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During the desiccation of consumption goods such as fish, weat, fruit, snd
vegetavles, i is important to prevent irreversible chemicel srd structural
cranzes inr the goods to be dasiccafsed and to dessicase goods for storage, ship-
zea$, and sale which contain 8 large amount of dry matter and are best sulted to
this process, without destzying the'; capocity of such material fo regainm its
crigiral shape by reabsorbing moisture.

It is especially mecessary to take imto acccurt the gendency of uadenstured

proteiz to coagulate whea vory much heoted, the mscessity of rotecting substarces

seasitive %o hea’s vhich %aste ard ;s:.:'cll goodg as well as the vitamins axd
pi‘ovita:nins, and lastly, the neees?:l‘.;y of avolding, in most casas, the breaking
up of the cellular sbructwre of the materials involved. |

: This aecessity of treating the goods %o be desiccated carefully has hitherto
béa fulfilled vest by desiccating the goods iz a3 vacuum betwaen heating plates
the tcoperature and pressure of which upom the goods vwas carafully gradusted,
thile i% has been necessary for econoelc reasors, on the other hard, to refrain
fron desiccating the goods by frgeziag them, & process during which the whole
poisture couteat of the goods:uava frozea axd reacved purely by sublimstiom.

“era 13 peeded for this puré&sé s.o complete 8 vacuum and such 8 complicated

alnd expensive spparatus thavt 1 actusl desiccation by freezimg can only be
considered in the case of preducts haviag a much grester valus per usis of weight

.

thea ordinsry comswmers! goods,
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Lre loveaeoa dn qezciicn is doclizied Yo sher a wetlhod of dusfccation by
szpiion goods of Uie Lind uexnbionad cox ba desiceated quickly,
Coltiulvely, 5udé cheaply wish a simple cpporatus uxtil they have s very high comtez$
ol &ry mosior, wisthout incwriny $he risk of irrevaraible changes and the necesaity
ol €31 Jully wmatchizz oll phasses of tha process,

‘Thc izveztion relates Yo & rrocess of desiceating notorials seasitive to heat
iz o vaoeuuzm, cnd 1% s choracteristic consists im thae fach that the goods to be
c€ociccated Uy evaporation im a vacuum without ¢$hr dntroduction of hest and st an
atsolule prossure of froa 1 to 6 .mn of mercwy, are wholly or parsly frozen,
whorcupoa the actual desiccating process takes place in a less complote vacum:x: ‘
ra=zly, wader an absolute pressu;{:e of from 5 to 30 mm of mercury, during anm

siroduction of head which at ,léast equals the quzatity of the heat liberated by the
celtizz and evaporation of thé water removed per unit of time, and rhich is

thus sdspted to the condi‘sign of the goods being desiccated so that the overheating
ol such poods is zvoided. |

lincoe the zoods %0 Lo desincated in this msnner are firsts converted by
prolininary avaporation thru froezing into a comdition 4z which they are well
sroiccied frox iajury by heat, the aciual vacuum-desiccation can them be effecied
wiih o modorste vacuunm and ths imtroduciioa of groat heat, without danger that the
said Zoods will be injured by the hsak,

L5 tbs desiccation gradually procecds and approsches completion, the
tezperatura of the goods undergoing desiccation rises, srd the heat thereby
accuziciated in thenm can ba utilized by one type of comsiruction of the inventicn,
42 ccuzing 8 subasqusnt after-desiceation tlru the use of 3 very complste vacuun,
a% ¢z cbsoluie pressure of less than 5 mm of mercury, completely or maiamly without
the fnux 4sioz of heat. The lasht vestiges of moisture will thus be expelled
frca the goods subjocted to desiccation, and they will be cooled off before they
22 ooim swdjectod $o the acti‘ou of the air.

I% is epedient that this precoss be executed with the poods to be
¢uoieestad insertod inm a relatively thin loyer botween the heating pl tes and
prefcrsbly rosting om and covered by loose, thim trays or motal plates, since durisg

the gotual dosiccatiom proccos shay ere koph pressed betwaon the heating plates
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2o the woy looesibed in order to inercase uhe tromscicsion of hest, and the
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Lew xepld Ty vae lwvesilon from coming in contact with the

coods curjecicd to desiccabion, axd do mot oxert any pressure oa then during
“he prcllnlncry freetling acd axny subseguent desiccation, This csuses the
executicn of gll stages of e process in the wsy which jrouotes Lhe process
‘;c’thc creziess postille exient sud protects the goods subjected to desiceatica
froa tolin; overheated and erushcd,

The izveation also relates to oi iunstallation for the executlion of the
process, snd this installation m3y consist of a vacuum chazber with heating
plstes betuecea which the goods may be inserted and pressed, and an evacusting
systex cozuected with the chacber., This ciatem is desipned, according to the
izveztion, both to create axi maintaia a mearly complete vacuum characterized
ty aa absclute pressure of from 1 to 6 mn of mercury, snd a less cocplste
vocuun the absoluie pressure ia whith amounts t¢o from 5 %o 30 mm of mercury.
There is thus obtained by using an evacuation systea charscterized by two
differest bub welledsfined warking pressures, the possibility of utilizing
3 cat‘sfactary operating econony during every stage of the process.

A type of evacuation systen which it is expedient to comstruct im
accordsncs witia this iavention cauprises two series-connected stean-drivea
izjeciars designed to be kept in operation singly or together so that two
GiZfcrezt decrees of incozplete pressure sre svailable, bothof which are
(Fig.l om Psge 1-b, entitled "Appexded to tha Dessription of Patent No.86648") «
created during the complete utilization of the ocompoments used in this
ccznectioa and are thus characterized by the utmoss econoxy,

The fpvensioa is schematically 1llustrated ia the drawinmg, which shoms ome
woy iu waich the imstallation desigeed to execute the aforesaid process m3y be
coastrucicds 1 13. ihe drswing denotes a deslecating cabinet desigmed to emclose
a acarly coumplote vacuum and containisng a pils of heating plates 2, only the
uroerzcss and lowest of which are shom, and which sre decigned to be noved
tcrard cadiray from each other so tlhat the goods subjected to desiccation can
. apssTied aud squeezed bsiweea them. The hesting pi.atca are hollus and are
Cssigrcd %0 permit ths passage of & heat-developiag medium ¢hru them, which
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exicrs thru Wz ipe 3 axd leaves thru the tuls 4, the coznccitions of which tith the
geparate huoting plates cre ros shotw $- d242il, This may be accomplished for %:-=3tarce,
Lth the aid < 5 fle:ible tube.

%ncre is connccted vd th the desiccating cabinet an evacustion systen consistinz
of two cericc~cunnected steaz=jet ejoctars 5 and 6, to which the driving steanm is
conductiid trru a pipe 7, amd ¥rich are set in operation end stopped semrately vwith
the 2id of the raspective cut-oif wvalves 16 and 17. e outles from the last ejector
6 lezds %o a condenser 8, which rececives coolernt water thru ripe 9, and froz which ihe
coolent rater and condensate are pumped by a pucp 12 thru a pipe 13, and vhich sends
the wazie water thru a pipe 14 to the cistern 15.

The use of the apparatus shown in one type of comstruction of the invention vill
be scca from the following exazple,

Fillets of fish are placed in a uniformly thin layer in aluminum trays each of
which is covered with an aluminun cover, which is kept by a spring st such a distence
frea thé tray trat there is no direct contact between the goods undergoing dessication
and the cover-plate. Each of the plates is then placed at an interval bekwesn the
soveble heating plates 2 in the dessicating cabinet, while the heating plates are kept
cool wivh the aic of a heat-developing medium such as water, for instance, fowing
thry them. The desiccating cabinet is closed air-tight, enclosing & vacuum, snd the
water-jot ejactor 1l 1s sed in operatiom.

Thon the most complete vacuun(claracterized by en absolute pressure of about 30
xm')\ that can be created only by the water-jet ejector 11 has been attained, both
stcan =jot ejeciars 5 and 8 are set in operation, vhereby the most coamplete vacuun
possitle is created in ths desiccating cabines, 1, namely, sn absclute pressure of
sbout 3 =2 of mercury., A% this low pressurs the goods undergoing dssiccation, which
norzally have s high water content, will immediotely freeze as a resuls of loss of
heat, thru sutcastic evaparation.

The nearly complete vacuun will be maintained, fa instsnce, during sbout 15

‘mutos, dwring which a sufficiently large pers of the goods undergoing dcs;‘.ﬁcaticn
A1 ta irozen. The quantity of watar that will be evaporated during this p:rlod
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-5 very sziil, and there is consugronily only a wery ennll quon.iis of driving
steln needed in wrder to ereste ond miit Lin s neorly coilels vicuua coing
the frecaing pericd.
after tic sforesaid goods havo Leen wholly or porily frozoa 4n ihis wor, ile

tezorature cf the neating plates i3 raiscé by the passage of g sulichle Yectin
redliwa such as hot water or steam, for example, end one of the cicrz-jct cjectors
is gicyliazeously stopped, so that 3 loss complets vocuws at an 2bsolute rressure
ef Setmeen 5 and 30 mm of mercury can row be maintained in the desiccating cabinet
1. & very rapid evaparation of the moisture content of the aforessid goods will
occur under these circumsiances, but only a moderate quantity of the driving stean
will ba uged, and the sald goods will remain 2% 3 low temperature partly es a
result of the proceding froezing process, and pertly because the evaparation occurs
in a vacuuz,

At this stage of the process, during which the actusl desiccation takes place,
heat c;':r. bte brought in only thru radiation to the top of the layer of materisl,
ard cénduction to its bottom, but it will be possible $o0 b-ing sbout a3 very great
increase of the speed of the desiccation proces. provided the heating plates are
brought closer together in the manner already deseribed, so that the goods v 11
be zqueozed between them. Owing %o the psrtly frozen cmdition’_ of =these goods, the
sqgueezing thereof between the heating plates can be effected yi%hont danger of
crusning or overhesting them gnd without the neceszisy of any oipecially careful
graduaﬁion and watching of the degree of cmp‘essi.on end the tcaperature of the
heati ; plates. Thus, the latter moy have 3 texperature of fully 120°C during the
£irst part of the actual desiccating process. Yhen the tempersture of the said
goods begins o riss during the latter pars of the actusl d'osiécg\uon period, the
teaperature of the heating plates will be reduced graduslly or by steps 10 sbout
40°C, ?tor instance. The desiccation process can be continued dur'm from 4 to 6
hours 'm this way, and shen the goods thenselves have reached s tempersture of 40°C,
for example, soward shs end of this period, she condition of heat into thea from
the heating plates is interrupted by stopping the circulstion of the heatin: mediua,
for instance, sod the pile of plates is opened, Whereupon the nearly complete
vacuun characteriz=d by sn absolute pressure of sbout 3 ma of mercury is sgsin




ereuted by solulng in o cparoiion 1l Uwo steomejeb ejecters 5 o 6 for £ ciort

Cser=cisiceciing trocets the remsining uctor doe to sulor
evipwration is rizoved curing the use of trechest zeaumuloted in ihe fuid poods
end the oiicr ars cooled off.

Bolh .. separule steps of the process snd the compenenis of he installiiicn
iy ee chonged in different woys. Tous, the evacuaiion systen mey be argenized in
8 differens wuy W.aun by comprising two-series-comected stean-jet ejectors, since

ts only essentisl festure consisis partly in the creatlon and maintenance of an

£fective, econozic, znud nearly complete vacuum which can freeze the seid pgoods
as & rosult of the evaporation from them, and partly in the crestion of 2 less
cnr.plete vacuua permitiing the eroncmical vacuum desiccation of goods protected
by {reeziny them. The steam-condensing systen, when steam-opersicd ejectiars are
used, is of the usual type, since there mry only be used a suitable condenser
and an air-punp comnected therewith, which may elther be a volumetric pump or 8
dynaﬁzic puzp of amy suitable type.

‘Tne invention has been described 4n the preceing pers of this Patent in
conn:ectim vith the desiccaticn of genuine consumers! goods, but 4t can 2lso
ke sﬁmbly used in eonnection with other articles, such ss foodstuffs, medicinal
procducis, sud other products sensitive to hest,

PATENT CLAIY

‘1 A process of vacuun-desiccabtion of materisls sensitive %o heat,
cacracterized by the fact that the goods to be desiccated are wholly or purtly
frozel.thru svaporztion in a vacuoum, without the introduction of heat and ot sn
sbsolutz pressure of from 1 %o 6 mm of mercury, whereupon their actusl desicestiion
is e‘:ffected at an absolute pressure of from 5 t0 30 mn of mercury sccompanied by
the introduction of heat, the latter of which is at least equal to the quanti‘g’y
of heat liberated by the melting and evaparation of thes water per time unis,
s#rnd is moreover, adjusted, $o the condition of the s8id goods in such a way 28 to
prevent the ovarbeating thereof.

2. A precoss like thot described in the above Clain, cheracterized by the
foct shot the desiccation is tarminated by 8 shart sfter-desiccstion in a nesrly
cozlets vacaum(st an absclute pressure of 5 no of marcury) and wholly or mainly
=ithout the introduction of heat,
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are ploced boovoon heoting plotes oo o Toaavely thin loper ond proJornully rooving

on ond covared oy Liin trays or melol plotes. These poado ore ltept nresced Letween
the hecidng ploles during ihe aciuzl desicecaving process in ardar (o increcce b
trenszission of heste This type of the inventic:: Is characiorized by- the feet -
thut the heoiting plates are keps cpart during the preldmdnary frecting mrocess £nd
azy &iter =-desiccaticn.

4. An ins%llotion desipned to carry oubd the process described in Clcims 1,2,
or 3, and ceasisting of o vacuum chumber with hesting plates betsneen which the goods
can be plscec¢ and pressed, cnd an gvacvation system connected with this chamber,
chcracterized by ine fact that the evacuation systez is designed to creéte and
raintzin both & nearly complete and o less complete vacuum charscterized by an
ebsolute pressure of from 1 to 6 o from 2 to 30 mm of nercury, respectively.

5. An instellation like that described in Claim 4, characterized by the

fact that the evacuztion systes comgrises two saries-conunected sieam—operated

ejeciors designed to be kept 4n operstion singly or sixultaneously.

Publicztions to wmhich attention 4s called:
Danish ;:atent No. 67997

Cermap j:atcnt No. 500555

"Francé Pharmacle®, Paris, 1954, No.2

"Cryoc Dessicatlon”, Pp 93-94, by S. Vernois,

-
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DIRE¥FTORATET FOR PATENT-OC VAREMARKEV/ASENET, KOBENHAVY

vT NR. 86648

AKTIESELSKABET ATLAS,
Kebenhavn.

Fremgzangsmide og anlweg til vakuume
terring af varmefelsomme materialer.

Patent udstedt den 15. december 1858,
Patenttiden leber fra den 3. november 1835.

BESKRIVELSE
med tilhorende tegning
offentliggjort den 9. marts 1959.

Ved torring af konsumvarer, sisom fisk,
kod, frugt og grontsager, er det vigtigt at und-
gh irreversible kemis..e o strukturclle ndrin-
ger af torregodset og at gennemfere torringen
til det for opbevaring, forsendels: og forhand-
' ling bedst egnede store teJstolindhold, uden at
. materialets evne til ved opblocning at genan~
. lage sin oprindelige skikkelse gir tabt.

i Der ma her navnlig tages hensyn til de
! udenaturerede proteiners tilbojelighed til koa-
' gulering ved fo: stierk opvarmning, til beskyt-
! telse af varmefolsomme sraags- og aromastof-
¢ fer samt vitaminer og provitaminer, og cndelig
: i de fleste tilfielde til undgielse af spraengning
; af de plgwldende materialers cellestruktur,
: Dissc krav til skiansom bchandling af terre-
¢ godsct har man hidtil bedst imedekommet ved
, at anvende vakuumterring med godset indlagt
; mellem varmeplader, hvis temperatur og tryk
: mod godset blev omhyggeligt gradueret, hvor-
. imod man af ekonomiske grur 'e har mittet se
. bort fra anvendelse af :gentlig arysningstorring,
; hvor godsets fugtighedsindhold { sin helhed {ry-
! ses og fjernes ved ren sublimation. Hertil kroe-
! ves der nemlig s34 kraftigt vakuum og et si
: Lompliceret og dyrt apparatur, at egentlig frys-
: ningstorring kun kan komme pa tale over for

; produkter med en vsentlif hojere vaerdi pr. '

' vacgtenhed end saxdvanlige konsumvarer.
, Dcn foroliggende opfindelse har ti] formdl
' at anvise cn lerremetode, ved hvilken konsum-
: varer af den omhandlede art kan terres hurtigt,
. rutionelt og billigt med et simpelt apparatur til
- meget huje terstofindhold uden risiko for irre-
; versible wendringer, og uden at processen kreee
- ver omhyggelig overvigelse § alle faser,
: Opfindelsen angir cn fremgangsmide ti}
: vakuumterring af varmefsisomme materialer,
og det for opfindelsen ejendommelige bestdr §,
. at torregodset ved fordampning | vukuum uden
{warmetilforsel og ved et tryk pd 1-8 mm Hg abs.
;ux:emwmwsmwum

'Aa. or. 3579/88.

'
.

+

efter den cgentlige wrring finder sted | mindre
kruftigt vuakuum, nemlig ved et tryk pa 5-30 mm

" Hg abs., under en varmetilforsel, der mindst

dackker den pr. tidscnhed fjernede vandmaeng-
des smeltnings- og fordampningsvarme og iov~
rigt cr afpasset siledes efter torregodsets til-
stand, at overhedning af torregodset undgls.

Som folge af at torregodset pd denne mide
forst ved en indledende fordampningsfrysning
bringes i en tilstund, i hvilken det er godt be-
skyttet mod varmcbeskadigelse, kan den egent-
lige vakuumtorring derefter gennemfores med
moderat vakuum og kraftig varmetilforsel uden
risiko for varmebeskadigelse af torregodset.

Efterhinden som torringen skrider frem og
nmrmer sig sin afslutning, stiger torregodscts
temperatur, og den herved akkumulterede varme
i torregodset kan ifolge en udfurelsesformn for
opfindelsen udnyttes til at bevirke en kort ef-
tertorring, ved at der umiddelbart fer proces-
sens afslutning pany anvendes krafiigt vakuum
- under 5 mm Hg abs. - helt eller hovedsagelig
uden varmetilforsel. Herved vil de sidste rester
af fugtighed i torregodset uddrives, og torre-
godscet afkoles, inden det piny udsattes for luf~
tens pivirkning.

Fremgangsmdden gennemieres hensigts-
mmessigt med torregodset anbragt i forholdsvis
tynde lag mcllem varmeplader - fortrinsvis hvi-

lende pd og dickket af lose tynde bokker eller -

metalplader - idet det under den egentlige tors
ring p3 kcndt mide holdes presset mellem var-
mepladernc til forogelse af varmeoverforin e,
og varmepladerne holdes da ifolge opfindelsen
ude af beroring med torregodsct, henholdsvis
udover ikke noget tryk pad dette, under den
indledende frysning og den eventuclle cfiertor-
ring. Herved opnds, at alle stadier at den sam-
lede proces udferes pd er mide, der § storst
mulig grad medvirker til at fremme processens
forlob og skane torregodset mod overhedning
of knusning.

Opfindelsen anglr ogsi et anlxeg til udferel-
se af fremgungsmiden, hvilket anlicg kan bestd
af et vakuumkammer med varmeplader, mellem
hvilke godset kan indlicgges og presses, samt et
til kummeret sluttet evakucringssystem, og cvae
kucringssystemet or da ifulge opfindelsen ind-
rettet ti] ut bevirke og opretholde dols et kraf-
tigt vakuum inden for intervallet 1-8mm Hg
abs., dels ¢ mindre kruftigt vakuum inden for
intervallet 5-30 mm Hg abs. Ved siledes at ane
vende et evakucringssystem med to forskellige,
hver for aig veldefinerede arbejdstryk opndr
man mulighed for on tilfredsstiliende drifts-
okonomi | alle stadier af processen.

1 en hensigismmssig ndtuehuhﬂa inde-

Thie gm0 s g2
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holder evakuceraagssystemet folge oplindelsen
tu suticaoblede dampdrevne eycktorer, der or
indrettet Ll at hoides i doift enkeltvis eller
tidi 2, Lvorved der paopaturhig made disponeres
ovel W foskalhge grader of undertryk, dor beg-
e Livejebninges under fuld udnyticlse of der-
under wnvendte kanponenter o saledes med
den boedst mulige okonomi.

Opfindelsen or unskucliggjort pa tegningen,
der ) skematisk form viser en udfurelsesform {or
ot aniheg bl fremgongasmadens udfordlse.

Pa tegningen boetegner 1 et torreskab, der er
indrettet Gloat wflukkes vakuumtaet, og som in-
doeholder on stubel varmeplader 2, af hvilke kun
den overste og den nederste er vist, og som pa
passenide ikke mivrmere vist mide er indrettet
ul ut niermes il og fjernes fra hinanden, sd at
torregods kan indliegges og klemmes imellem
dem. Varmepluderne or hule og indrettet til at
gennemstrommes af et varmeudvekslingsme-
dium. der tilfores gennem en ledning 3 og bort-
ledes gennem en ledning 4. hvis forbindelser
mod de enkelte varmeplader ikke er vist i on-
keltheder. Den kun focks. vaere udfort ved
hjiclp af bojelige ror.

Til torreskabet eor sluttet ot evakueringssy-
stem bestaende af to serieforbundne dumpstra-~
lecjektorer 5 og 6, der far tilfort drivdamp gen-~
nem en ledning 7 og kan siettes i og ud af virk-

-

. somhed scparat ved hjaelp af afspierringsventi-

ler henholdsvis 16 og 17. Afgungen fra den sid-

¢ ste ejektor G or fort til en kondensutor 8, der far

tilfort kolevand gennem en ledning 9, og hvor-
{ra kelevind og kondensat udpumpes gennem
en afgangsledning 10 ved hjwelp af en konden-
satpumpe 15, der leverer til en samlebrend 18.

Kondcensatoren kan viere on indsprojtnings-
kondensator cller en overfladckondensator af on
hvilken som hclst onsket type, og den har pd

. smdvanlig mide en luftpumpe, der her er vist
* som en vandstrilecjektor 11, der far tilfort tryk-

vand fra ¢cn pumpe 12 gennem cn ledning 13, og

. som afgiver spildevondet gennem en ledning 14
. til brender 18,

Det viste apparats anvendclse ifolge en ud-

" forclscsform for opfindclscn vil fremgé af det

folgende cksempel.
Fiskcfileter anbringes i jaovnt tykke lag pd

" aluminiumsbakkes, der hver dxkkes med cn
+ dirkplade of aluminium, der ved fjedre holdes §
- on sadun afstund fra bukken, at der ikke cor di-
© rckte beroring mellem torregodset og dackpla-

den. Herefter indsacttes bakkerne i hvert sit
mellemrum ~icllem de bevaegelige varmeplader
2 i torreskabet, hvorunder varmepladerne hol-
des afkoelet ved hjrelp af genncemstrommende
varmeudvekshngsmedium, 1. ¢ks. vand. Torre-

. skubet lukkes vakuumtict, og vandstrileejekto-
. ren 11 sicttes i virksomhed.

Nir det kraftigste vakuum - ca. 30 mm Hg

© &Ls. « scm vandstrilecjekioren 11 alene kon
~ frembringe, or nbet, smttes begge dampstrile-

cickiorer 5 og 8 i virksomhed, hvorved der hure
tigt {rembringes det starkest mulige vakuum §
torreskabet 1, nemlig et tryk pd ca. 3mm Hg

" ubs. Ved dette lave tryk vil det indsatte torro-
* gods, der normalt har et hejt vandindhold, sje-

Llikkelipt fryvse som folge of varmetabet ved
selviordampning; det kraftige vakuum vedlige-
haldes £oks. t cu. 13 nunutter, hvorved on pas-
seade stor del af torregodset bringes | frosset
tilstand. Den i denne peniode fordampnede vand-
maaengde or et ringe, g der kraeves ¢erfor kun
i forhaldsvis ringe miengde drivdamp tia frein-
bringelse og opretholdelse af dette kraftige une
dertryk 1 fryseperioden.

Efter ut turregodset pa denne mide or ble-
vet hoedt eller delvis gennemfrosset, haves vare
mepladernes temperatur ved gennemledning of
¢t passende varmemedium, {cks. varmt vund
cller damp, og samtidig sattes den enc damp-
strilecjektor ud af funktion, siledes at der nu
kun opretholdes ot mindre kraftigt vakuum pi
mellem § og 30 mm g abs. § tarreskubet 3. Une
der disse omstarndigheder vil der ske en meget
livlig fordampning af terregodsets fugtigheds-
indhold, men drivdampforbruget vil alligevel
viere moderut pa grund af det mindre kraflige
vitkuum, og torregodset vil forblive pi ¢n lav
temperatur dels som folge af den forudgiende
frysning, decls som folge af at fordampningen
sker under vakuum.

Under dette stadium af processen, ved hvil-
ket den egentlige wrring foreghr, kan varme-
tilforselen ske alene ved striling til materiales
lagenes overside og ledning til deres underside,
men en meget vassentlig forogelse af terrings-
hastigheden vil kunne opnis, sifremt varmepla-
derne pd jovrigt kendt mide nacrmes til hinan-
den, siledes at torregodset presses mellem plae
derne. Pi grund uf torregodsels delvis frosne
tilstand kan. en sidan presning af terregodset
mellem varmepladerne gennemfores uden risiko
for knusning og overhedning, uden at der ud-
krieves nogen sicrlig nojagtig graduering og
overviagelse af pressetrykket og varmepladernes
temperatur. Varmepladerne kan sdledes ved den
forste del af den cgentlige torreproces have en
temperatur pd helt op til 120°C. Nir torregod-
sets temperatur under den sidste del af den
cgentlige torreperiode begynder at stige, ned-
sattes varmepladernes temperatur gradvis eller
i trin til f.cks. omkring 60'C. PA dcnne made
kan terringen gennemfores pa 4-6 timer, og nir
sclve torregodset hen imod periodens afslut-
ning har nict cn temperatur pa f. cks. 40<C, af-
brydes varmctilforsclen fra varmepladerne,
f.cks. ved at cirkulationen af varmemedium
standscs, og pladestabelen Abnes, hvorefter der
pAny tilvejebringes kraftig vakuum pi ca. 3mm
Hg abs. ved at begge dumpstrileejektorer $ o2
8 sarttes § virksombed en kort tid. Ved denne
cftertorring fjerncs rester af vand ved selvior-
dampning under udnyttelse af den § terregod-
set akkumulerede varme, hvorved toerrcgodset
afkoles.

Sivel de enkelte trin | fremgangsmiden som
anlxggets komponenter kan aondres pa forskele
lig vis. Siledes kan evakueringssystemct veere
udfert pd anden mide end | form af to serie-
forbundne dumpdrevne ejcktorer, idet det var-
sentlige blot er, at der pA rationel og ekono=
misk mbide kan tllvejebringes og opretholdes
dels et forholdsvis kruftigt undertryk, der kan
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bovitae frysning of tonregodaet ved selvior-
donjmiing, dels ot pundre kriftit undertryx,
der tillader okanonisk vakuumturring of dot
ved fiyvsningen beskyttede tonegods. Kondon-
sennRsaystemet for duamigaen, nar der henyites
dumpdresne cyektorer, of konventionelt, adet
der blot skal fureflindes on cgnet kondensator
OR enodertl sluttet Juttpumpe, der kan viere
en valumatnsk pumpe oller en vilkarlig egnet
type uf dynamisk pumpe.

Oplindelsen er i det foregaende beskrevet
i torlnndelse med torring af cgentlige konsum-
varer, speaell nieningsmidler, men kan finde
tilsvarende  unvendelse pd andre produkter,
f.eks. foderstoffer, medicinalvarer og undre
virmefolsomme produkter.

Patentkrav.

1. Fremgungsmide i) vukuumtorring af
vammelalsomme materialer, kendet egnet

ved, al torregodset ved fordampning i vakuum |

uden viarmetilforsel g ved ot tryk pid 1-6 mm
g ubs helt eller delvis bringes i frosset ti)-
stund. hvorefter den ciemlige torring finder
sted ved et tryk pa 5-30 mm Hg abs. under en
varmetilforsel, der mindst dickker den pr. tids~
enhed  fjemede vundmiengdes smeltnings- og
fordampningsvarme og i ovrigt er afpassct si-
ledes efter torregodsets tilstand, at overhedning
af torregodset undgas.

2. Frempangsmide som den i krav 1 an-
givic,kendetegnet ved, at torringen afsiut-
ics med en kort cftertorring i kraftigt vukuum

= under 5 pan 1y abs. - 07 helt oller 1 ¢t vie-
send e wsivn varmetilforo el

Sremgangsmade som den o kray ) eller
< wBRILC, o ved Bvilken tairegodagt anhibilid,ve
1 forholdsvis tynde lag mellem Vo datior -
furtnnavis bvilende pa og dickket of lose e
Lukker clier metadpluder - op under dern [ AT
aav lornng holdes presset mellem varmeplue-
derne til forsgelse of varmeoverforingen, x o ne
detegnet ved, at varmepladerne under don
inéiedende frysning og den eventucile efiertore
ring houldes adskilt,

4. Anlkeg ti) udforelse af den i krav 1, 2 eller
3 angivne fremgangsmiade og bestiende af ot
vaXuumkaminer med varmeplader, mellem hvils
ke gudset kan indlegges og presses, og et til
kummeret sluttet cevakueringssystem, kende-
tegnet ved, at evakucringssystemet er indrete
tet il al bevirke og onretholde dels et kraftigt,
dels et mindre kraftigt vakuum liggende inden
for intervallerne henholdsvis 1-6 og 5-30 mm
Hg abs.

3. Anlaeg som det i krav 4 angivne. ken d e-
tegnet vad, at evakueringssystemet indehol-
der to scrickoblede dumpdrevne cjcklorer ind-
rettet til at holdes i drift enkeltvis eller sam-
tidig.

—————

Fremdragne publikationer:
Dansk patent nr. 67997 '
Tysk patent nr. 566555.
»France Pharmacics, Paris, 1954, nr. 2.
S. Vernois »La Cryo Dessication«, side 93-94.
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