of said lock chambers having first valve
| means - operable to control communication between the
 respective lock chamber and the sterilizing chamber and
_ sécond valve means operable to control " communication
::between the respective 1lock chémbers and ambient
 atmosphere, means to control actuations of the first and
second valve means so that the sterilizing chamber is never
exposed to ambient atmosphere during operation of the
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upper belt reach adjacent to one end thereof, outlet neans including means
formng a | ock chanber attached to the housing at a | ocation bel ow t he
opposite end of the upper belt reach in position to receive product’s that-

fall off thadalil At appaikatussabfid AeknshaEBEESabaYI VUL €86 it 1& MeaNS

operable to control communi cati on between t he respective -l ock chanmber and

the steril il9cky Chamher afPrkeconFrallablikake RV ig o the c FHeSF W
connunlcatwngy%HM¥aygggadﬁﬁggﬁxéf/ ﬁyggéwﬁgbers and anbi ent -at nosphere,

nmeans to control actuations of the first and second val ve neans so that the
sterili zi ng chafhe |1@V|¢é\té-t°nex§§§'§bero Bﬁmféﬂﬁsatﬁhﬁph@@mﬁmﬁg eration

of the - ter:?ffiiﬂ \ﬁ%%rﬂd&s &?%ifééﬂ Wdrhd Enput | et

| ock chanb cont relleV|ng the pressure ‘therein toward
atnnspherl@nmqaﬁunqurﬂﬁ;nqwentlon further prOV|des t he apparatus for

sterilizing fun #gghv 6&3#& #Eg
conprising: a | agcaﬁ%éé ousi ng ing s %c%éi i nner and out eér&wa ﬁ’port i ons

with a sealmrﬁmqﬁshm Sheﬂeﬂetsmedtrf@mmbrthauebagmnb pche i on
defi ni ng a 4 %ﬁﬂElﬁéﬁl iner %§§ ﬁgfgnigsa féﬂﬂfﬁ%%#ﬁﬂ%'nto

t he space béetween ousi ng ma por I ons
i ntroduce therewidhing stean1 lnto the ster|I|Z|ng chanber to produce a

I
el reacns. andeE e SREFbducE] SHME LY Ind ubite BARMRAE AN

lnner and. outer: houszng wall portions;

~ means to introduce superheated steam into the
sterilizing chamber to produce a stérilizing environment’ "
therein; o
‘an endless belt having upper and 'lower belt reaches
andgextendlng around spaced belt support members located in _
the sterilizing chamber; - | _
motor means connected to one of the spaced belt
support members to rotate said member to move the belt;
inlet means mounted on the housing at a locaﬁion above
the endless belt adjacent one end thereof, said inlet means
including chamber forming means having an upper port for
receiving products to be sterilized ahd a lower'port for
discharging products from the ‘chamber into the sterlllzing
chamber and onto the upper belt reach, first valve means
associated with the upper port to.control communication
therethrough, second valve means associated with the outlet
port to controi cbmmuniéation therethrough; '
outlet means attached to ﬁhe housing at a location
below one end portion of the belt in position to receive
products falling .off the end of said belt, said outlet
means including chamber forming means having an upper port
in'position.to receiVe.products falling off the belt and a
lower port for discharging products from the chamber, first
-3-



t'he sterilizing chanber; notor means connected to one of the spaced belt
support: nenbers to rotate said nenber to nove the belt; inlet neans nounted

?ﬂ .thef housi gg_ &ltut:tenéwcaama a:{uat%l 2 taﬁseadhefaa Rellth aﬁhecesgitm nedns to’
ereof, said inlet means including chanper fo ng, nea avi ng _an upper
port Tor t ecei viSRNPrOMRARI R G Lon b Fueen JHAe o SEERALIAANS FhABReT and
?thChar gwrg }0[ OciHd F‘]oxiﬁfm :rﬁ’éhrli‘&,armﬂ ddtiohd fwtﬂteg:r .Mdlﬁiéﬂ@tmﬂ&s”sdﬁﬁm 0
e upper be reach, first val ve neans associ ated.w th the upper, port .to

control comuni d&t¥bERS QWY RAANS & APNFH e q@éﬁ@*&@&i‘ﬁ’ﬁ&ﬁ?‘%ﬁ’h t%'}ﬁe
outlet port to CRIEYEE WmEHAB MrRtdmidierSindspiidre PHN®t Means attached to
the housing at a | ocati on bel ow one end portion of the belt in posjtion to

recei ve products fal IReRPSff asgocdadedi sWibhpelthe sapytdet etchamher to

i ncl udi ng chanbeggyd L 06 ABEEBy N {v@ e i $ite [ theEsini on to receive
products falli ngﬁ%f%ﬁe belt and a [ ower .polr[it%efor d‘iascha}r I ng products,
fromthe chamber, fi¥ntusg.of aBBPI-'éFuﬁa'P-Oea%&ﬁ§a§§§o&’|1§%ed:?\ﬂ tipvention

outl et means 10 GANt{NY €0 nioQﬁ:tlie‘%n s (88 Sh85bbidted VAaVee mauih
the outlet neans, and second outlet valve neans associated with the outl et
means to -cont rolaxemperdedisaldyt warkrce odbl eccomminiaatiomb with the
at nosphere; and é@?}?fli@fﬁﬁ%l‘?&nﬁ&kr Yrid withCamBYEhe! atﬁ?éﬁﬁ@fe afd operate
predeterm nately relTeve the pressure therein. In use of apparatus in
accordance with ime anvmanhen tHe i ABet nokd &¢t | eubstanidiad land akkaxi &hei
val ve means are HELEofi£ahdY oilvAeetineReC O BheA!d G 11 1414 ° chbRbl AiHEh
chanber ‘and wi t h  anbl ent atnosphere .and operate _ _

. products are introduced into and removed therefrom. 1In a

\/ preferred apparatus the sterilizing environment in the

-sterilizing chamber has a relativeiy low pressure within
the range from about 5 td about 30 pounds per square inch
gauge (PSIG), (from about 1.35 atmosphere to about 3.05
: aéx&%gﬁé;z?e‘i?"g %:se%p%g:tgroeé ;w tﬁi‘gxﬁ‘:grange from about 180°F -
to about 300°F, (from about 82°C to about 149°C). Super-
heated (dry) steam preferably at a temperature between
about 215°F and 350°F (101.5°C and 177°C) is introduced
into the sterilizing chamber in a preferred process in
" accordance with the invention so that the environment
maintained therein is able to sterilize products such as
spice-like subsfances on the ~conveyor means without
exposing the products to substantial amounts of moisture
and therefore without increasing the moisture content of
the products or spices being sterilized, and without
otherwise altering the physical or chemical characteristics
thereof. " The present apparatus can be operated
continuously to sterilize products and it does so without
subj ectix_xg the products or spices to sudden pressure
changes of sufficient magnitude to produce physical changes
or puffing of th'e'products. The preferred apparatus is —_
..4—
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in a manner so as not to substantially alter the sterilizing environnent in
the sterilizing chanber when products are introduced into.and renoved-
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Fig. 2 is a right end view of the sterilizing
apparatus shown in Fig. 1;

Fig. 3is a cross-sectional view taken on line 3-3 of
Fig. 1; and . _ '

Fig. 4 is a diagrammatical side elevational view that
illustrates a typical order or sequence of operations that
take place.usingfthe subject apparatus.

| Description of Preferred en

Referring® to the drawings more particularly by

teference numbers, number 10 in Figs. 1 and 2 identifies a

preferred embodiment of a sterilizing'apparatus constructed

accordingto
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her bs and various spices and spice-Ilike subst ances. These and ot her obj ect s

and advdntages of the present invention w.ll  becone apparent after ..
consi deri ng ollomnn e | ed specificat Jon [ o] LeN, th the
acconpanyi ng &r gvvling SC?I %ﬁé resfe"?hénﬁ%ﬁ Ngs EP% % Hgtg ] sWde

el evationdl vijgw10bes &t &iohbdied @mmaat Y&t hegs Bty qczco:mibﬂglé xdriRd
pr esent iMGenti on; Fig. 2is aright end view of the sterilizing

appar at us. showy" antﬁblglarl;melibgr Bl i atecoosscsedbsedaind ismwliedkat otH i ne
3-3 of Fig. 1; and Fig. 4 is a diagrammtical side elevational view that

i1 lustrates aoPPBFihe YrifebYoflautifeMeBDEFS otferrad éﬁsa’t%aﬁ“ttakée pfef'e @i ng
the subject appa|afuys. r%%n%EFQH Yhel Qagr(elt. & hesErpod r?ﬂlt Lef r%p%ﬁaﬁgd

the draw ngs - nore partlicu rererence numnpers,

1 and 2 identighirgs)en Psir@isr ed ﬂiﬁJdel @86k mv@gstnenhtéaldw1apeaf@é;s&t1ve
constructed according to t he teachi ngs of the present invention. The

apparatus 10 ifdehgel@sbealt suppgot arembebuRaranhddbet edn hendliasg £2ewitleh biedt
formed by a tubular nmenmber 14 or structure closed _and seal ed at_both

opposi te ends 2y iE| BR%HE WRERLEY¥ endd ngnaragndifdes dl fAgT S medRrEs 0?4 ARk s,
Munted in thg,lackst el ﬁgugmﬁé?zoaraﬁdazpa' "l 5?59@%?% AL Cha IR g 20

and 22 each havi ng nount a respective fl support nenber

24 and 26. Ana@@db%fsexfd@y bbss&oﬁidtea8tngmltweoaeﬂt e2d endirbggRr shupkdt he
fl anged nenbers 24 and 26 and around the shafts 20 and 22. The fl anged

menbers 24 anstrﬁssasecq)roevf éoabt ga soovss whiich et Itlo bgome tamparent 28 a trough

shaped
hereinafter. The housing structure 12 is supported in an

~ elevated position by spaced support membérs 30 and 32, and the
end caps or closure members 16 and 18 may be connected to the
hbﬁsing 12 by hinges 34 so that they can be swung open and closed
without being completely removed for access to the.interior of. .
the elongated housing 12 as required. The housing also is
preferably jacketed with pipes and chémbers to further insulate
the interior. When the closure members 16 and 18 are in Eheit
closed and lockeé positions a sealed sterilizing chamber 36 is
formed in the housing 12.

Referring again to'Figﬂ'l, the belt 28 is sHOWn as being
movable in a clockwise direction, that is the upper reach of the
belt moves from left to right;. Attached to the upper surface of
the hopsing 14 near the left end.thereof and at a location above
the left end portion of the upper belt reach is an inlet conduit
38 whi¢h has a flange 40 ﬁhat sealably engages a flange 42 on the
lower end of an input assembly 44. The input aésembly 44 has a

lower spout portion 46 which communicates with the inlet tube 38



cross-section for reasons which wll becone apparent hereinafter. The
housing structure 12 is supported in an el evated position by spaced support
menber s 36néndh632~19mde@ﬁetb¢|d°@iap§ ‘ektathediit® ReMBers NEisHdng 18 vwiclhe . .

connected to the hqusing.12 hi nges 34. so t the be S open and
“closed wi PABU? TR é V%t'& 'V’err vBES} OO acceggr?% thenrhlentm gg of the

el ongat ed, Qpysi 9 112 a%%aEﬁgé“ EEGneBRGNOESINGRIraR1 hg LTS ahwm acket ed
wi th pipes and chanbers to:further insulate the interior. Wen the closure

menbers 16xe&skdsl ritoe aind L heattadhededt atits dppolsétie persd tioons pdsseal B4

steri'lizing chanber 36 is formed in the housing 12. Referring again to Fig.
1, the belec@ged sinsRowy1Aa899RI IRy SHHIabP e |W%1cé’llééﬁ9\h' s"!?‘tﬁlr"éclsFo‘PFS that is

t he upperP ? Of s"frné’"fﬁ'l"t {@V:,[e:ﬁ)uftlr e\g%l efOF gh‘g”,l c%g‘lag (o t he upper

surface o near e er eof an ocati on above

the left 35\&5%& i«HasOkhbPeotiPRReTa BELECE 6 hylazadlié NdLtpneanduié 38 which:
has a flange 40 that seal ably engages a flange 42 on the | ower .end of an

i nput assprigssures. (nblige shopuit . a%@mbpyesmmﬁassalhbmﬂ%qﬁ)utntpofﬂwcmf 46 which

conmmuni cates with the inlet tube 38 -6- - and the upper end t of iIs
attached EbePihan@thshsi HePes B PEn6 Rkt aFar‘l‘ﬁx?ébFEev&%}’é’“néﬁb%?deEFg’

posi t | onego LcT el . JENg TRy 8 KabYeL o0 AULAEDEE, LR OUBeRNS:

operating rooe ends and attached At its opposq{e end to

a piston pds | Gatedd pbBi Bisy] | NHRY choysd rtgaa‘iﬁmﬁhsf Cifd WdawehpsiSén@in56 has
~hydraulic or pneumatic input tubes 58 and 60 whi ch connect opposite ends

t hereof tbnadFigourceibh hiyelrealviec 58r epgreaimeg ivelpeeseal Sl(.-noThehepan). \Wen
pressure i s jintroduced i nto one or bhe ot her of the tubes 58 or

causes thRPHiIEEOS 154YERE e @dfRecl el rRPSSS AROP VIS ¥2358t 6e?1‘b\ﬁg' ‘ei t her \J/

toits Opfﬂ‘éﬁe EQOSed position of the valve 50 the environment in the
. chamber 36 communlcates w1th the chamber formed in the spout

portion 46, termlnatlng where the valve 50 engages with the valve
seat 61. This means that there is communication'bebween the
chamber 36 and the space in the spout 46 and both Qill therefore
have the same environment. It is.expected that the volume in the
spout 46 w1ll be much smaller than the volume in the chamber 36
for its effect on the overall enV1ronment is negligible.

Another chamber is formed in the housing member 62 and
extends from the Oalve seat 61 upwardly for.communication with an
inlet_funnel 64 throqgh another tubular valve housing 66 of valve
assembly 68. _fhe valve assembly 68 includes a.movable valve
member 70 abtached'to a rod 72 that extends into cylinder housing
74 where it ia.abtaehed_to biston 75. The housing 74 also has
hydrauliclor.pneumatic'connections 76 and.78 that communicate

respectively with the houslng 74 on opposite sides of the piston

.
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its closed position. The closed position of the valve is shown in Fig. 2
with the val ve 50 engagi ng val ve seat 61. The open position is when the,
valve 50 is spaced, fromthe valve seat. 61.. In.the closed position of .the
val ve 50 the 2%\/1 roneR 'F n.lqlhlés éﬁa%e’r" %é%o%ﬁ?ni%ast 88 Fﬁs{%h°“cﬁé‘ﬁﬁ8r_
formed in the; snglg RALLiOR APwHieh™ Dald 1Y twheseh tdRnwaky ey SPrangages with
the val ve Seat 61. This neans that there is comrunication between the
chanber 36 anehddpmmepaceitin tdivespeat 306 arld bbié pudiltivher eqoarg itgveftde

sane environnent. It is expected that the volune in the spout 46 wil| be
much snal | er $$REFANCE §8| berestiaf ithgenainsdr 25621 Hantisyepf cdt1epf Y HBTP
overall enviro nt i s negliagible. Anqther char .S _f i ousi ng
menber 62 anas%%eteaﬁ‘ﬁg PFO%’? %"é‘q‘\?él ve" gheeatpogfgﬁgg'/ggrodlt?ef gggg%%réuhn%g ?oﬁé
with an inlet,funpRlssbdolAr iPuganehdadpenubdl ae yadtv@ohansi igrLHanef val ve
assenbly 68. The val ve assenbly 68 includes a novabl e val ve nenber 70
attached to achambez? tohmed ehit dbds hpwsinacploirhider hbusi Agpradelrrmines s

attached to piston 75. The housing 74 al so has_hydraulic or_ pneunatic
connecti ons 7"iE P EHER IRRTARFRAER qee§|5ééf?'¥/€? Lfj f'Htf‘Pl%“P‘TﬁﬂJéPﬁ& %€ on

opposite sides_ of. the,pistan - 7-. 7 % ' iqx Fig. 2 in-
Its open posi ?uosr%r\ﬁhi%ghl?sﬂf se;'p?grs’lef‘i gar{’di %“%I%¥ﬁeégghém ?ﬁgrawr?qdovmwardl y

from engagenegipsMatnteV @k Ven 39t n80sind) 62)i €hpOBATVOITOAWHLRIGE tnovell Arom
substance to be sterilized, such as a quantity of a Ieafy her b substance or
the |ike, canitz opear &d iws clolsedf pewidiiops eppaging tthgi ValpmsseatoRf 89¢ ough

t he open val ve seat 80 and into _the chanber forped by the housing portion
62, A pr edet®AHinge P& nRRMIE NG séuﬁ'}'f’_ st aNEE 1% aﬁé’\ég‘?g’r?lﬁ%} i's

i ntToduced IntQ AG BRYSHAERA kMot sk JHRRAE! @&f{\a&n-ﬁt&h&@qsﬂneeascmrge- |
of substance i's in the housi ng EZ, t’he val ve 70 W11 .%e moved from

move the piston 75, the rod 72 and the attached valve 70 in the
_UQward direction as shown. When this is done the chamber formed
in thé housing 62 is blocked at both ends by the valves 70 and
50. Thereafter, at some later tihe the lower valve 50 will be
opened by introducing flﬁid or pneumatic pressure into the
conduit 58, moving the piston 54 in a downward and rightward
direction as shown. As soon as the valve 50 is open the charge
of préduct to be sterilized which is in the housing 62 will £fall
through the opening formed by the valve seat 61 and will land on
the belt 28 where it will thereafter be carried in a rightward
direction as shown in Fig. 1. The valves 70 and 50 and their
associated valve seats serve to form a chamber lock between the
inlet "funnel 64 and the chamber 36 so that substances to be
sterilized can be introduced without substantially changing the-

environment in the chamber 36. This is true in part because the

chamber 36 is preferably substantially larger than the chamber in

-8~



its open to its closed position engaging the valve seat 80 and sealing the
housi ng 62 cl osed. This is acconplished by introducing hydraulic or .
pneumati ¢ phesauaeinditaR.t hahlsNRedifs tthakDVRe t é¥2 MI1SE@Ag 7onvidemead ¥R and
the attached valve 70 in the upward direction as shown. Wen this is done
t he chambertheoehatibeh theanobsi My r6alinedbhbckiecheatr sond demligedy t he val ves -
70 and 50. Thereafter, at..sone |later tinme the | ower valve 50 will be_gpened
by i nt rodu@lﬁélif‘ﬁ’r'&ﬁ d °r}5’ﬁ§ﬂlf’rﬁt'1”cubr"8§’éﬂf"é Y & ﬁ@dcﬁh%i"ll@g'f“lmv?\‘r% t he
pi ston 54 isptaodQupved & RRdakl ol et edi EECES P IL R3S BREM é%%u%_@ogsa@i]%]lhe
val ve 50 is open the charge of product to be sterilized Whlch'ls In the

. housi ng 62bei ekplaihed.hr dughke her qew 89 éorotmckrby yphedenwad aee isept obilaeand
will land on the belt 28 where it will thereafter be carried in a rightward
direction &% SRBWANITPEL F6 §O0 SPReadathesPrRdustd 098 andthedieltag§oenditad

val ve seat e 1o.f .a chanber | oc efween the.jnlet funnel 64 and
Uhe chanbepoBEoEcoifs s, SHOM RognBad SEIHT heabEah 48 sonerapecrs
Wi t hout suBgh@anti&dd YasRARIpPYaddte-; Y sERIFEIY t'h@rEEf’orF.hanber 36. This is
true in part because the chanber 36 is preferably substantially larger than

“the chanber in -8-simildrechauséng &®. isThiGviteanatt baé s est ehlll bZitE
environnment in_the chanber 36 can be nmmintained at or near sonme desired
sterilizi n§ubBh#F t Jaskekieghbausintllewhere arrroduch hbat rhds ibeenoducti on of

dded _heated_dry st d s wi || be explained. A rak
ol o 8201 "BERH {5/hc SdBIERR (4RSS B oSV T4 HeeBbehis S 6iap, Cactene

product, oubngiibbbesde! im2Beapd AaeLa’ bl aﬁ?@?%ikﬁl§@°%}%rsg%g%ego bel ow the

belt 28 to scrape the belt clean as t rod i's disc herefrom A
simlar chasbeinlixckhes chamverleds atillhaepend aipoandhef chdiadiebyukescd agket ed/
housi ng 12 where.a product that has been

the product itself and the characteristics of the environment

maintained in the chamber. A table listing typical ranges of

- temperatures and pressures for various substances to be

sterilized is set forth below. It should be recbgnized however

that in all cases the pressures used in the chamber 36 are |

relatively low compared to pressures used in sterilizers

heretofore and even these relatively low sterilizing pressures

will be further-reducgd so that when a . sterilized product present

in the'outlet lock chamber is suddenly releésed for exposure to

. ..‘

ambient atmosphere, the pressure change that occurs will be 'Q‘J

relatively small and élearly not so great as to damage the
product such as by causing puffing or some other undegirable
condition. This is very iﬁportant to prevent damage and los§ of
flavor in many products including products_such as leafy herbs

and spices.



Sterilized is di scharged after

36 will

havi ng spent- a desired tinme in the chanber
36. The tine required for a particular substance to renain in the chanber

depend upon the characteristics of t he pr oduct

characteristics of the environnent nalABiEned i n the chanber.
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180- 250 CGELERY] FLAKESI0O BAS+t15

43- 99 AND 1STAIKRS LEAVES
5-15 CHERVIL 10-20
W CHILI PEPPER 10-20

CHIVES 10-20
CILANTRO 10-20
CINNAMON 10-20
CLOVES 15-35
COMINO 10-20
CORIANDER 10-20
DILL SEED 10-20
FENNEL SEED 10-20
FENUGREEK 10-20
GINGER ROOT 15-35
JUNIPER BERRIES 15-35
MACE 10-20
MARJORAM 5-15
MINT LEAVES 5-15
MUSTARD 15-35
NUTMEG 5-15
OREGANO, 15-35

: MEDITERRANEAN

Y OREGANO, 15-35

MEXICAN
PAPRIKA 10-20
PARSLEY FLAKES 15-35
PEPPERS, 15-35
DEHYDRATED

POPPY SEED ' 5-15
ROSEMARY 5-15
SAGE 5-15
SAVORY 5-15
SESAME SEED 10-20
TARRAGON 5-15
THYME 5-15
TURMERIC 15-35
WHITE PEPPER 15-35

34.48-10%-45 118R2YB- 143-99 110-115

5-15
68.96-137.9

68.96-137.9
68.96-137.9
68.96-137.9
68.96-137.9
103.4 -241.4
68.96-137.9
68.96-137.9
68.96-137.9
68.96-137.9
68.96-137.9
103.4 -241.4
103.4 -241.4
68.96-137.9
34.48-103.4
34.48-103.4
103.4 -241.4
34.48-103.4
103.4 -241.4
103.4 -241.4
68.96-137.9
103.4 -241.4
103.4 -241.4

34.48-103.4
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68.96-137.9
34.48-103.4
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103.4 -241.4
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150-270
190-210
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110-210
150-270
110-210
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150-270
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110-210
110-210
110-210

110-210

190-210
110-210
110-210
150-270
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66 99 15 30
66-99 15-30
66-99 15-30
88-99 16-28
66-132  15-40
88-99 16-28
88-99  16-28
88-99  16-28
88-99 16-28
88-99 16-28
66-132  15-40
66-132  15-40
88-99 16-28
43-99 5-15
43-99 5-15
66-132  15-40
43-99 5-15
66-132  15-40
66-132  15-40
88-99 16-28
66-132  15-40
66-132  15-40
43-99 5-15
43-99 5-15
43-99 5-15
43-99 5-15
88-99 16-28
43-99 5-15
43-99 5-15
66-132  15-40
66-132  15-40
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BLACK PEPPER 15-35 103.4 -241.4 150-270 66-132  15-40 CARAVAY
10-20  68.96-137.9 190-210 88-99  16- 28 CARDAVOM 10- 20
68.96-137.9 1 23, 10128 SRR oSERD 1nc1och 20gas BB 9O- 137. 3
190-210 88- 999’9‘*&]‘%153 Y FLARES " U103 5% 110: 210
43-99 hyd Paulbi AN %BAhK&Q—EE\Ik/b assemb11e51942£)nd 68 +a6ck37rd® 190-210
88-99 15058 CH LI PEPPER 10-20 68, 96-137.9 150-210 66-99 .

15-30 CHI VEBilar to the agsenpliegg4§6and 788 desspibad) abpyeggand ghryso S

O LANTRO 68, 96-137.9, 1 10, _66- 99 0. CI NNAVON
10- 20 68?9’6“1%7“9“1?11?556?2"1% ;é b 5‘6’"% °&E‘&fi§%°°“°‘j§§°§ 535 103. 4

22414 1BQ-27 96y 137%
190- 210 @8 % s Sac%é’%érecdgﬁﬁ%é@w e ehie 1056 Ch%%s%g fféggg p'isla%ezlo

88- 99 16128 HYUdingEEDructure 620-2Che Ged6vaBTe BssE9b1210¢ B8:1Gles
16- 28 FENNEL SEED 10-20 . 68.96-137.9 190-210 88-99 16- 28 '
FENUGREEKa movable) (yaiye membess SP3hich ;grplabdy geoRpyates;Egidh &9 NEB’CROOT

155, b b g it WINPTy el

190- 210 88e Wower 128 MRKHHIAMES includesdalbalvelnehibet0844whild)- 210

43- 99 5-15 M NT LEAVES = 5-15  34.48-103.4 110-210 43-99

5-15 MUSTARELably cooperabe$5vith03. dadellsedt HEOLET (D6 B6- £82m a 1$eal) NUTMEG
5-15 34.48-103.4 110-210 43-99 5-15 OREGANO, 15-35 103. 4
-241. 4 15pegehptynsnyben akpsed - \EDI TERRANEAN OREGANO, 15-35 103.4

(25t Tt e 48, IBAEIER g o opae 8% ge,
150- 270 $brdided ik5tAQ ERIMYFRSI6 for a pel&oBSof 165 ed suébicientl & 270 U
66- 132 15- 40 DEHYDRATED POPPY SEED 5-15 34.48-103.4 -110-210
43-99 stesilli®e it, which time is con;rolled at least in part by the
speed of movement of the belt 28 from where the substance is
deposited by the iﬁlep-assémb1y 44 to where the substance falls_ 
offithe tight=end.9$ thereof into outlet chute or tube 100 and
into the lock chamber formed in the housing structure 88. Tﬁis
occurs when the upper:valvg 90 is in its open position as sho§n~
-.in Fig. 2. -After a predetermined guantity of the substance has
fallen into the housing.BB, Ehe valve 30 will be actuated to move
to its closed position sealably enéaged Qith the valve seat 92 to-
maintain a sealed condition in the sterilizing chamber 36. At.
_this instant of time the environment in the sterilizing.chamber
36 and in the. housing 88 will be the same or very close to'eacﬁ
other. Thereafté: at some predetermined later time the lower -
valve 94 will be operated to move from its closed to its open

position allowing the now sterilized'material contained in the

housing 88 to fall out through an outlet structure or tube 101 .
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ROSEMVARY 5-15  34.48-103.4 110-210 43-99 5-15 SAGE
5-15  34.48-103.4 110-210 43-99 5-15 SAVORY
34. 48-103.4 i149-d13pitpplggcooler means SESSANE aSEppll be dfthZGbede‘e%h%’ i57. 9

4300~ BITRIPRE o e cane., 1e £ ShysgRaqel B8 ihgstined e
5-15 TURVER Gicn the pidoedt caasm,cma.secm 320cn66us3DE_sitbe AlhddhiedE

PEPPER 15-35 103.4 -241.4 150-270 66-132 15-40 Referring to

Fig. 2 the.oatkan imshepd & ueéss*eeq@au mugl kwaareesweaowedﬂrabecrwx\red
assenblies 84 and 86 whi.ch simlar t he asse

descri bed abb@eth%uﬁf%qﬁﬁﬁzéﬂgr5f%5%ﬁs tPa?|§Fi(?%§§tgb#? i%FoEﬁsiﬁﬁﬁber

condi i on | nege ROUS] Nehed i WehbE SeSHeauliLL ad Bel PO IGNATRET 2 OTIRA 1

the inlet housing structure. he upper val ve assenbly 84 (ncludes a _
novabl e val veo neerbeso 1¥& whrrﬁb seajczetal pregopay AiEseneidizl) hppevevalmeanseat
menber 92 to form a seal therebetween when closed, and the | ower valve
assenbly 86 Ehet uthss %iefvéF?édrﬁ#ﬁﬁﬁangasvﬂﬁ§ﬂ¥a§éaﬁakﬂSP(ﬁﬁSpébekﬁS\ﬁsth a
val ve seat nmepper 96 to fo seal ﬁreb ef cen when cl osed,.

bl s ot "EREE fuias oo LR s R TP AR SharRe e TRERSer 36
for 2 peri odygly LAle kel Siciedd) S‘rﬁié'isz%er . iHBLGh ] BRcbo Al 0l | od

at least in part e speed of novenent of t 28 fromwhere the
subst ance i s:dmmethd shyll hpresduate aESﬁgﬂolt)ha44ot0uWQn&1t het swst ance
falls off the rlght end 98 thereof into outlet chute or tube 100 and into
the lock chafibehigigitedoi Arvt HuSIRE: Stk PEPRUBES tWHPéeé%%MSMEh t he

upper valve 90 is i.n_its oFen posi.ti_gn .shown %n F| Af t

priedet er ni ned ISR} SPEFRES THES ARCRUARANY &F | 5 thélﬁ%u Sagg, t he
val ve 90 willyhe eHel ggktggnfzoaﬁﬁhvr%thg bié gﬁjo@igg PoSd tdr?”asle@é?@éﬁ epgRaed

with the val ve seat’

steam is 1mportant-because it means that the substances being
sterilized will pick up relatively little,.if any, moisture from
the stérilizing environment, a highly desitable conditionlﬁrom
the standpoznt of ma1nta1n1ng natural taste and flavor.

As clearly shown in Fig. 2, a relief valve 102, which may
be in the form of adjustable needle valve, is mounted on the
hdusing 88 and is adjusted to éontinuously relieve the pressure
therein from the sterilizing pressure down to about 5 PSIG (0.3
Atm.) by the time the valve 94 opens to discharge the contents
thereof. This is done to further reduce the'pressure' |
differential when the product is.diséharged and prevenﬁ aamage to
the.product by a sudden large pressure change. This is extremely
important to the improved operation of the present.device.

" The main sterilizing housing 12 is.shown in Fig. 3

containing a substantially enclosed structure 106 which is shown
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maintain a sealed condition in the sterilizing chanber 36. At this instant

of tine the environnent in the sterilizing chanber 36 and in the housi-ng 88
wiI'l be the g@f{? c%ed’%rey:t?LPiSf St waanhe pé hefper EREr egddCrredlch8®NBE the SRS
predeternlng ater time the 1ower valve 94 will be operated to nove from
its closed belitssopame. sposttion 186l bwi neetfveandenster idrifédesyl 87 i al
cont-ained-in the housing 88 to fall out .t hrough an outl et struature tube

101 i nt 094s50} i o¥6E| BPe HRfEcEs B L SRPPChRY d¥s & °8Rgy
posi tioned Lo,recg] ve %D%W%itti.g 1;?961%&9& tigfl cae u@fii&aéfecihthascwémthe

pr esent conSPructl ecause o use of super-heated steam instead of
wet steam HUGEJ)@V@ RoESAYE BSr Wdrnldube Iemuinied hBst s dpploislit&i @gd process
t han has been true in the past but even so, the discharged product may be
rel ativel y bohneast necd sbede supsiretieale Yddwbédhpressives gickper fran & |
however, means that the sterilized substances dlscharged |nt§Fthe hou5|ng

88 will unddpysce eFufh P&l §‘P1“t‘??’ele§u&c‘,i n pH&s SPMECENY ated IHRAP ¢ he
val ve 94 Op%ngmg 8 Sed SiadBE¥Lh AR IRAL 5 PEEAS eenfvta@oméﬁé%e'%esaﬁ hbe

pressure chan occurs w I T not C|ent to cause the sterlﬁlzed
products to3gndgs 919e Sitgak1 Pr skdlQmise abe GBI @heS pEbs @it MtfrfuicBgrerit hies
like. Also.the fact that the present apparatus and process uses dry as
opposed to welystecessaryi kpomebmtairechasenyiranmens ihathg ehagblst a6 cawd

being sterilized will pick up relatively little, if an moi Sture fromthe
sterlI|Z|ng“SHvF?oﬁ%%ﬁﬂtabélﬁﬁghﬂﬁ'%ﬁ%§ﬂﬂé5¥@9(ﬁﬂ%&ﬁ??6ﬁ" rRAR fdMEt Andpoi nt
of maintain S ng f r |

relief valvgngﬁgf%$u§¥ th 9?8§u§#1 éﬁ%gf%F%?b fggggnhéghFégsg v%éh'

mounted on ther&prsi.Ng 188 sand m&@%&%&sﬂet&&%@ BEOUSd Yogelait 868 bhethe
pressure therein fromthe sterilizing pressure down to about 5 PSIG (0.3
lock chambers described above. . The orifices 107 in the enclosed
structure 106 are provided to relatively uniformiy distribute the
suoer—heated steam fed into the structure.106.into the chamber

36. The housiné 12, as shown in Fig. 3, is a jacketed'housing
forned“by spaced wall portions 14 and.l4' having a closed jacket
_chamber.112 therebetween which receives jacket steam directly

from the boiler 113 through tube 114 and fitting 116. The jacket
steam typ1cally W1ll be in a range between about 200°F to 210°F

(93. 3°c to 99°C) and ?toamgrz%ssufgeuég i:h gge from about 40 to o
70 PSIG (3 7 Atm. to 5. 77 Atm. Z\ The super-heated dry steam fed | \
to the ster11121ng chamber 36, on the other hand, will typlcally

be in a range closer to 300°F (149°C) and at a 1ower pressure

than the Jacket steam pressure, as de51red

The drive means for the belt 28 can be constructed to be
internal or external of the jacketed hdU%ang 12, as de51red If

the drive means are located externally 1t will be necessary to

-13-



Atm) by the tine the valve 94 opens to discharge the contents thereof.
This is’done to further reduce the pressure differential when the product

i ¢ di schargedpandi¢e everfalednberr ing SheuChHFR founbyd ol s kd@edor i ge'adrlessur e
change.. This i,s extrenely inportant .to the inproved operation of th

present devi cd2cfb M#gfsr?fi%enﬁaﬁéﬁg?%d’ e %ﬁo ,°i“ﬁgF‘|°Eﬁ° he

cont ai ni My’ a | A lsicANgd AR sREELCHHER (196 Vo Clb)i §,8bRN. - I

posi ti oned ceﬁ?r?g%?éyabﬁ v?/egn t+1e upSer and ovﬂer reaches 012( t he belt e28.
The structurespeéd s yidrchoERe el QB Acvés Camitl/may e icout eauauerort he

surfaces .and is connected by a conduit 108 and a suitable fitting 109
mount ed in théngelmittentyhell hcdapesd BBRR| e B2ViFenRanst RALnEdRY tinl1the

whi ch has its opposite end connecte 0 te super,- heater, 111 which
recei ves st eaﬁ‘f’?’?‘?ﬁﬁ aﬁdeﬁggeg%'iﬂ:ehﬁ’_ 32 -%?%%%Obl I%g]ra {}h%ﬁgeéfbh]’rz&engof _
super - heat ed $LEAMdrfititis’ 86 i PR 8hTak NroTuE] | 421 RE QRYER GCHEMe i N the
chanber 36 can be relatively small since with the present structure it is

only necessaryatiedrsntragnited®- environnment in the chanber 36 and not to

re-establish the sterilizing environnent each tine a uantit¥ of the
product being steriR9EAE1BRt R FiGr s S dSgEROY et SRRYAPCT RS is made

possi bl e beca . the _ap td of . K.C e | ove.

The orifices %%%r%lm%r%eogng%%slen g’t éﬁ%l'?ﬁ?ﬂea %Gé g?g;}gd; 3\%%2%%‘%99&%& ively
uni formy di sérakbdre gghe sh@ctedreaber chaarf ad usdd Helteint remdns @0lB6 into
t he chanber 36. The housing 12, as shown in Fig. 3, is a jacketed housing
fornmed by spaceamBes thgsr caprie Foadnd alpsedapinepened dselnf Rk d&ot&hander

112 t her ebet ' i [ acket, st di tly fr t he boil 113
Ligtgh tube. 118 SIRFeRore, vap Coamunieacs sinh: SupEein ompRRIIY 4 BF BEtTn a

range between. @baite di84 51 ng Urnibler( 98 AC Wit nl feflde ANd polir da ¥ ATEHEE iN th

range from about 40 to _ _ _
conditions for the inlet chamber 62 and four different conditions
for the outlet chamber 88 are shown in Fig. 4. The first
condition of the inlet chamber 62 is the condition wherein the

- inlet valve 70 is open and a product or substance to be
‘sterilized can fall through past the valve 70 into the chamber 62.
The outlet valve 50 is closed in this situation so that the
chamber 62 is in communication with ambient atmosphere but not
 with the sterilizing chamber 36. Subseguently, the inlet valve
70 will close as shown in the second position éo that both the
inlet and outlet valves 70 and 50 are closed at the same time.
Still later as shown in the-third position, the outlet valve 50
Eor the inlet chamber 62 is open so that the guantity of product
that is contained in the chamber 62 can fall through the outlet
and.into the sterilizing chamber 36 where it lands on the upper

reach of the belt 28 near the left end thereof. While the product.
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70 PSIG (3.7 Atm to 5.77 Atm) (anbout 276 to 483 KN [err]) The
super-heated dry steamfed to the sterilizing chanber 36, on the other.
hand, wii$ ganliingl.| yhbebekt 2& magebe| oser SttetEeiﬂﬂY ofn@ &PYVaNY ower pressure

than the jacket steam pressure, as desired. Th Y& rean or th belt 28
can be cerrditicnedst 8epr it er‘“ﬁéle’ Fheeﬁhé"}‘ﬁﬁl gfp‘[ ad’l?e?@ ous?ng 12,

as deS| r | f the C d r int I n ssar
to 29 WO\? §é gi/? bear ?%gs sé)rﬁcg’%urga%rgu{?edﬁlsr? ?%\aéi daogll%glneaﬁe/el I &

jacket Sh & UGldded, oggﬁhe $ el4aige d hbB Oted nite £1 B 2t And uigdo Laitiieh it hixodv ithe shaft
such as the shaft ‘menber 20 (or 2221 extends. The speed at which the belt 28
noves, vk et Iimyi nigechanbe hutuandr thatriaresserill g Ie@eERE tRfoFPehe
environnment maintained in th chagb L3]:16 t he %‘i twr%a%f ht hebbelt 2§ and t he
steriliZAMF F@GESLeneht S t §rﬁ PEFc A%, el ot Y AN whichican be -

varied £ Qi E@E{dmehfeos&gnflz hehgmbeér STEOWR aeseﬂta@aeeef -
operatlg%‘sar o?ﬁtrﬁgql ﬁgﬁt | ock chanber 62 lz??];d t he output | ock chanber 88. The

term | ocko Glwbile@t asndseibn hideitherefares nesea complietelyhdosesnritise seal ed
cl osed or opened at one or both ends and therefore can com‘rum cate with
anbi ent i@mérlatlaseenbu%ﬂ%tt heHaYetes i ¥PRY ERHAV3800PPSRS R Snei t her .

Four dlfferent C d 0 e %q o f erent

condi ti oﬁé “$ort ﬁg i SI’J'rr% 8@4 araen%E HP te %q E Hﬁﬁ%e r?ét

condi ti %eofchta%el:nk@twilmmuﬁzca@e tdl@;hceaell &éme&el Ontdie i nlet valve
70 is open and a product or substance to be sterilized can fall through
past thestealild z1@gi abambér Ihandert®SomEhemall | ettentl,vwibd dislutleoshd in
this situation so.that the chanmber 62 is in comunication with anbi ent

at mosphefie i 2308 AR HraHenst HpiFh AeRGSchhAbetomes 29845480 kNt |y, the inl eu

val ve super-heated steam will need to be introduced into the sterilizing
chambef from time to time to maintain the desired sterilizing
.environment. " Obviously, the amount of additional steam that
needs to be introduced due Ed this dilution will be minimal.

In the lower po:tiOn of Fig. 4, the operation of the outlet
lock chamber 88 is shown in its foue operating positions. In the
first positidn, the upper valve 90 is open and the lower valve 94
is closed so that the sterilizing chamber 36 communicates with
the lock chamber 88._ Ae the belt 28 moves, some of the product
being carried thereby'will move over the'right end 99 of the belt y
28 and fall into the sealed chamber 88 past the upper valve 90.
This will_éccur until the desired amount of product ie in the
chamee;'SB whereupon the valve 90 will move to its closed
position as shown in the second position'and.the lock chamber 88
will then be sealed closed at both opposite ends and the

sterili_zing chamber 36 will also be se_aled. However, and
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70 will close as shown in the second position so that both the inlet and

outlet valv J&.t%m@ﬁ?tﬁ{e €19 R3fdsalhd *l%???%é]{]ﬁe;lol%téelhh'@é SpeStghown

i the third position; outl et valve 50 for ‘the inlet chamber 62 i's open.
so that.the sprnteixtgnef tprodicvet baé prescopkatfetnoBphéice Charthaomb2l £6dk
fall throygh the outlet and into the sterilizing chanber 36 where it |ands
on t he uppPertimeaciihef cuhketheiad vegdhesrll beehefhilengheheprey valne| 80t he
product  is fallin t he lt. 28 can be in a statjonary or a.mvin _
condi ti on a_srﬂ@éi“feﬁgbéﬁé]taen%etwhggc L& 2BPe ?bata’cet cll"ﬁr?%e" cRERREFt 6 has
been conpl etgley HAaaBERSHE willhie ehOYesy Y ahkenol M lolr aF&i Tbdie hlapeed. sgagai n
sealing the chanber 62 and isolating it fromthe sterilizing chanber 36 and

t he process pddtl the rapeatsdohoo & hieviert setlargea kileah,sdrikencbeovisse be

seen from what has been said_that during oger ation the sterilizing chanmber
36 is never BAfpydER 2D uRMATEAY EBREAT ILGR At RATILAPRRR Yharebedstipittel y

| oses its sterilizi envjr N r ~the valv ns. as
shown in theS%to_rlYlkr'd gg;esi |Hor??agﬁeﬁ%1n@%\gﬁ¥gp lezrr%@?'gtlu %’? %e?ﬁ%é’ggl gﬁ)%hsec%ﬁé'nber
62 will comupi cadecMtdlyt eotesPesalitiontd g edhetsd ldadin@anahapper 36 and,

to some small extent, will dilute the sterilizing environnment which neans

t hat sone addicessfny. sifierthieenteducht eaichi theneadler ovig ifattdodfi€ethd eind t he

sterilizing chapber fromtine to tine to maintain the desired sterilizing
envi ronnent °f égi BEETS, 120e 1ARQ htCOBR 3 ARRH 154 AP T stERERETh BF ORetHNS §he

g 4 the BekrarhEn” e HEOBRRY Y (8C EhNATEe Gl W3R EUREAST

operating pesiyi 8ns1igHe prieeshié sdhagsi §bdnto tehe HEPPEIn \bEl ¥8e9Pelieopen and
the~l ower valve 94 is closed so that the sterilizing chanber 36 - -
comuni cat eyadvehl@hearidook damedrewidld. be Asauded bel thPredues, asoite fefllshe

product bei ng, gagri gl LASr §BY. Widler K s St rak18n bl BRI 8, Ple 1o LRE!
bottom valve 94 will again close and the process will be repeated
' a step at a time. The screen 120 is shown pivotal about one end
at 126 and the opposite end is urged down by spring 128. Thé
screen 120 is shown supported on a cam 130 which coopefates with
follower 132 so that when the cam 130 is rotated, it vibrates the
'screen to aid in moving the product therealong. |
'Iﬁ the preferred form of thé.present construction, the
openings and closings of the valves 70, 50 and 90 and 94 will be
staggered so that the_s:erilizing chamber 36 will never be
exposed to both of the lock chémbers 62 and 88 at the same timé.
This means that the sterilizing chamber will néve; be.diluted at
‘any one time by more than the volume of one of the lock chambers
62 or 88. This is desirable since it means that less dilution 65

the sterilizing chamber will occur and the;efore'léss
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28 and fall into the seal ed chanber 88 past the upper valve 90. This wll

occur until the desired anp of product ' er, 88 er eupon
the' val ve S§8%hi PE2 1t & 23 i f’éikr%esefaqﬁbéﬁ i Sh be “é'ﬁ chrl% g s\e\Agond

posi tion %Qgrlibfﬂ hambarbes &8 rr\@'ﬂntairh%eb%ﬁ?ﬁiﬁﬂr@' Q%Q@r@ﬁmé}ﬂzt h
opposite ends and t e sterilizing chanber 36 will also be seal ed, Howevér,
and =~ inportanbhy,omtthal impomesnt feareteefofvaheepddnki Iclonberopeip .. some
extent to relieve the pressure to atnosphere. At sone |ater tine, the
outl et valkherofong|is gphak whi- F%q‘ilrfésuppﬁ nArgE 99 "Eifgieds EP®sed and when
t hi s happens, .t he. char e of DIo h a t the
bot t om of ttﬁélﬁbﬁ’rf%hanﬁérongg pas h Va vlgl 8gh§n?'§’8lé:\®€g\7f‘geusug‘lné %s a
tilted scLegRudey &ﬁﬁguwshna&éwwréw Jratinngs f @schiZgupents i onmd

t her ebel oW as shown e air blown by the fan 122 will pass through the
screen 12@eandtédmoudgthepusductf pumir-heaket tdterdobs taxreatdly anelferfed
necessary, dry the product. which thereafter will fall off the end of the
screen 126iPAEoSWPROMEALSEr S49M £ Heipgr 9 hbrstSABe eS8 hobr 2PRekSRithg. The

DT o0ut od kel PBVE R ilRuE R IR oAl bt Lhe WAL BP0OIUY 8 SLLED pdYRES N @

change dué 29 o "of e relref val've mage Wi |

caused togkBe; Y osdCleaddyl bsfldtS a@Bt Ohd NeE 0TGRS, EER ﬂa%orel\é\beaez iS5 teperation
has been conpl eted, the gottom valve 94 will again close and the process
will be repeabeeiffaecstt @p aheatashm ofThee sprcsict 1BOingG stlegwiipedot Alsabout
one end at . 126 and the opposite end is urged_down by spring 128. The
screen 1201t8 E%vﬁf%ﬁ?p‘pof:?%ﬂt‘Eﬂ?té%an{i%"d”\mrléfhl%‘b(ﬁ&Féﬂ'é%lWth fol | ower

132 50 (gt oHbGhed RO BT 130a1 5 ORALEGLs L HULALRA B8 BEESELO A d TN

nmovi.ng th pr oduc ong. Tnithe pr err ormo

construct tQa, rihge oM IBSuEmSJ KHIQS E 8 Usbdft Bloepmt Veabolt 1585 arwh .9Q@oand 94 -

wi Il be stabebsct Ip- ygaa;m@et.eulwz ng chanber 36 will never be
about 3.05 Atm. ¥~ so that there is much less of a pressure
differential between the pressure 'inside' the sterilizing chamber
36 and the pressure of ambient atmosphere and even this lower
pressure is further reduced in the optlet lock chamber 82 by
action of the relief'valve 102 before the-product-is dischargeé.
This is important because'it means that when the product is
discharged from the sterilizing chamber into the lock chamber 88
and thereafter.the lock chamber is opened to atmospheric
pressure, the product undergoes relatively small and - gradual
pressure changes and hence, the product is not as likely to be :
damaged due to puffing or the like as compared to known
sterllxz1ng apparatus that use much hlgher st=r11121ng pressures
and saturated or wet steam. ‘As stated, all known prior art

devices use much higher sterilizing pressures and temperatures

and no known apparatus uses dry steam as distinguished from wet

17- "
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exposed to both of the |ock chanbers 62 and 88 at the sane tine. This freans
that the sterilizing chamber will never bé diluted at any one time by nore
tthan the volunme of one of the | ock chanmbers 62 or 88. This is desirable )

since it means dtedm | BastHel gteel192ihge o Yrddudtty shanbas %h'ngQféirb@”d
therefore | ess 'l',dn ﬁ8er heated steamw || be rgglwred to be introduced into
a

the sterwizind iresgs (ThepPReseRt: ppParatus therefrre Jhas,marked)s

the i nportant fﬁxﬁaﬂﬁgeﬁ bber prrgRt é?ﬁﬂsbbﬂﬁl:rﬁ&thbﬁéefdﬁd? thet fﬁtesetnt
requires |ess enerﬂﬁ TTZI ntai.n the sterilizing envi ronrrent and

sterilizing enAR sapbdeptRiusERriLizg Spicesh aRdqld edr&r%ﬁ as

di stingui shed f¥iR WRiclst Faea deh@geIseooénéugebdheet, egitheailichS 1es8tlass
preferred since super-heat ed steam bei n% rﬁ steam does not adversely

affect the noi QLEARR &Rd Jighpu HhaRP®t eri | i zed

nearly as nuch and tffisf %&rétnm%é@ha&wﬁhyahm ab.eceabea fbveq! nkarshe
taste of the product being steriliz Al so, with the present

constructi on, andmeihod Lox §F§FFF~§ZP~H§ ﬁPE§§EP€§SC%‘FPIBea%®Pq ﬁ’rﬂﬁ’é“’ts
sterilizing ChaIifoI Fthd YD £EY |Hei']95t£‘ﬂdr§ ﬂéefsrﬁﬁiéﬁohhlh'iﬁ' E’ltloo%b‘i:ll'{e 30
PSIG (about 1.35 Atm 1o about 3.05 Atm {about . .9 KN [err])so
that there is mRIPFESs and 5 aﬁwmsesm FPBHBﬁtlﬁhe§@f9Een tt’?étpr‘éié's]u de
inside the Steréﬂﬂifé}%CE@mﬁﬁO% adyeli 1 \&q Prigs s ¢he Oéré‘”b't?dﬁe\?é SRR
and even this |lower pressure is further reduced in the out | et Ioc'k chanber

82 by action ofcqnfic %11'11%9 V§N‘§ 1epesdfdcation pranflict the diascempaaying s
is inmportant b h S‘Hﬁ% 0 e
steri)izing cha%er |nto tE gt ﬁ@ﬁgg% g%&%%w%%%‘?a?f er i Erld

c er i s operfdehen mm\%‘?l @Rﬂlémi@nsc h€opr dehet suhdepgoelseaw atéinge| y
smal | "and grad‘i@étﬂt'ié‘ésﬁ gBQEﬂBEeaQﬂdh%’i“ee dééﬁ?ed’@&'“ﬁﬁ bév@i‘&da%y' el Y

to be damaged due ke. as conpar ed
invent:l.on which is limited only by the claims whlch follow.
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sterilizi
sat ur at ed

or wet steam As stated,’ all known

T
ng apparatus that use nuch higher st7§|I|Z|ng pressures and

TR A,

hi gher sterilizing pressures and tenperatures

dry steam as distinguished fromwet -3¢ - steam in tHe sterilizing of
products such as |eafy herbs and spi ces. The present apparatus therefore
has mar ke ages over prior art constructions and the present X :

apparatus is able to sterillze spices and |ike products with much |ess

the roduct s, 1.0ss of .fl avor

3+ phifs| PHPCBASn GOt TRker i %, 8P1ceR A LeRSYIBEFPBed novel
neans andcmmﬁnﬂkﬁng sterilizing substances such as food products including
bs and spices which fulfils all of the objects and advantages

damage to
subst ant i

| eafy her
sought th
however ,

erefor.. It will be apparent to those skilled in the art,
af t er estiabldestiing t Ai s clgass f | chanber

ahavinge caccoppanyl ng

drawi ngs, JehalriTua Ceages i AR fﬁé‘r@éﬁ\ﬁ:ré/aah&t bt ehégeinses and

applicati
to be cov
foll ow.

conprisin
ster|I|2|

ons for the subject neans and net hods are possi bl e and are

deened

et@arwqmez%mﬁtswmem ssteam by Bhe yclosed cchambar s whi ch
19- CLAIMS 1. = A process for sterilizing spices and |eafy herbs

e R T L

consisting essent:.ally of spices and leafy herbs onto

conveyor means in the closed chamber via an inlet chamber
without exposing ‘the closed chamber to ambient
atmosphere; ' | ' :

exposing the product on the conveyor means to super-
heated steam in the closed chambe? such that the super-
heated steam sterilizes the product;

transferring the product fram the closed chamber to
an outlet chamber without exposing the closed chamber to
ambient atmosphere; and

relieving pressure in the outlet chamber at a rate
selected to avoid pufflng of the product w1thout expos;ng
the closed chamber to ambient atmosphere.

2. The process of Claim 1 wherein the conveyor means
comprises an endless belt by which the product is

conveyed to a discharge location aligned with the outlet

chember.

»



¢haracterized by superheated steamin the closed chanber; introducing a
product. selected from the group consisting ess ' igps and
Leafy herbs onto conveyor neans in the cl osed chan’HmIW" rlm "mHmchanber

wi t hout exposing the closed chanber_,i0 anbient atnosphese; *exposing
t he prooduct on the conveyor neans to super- heated steamin the cl ased
chanber guch that the super- heated steamsterilizes the product;
transferring ghe praduplobed® b caladard GheFedh theRsedbleninyTiatep

Wi t hout exposing the closed chanber to anéal ept at nosphere; .and relieving
pressure in t AEMBGELEEE HREFeR10%h 1ntroduring eﬂuPSBté%F pBFPRRg 38t & he

product wit hoyempepatute tie thesedngbasifer215°rmntn eBSO2F mpapbate 102°C The
process of Clgi qu erel e_cqnveyor neans c¢Q F,li ses _an e Iggéutgelést by
whi ch the prodfc®i% gﬁi((gb ifP fgg%?%%ﬁg&bgat 6n A 9Ghed withh -
outl et chanbePSIG toZ@bout 30 PSIGjinto lthe dlic@ed chamberscess of Claim1l
wherein the establishing step conprfirses the step of introducing superheated
steam at a tenperature in the range_of [erg to [err] (about 1010C to about
177C) and a pr éssur &hien puacessgef ofladsutl shpgihexr ocemprisbng pthe AFGR

34.48 to 206. 3sKNdLE{Ad Nhe (Tvast 0and &hesiEsr portidhe dF OERES dlfodddi m 1
further conprising the step of heating at |east an exterior portion of the

cl osed chanbefFh E.%er'The process of Claim4 further conprising the step of

heating the inlet and outl et chanbers. :

5. The process of Claim 4 further comprising the step
of heating the inlet and outlet chambers.

.\'//
6. The process of Claim 1 further comprising the step
~ of exposing the product in the inlet chamber to Super—
heated steam.
7. An apparatus for éterilizing spices and lea.fy herbs
' comprising: '

a sealed sterilizing chamber, said ‘chamber having
conveyor means for conveying a product spread on the
conveyor means between an inlet position and an outlet
position; '

v

means for mainta_ihing an environment of super-heated

steam under a pressure‘ and at a temperature in the

~ sterilizing chamber selected such that the _superheated
steam sterilizes the product;

an inlet chamber attached to the sterilizing chamber
and aligned with the inlet position to deposit the
product on the cbnveyor means at the inlet position;



6. The process of Claim 1 further conprising the step of exposing the-

in the inlet chanber to super- heated ratus f-or
ing spices and | eafy herbs conpri sing: mmummlmﬂmﬂ ng-

sai d chanber having conveydl-mreans for *cofiveying a prkoduct spread
onveyor nmeans between an inlet position and an outlet positjon;

r maintaini an vi ronnent  of er-heated steam under aWessure
and at a tenp&Pat l?r‘%’g‘?% t%‘%‘@[’%ﬁ I P’Z‘Fﬁﬁig aniyer srg}eect%‘ae’é’aﬂhz%ﬂﬁt f he
super heathdmbegarard ealigned Wd.&hprﬁlthmdmtbétl pbsitﬁ.barrhm rétaived to the

pr oduct
sterilizi
chanber,
on the c
means fo

sterilizi cha £ANn ed t 41y osfitio t he
pr oduct 8&%{ hgrn%%\?ey %rr?égng&a% V%]nm?ﬁoe’f I% éé &é Efggtlet
chanber pesti&dlond to the sterilizing chanber _and aligned with the outl et
position to. receive the product from .the conveyor neans at the
outlet position; each .of: said_ inlet and qutlat-c anbers conprising a
respective sefedh Qfantrid ahRlell sad eutd StoChambaneRMPELERG gat he
respecti vag h@ectwmied tdhd:ﬁl?ﬁtaﬁ{d Ivazlm m&alsf)efoﬁrualt@rﬁaw&fect ive
space outsi e .sterilizi cha qr, reduci ng. pressure in

t he out| 8PS &%&h%tr%sgﬁ?ggg?eﬁ?ﬁ g, S&af"ge SIr gt Ry ? ?ﬁ’é 9product

in the ochasbexhamtbrtd s nsprdtiore Wace thmheesbee:hlﬁgrngans opens

t he outl %ha%%@erar{d) t he respective

means for reduc:.ng pressure :.n the outlet chamber at
a sufficiently slow rate to ensure that the product in
the outlet chamber is not puffed when the respect:.ve
open:.ng means opens the outlet chamber to the respect:.ve
space.

8. The invention of Claim 7 w_herein the conveyor means
comprises an endless belt and means for moviug the belt
to convey the product from the inlet position to the
outlet posi-tion.

9. The :anentlon of Claim 7 wherein the pressure
reducing means comprises a needle valve.

10. The J.nventa.on of Claim 8 where:.n the conveyor means

' compr:.ses means for spread:.ng the product on the belt.

'11. The invention of Claim 7 where:.n the env:.ronment

maintaining means introduces the steam at a temperature
in the range of - 215°F to 350°F (about 101°C to about
177°C)

o
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space. 8. The invention of Claim7 wherein the conveyor neans conprises an
endl ess belt and nmeans for noving the belt:to COWeye’Mﬁ mgm "H”ch“’the
inl et position to the outlet position. 9. <=BZRe inv

wherein the pressure reducing neans conprises a needl e ‘val've" * The

i nvention~-of C aim8 wherein the conveyor nmeans conpr.ises neans for
spreadi ng-t he praduct 'mle tiwvértionlbf Chaimnvent whareﬁnCthen enwizopment

t he envi ronnent msu n ,nlng. reans ' uces eam al a te

the range of Ler PRIASSIBINY MEa0s, 1brpruces GBS SLERR Y o prEPiildy dv ehld
i nvention of O at wferselpsﬁdwewmrmm {apoubt 2i 35nNataeats aboutd3ceS
the steamat a prﬁ%("a av +n3thdi-8 dagd0bfq & K @)to 30 PSIG (about 1.35 Atm

to about 3.05 At ut 34.48 to 206.9 KN/ [ert]) 13. The invention of
Claim?7 further corrprlsmg means for -heating at | east an exterior portion

of the sterilizing chanber,. 14. ,An a ar.at,us faor erilizing f,ungi bl e fqod
~products and | iké sub%é&@’%‘hﬂ’! §1aim g é&l‘rﬁ%’lﬁ "WE%‘@ qgu %

sterilizing. champgiatitey A, 18AseNHrSéxberion bbrtﬁ.%ﬁed:ﬂp@ﬁé @t@ﬂi@i&ﬁng
belt reaches mounted i the sterilizing chanber and extendi ng around spaced

support nenbers, S@@PeX.or noving the belt, inlet neans including means
formng a | ock chanber attached to the hou5| ng at a |location above the
upper belt reach adjacent to one end thereof, outlet neaps_including neans

forming a | ock cHérbe®miappaxatys £RE §&eXidgzing £ blp fepdpraducts

and like substances comprising a sealed housing member
having a sterilizing chamber therein, an endless belt with
spaced upper and lower belt reaches mounted in the
sterilizing chamber and 'extending around spaced support
members, means .for moving the belt, inlet means including
means forming a lock chamber attached to the housing at a
location above the upper belt reach adjacent to one end
thereof, outlet means including means forming a lock
chamber attached to the housing at a location below ‘the
opposite- end of the upper belt reach in position to receive
products that fall off the belt end, each of said lock
" chambers having first valve means operable to control
communication between the respective lock chamber and the
sterilizing ‘chamber and second valve means ope:;able to
 control communication between the respective lock chambers
and ambient atmosphere, means to control actuations of the
first and second valve means so that the sterilizing
'_chamber is' never exposed to ambient atmosphere during
._op_eratl:ion of ‘the _' sterilizing apparatus, and means
associated with the outlet lock chémbei: for controllably
relieving the pressure therein toward atmospheric pressure.



- pressure.

- <

opposite' upper_belt reach in position to receive products that
fall off q Mum ﬁﬂjﬁ ’1 of said | ock chanbers-having first valve neans
operabl e t Loy cation between the respective | ock chanber and- " *

the sterilizing chanber and second VafVe neans operable to control

communi cation between the respective |ock chanbers and anbi ent atnpsphere,
means to,control actuations of..the. first.,and copd_val ve,neans so-that the
sterili Z}%g cﬁgﬁbgppﬁaﬁwerd) du? oélam_eﬁg gﬁﬁﬁ?b‘ﬁe%@_ed_lﬂqw operation
of the sassotiated wpphr &hes cutietmiack abhembext Edxnixel ifdwingittihss | ock

chamber r sV L eldy el t F F herein toward at nospheric
fx?és&i_?:g%_ Q%%?Q&#hgﬁg%%‘g're%?&ﬁggﬁl%z |l‘r?etd aim 14 wherein the neans:
associated with the outlet |ock chanber for relieving the pressure therein
i ncl udesy g, needkecapph¥atubbdefinedippaicalaus daf Wheddih @rd Bekhederein the
seal ed housi ng nme r is.a jacket ?cd hous| n‘g .having .inner_and outer walls
with a spage+iigr mﬁ?%ré‘ﬁet%éﬁq eked, MeRsHRI s hayingh oL RBSRs necti ng
sai d sousaterowalhidshetithng wpaicer foomed thedrebetivesn,l rromantae ssfirce into
t he spac ' in J's o) [ d fo
introduc?ﬁgg}“\gﬁag{ehr h;élg 8§ ‘g(?%%emég'grrl\?o%%?ﬁe S ecr??l it?:]nghgﬁa e‘e’rlfnéﬂ.' The
appar at userieernte intetpduge EAreamc |fxom gakdasourse iimbodihe mpacssubst ance

o oe, o hEEIbEACS chi 0 diliend nldald | oGkeERATRRILYNCNARRC sien vl moans
i nt roduc%’atFﬂchi"HS i rﬁ@gﬁbﬁt%‘ﬂanﬁgﬁamher?’i% f!gf?gt 3534%1%@

associ at eaiberewi th i s open so that the

17. - The apparatus defined J.n | Claim 14 including' means
for introducing a substance to b'e'," sterilized into the
" inlet lock chamber when the second valve means associated
therewith is open, and means for discharging the product
introduced into the inlet lock chamber when the first
valve means associated therewith is open so that the
product can fall on the upper belt reach therebelow. |

18. The apparatus defined in Claim 14 wherein some of
the product on the upper reach of the belt being
sterilized in the sterilizing chamber falls off the
opposite bei_t end during movement thef_e_of into the outlet
lock chambér when the f£first valve means associated S
therewith are J.n a position establishing comﬁnication

between the sterilizing chamber and the oﬁt_iet lock

chamber, and means for discharging the product contained

in the outlet lock ‘chamber when the second valve means
associated therewith establish comunication between the

second lock chamber and ambient atmosphere.



p'roduct can fall on the upper belt reach therebelow 18. The apparatus -
defined in Caim 14 wherein some of the product ﬁﬂl!l““ﬂl“lwﬂﬁlumlach of
tshe. belt. being sterilized in the sterilizag-cha c S

opposite belt end during novenment thereof into the outlet |ock chanber
when the. first valve neans associated therewith are in a positi.on
establ i shing conrgini cfid Appgitaasd ddfthed ! idizinAs GHURAIim) hddifs for
outlet |ock chanber, and neans for discharging the product contained in

the outlet |ock RAfNg e ROl diaghargftindram odhe e Ui kark
establ i sh comuniyaines, b_}%}a‘ﬁe”cbbﬁiﬁéc%@hﬁé’cﬁrﬁlﬁﬁlﬁg agd #EPeER! member

at nosphere. . -24- 19. he apparatusS defined in Caimi18 includi ng neans

for cooling thdosktirned beieWarthel optdet tlrck oghamber| and cmeaher for
sai d cool i ng Megifouiitg Wi P Lpwad BF REHFESR 1165 | ! sl (difa Atiddigh

| ock chamber and rreaﬂ?for bl%wwi ngﬁgir upwar dl'y through the screen rrer%igr
and t hrough t he thedaredyekiposikirned thereom. The apparatus defined in
Claim 19 wherein the screen is nounted at an angle relative to horizontal.
21. The apparatus defined in Caim20 including neans to vibrate the screen
to cause the pr®Rfict TherapparatusvdefingddinhElpined 9s wiereidy ddfe screemme
appar atus defin i | Lt f Lo¢| udes a
boiler. 23. Thee'gspp]gbr%%és&n e i%@?ﬁ%%glm %,wigﬁ% u%?ir'lgﬁr% %? means
operatively connected to one of the spaced belt support nenbers. 24. The

apparatus defineg in {4 ai ;0,03 W05 Ch8r 1 R€a"thOk1ain 20 including means to

vibrate the ‘screen to cause the product thereon to move

k/
toward the lower side thereof.
22. The apparatus defined in Claim 16 wherein the source
of steam includes a boiler.
23. The apparatus defined in Claim 14 including motor
means operatively connected to one of the spaced belt
support members.
24. The apparatus defined in Claim 23 wherein the motor
means include means producing intermittent operation
- thereof.

.25. The apparatus defined in Claim 14 including means to
maintain a predetermined sterilizing temperature in the
sterilizing chamber in the range from about 215°F to 350°F
(abouf 101°C to about 177°C). |

26. The apparatus defined in Claim 14 including means to

maintain a predetermined pressure in the sterilizing

cha 'ef i;\_ Zrange from about 5 PSIG to 30 PSIG (1.35 Atm.
5 abovT3

to 3.05 Atm.)}?g Fe 206-9 KM )



means. |nclude means producing intermttent operation thereof. 25.
4 including means to naintain a predeterntned

252?[ ﬁt ;fngmummnu"ﬂmnmﬂhe steri I | zZL pg_chanber- ;n tne range from about

[err] to [er?] fabout" [érr} to about [err]) 26. The apparatus defined jn

Claim 14 including neans to maintain a predeterm ned pressure in the

£ftuc Ty Rpferasie SaRpRr iy claty 18, Jherdin é%a%?a??éb °

defined in GGax mmimamg nthee peessurer ilrel thel raptt

CETTHES, b, FVSRghir, SREMEE S TR 0 A R

therewith omeﬁmee thve esdcdnid sialcnmmelainsaa'ssocliatuaehhehewithoopei:aths

sterilizing
3.05 Atm) . (a

outlet |ock
At m ) (about

chanber and
means in the
endl ess bel t

£4 0051 Fan *CrmmuntcREPOR bHEusen BES, koaond) Thak RgpbERD

anhd athosphérebaped condition. 29. The -apparatus defined in

S

The

Claim 14 including neans in the sterilizing chanber for relatively
uniformy distributing the product being sterilized on the upper reach of

the belt. 3023Ihewnapappanatdefunﬁdnea Graiglalid i 1e | kg iRg nReadsadant

t he opposite end of the,belt to scrape the belt_to
renove produEPetﬂE?Eiigﬁig 1Ch eﬁp%ﬁFa?ﬁ%“ﬁ@FPﬁBﬁ ﬁﬁecPaPﬁF163P99|8§|ng
means in thetﬁéeéhhiassgbeMenﬁﬁraterbabatsnabhdu&bhaﬁthbndlstrlbute

super heat ed

stean1|ntroduced thereln

r

29. The apparatus defined in ‘Claim 14 including means in \_,

the sterilizing chamber for relatively uniformly
distributing the product being sterilized on the upper

reach of the belt.

30. The apparatus defined in Claim 14 including means
adjacent the opposite end of the upper reach of the belt to

- scrape the belt to remove product therefrom.

31. The apparatus defined in Claim 16 including means in

the sterilizing chamber to relatively uniformly distribute
superheated steam introduced therein. '

32. The apparatus for sterilizing fungible food products
such as leafy herbs and spices comprising: |

‘a jacketed housing having spaced inner and outer wall
portions with a sealed spaced formed therebetween,



-
32. The apparatus for sterilizing fungible food preducts such as le
her bs and spices conprising: a jacketed housing havin “““ﬂﬁ
outer wall. portions with a seal ed spaced forned therﬁmm““

i nner housing wall portion defining a steri-iez= ng ch erfewi’t hi m;
means to introduce steaminto the space between the inner and outer housing
wal | portlmns; neans to introduce superheated steaminto the sterilizing
~chanber t 6" prodwhe aiaheri | hausingnwalinnportibar edefiningnd esterdltizing
havi ng upper and,l ower |t reaches and extending around spaced belt

suppor t rrenbersqhﬁegdqﬁ’ﬁrtel’f’éig’tlé’r'i li zi ng .chanber; notor means connect ed
to one of the spaced belt support nenbers to rotate said nenber to nove the
belt; inlet nmeans nounted on the, hoysi ng gt a l,ocatiqQn above the, endl e

belt adjacent one end®S3N§ &7, gﬁ?ﬂg\“ﬁ?eﬁ fal,dnte: the FPFeBeFWeERN
means having an jinner and lodtdir MRARIMgFalloPeritidns; be sterilized and a

| ower port for discharging products fromthe chanber into the sterilizing
chanber and onto the upper belt reach, first val ve neans associated with

the upper port to conidails COPdUNifiBibalickheceaperbeaiteds c¥shyal ¥At8EaARhe
associated wth the outlet port to control conmunicati

n,t her et hrqugh;
outl et neans at ShG¥ddIzing, comRer tg: Prodycs: i%nsﬁﬁ?’g%\ﬁ-ﬁ geﬁﬂ“’&%ﬂ“\ﬁ?tof
‘the belt in posidHeveir} receive products falling off the end of said belt,
said outlet neans including chanber form ng neans having an upper port

y i
nd
1 he

| an endless belt having upper and lower belt reaches
Ao and extending around spaced belt support members located in
the sterilizing chamber; '

motor means connected to one of the spaced belt
support members to ro_{:ate said member to move the belt;

inlet means mounted on the housing at a location above
the endless belt adjacent one end thereof, said inlet means
inéluding chamber forming means having an upper port for
receiving products to be sterilized and a lower port for
discharging products from the chamber into the sterilizing
chamber and onto the upper '_belt reach, first valve means
G ' associated with the upper port to control communication
therethrough, second valve means associated with the outlet
port to control communication therethrough; '

outlet means attached to the housing at a location
below one end portion of the belt in position to receive
products falling off the end of said belt, said outlet
means including chamber fotming means having an upper port
in position to receive products falling off the belt



in po.‘sition—to—l‘-etei—ve—ﬁwelﬂets falling of f the belt -27- and a | ower -

port for di schar oducts fromthe chanber, first outlet valve neans
associ at ed WI |lﬂlu"ﬁans to control communication between the
sterilizi ng ut| et nears7~ and second outlet valve nmeans
associ at ed W|th the outl €t rfeans to control conmunication between t he
outl et nmeans and anbi ent at nosphere; and neans associated wth Me
outlet cheoamdra Xaowexr epimterfmrnausbyxarglingvprbaacpseSsumethéechambeﬁ3 The

process of n,t he roduct I S .expase iperh d steamin
the cl osed %‘ﬁﬁg]e?uﬁﬁ bXFMSn agécé‘ﬁ&?céﬁ' e% ‘&?@brﬂ%‘? Efeﬁh’@eﬁ’ﬁcess
of aim1l Mecennrbhe qomanlat ivatioed Iséeweén zthe fsﬁqaﬁr]aitam ashapbessur e

est abl i shed i e cI o 1_E:harrber ensur,e that the g{:g irBSteri lized in
the ¢l osed W nb aMfafifyst ARG aPePAPRe Q8% ERY t¥a st fipans
content. assoclated with the outlet means to control communication

between the outlet means and ambient atmosphere; and

‘means associated with the. 'out:'l.et chamber to
predeterminately relieve the pressure therein.

33. The process of Claim 1 wherein the product is exposed

' to superheated steam in the closed chamber for between 5 \Jd.

seconds and 40 seconds.

34. The process of Claim 1 wherein the predetermined
sterilizing temperature -and .preé'sure' established in the
closed chamber ensure that the product is sterilized in the
closed chamber without any substantial increase in its
‘moisture content.

|



