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PCT/ US00/ 05451 - FOOD DEHYDRATOR
Field of the Invention The present invention relates to a
nodul ar food dehydrator with a top nounted 5 heat er bl ower assenbly.
Backround ofWOR¥SHMMR ent i on The preservati BRIVBFOUOSH by
dehydration-is well known in the ar FOOINBEHXDRATOR dehydrati on of

food was typically carried out by placing the food product in an open 10
contai ner exposed to the air and to {h n.. In nore recent tines,
mechani cal food dehydratorgﬁﬁ%aéﬂgggﬂuﬂgveloped for use in the
honme. These food dehyde pleshbintenlibs Rlates to a modular foodi deRyldesdlet vathaltel Mbiinted Of
shel ves contained within a cgpinet after which the food to be dried

is placed. 5The deM§FHNS2EPPYcal |y uses a notor driven fan to draw air
t hrough openi ngs and circulate the air throughout the dehydrator.

A heater is typically provided for heating 15° _ the air before it is
circulated by the fan, such as di s&¢ n e yve nt No. 5,458, 050.
The preservation of food by dehydration is well known in the art. The early
dehydration of food was typically carried out by placing the food product in an open
10 container exposed to the air and to tlie sun. In more recent times, mechanical food
dehydrators have been developed for use in the home. These food dehydrators typically
include a plurality of shelves contained within a cabinet after wl_lich the food to be dried
is placed. The dehydrator typically uses a motor driven fan to draw air through openings
and circulate the air throughout the dehydrator. A heater is typically provided for heating
15 the air before it is circulated by the fan, such as disclosed in U.S. Patent No. 5,458,050.

A significant number of current food dehydrators locate the heater element and
blower fan in the base. The heated air moves vertically through a series of perforated
trays. The air is warmest and driest at the first tray, and becomes progressively cooler
and more humid as it reaches the later trays. Therefore, the food on the trays closest to

20 the hot air source get very dry, while that furthest from the source dries more slowly.
Directing the heated air vertically through a series of trays results in uneven drying.

Locating the heating element and blower motor in the base also creates cleaning
problems. These bases are typically not dishwasher safe. Additionally, the base can
become contaminated with drippings that fall through the perforations in the trays. If

25 meat products are dried, the grease drippings may create a fire hazard.

Many food dehydrators require the heated air to travel through various ducts
before reaching the food. The ducts typically have multiple bends that result in velocity
loss and heat dissipation before the heated air reaches the food. Consequently, more
powerful heating elements and blower fans are typically used to compensate for the

30 convoluted air flow paths through the dehydrator. Finally, n;ost current dehydrators are

large and bulky creating difficulties with use and storage in the home.
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A significant nunber of current food dehydrators |ocate the heater el enent

and bl ower fan in the base. The heated air noves vertically
t hrough a SW&@%?.Q)@ per f or at ed trays. The air i $cshEehs;and
driest at the tirst tray, and becones progressively cooler - and

nore humd as it reaches the |atertrays. f'{h refore, the food on the trays
cl osest to 20 the hot air sou§"€’émé!t¥tg-vtég§§)"'—??%9",l whi |l e that furthest
fromthe source dri eBhepogsenttvenrtoy relates to a modulaiobdedehydigof Nintizing athederai r
vertically through a series of trays results in unev

hdAgated

| n ing.
Locating the holPrgsEmy PR P A T RSN L A

cl eani ng assemifly HRIuBEs mothiekerRf aheRing clehtal hyainditrilitohpasber safe.
Additionally, the base can becone contam nated with drippings

that fall % hroufs direrainghsated aliprrasdhe HPROFSUk(gcss sTheheaterdplower asserably ispr oduct s

are dried, the greass diehdnl dERniB o HeSRhRirdordagichazar d. _
Many food dehydrators requife the heated air to travel through various

duct s bef one firgsmhpdigentitbe debpdratomnedulphas 8 conyrpl apeting/exteadiognul ti pl e
bends that r esu%&ne}aﬂ VS‘LiﬁacflS/%Mou htt&?u ort slxr? S ﬁ?ﬂid@gﬁhugﬁ:&ﬁhm't@mcgﬁf ore
chis the food n%pequen y, nore power T ul

the heated air Fea
heat i ng el enent blowachsisimblyefior digasngaresurized, bedtddyainradiallytootvaahpenss the glufabity t he

30 e SIS UhEaP Al PR A R s E P2
Wi th use and st péeringeeeristefdct for laxhaesting the heated ail\At QdstDad Outlet vent is preferably
PCT/ US0005451 located between each of the plurality of support surfaces. |
In a second embodiment, the dehydrator module includes air ducts on an outer
perimeter surface in fluid communication with the heater blower assembly for directing
15 heated air radially inward across the plurality of support surfaces. The dehydrator
module includes a central opening extending generally vertically through the support
surfaces in fluid communication with a space between each the support surfaces for
exhausting heated air. A portion of the heated air may be recirculated.
The first embodiment of the food dehydrator includes a heater blower assembly
20 comprising a motor driven fan and heating elements located in a housing. The housing
has air inlet vents on a central portion through which outside air can be drawn toward the
heating element. The housing also includes blower ports located on an air distribution
portion through which pressurized, heated air can be directed. The dehydrator module
includes a base, at least one food tray and a cover, The food tray has a support surface
25 with a central opening for receiving the air distribution portion. The food tray capable of
stacking vertically with the base so that an outlet vent is formed between the base and the
food tray when in 2 stacked configuration. The cover is capable of stacking vertically
with the food tray. The cover also has a centrat opening for receiving the air distribution
portion. The air distribution portion extends downward through the central openings in
30 the cover and the food tray in an engaged configuration so that the blower ports are

positioned to direct heated air axially outward across the support surface of the food tray.
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Summary of the Invention The present invention relates to
a nodul ar food dehydrator utilizing-a heater bl ower assenbly

| ocat ed on av&pﬁﬁaﬁgface of a dehydrator nodule. The heategcgk@&ﬁﬁﬂl
assenbly includes a notor drlven fan, a heating element and an air

di stribution port l.recti ross the support
surfaces. The heﬁ‘f ESF“BIP?)%? °fég°s ?9“' 1s§"ha“&°‘pt°ahe a"B?SBéeé? é Wl aply
attachabl e to t vntlehydrator nodul e. In a flrst

enbodi nent, the dehydra nodul e has a central opening extendin

general |y vertical l'y Ifhﬁﬁ‘ﬁﬂﬁ"d Rlopgrasssnbhygrty befetachable o permprently %‘E?ﬁ‘?ﬁgg?@at i on

Wi th the heater dehydrator modult. QB5usRRIRARMY axfc%ialﬂbl'é?&trél%am it ktlacheat €d
air radially outward across the plurality 1 upport surfaces The
dehydr at or Smodul dloyrassembliyitythe dehy dratosmedsils. e“t‘he\a@dtsglbeﬁ«pwrtwmeqferably

perineter surfacg.ffs e Piak to vent
Is preferably fioléts %ﬁocﬁﬂg gﬁﬁé{ﬁ\;&\/ge eac%% xlalﬁ %ﬁura ‘?gggﬂg# Eﬁ%port
sur f aces. base and across a boftorn surfacoefdhesubprati surfare and $eeorddiiopdr porsifomodul e

i ncl udes air duc erine urfac in flyi
communi cation w Ecc?%eh {i} %H; &“bl 8%&? l'daagrso ok ‘P@S“r”;““ SEERO m?%" A f‘F(’Pf'eat ed
air radially i nvxdwdteamapqmondﬂg bplcmted betopy thé fi sulﬁlpwertposu r‘ll‘m@mport’fnh&cc is

dehydr at d d t endi I
ver i cal 1 y/% hr ouBFPRY S e iotie o8 aPhileR i BT Fanath i P aohiiamaaticon

with a space bet fo@ilend AiteindityeBAIhP Sippor sthictiefiay KIsolid for drying liqEiddetdhi- NY
heated air. A portlopeﬁ)f the heated air may be recirculated.

The first enbodi Fdt it¥e f ood dehydrat or includes a heater bl ower
assenbly 20 CONMhjtied V3Bks thaiBs @&atwdn\fﬁ%ofv@frbr 1 ihap Enkd BerRb SR UoSe,| OCat ed
I n a housing. The housing has air inlet vents on a central
portion through Wﬁhﬂ&ﬂl)f%’%%}’e Tar povepmayyiacludensiderwalichering p fared bottom edge. heat i ng
el ement. The hou§iBG sahpofts B bpidfily Bk RARE RO SR ihsREPeAletbrAR MAkdd bottom

di stribution

edge. The spaced supports are capable of forming a gap between a top edge of the food
tray and the flared bottom edge when in a stacked configuration. The food trays include
a cotresponding flared bottom edge with the spaced supports. The spaced supports are
capable of forming a gap between a top edge of an adjacent food tray and the flared

20 bottom edge when in a stacked configuration. Consequently, a plurality of food trays
may be stacked, forming outlet vents therebetween. The componerits of the dehydrator
module are preferably dishwasher safe and immersible in water.

The present invention is also directed to a kit for assembling a food dehydrator

having at least two food trays.

25 The present invention is also directed to a method of operating a food dehydrator,
The method includes vertically stacking at least one food tray and a cover onto a base so
that an outlet vent is formed between the base and the food tray and adjacent food trays.
The air distribution portion of the heater blower assembly is inserted downward through a
central openings in the cover and a support surface(s) of the food tray, Outside air is

30 draw in through the air inlet vents to the heating element and pressurized, heated air is

directed through the blower ports axially outward across the support surface of the food
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portion through which pressurized, heated air can be directed. The

dehydr at or nodul e I ncl udes a base, at | east one food tray and a
cover. The fg gqh k@Y has a support surface 25 W th apgﬁ,ﬁg(;o@ls“(ppem ng
for receiving the air distribution portion. The food tray capab e of

stacking verti Cgr!ay.yAtV\neas{"a ;Eo?\?on%?éx? héag)ed\tl\ﬂ'a} Vﬁ%%dg’%éi E\&@Eerégxﬁ?ugé ougetb et \.?\ﬁ:n

the base and th ood ‘atron.
cover is capabl eemdf stacking verti caI |y with the food tray. The

cover al so has a cenfral _.openi f r.ec stri utlon
portion. The air di s{“rtﬁ%ﬁrﬂpgﬁc’é}g'ﬁtio%ﬁnﬁgﬁﬁﬁ 98'59\‘70?1‘/0&?‘18'“ r‘%ﬁ? F A%  cent ral
openi ngs in 30 food traydovides €dr tiRRoricRtPath @O e Fdod¥nd MinaizE MBA TG veRby gHar at i on
so that the bl ower ﬁorts are positioned to direct heated air

axi al |y out war dhegtr Saégfq‘?é‘“’g&bﬂﬁr"’t°t%6fraﬂ386§alﬁ?d Witén thedryyqratggmodule. There

2 WO %l\%@ ?:ght angle bend in the air flow before the heated air reaches the food,
PCTI USOQ 05451 At least a portion of the heated air is exhausted

to the atnospheminimigingKslocithlesses tSuksantially all of the heated air comes directly from the
dehydrator module, rather than from neighboring trays, minimizing differences in air

temperature and humidity from tray to tray.
10 In the second embodiment, recirculating a portion of the heated air conserves
energy, since the air is already heated, although the air also has a higher moisture content.
Supplying the heated air from the outer perimeter of the food tfays insures that the
warmest and driest air encounters the larger surface area of the support surfaces at the
perimeter of the food trays. The air cools and absorbs moisture as it moves radially
15 inward. However, the velocity of the heated air increases as it moves radially inward,
compensating in large part, for the increase moisture content and lower temperature of
the air.
In a third embodiment, the heater blower assembly is housed within the cover and
does not extend vertically into the support surfaces. The food dehydrator is similar to the
20 second embodiment in that the dehydrator module has a plurality of support surfaces
having an opening extending generally vertically therethrough, and includes air ducts on
an outer perimeter surface in fluid communication with the heater blower assembly. The
top mountable cover has air inlet vents and an air duct on an outer perimeter surface in
fluid communication with the heater blower assembly and the air ducts of the dehydrator
25 module. The base of the dehydrator module includes an outlet vent for exhausting the
heated air. In a stacked arrangement, the cover and the food trays form a plurality of
blower ports around the outer perimeter of the support surfaces to direct heated air
radially inward and generally horizontally across the support surfaces. In operation, air is
drawn in through the air inlet vents, through the fan and to the heating element, and '
30 pressurized, heated air is directed radially inward and generally horizontally across the

support surfaces.
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vent . ' The heater bl ower assenbly may be detachabl e or
permanently attached to the ) dehydr at or nodul e. Various nechani sns
are avai | ablyg §gprs0re! easably securing the heater 5 Hayssveeasenbl'y to
t he dehydrator nodule. The air distribution portion preferably

el udes i st bl owet R hiterhfling Yl dilfbaliRAL Sihe¥obd ARkl @Y iniAlse2CT 0SS

a floor of the base and across a bottom surfacCe of the support
surface and sechkayihgiah ovilet venisrat lsast one food tray having elsuppert surfgedwith ®ekntralr axi al |y

. out var d across @peL?xg aﬁ&' Ez&:@ﬁ? oPsftac}cJﬁg ﬁ#&\?{? Rﬁtﬁ#&rl{aget?gg?ﬁr éalrpglwe of stackt?ﬁe

di verter. may optiion ocat ort’s

support surfac everscaillﬁwnh the foogmaf',eandibdvyngm aupnm wmsimdsatheatext hlo\eersasxembat
heated air_wll. d {g ﬁl Ol | tabl tfx) g
Al ternatively, l"ﬁ ’%55‘8 of ré‘fepu%’taﬂ Ec §/e 5’8"@5"["?"5”?6?”8’? ohisiy ‘T'ﬁ’ﬁf’d or
sem - ‘arl éngbpied afrmn@emenk, eliecover and the food tray(s) form Sblolvei poriRdmd BRRY be

| ocated on the cover In a gap for et t he,_cover and t he
top food tray. ﬂ‘?‘i@“’é‘éf?é?‘°ﬁ’£9°’? ?‘n‘&fP‘Efd% ‘é°°§ \ge rh”’ﬁ%ﬁ)?’ﬁd"‘ﬁarf' pag gsaeBBY t om

edge. 15 ﬁf}%ﬁmywmh&@pwsu&a&dawwd@ | ocated along an inside
perinmeter of the flared bott he s&gced supports are

capabl e of forning a» MP%@MH‘%“‘EW@G’@?“W“W@W yfrator, at least onetfpady  and
the flareg, bottgp @d&ﬁcma@cx&@oﬁo§%§sekﬁdﬂmewrwm&aa&9chea' R BRMef r aYS

i ncl ude a correspondin | ared bottom edge with the spaced
supports. The spsaenehly guptpeqﬂwta on the food tray. bragpsiarked manmm,ﬁgaadgﬁpf

betveen 2 100 elitofl i nahAERDIe 0N LY A APLLA AR, o st

edge when in a stac I on nse uen
trays thmﬂgodhnay sAmskmiayn ih throngh gneomtahbt veneofitle doheneihehmieg The

ggpgogﬁgt ;s m?rIar ts Bxin:én aﬁg \bathee}}ed air is directed oHRvd UJ mto%hleheaé zﬁx ré%?co ﬁtt‘wa 3 her
al so direcst ed t @ucts dfite fbcatrapaae pddiallp gndgcherally kiehyrdsiBtagross the support surﬁ&vl ng at
. least two food E;tr tgé/ E)'od tray. Atleasta ponioh of the air is vented to the atmosphere through the
outlet vent, and a portion of the air is drawn vertically upward through the central
opening of the food trays into the blower by the negative pressure created by operation of
the blower. The air is then passed over the heating element and recirculated through the
20 system.
With regard to both the fitst, second and third embodiments of the food
dehydrators, the total path length the air travels from the heater coils to the food trays,
until it is exhausted through the outlet vents, is preferably about the same from tray to
tray contributing to uniform heating. Moving the heated air flow horizontally over the
25 food, rather than vertically through the trays, also provides for more uniform drying of
food items from tray to tray. The hoﬁiontal air flow also permits drying of liquid or
semi-liquid materials on a solid or a non-porous support surfaces with no blockage of air
movement. The symmetrical nature of the dehydrator modules also contributes to even
distribution of heated air and more even drying of the food. A detachable nature of the
30 detachable heater blower assemblies allows for easy storage of the food dehydrators. Itis
anticipated that the relatively compact, detachable heater blower assemblies will be

stored along with other kitchen appliances, while the more robust and bulkier trays can
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25 The present invention is also directed to a method of
operating a food dehydrator. i The nethod includes vertically

stacki ng at wgagkuene food tray and a cover onto a base SGermsoonsss; that
an outlet vent is forned between the base and the food tray and adj acent

food trays. o | i i | ' ; t r . Ql,ower
assenbl yyi S i nsé’f tS tggd&%i\}nsf/l\]/glrJdrea'glhl?’gl&ézﬁﬁ%}n%epﬁﬁLﬂm%%{‘ﬁe'r aﬁ“,rc}gg?\‘ﬁ‘ﬁ’é@”? n the
cover and a suppeater bayer assenfblips aré refriowed fonmeithe dehydrautoiules aﬂlr&mdaiﬁin@O e
draw i n through | L] echeating el erent. and pressurized,
heated air is cmso"%é?iéierméﬁaé@?%?%%%ﬁﬁpenfé‘n%f"b EdIBFRES axi al |y out war d
across the support suadfaazgeansiy,ttisccompatiess of the heater blower assembly of the third

BCT/ USO0r 05451 HmBadiinént of i food doycratoe allows it o be cognplegaly bqpsechishinthe sp¥en s

vented to the atwihsplegesiiigtoot @ho the eentidbf BE food trays. The NGB blower assembly is
In the first em?:gxg;i)orgsy ct)f a clor?lgz% ings I:E.sts] le)Chtsgctnech)’torbhloS:éﬁ rWItm(:tll‘lxjel fub%lf g fgltrgfggatl he
center ?
(radial) type fan, which provides a low profile assembly. This arrangement relocates the
motor out of the stream of warm air returning from the food trays, and provides cooling

10 of the motor by the air flow from the blower, making it casier to maintain the motor at an
acceptabie temperature during operation. In addition, the use of a centrifugal fan, which
intakes air vertically and expels it horizontally into the pcrimetér air ducts of the
dehydrator, makes éseparate air deflector unnecessary. In operation, the centrifugal fan
also creates a negative pressure that naturally draws air upward from the food trays for

15 recirculation through the system. The use of a brushless DC type motor decreases the
noise level during operation and increases the life span of the product.

Another advantage of the third embodiment of the food dehydrator is the
structure and location of the heater assembly. The use of multiple fasteners to mount the
heating wire coil onto flat, rectangular insulation plates reduces breakage of the wire

20 during assembly and operation of the dehydrator, and eliminates the need for fiberglass
yarn reinforcement of the wire coil. The positioning of the heater assembly parallel to
the flow of air from the blower significantly decreases air noise and air flow resistance.
The location of the heater in the path of the recirculating air being drawn upward by the
fan, helps maintain an even air temperature throughout the system.

25 Yet another advantage of the third food dehydrator is the positioning of a
thermostat to-allow the temperature of the combined, heated incoming and recirculating
air to be easily monitored and accurately controlled. The inclusion of a temperature
adjustment knob at the top of the dehydrator unit also allows the user to readily adjust the
temperature of the circulated air,

30
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food trays provides for the shortest path to the food and mnimzes loss in

air velocity and 5 heat. Heat generated by the m)tor is al so
retained within dehydrat or nodul e. There i ght
angl e bend “f?‘tﬁgagi r flow before the heated air reaches t%&dsog@ﬁs{

m ni m zing velocity | osses. ubsta,nti al | aI |
directly fromthe . BriefDes s ~
trays, mninzing diffas ?ﬁﬁ%%edtn@na’#blﬂc view of the presénemaard J‘dfaﬁ)rth&'ﬂ ty
fromtray to tray. 10 In the second enbodi ment, recirculating
a portion of thbloweraseambly ip thegngaged easfiguration. energy, since the air is

al ready heated, alt I

Suppl yi ng the heat e(hiﬂgﬁg?”% F%&%“Egﬁéﬁg‘e’?@%g?}c téeﬁr%rfo EWgH%gg@?tEe;}% I nsures
that the 5 blowemsembbtmatwdwdngaegtcoaﬁguremwnt ers the larger surface
~area of the support r food trays.
The air cools and ablig&r ggsrrgl g'{torﬁgr%ap ectwcYr'r‘%)w\'/c(’afsti%ra ?ﬁ‘c p%gmwo‘%d i nwar d.
However, the veumdrlagorof the heat ed air increases as |t noves radially
i nwar d, a ge art é tt}h perease noi sture
content and | ower tgﬁg mpec 1ve VieW of  th.base pt tgure 2 In a
third enbodi nent, thtesgheaiﬁrat&;ipw@éctasseww)me:&nhmsfaddmﬁameb&wenmwr and
does not extend vertical l y into the support surfaces. The food dehydrat or
is simlatto tAdydpgtor second enbodi nent in that the dehydrator nodul e
has a plurality of spipReBS isaWoftdh Bfospective view of tH@fbbl a mgt@m:ng ext endi ng
generally vertically therethrough, and jncludes air ducts an
out er perineter surf%l&@eﬁﬁ'sﬁlt@.}?E!"%PG%Hleté'e&fiaéﬁv%fftfﬁﬂetpﬁ@emme‘ﬁyér%r
assenbly. The Figure 4O aTBOHEH BRIsSecBR¥iEw Bftfie Alver dritithe dhont s and an air
duct on an outer perifeter surface In communi cation with
the heater bl ower asEigurbbys aprdspedtive yiew ofabeaterdlowenesserably i irepresas food

nodul e. Thse basgch%ratohe dehydrat or nodul e i ncludes an outlet vent for
exhausting the heated air..In a stacked arrangenent, the cover
and the food trays fFigure & ipdnexplodddyperspective view of the heater blower assembly of Figure

5.

‘Qf the heat ed a| r cones

Figure 7 is a prospective view of the present food dehydrator.
Figure 8a is a front view of the food dehydrator of Figure 7.
20 Figure 8b is a side view of the food dehydrator of Figure 7.
Figure 8c is a side view of the food dehydrator of Figure 7.
Figure 8d is a rear view of the food dehydrator of Figure 7.
Figure 8e is a top view of the food dehydrator of Figure 7.
Figure 8f is a bottom view of the food dehydrator of Figure 7.
25 Figure 9 is an exploded side sectional view of an alternate food dehydrator.
Figure 10 is a side sectional view of the food dehydrator of Figure 9 with an
additional food tray.
Figure 11 is a side view of another alternate food dehydrator.
Figure 12 is a top view of the food dehydrator of Figure 11.
30 - Figure 13 is a sectional side view of the food dehydrator of Figure 11, showing
air flow through the dehydrator,

Figure 14 is a sectional side view of the heater blower assembly of Figure 13.
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bl ower ports around the outer perineter of the support surfaces to direct

heated air radially inward and general Iy horizont ﬁl |y ﬁcrﬁss the
support surf operation, air is _ drawn in throu the air
i nl et vents,@?ﬁ‘?sgﬁé}ﬁh the fan and to the heating el enent, Jrﬁfﬂg% 705451

| nwar d and generally

. L i i all
pressurized, heated erelgiggérgs%_ts&g [ %%,?ogéf;pmy_owerassembiyofFigure11,

hori zontal | y across RS

4 taken along line 15-15.  SUBSTI TUTE SHEET (RULE 26) WO
00/ 52407 . o . _
PCT/ USOQl 05451 Figure 16a is a side vigwiof the thepmostat afthe fordjdshydratonpfikigwerbbdi ment

of the food dehydrat @rgu{en%qusn@viéwﬁhethermosta:,ofE?g\ﬂe%a.an outlet vent; at

| east one food tray having a support surface with a central
5 y Figure ]ga isa topvai)ew of the blower heater and motor housing of the heater

blower assembly of Figure 14,
Figure 17b is a sectional side view of the blower and motor housing of Figure
17a.
Figure 17¢c is a bottom view of the blower and motor housing of Figure 17a.
10 |
Detailed Description of the Invention
Figures 1a and 1b are side sectional views of the preferred food dehydrator 20 of
the present invention, The food dehydrator 20 includes a dehydrator module 36 and a
detachable heater blower assembly 34. The dehydrator module 36 includes a base 22 on
15 which may be stacked a series of food trays 24, 26, and 28. A cover 30 extends across
the top of the food tray 28. The detachable heater blower assembly 34 extends
downward through a central opening 32 in the cover 30 (see Figure 4a) and central
openings 71 in the food trays 24-28 into a central cavity 38 (see dashed lines in Figure
1b). In an alternate embodiment, the heater blower assembly 34 is permanently attached
20 to the dehydrator module 36. The base 22 and food trays 24-28 may be molded from a
suitable thermoplastic material, such as acrylonitrile butadiene styrene (ABS), styrene-
acrylonitrile resin (SAN), or styrene.
Figures 2a and 2b are bottom and top prospective views of the base 22,
respectively. The bo&om of the base 22 includes a series of legs 40 attached to a lower
25 surface of a floor 42. Sidewall 44 extends around the perimeter of the floor 42. The
sidewall 44 includes a top edge 46 that engages with a flared bottom edge 64 of the food
tray 24 (see Figures 3A and 3B). A top surface of the floor 42 includes a series of radial
support members 48 so that heated air can flow freely below food to be dehydrated. The
radial support members 48 also allows drippings from the food items to be collected on
30 the floor 42 of the base 22 without contaminating food items located thereon,

Consequently, the base 22 can serve as an additional food tray. A flow diverter 50 is
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openi ng,. and capabl e of stacking vertically with the base; a cover capable

of stacking vertically with the food tray, and having an air inlet
vent; and a heater blower assenbly 5 i ncluding a notor_driven fan and
heating el en®R©®¥XPbvabl y mountable in the cover. In PCTUSAYOSE gaged

arrangenment, the cover and the food tray(s) forma blower port around the
perimeter of t helosatgsidothe canterfod the flopr 47 fpr@irectingthehbated pir hpriggnialiyl reapss yhei nwar d

and general ly base 22. . hori zontal ly across the support surface of the food
tray. " In the operation of the third enbodi ment of the food
dehydrator, at |east Hgueesf3aeund J0are top ahd bottoinsperspedive alkwy ofdhafokd tays24 R 6a
base, and the cover,,with th t ached er bl Fog o . nbly is
vertically st ackaé"g zgrfefpﬁcenvflgbzﬁ? g)ggl.g'axs%gzts?fea%?{gr\gﬁé?463%‘6&mgﬁif‘fvﬁf e8fr duct
of 5 t hetop edger62iand 4 Narkd bitdmeedgadmi Sugpdrvrfidetdd idiriehesies oflthditer

assenbly and the air ducts of . the foqQd tray. Air i.,s drawn_jn
through the air f“ﬁmm\?ﬁ‘?ﬁs %fa“f‘ Fibs ’(:001\9%‘%"6‘ ‘?%Bs‘gFeEH‘Fﬁﬁrél‘Le sidewall o8 Eh"enft;
and the heated ajuppdrsuethdetsliestefoiabiyan dpdntheh siagnaé thadieshitsHeate Sir Q¥LRR, 1Nt O
the air 15 ducts_ of the food tray, and radially and generally

. . Y 1 A
horizontal Iy acr®gunderrisleofifaep emslopatedcthereon. Alternativedy, therharizqntd aif flayy alsy
l'east a portion @f glB&t firfacd ?6 t¥ 805 of Hoﬁ—&ﬁotﬂfﬂ@rﬂhﬁﬁ@dr?ﬂ%@?&ﬂxi& BSemi-

outl et vent, and.a‘f rtion of the air I's drawn vertically upward through
t he centralo liquid matenirdss With ne blockage elaiimevement. iArentral lepeningoitds prisferablye
negative pressur : r.atd the blower. The air is
t hen passed overﬁfﬁ%ﬁﬁg‘gﬁlﬁéogpxgﬁgﬁrﬂoglg?{g;c?ggi rcul ated through the 20
system As best selihtify the dgttonl view o Bighret3hethé food tray 24280indludasd t hird
enbodi nents of the fC}Od or.s

- wdehyd . 4h I h th
air travels fromthe Rest desrul@"c’:ocl)'}s I72 &fagp’%(wg%%we rfdttg%\%s}o%% b)p[ R Harecﬁﬁ‘?tltof" ittei S

S 00 ys,
exhaust ed t hr ougdige e Thetspakd supporss, 72iase gasiibeidad bngagdwith the bop edgeds dftiem t r ay

Do or o b (S BLATED E h LREMAISRL, P IR LG e 6
trays, also provilldefitddan Figinee, theflired Botinydda@64df the food tray 24 extends around the -
top edge 46 of the base 22, but the spaced supports 72 prevent the ridge 74 from
engaging directly with the top edge 46. Consequently, a small gap is maintained between
the food tray 24 and the base 22. Similarly, the spaced supports 72 on the food trays 26-
20 28 maintains a small gap with the food trays 24-26, respectively, when in a stacked
configuration. The small gaps operate as outlet vents 150-156 (see Figure 1).

Figures 4a and 4b are top and bottom perspective views of the cover 30,
respectively. A series of slots 80 are arranged around a perimeter 82 of the central
opening 32. Portions of the perimeter 82 form ridges 84 adjacent to the slots 80 for

25 engaging with corresponding protrusions 124 on the detachable heater blower assembly
34 (see Figure 5). Stops 86 are located underneath the ridge 84 to limit the movement of
the protrusions 124, Slide surfaces 88 are located adjacent to the slots 80 opposite the
ridges 84 to facilitate engagement with the protrusions 124.

As best seen in Figure 4b, the cover 30 has a flared bottom edge 90 with a series

30 of space supports 92 positioned to engage with the top edge 62 of the food tray 28. The
spaced supports 92 extend above a ridge 94 formed by the flared bottom edge 90 so that a
small gap is formed between the ridge 94 and the top edge 62 of the food tray 28. The
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food itens fromtray to tray. The horizontal air flow also permts drying
of liquid or sem-liquid-materials on a solid or a non-porous
support surfaces with no bl ockage of air novenent. The :
symet ri cal WRoUR&7of the dehydrator nodul es al so contri b ECTLSPUWSEen
distribution of heated air and nore even drying of the food. A detachable
nature of the 3(gapfonnsqielt:acmall56éschﬁaurerl) bl enveltermessantotimest, tk lcows 30 may easy
storage of the food I pat dthat t he
relatively corrpa@ O"agg’[ Xﬁﬁeaaouﬁ&s'ﬁ"é %6 l°&'b"’fdoﬂ/t\:/%rrth'3 ﬂme%h”% eg%nsﬁ)

stored along wth ot Iﬁignrcl«smacisrespeapplvxcwmfd&,dcmdfhablehéalmblmaeassmhﬂgsu.and
bul kier trays c . . 0 407 . TR .
PCT/ USOQ/ 05451 Housing 100 inclyjes'§ 388{8 309 & Cspiist prcion 048481 Hedipibgine 8pTioBy er

dirt and ngi st urms. ﬂiwnttdnpord@imha;mdesascnesoftopmlb:aaﬁtenomdna\eﬂeirﬂawﬁtbl i es
are renoved fromthe de‘%drator nodul es al |l remai ni ng onent s
are di shwasher s thropgh which oside aiy is grawp,inte g’éd""?‘ﬁ’a%f‘ﬁer blower asse‘“bly3

Advant ageousl y, frhiRiseR a6t hesse fommﬁm%a&,sﬁ 164 KVRFangRITeN hbYe e%mtm third
5 enbodi rent of the food dehydrator allows it to be conpletely housed
wi thin the coverthe slots 80 inthe centfat opsuing &k encieiFevg’ Wown into the center of the
food trays. The heat g ;jRLeME" e B0ho¥tomSurface 112 of the KL nmpact,
brushl ess DC type rmtorh‘housena W t hin 'f)hemhace 7f°fa Centri ugaP&né‘]ni:é8
(radial) tiype f dncludehfizstblgwenpirtsdd4.aCylindrienl sifiés|1¢6 aftheribdistribition porion 40fyement
rel ocates the

includes second blower ports 118 and third blower ports 120 arranged around the
perimeter thereof, Fourth blower ports 122 are located around fhe perimeter of the air
distribution portion 106 near the central portion 104. The air distribution portion 106
operates as an air plenum for directing pressurized, heated air into the dehydrator module
15 36, preferably horizontally above and below the support surfaces 66.
The housing 100 comprises a left portion 130 and a right portion 132, The right
portion 132 includes a series of holes 134 for receiving screws that engage with the left
portion 130. The distal end of the handle 102 includes a power cord opening 136. A
standard power cord, plug and strain relief (not shown) extends through the hollow
20 handle 102 for engagement with a heater blower module 138. The power supply may
either be connected directly or a switch (not shown) may be added to the handle.
The heater blower module 138 includes a motor 140 attached to a fan blade 142,
A support structure 146 surrounds the motor 140 and securely retains it in the housing
100. A heater coil 144 is wound around a series of slots 148 on the support structure 146.
25 The support structure 146 is preferably constructed of a high temperature material, such
as phlogopite or muscovite mica. In'the preferred embodiment, the support structure 146
is mica - 0.81 mm (0.032) inches thick. The housing 100 is preferably constructed of a
high temperature thermoplastic such as polypropylene. The support structure 146 shown
in Figures la and 6 is typical of those used in hand held hair dryers in which three or
30 more X-shaped mica plates 147 are assembled into an arrangement and the coiled heating

wire 144 is wrapped around the plates. A segment of fiberglass yarn is typically
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not or out of the streamof warmair returning fromthe food trays, and
provi des cooling 10 of the notor by the air flow fromthe bl ower,

making it easier to maintain the notor at an acce ax

t enperat ure HAPFE#%Bperation. In addition, the use of a cen‘%)(lt‘w{@&ﬁ‘s‘f an,
whi ch i ntakes air vertically and expels it horizontally into the
perimeter air dudgerd-teadedghrough the coils (igbshpwnhasaeinforpsent tapreeahithg heates cpil

def | ect or Unnece%ﬂ{ﬁfeakkdéaﬁ@ﬁfig{u&rﬁ@ygaiﬁs@@le&ﬁ&flEizﬁxldgal fan al so

creates a negative pressure tha aturally draws air upward fromthe food
trays for 15 r edhe matont400apreferablycxial with 8 yating pf abputd 2082C driven atnbowth| ess
DC type notor de NGSe | ' |

i ncreases the Ii 1(‘\9 e spgofl()bo ?hr?gt 4[9? %(%r}:sf -Flﬂé ﬁgmlr%ﬁlﬂ44qy§&ﬂgb@%ﬁgﬁdggpg%%ﬁt age
of the thirsl enbddvinembeathg ¢dpacity @babodeIbpovats,d20 VA Qi dt80-60 Hz. The heatsteoilit4dur e

and | ocation of the heater.assenbly. The use of nult.pl asteners to nount
the e 3 25 AR TR O FBH 30 PR Porsnces vk it 08 ey S i A s
reduces breakage paftioha&s i parll2l) This configdtakibmgras festdpl dowa it voRsYedd homofdk t he
dehydrator, and elim nates the need {}gr fiber

|
rei nforcement of S H@t e pePEsTRPerafiig olfpeheares i ﬁ]dﬁggfsabf’l"?éyl"fégf‘ eF ). g@‘?@ﬂ‘ﬁl"?f

parallel to of the resisBicd WigdM 4afthadislin kerREwidh e RoRMR A0 HiaBblit BT OAML.! Dhe
decreases air noise and air, fl ow resjstance, The | ocation of the

heater in the patPRrtion of the resisRpgectireaif thyt iiin series is abaut 23 Omhat WitkBe t he

fan, hel ps maint G&Pﬂc Refhftindt Valﬁa%%ﬁ%éﬁégﬁﬁeé { DHHROWE rdaltfs, SRS Br 25

Yet anot her advantage of the third food dehydrator I's the positioning of a
thérnostat to al lesampitiaue wradivstments in the vanting erdabdasisd, Atfosst(eat showndisi ng and

recirculating .prch.rabl lo@&t@? ﬁcgactprg rtr(gtg;é g%%r(g&? Mﬂ{: ﬁgnsaé}gtg?ﬁéé%y&e ?ftrﬁé tErH%%-atnre

controlled. The i'nclusion o at the
top of the dehydrimthedehydrator aD exreedslaprmictemainedsempdraunee Adhdrmonatjouthtrntisier
temperatur ?5 of 1 ngt%. or»\% lrn%g' &fo é‘é Used t%Q'naintain a target temperature within the dehydrator,
Figure 7 is a perspective view of the present food dehydrator 20. Figures 8a
through 8f are plan views of the food dehydrator of Figure 7. The food dehydrator 20 is
about 30.5 cm (12 inches) in diameter and about 19.05 em (7.5 inches) high. The heater
blower assembly 34 extends about 6.35 cm (2.5 inches) above the cover 30.
20 As is best illustrated in Figures 1a and 1b, the detachable heater biower assembly
34 is engaged with the dehydrator module 36 by inserting the air distribution portion 106
through the central opening 32 of the cover 30. The air distribution portion extends
downward through the central openings 71 of the food trays 24-28. The protrusions 124
on the central portion 104 are aligned with, and inserted into, the slots 80 on the cover 30.
25 The detachable heater blower assembly 34 is then rotated counterclockwise so that the
protrusions 124 slide along the bottom of the ridges 84 until they engage with stops 86.
Slide surfaces 88 prevent the heat detachable heater blower assembly from rotating in the
clockwise direction.
When the detachable heater blower assembly 34 is fully engaged with the
30 dehydrator module 36, the first blower ports 114 are positioned above the flow diverter
50 so that heated air 114a is directed across the floor 42 of the base 22 and along the
bottom surface of the support surface 66 of food tray 24 (see Fig. S and 6). The second

11
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PCr / USOQ' 05451 - Brief Description of the Several
Vi ews of the Draw Figure 1 ais a se ARG de view
of the presgmm?s dehydrator with the heater bqu)wer }e’a/gsé%rrbly in

t he engaged confi guratian sectlonal S|de

view of the prediier ptd ! fiampesitangd todireds heated ar‘fgldﬁ%?cms%the top of thy sypRayt

assenbly in the fieenaassds athd @b f B8 support surface 66 ofthefoodEi)QlU Q‘h?a is a
bott om prospecti ve view of the base for the present food

dehydrat or . third blower ports 120 pfe pgsitiongtoj diregt hF%iE)d #r Opawessthe top elihof t he
base of Figure %7 ort gurface 66 of r{he th\rrde tggﬁ {rgyui@ana%é boudm bPiRe RIpPSHR Siftfaky 66 o €W Of

an exenplary foo
5 the fourth food tray 28 The fourth blowcr ports 122 are positioned to direct heated air

122a across the support surface 66 of the food tray 28. The air distribution portion
divides the heated air into separate portions. The blower ports 114, 118, 120, 122
preferably divide the heated air into equal portions so that each tray 22-28 received a
generally equal quantity of air at generally equal velocities.

10 As discussed above, the spaced supports 72 engage with the top edge 46 of the
base 22 so that a first outlet vent as indicated by the arrow 150 is formed around the
perimeter of the sidewall 44. Similarly, outlet vents indicated h;y arrows 152, 154, and
156 are formed around the perimeter of the sidewall 60 of the food trays 24-28,
respectively. Alternatively, outlet vents 96 formed directly in the cover 30 may

15 supplement and/or may be substituted for the outlet vent 156 (see Figure 4a).

Locating the heater blower module 138 close to the center food trays 22-28
provides for the shortest path to the food and minimizes loss in air velocity and heat.
Heat generated by the motor 140 is also retained within the dehydrator module 36. There
is only one right angle bend in the air flow before the heated air reaches the food,

20 minimizing velocity losses. Additionally, the heated air passes over only one of the trays
22-28 before it exits through one of the outlet vents 150-156, minimizing the contact of
moist air with the food items.

Figures 9 is an exploded side sectional views of an alternate food dehydrator 200
of the present invention. The food dehydrator 200 includes a dehydrator module 202 and

25 a detachable heater blower assembly 204. The dehydrator module 202 includes a base
206 on which may be stacked a series of food trays 208, 210 and 212. A cover 216
extends across the top of the food tray 212. The detachable heater blower assembly 204
extends downward through a central opening 218 in the cover 216 and central openings
220 in the food trays 212. In an alternate embodiment, the heater blower assembly 204 is

30 permanently attached to the dehydrator module 202, as discussed above.

The cover 216 includes an inner wall 222 that defines an air duct 224. Similarly,

an air duct 226 is defined between inner walls 228 and outer walls 230 around the

12
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10 dehydr at or. Figure 3b is a bottom prospective
view of the food tray of Figure 3a.- Figure 4a is a top
prospective view of a cover for the present food dehydratar, :
Fi gure 4b i VQ%Bt0om prospective view of the cover of Fi gUrE"S4Yes4s
Figure 5 is a prospective view of a heater blower assenbly for the present
f ood 15 delnptimgtenf the food trays 208-214. The inpgroypile228 4and opter walls R3maly be
per spective vie 6 £ HL AHifal resi 5.
Brgure 7 1o a pristisckltfy S0REorR IR RO iy Bt Al rstmance o i

f flopnthrougtethe af duch226 suobl askbisejadedhin A1.S. BhteftiNpu £ 4237249 Bleyer).
Figure 8b is

Figure 8c is 2?’5% ié %h:eyﬁfaofed%ﬁ@gp %g(%' @g%%??{%?nrgﬁo, E::egaﬁagnct%% is in fluid

Figure 8a is a
a
a
Figure 8d iss a rommusicetiuncadithitiecaif dnoi22d.e Miyclihndr ovall0l2 8farepteferalfly shorter than the
a
a
n

L Oure o 12 2 el il b BT Paeth 2 34 o s

Figure 8f is
Figure 9 is an eefine@estid sipponaaificedzi4 fir EMctig tiheattd 8F NGW R1dfafPthward. In

dehydr at or. . Figure 10 is a side sectional view of the food
dehydrat or of Fi "QL?F‘@"‘@W finbadimgat, the inner walls 230 may F'@H‘&FaPHB&‘Yt"rfaV.fm‘wns that

Figure 11 is a @hdi®nYd WS oﬁs’??E@%d’neﬁh},gf.@%@ntfm%,mﬁﬁﬁS_Eficﬁ%og);

Figure 12 is a top view of the food dehydrator of Figure

Figure 13 ¥0s a V74 frickson et a))cAp 361643 (Tsickwnly S deh3(Rombushiet #)igiA23,24%
show ng egéréf fl ow t hrough the dehydrator. Fi gure
14 is a sectiona(1M I de view of the heater bl ower assenbly of Figure 13.

The support surfaces 234 extend from the inner walls 228 to a hub-like walls 240
at the center of the food trays 208-214. The hub-like walls 240 serve to form an inner
duct 24{. The hub-like walls 240 include a plurality of slots 242 in fluid communication

15 with the inner duct 244,

The detachable heater blower assembly 204 includes a housing 250 with a series
of top inlet vents 252 and side inlet vents 254 through which outside air is drawn into the
detachable heater blower assembly 204 (see Figure 10). Protrusions 256 are arranged for
engagement with corresponding slots (not shown) in the central opening 118 on the cover

20 216. At the base of the housing 250 is an air distribution portion 258 that directs heated
air into the air ducts 224 and 226.

The heater blower module 260 includes a motor 262 attached to a fan blade 264.
A support structure 266 surrounds the motor 262 and securely retains it in the housing
250. A heater coil 268 is supported by a series of slots 270 on the support structure 266,

25 The support structure 266 is preferably constructed of a high temperature material, such
- as phlogopite or muscovite mica.

A thermostat or thermistor (not shown) may also be used to maintain a target
temperature within the dehydrator. The thermostat would be positioned inside the heater
blower module 260 in proximity to the heater coils 268, and exposed to incoming fresh

30 air passing into the heater blower module 138, i

Figure 10 itlustrates a food dehydrator 200' that is a variant of the food

dehydrator 200. The food dehydrator 200" includes a fourth food tray 214 to emphasize

13
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PCT/ USOQ 05451 Fi-gure 15 is a cross-sectional view of

t he heater bl ower assenbly of Figure 11, taken al ong |ine 15-15.
Figure 1 6a WO 5340e view of the thernostat of the food dERYASeN054510f

Fi gure 13. Figure 16b is an end view of the thernostat of

Figure 16a. 5 thatthe design of theHloyurath ifi e fos! tffah}tdmmb@wrlgfepdnb?t Ememﬁlezat er
and notor housin f r.ass ly.o ure :
Figure 17b is a g)ggcioldongﬁ ‘H@?‘Jgg‘r\;}? fogd do?hyfjrﬁ@rs&%m? 2 r{% %#H}a[h Rl

Fi gure and danmon reference numeral are usedFi gure | 7c is a bottom view of the

bl ower and notor housi,n f. Eigure 1 7 10
Det ai | ed Descri ption éf%fsﬁglufﬁ%éﬁ? F‘éwe%’ when the detachable heatep blowerassamblid | b

are side segtionad fully engagedfwithike eh@frator Rshiufe0s tlefMMAMeP port0Qfirects heated
air 270a across the top of the support surface 234 of the food tray 208 and along the

bottom of the support surface 234 of the food tray 210. The second blower port 272
direct heated air 272a across the top of the support surface 234 of the food tray 210 and
along the bottom of the support surface 234 of the food tray 212. The third blower port
10 274 direct heated air 274a across the top of the support surface 234 of the food tray 212
and along the bottom of the support surface 234 of the food tray 214. The fourth blower
port 276 direct heated air 276a across the top of the support suri"ace 234 of the food tray
214. When the trays 208-214 are stacked together, the air duct 226 forms a continuous
pressurized plenum chamber surrounding the trays and extending substantially from the
15 top to the bottom of the dehydrator module 202. Due to the generally uniform pressure
distribution within the air duét 226, blower ports 270-276 preferably divide the heated air
into equal portions so that each tray 208-214 received a generally equal quantity of air at
generally equal velocities.
The heated air 270a-276a then flows through the slots 242 into the inner duct 244.
20 The heated air 270a-276a is exhausted to the envitonment through an outlet vent 278 in
the bottom of the base 206. Legs 280 on the base 206 maintain an air gap that permits
the free flow of the heated air 270a-276a. A portion of the heated air 270a-276a is
preferably drawn back into the air duct 224 through an opening 282 by a Bernoulli effect.
In particular, the relatively high air velocity through the heater blower assembly 204 to
25 the air duct creates a Jow pressure condition that draws or siphons air through opening
282. Permitting a portion of the heated air to be tecirculated, rather than being exhausted
out the outlet vent 278 provides the added benefit of minimizing back pressure near the
top trays 212, 214, especially if the number of food trays is increased.
The speed of food drying is influenced primarily by three factors: air moisture
30 content, air temperature and air velocity., Supplying the heated air 270a-276a from the
outer perimeter of the food trays 208-214 insures that the warmest and driest air

encounters the larger surface area of the support surfaces 234 at the perimeter of the food
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the present invention. The food dehydrator 20 includes a dehydrator nodul e

36 and a detachabl e heater blower assenbly 34. The dehydrator
nodul e 36 includes a base 22 on 15 whi ch may be stacked 3 series -of
food trays WOMYR4Ung 28. A cover 30 extends across PCTUSOPIAAS op of

the food tray 28. The detachabl e heater bl ower assenbly 34 extends

downwar d t hr oughtrays 28k HalAsshreai oepfs e abpprbseoisterpas it govesgediallyiigard 4a) and
central dS10dity dftheliafed 8Ofcdd hdfiPindagentral cavity
38 (see dashed Iﬁ%‘gggf“rtlﬂé ] lgy e_ Piqirb§seyﬁ§rllt?m gﬁatlgr)ﬁtgt gﬁerrbodl ment ,

t he heater bl owesompsasatitg, in l&ge past, fire theamresasd moistbtegontent agkDlower temperasure of
dehydr at or nodul 1h . R froma
sui t abl e t her nop as't§ c"% %ﬂl%galp,%ggﬁgﬂ‘h%g&%gra {‘?@a% %@ ‘[[)I’%%/er‘%gg?leeéyégyrene
(ABS), styrsene- theairis alreadydnezrtgd althiotighi theeair gisi has § Kighlr modsturs tonteane.

reSpecti vel y. The botFBIUN VB B8 8mes et tapyareite S e risoe B ng.

attached to a Iowm&&dehydratoswoﬁmsaesﬁdeaydrktmhod%resos,l ad&wa& &10»%{ aQ¥hBipds
around the peri mater of the flgor 44 includes a

top edge 46 t hat 3UngMFesveriPh Q‘@F'&’F@EP’ Bb"f’t‘]Sﬁ?:’e'&g'éd%& bﬂﬁe 39?1@" Vhigha series

tray 24 (see Fi gyfrfscsd%samsﬁﬁm And' B niay bl a5&ke®f THeRBvel BODK ddachbblChdddes a
series of radial port nenbers 48 so that heated air can flow

freely bel Bw f ooektgngs mosemmqﬁ*@cfoodﬁm 316. Thecover3%@ﬁalceréqmp@pn 3Heander s 48
al so al | ows dri pgxlaﬁe? gﬁ%‘s% erht Oy 10629 inkRd Jehg&i.&ﬂ Ao Aititat the
ase f d1 qhel’ eon.

floor 42 of the out contam nati ng ocat e
Consequent |y, t hgrifipingeof # coven forexamples ring-shaped gmmmaie of o tefturedaybbes f | ow
diverter 50 is

elastomeric material.
The cover 306 includes one or more side vents 324 through which outside air is
15 drawn into an air intake slot 326 and to the heater blower assembly 304. The cover 306
includes an inner wall 328 and an outer wall 330 that defines an air duct 332, An air duct
334 is defined between inner walls 336 and outer walls 338 around the perimeter of the
base 308 and the food trays 310-316. When the food trays are stacked on the base, the air
duct 332 is in fluid communication with the air duct 334. The inner walls 336 of the base
20 and the food trays are preferably shorter than the outer walls 338 to form a plurality of
blower ports 339, 340, 342, 344, 346, around the outer perimeter of the support surfaces
348 to direct the heated air flow radially inward. The inner walls 336 may include a
plurality of perforations that function as blower ports, as discussed above with regard to
Figure 9. The support surfaces 348 of the food trays 310-316 of the food dehydrator 300
23 inciude hub-like walls 350 at the center of the food trays that form an inner duct 352. A
plurality of slots 354 of the hub-like walls 350 are in fluid communication with the inner
duct 352.
The heater blower assembly 304 includes a motor 356, a blower 358, and a heater
assembly 360, The motor 356 of the food dehydrator 300 is preferably a brushless DC
30 type motor such as those used in computer cooling fans which are commercially
available, for example, from Sunonwealth Electric Machine Industry Co., Ltd. Such

motors are compact and relatively quiet, both with respect 1o audible noise and electrical
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PCT/ USOQ 05451 | ocated in the center of the floor 42 for

directing the heated air horizontally across the w '
gillgurzgs 3a AMQYH4% e top and bottom perspective views of The 8@%51trays

, , _and 28, respectively. The food tra 24-28 ar, r ef er abl
i dentical . Si dewsisthrbguresRoise redyiction 'Sagﬁswl%&g‘ém&a &1‘7@%{‘?#‘1&‘%@?@"@&?‘% B edgey

64. Support surf L k08§ nofrs 38 ddy st aQfme. aslhfition, the ab SURREY ik th
menbers 68 and r?‘%gat%oﬁ}?gt ed on t healyi rgsai de per i mlgtn’erezfentc%g Si de\/\l/al Ie 60.
The supptor belpap indefinitely exisngihe HiercdBieynodi- open mesh structure that
permts heated air t Ori{eeo?tﬁ-@r r3_|58 is a centrif} éaﬁ‘ﬁ‘a&f%‘fﬁf)@ér%t REiQAerdkds 8BladegCcat ed
thereon. Alternatively, the horizont af arr ow al so t he support
surface 66 st o be3&ohowktedrin mbovsipp B SThe housing366 bastah innekrsyifang 389 andjigtized tor

sem - 10 i quid materi ..t h-no f_alr tral
opening 71 is pr ?F@V%%F 910{0?5% taibbih, -Ir%ccé)g éég’alfoﬁ'q’t?ﬁhg r%ogdr{t3g€&\g$ t {’awesf éf)f)%?lt
S lﬁr f ?C ed66- unitary piece with theASottre3S6 baiitéuto i huli 368, frotides mlow profilefassBingiyra 3b,
the food tray 24-28 includes a . series of spaged s ort.s 72 that
extend above a rPglyas "“f’&l“f%%m?d“%‘if 3??\@“‘?*%??3&“%’3%% BPfiSang tHRAeh 2
blower 358 past the motor.
10 Referring to Figure 15, the heater assembly 360 includes a series of flat,

rectangular shaped insulation plates 372 assembled together to form a flat ring. The
insulation plates 372 are preferably constructed of a high temperature material, such as
phlogopite or muscovite mica. Holes 374 are used for alignment purposes during
assembly of the heater assembly. Metal eyelets or other suitable fasteners 376 attach an
15 about equal segment of coiled heating wire 378 to each of the insulation plates 372 of the
multi-segmented heater assembly 360, and attach the insulation plates 372 to each other.

Due to the use of multiple fasteners 376 to mount the heating wire 378 in the
heater assembly 360, there is little risk of breaking or mislocating the heater coils 378
during assembly and use. As a result, the use of fiberglass yarn segments to reinforce the

20 wire coil is unnecessary. Further, since the plates 372 are rectangular-shaped rather than
X-shaped, there is little or no wasted mica material in the mariufacture of the insulating
plates 372. In addition, the flat ring heater assembly 360 is mounted parallel to the
direction of the airflow that exits circumferentially from the blower 358, resulting in
minimal air noise and air flow resistance compared to the heater blower assembly 260 of

25 Figures 9-10,

The ring-shaped heater assembly 360 is positioned below the blower and motor
assembly 356, 358 along the outer perimeter of the blades 362. The plates 372 are
mounted on support members 380 attached to the inner wall 328 of the cover 306. The
support members 380 are structured to maintain the plates 372 at a distance from the

30 surface of the inner wall 328 of about 0.125 inches (3 mm). The inner and outer walls

328, 330 of the center portion 318 of the cover 306, which extend over and support the
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edge 64. The spaced supports 72 are positioned to engage wth the top edge

46 of the 15 base 22 or the top edge 62 of an adjacent food tray. In
the stacked configuration illustrated in Figure 1, the flared.
bottom edge G¥O®¥524¥ie food tray 24 extends around the Pcrmsowoéﬁledge 46

of the base 22, but the spaced supports 72 prevent the ridge 74 from
engagi ng direct | yreatertabsembly 36@ s cochgesed 6f a foresetaudant plagtic. T hsmeﬂpogmu 328 of
mai nt ai ned bet we 4 Slmlarly,
the spaced suppo?&scoﬁww be'é%%&%?gﬁ{_ %0% %% Fa@e%ﬂa%@m a| ns a snmal |
gap with the food tra¥ke libéteﬂlﬁpwe:resspeblyBMaisynoumn theiinsids valt K28cbf the center

conti uraton. T Sl /3005, 9366 0, B bl AT BeeRi s SBOR

views of the covekeamhf a fastening mechafi€i BT thatwll YemoRalsl @ fec€i6e thi ms{oegss@&clar e
arranged around a perineter 82 of the central openi ng 32.
Portions of the [BPYHERURHnggmembst suFh ss Aokt saap, arRtbre &80 t he sl ots 80 for 25

engagi ng with correspmmgaga 9&qaw%en@ﬂﬁmﬁ%w&émfrs&ﬁ&mha&bee RGRiRke bl over
assenbl y (see gure 5). Stops 86 are |ocated underneath the

ridge 84 to limi tenﬂq?éth%!ﬁé?ﬁé’ﬁ agy covering over the hepfer asseatoly 360 o e heaushielf | de
surfaces 88 are I"F)c;,g] t

ridges 84 to faci gf%‘tgﬂggggnmﬁcﬁkﬁmtmﬁ‘e%LeB%?tgc?frrﬂg%ﬁghﬁgws 378 within

As best sedf in Rhepameaghragh which airdloms o@@atdfomathé blaverdSh tomard thesigéucs@3di t h a
series 30 of t It edge
52 of the food trayuggefiBRMe bt 3o ek aAla knBRIAT Lk RE IR °

ri dge 94 fornmed blpvmméxeﬁirmtieuloﬂimaiodnctsdge 90 so that a smal | gap

Igs formed between t heArs Ishd n in léllgurcs 13t l%ea {hggno%tg ?szpogltcloxgcge ftt%%eat s{\ I¥i 3%? The

Air contacting the thermostat 386 is diverted from its path to the food trays by a small
15 blade or louver 388 made of a metal or plastic material, that extends downward into the
air stream. The air is directed past a bi-metal sensing blade 390 and drawn into the
stream of incoming air, and recirculated into the blower 358. The sensing blade 390
provides a temperature reading of the air that is being circulated in the system. The
thermostat 386 is connected to a temperature adjustment knob 392 via a shaft 394 that
20 extends through an opening 395 in the cover 306. The user can adjust the temperature of
the heater assembly 360 by setting the temperature adjustment knob 392 to a desired
temperature marked on the knob.
In operation, the centrifugal blower 358 draws air in through the side inlet vents
324 of the cover 306, into the air intake slot 326, and into the blower 358 along its axis
25 396. The air is then expelled out of the blower at a right angle to the axis 396 over the
heater assemnbly 360, and directly into the air ducts 332, 334. The blower ports 339-346
direct the heated air 339a-346a across the support surfaces 348 of the base 308 and the
food trays 310-316. The heated air 339a-346a flows inward through the slots 354 into the
inner duct 352. The heated air 339a-346a is exhausted to the environment through an
30 outlet vent 397 in the bottom of the base 308. Legs 398 attached to the base 308
maintain an air gap that permits the free flow of the air 339a-346a out of the dehydrator.
A portion of the air 339a-346a is preferably drawn through the air duct 352, and upward
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PCT/ USOQ 05451 gap fornms outlet vent 156 (see Figure 1). In an
al ternate enbodi nent, the cover 30 may optionally_Ji utl et
vents 96 | ocHEWSHWAr the flared bottom edge 90. Pé1%24ol'jl/gg’ﬂogure 5

Is a prospective view of the detachabl e heater blower assenbly 34.
Housi ng 100 i ncl thaeghan peaaingd9 o, theunderside ofithefdewar 358 byghe negative pressiry

di stribution portj.a84 bythe blower 358 Offhe relitRedfis fhed miked witPflesk At cﬁt@ﬁd&v&ﬂ@%@
series of top inlet vents 108 and side inlet vents 110 t hrough

whi ch outsi de ai ririnsakdisleih26; biewn evsethe beatees hutrhldy Bidasndithap renipevlatad theangh (he34.
Protrusions 124 g);stegtpe base of the central portion 104 are arranged for
engagenment wth ' the slots 80 in the central opening 32 on the
cover 30. 5 Because ofithe cérhpastnesa bfttie haateFblgwerassembly 304, thm assermbhoman 112

of the air distributio ortion i.ncl ude Lrst.b [ rts 1
o O ool " oF e R e Biber 8 rdfer than rogubiRE BT [k o BLANE br B8
i ncl udes second lcaways, pailé MmaidthiRingan otdmdiridight forwre fopd déhydradp3irthamged ar ound

t he perimnmeter thereof. JFoyrth bl r po 22 ar cated, around
the perimeter of a?‘ﬁ%‘a'éfFF““f‘s“me’s' The 'ﬂ?“a‘?‘?‘?‘b’%’?ﬁ‘ﬁgbéﬁf‘ °‘i‘5‘6§?1ge r’het‘ﬁ‘éd
central portion @Qﬁdraﬂ?@p@éﬁorﬂév@iﬁhéPnUiqi’@tﬂoﬂthEEt'chdﬂ ol frm air returning freapMeat es as
an air plenumfor directing pressurized, heated air into the dehydrator

modul e 15 10 Sepd gy s prd BAKES it fASier PARATAD (e MO &t 28 aerepiable imPRIaTES 15188 ¢
surfaces 66. operation. The housing 100 conprises a left portion 130

and a right porti Bn 132. The right
Advantageously, the food dehydrator 300 does not require a separate air

deflector, as in the food dehydrator 200. The axial type fan of food dehydrator 200 blows
air along its axis 261, and an air distribution portion 256 is used to change the vertical

15 flow of air to a horizontal flow into the air ducts 224 and 226, The use of a centrifugal
(radial) type fan in food dehydrator 300, which intakes air along its axis 396 and expels
the air outward at a right angle to the axis 396, increases fan efficiency and eliminates the
need for a separate air deflector which provides a more compact system. The additional
contribution of the heat shield member 384 in guiding the air flow outward from the

20 blades 362 to the air ducts 332, 334, also enhances the efficiency of the system.

The centrifugal blower 358 is capable of delivering air at a static pressure of at
least about 0.15 in. H20, to evenly distribute the incoming or recirculating air to each of
the food trays, preferably about 0.2 in. HZ20. By comparison, an axial type fan can
deliver air at a static pressure of about 0.1 in. H20 or less.

25 The food dehydrator 300 also provides for highly accurate control of the
temperature of the circulating air. In use, the centrifugal blower 358 draws intake air
from the side inlet vents 324 and the air inlet slots 326 positioned in a circle around the
blower 358. In addition, the blower 358 generates negative pressure that draws the air
from the inner duct 352 upward through the underside of the blower 358. This returned

30 air is mixed with fresh air entering through the air intake slots 326 and the top of the
blower 358, and the combined fresh and recirculated air is then blown over the heater

assembly 360 and heated. This system provides for improved temperature control of the
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portion 1432 includes a series of holes 134 for receiving screws that engage

with the |eft portion 130." The distal end of the handle 102
includes a p rd opening 136. A standard po r | ug and
strain relie Ooﬂﬁf"%ghom) extends t hr ough t he hol | ow 20 V\F&/ﬁ%oﬂ%fe’ 102

for engagenent wifh a h

e 138. Th
ei ther be connecCBHIRHPE é'&aPQ/mB'F eﬁe%w YTE??“"(%B?“ %fllll?fvgﬁ? B)Zﬂgdﬁéb H‘%g ° he

handl e. no reliance on Ib@h&m@&fnobmwe&t tdRE kiRt kBSail xa@h uslefd airdbabr 140
attached to a fan bl ade 142 A support structure 146 surrounds the
not or 140 and se@ﬁ?"é‘l‘i}"ef@MF*ﬁ@'ﬁWz‘?% t he housi ng 100. A heater
coi | 144 is wound ar opngdy fcdPlolehnél oisdrﬂﬁéxs%&o%réenteuﬁkl@@?wmcﬁtafrum ure
146. 25 The support structure 146 1s preferably conStructed of a

hi gh t enpert ur e apagtestgsap it canyenges to the center, comperisating deri coelingandrinsicessit e ni ca.
In th f d , -
n the prererred & ghcm“ ) MM#% tﬁﬁ%%& Irx{éfﬁa%f%?%l&a‘?l?;oﬁg the food, rather lgin M CA

0.81 mm (0.032) inches t erably constructed of
a hi gh tvemipaiyatrongh themysiolsd provibes fermdre amfopoldy)mgcqﬁfdodn'ems Tom

support structure_14 ure i s &

those used in hang hqraa %"“ﬁox’mé?'§ﬂ°wnl\/\?ﬂ”%ﬁ“ %?”gﬁ°ﬁ|’q“ £ semi- ﬁlﬁ'ﬁ’ﬁ'%te“ag

X- shaped nica pl ahesmiuéb?aamepa&seﬁmbxee_hrfaaesmsm4m4s,amgﬁimkm®fmhe coil ed
heat i ng wire 14

fibergl ass lg/ar n |"g°"f19ﬁ"|t ‘gqusymmetngﬁggur%% l1'1”ge:hyQratopm(’f:}éx‘i:ies 36%036\%58 ar]t of

10 contributes to even distribution of heated air and more even drying of the food.

The detachable nature of the detachable heater blower zissemblies 34, 204, and
the compactness and detachability of the heater blower assembly 304, allows for easy
storage and servicing of the food dehydrators 20, 200, 300. It is anticipated that the

15 relatively compact, detachable heater blower assemblies 34, 204, 304, will be stored
along with other kitchen appliances, while the more robust and bulkier trays 22-28, 208-
214, 310-316 can be stored in another area without concern over dirt and moisture. Once
the detachable heater biower assemblies 34, 204, 304, are removed from the dehydrator
modules 36, 202, 302, all remaining components are dishwasher safe and can be fully

20 immersed in water,

Example
The dehydrating performance of the food dehydrator substantially shown in

Figure 1 (Ex. 1), utilizing outlet vents 96 in the cover rather than the outlet vents 156,

25 was compared to four comparative units, as set forth in Table 1 below. C1 was the model
FD-20 and C2 was the model FD-50, both available from American Harvest, Inc. of
Chaska, MN. C3 was the model FD15 available from Mr, Coffee of Bedford Heights,
Ohio. .C4 was from Ronco of Bevetly Hills, CA. The range, average drying times and -
system specifications for C1-C4 were taken from the instruction manuals and/or cook

30 books provided with each of the units.
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hand-t hr eaded through the coils (not shown) as

rei nf or ceneng  t vent the heater coil from breaki and .
saf eguard agé'lonog{sgfg ectrical hazard. Thep‘%g?%’am?ﬁb S
preferably axial with a rating of about 12 VDC driven at about 9
VDC to obtain about 4000 rpns. The heat er 1&gl 144 is preferably a
resi st ance el enent Y having a heating capacity of about 360 waits,
120 VAC at 50-60f{ Hz. The hea:h;e:n caidi 144 c2 ﬂr@y be di Veged intp two
parts, so that afportronm BCrS 11T Serres w i the motor—H#0—aphd——=
portion acts in allel is confiuratidnServes |'® step gdawn _the
vol tage to the nptRfnostat No so {tipat the |oyt put temperaturgypf the heater
coil 144 is abouf—63terrE{H45terrtH—Fhaportien of—the
resistance wire [I¥umberght j& in serjfiees with |t4he notof 5140 is pkbéut 37 Ohns.
The 10 por LI of the resistlance wird 144 that is in series i s pbout
3.33 Chns. It Wi vakg 360 afdpoeci at eq sshat thesg val uepgagy be
adj usted for a vprirety ofireasons;such—as-{for exafpte—eue| to
adj ust nents in thgrepdst i ng4ér fan |d4515§n. A %ite ( notsigpown) | 158-153
preferably | ocat B‘mﬁ‘dj acent to thg heater doil 144 o turns pff the power
if the tenperature Exampidl t Mfecidehydr dtgr 20 exeeeds a pggdet ernj ned
tenperature. A tpernostat—or—thermrstor—15 trotshewn—ray—al-se—be used
to maintain a tafbRireTimnipkratAe®ow t hin the dehydrator.
Figure 7 is a pefshg&hi Vel ¥smisPl |tshe ndi:eS§Nls nh@0d dehydrat of 2, KT gur es
8a t hr ppgdag8lt are plan Viewsuht t|henokod dahy gl Of afhousy OUN € 7.
The food dehydratfor—26—s

Jerky (7.0 hours) 4-15 hours 4-15 hours 8-15 hours 24-48 hours

(Average) (9.5 hours) (9.5 bours) (11.5 hours) (36 hours)

Apples (6.5 hours) 8-12 hours 4-8 hours 4-15 hours 24-48 hours

(Average) {10 hours) (6 hours) (9.5 hours) (36 hours)

Bananas (5.9 hours) 12-16 hours 6-10 hours 8-36 hours 24-36 hours

(Average) (14 hours) (5.5 hours) (22 hours) (30 hoors)

Pineapples {6.5 hours) 12-20 hours 8-12 hours 8-20 hours 24-72 hours

(Average) (16 hours) (6 hours) (14 hours) (48 hours)

Tomatoes (10.8 hours) | 10-14 hours 8-12 hours 6-20 hours 36-72 hours

{Average) (12 hours) (10 hours) (13 hours) (54 hours)

S

The performance of C4 is significantly less than Ex. 1 and C1-C3 since C4 does

required rotation of the tray to achieve acceptable levels of drying uniformity.

Reference should be made to the wattage of the respective units. The heating

element of Ex. 1 is 34.5% less powerful than that of C2. Yet, average drying times for

the listed food items are only about 8.0 % longer for Ex. 1 than for C2. Similarly, the

10

dried the food items significantly faster, as set forth in table 2 below.
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not include a fan and has a heating element with 60-80 watts of power. Additionally, C4

wattage of Ex. 1 is only 20% more powerful than that of C1, Yet, the dehydrator of Ex. 1



about 30.5 cm (12 inches) in dianeter and about 19.05 cm (7.5 inches) high.
The heater bl ower assenbly 34 extends about 6.35 cm (2.5 inches)

above the cover 30. 20 As is best iIIustratS g 55 gres- | a
and | b, the ¥RPIUPAUDbI e heater blower assenbly 34 ‘ng 9 % d with
t he dehydrator nodule 36 by inserting the air_ distribution portion 106

t hrough the central opening 32 of the covkabledh  The air distribution

portion extends gownwardthroughtheTentrat— openings,_ 71] of t he

food trays 24-28. The pf&tfdsions 124 percentags FrEHRR BB PRI “or (i on 104
are ali gned with, and fnserted into_ the gl ofd A PER }oﬁp cover 30 125

The detachabl e heater blraitraisassenbly 34 i g4ishen rotated countercl pckw se

so that the rorTusSTons 224 stidg atong-the pottonrof—tie ri dges
84 until they engage w{ff¥stops 86. 26% 5l i de surfaces 88 preévent the
heat detachabl e heater |Rpgmper assenbly fromgeptating in the

cl ockwi se direction. “hetr—te—detachabte—heater—hl ower

assenbly 34 is fully engergedl with the 30 58% dehydr at or nodul e 36 the

first blower ports 114 sitioned above (e flow diverter 50
so that heated air 114 Pdiod -t-s-éx}é—a‘-l-ael—zl-z—af—x-he—bas.éa 22 and

al ong the botf Tommoesur f ace of the gu@port surface 66 of fodd tray
24 (see Fig. 5 and 6). Thé second
11

It is believed that the recessed nature of the detachable heater blower assembly

and the short flow path of heated air across the food trays permits usage of a lower
5 wattage heating element while providing comparable performance to prior art
dehydrators having higher wattage heating elements.

Patents and patent applications disclosed herein are hereby incorporated by
reference. Other embodiments of the invention are possible. It is to be understood that
the above description is intended to be illustrative, and not restrictive. Many other

10 embodiments will be apparent to those of skill in the art upon reviewing the above
description. The scope of the invention should, therefore, be determined with reference
to the appended claims, along with the full scope of equivalents to which such claims are

entitled.
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PCTI US00105451 bl ower ports 118 are positioned to direct heated
air 118a across the top of the support 66 of theI %;198 24 and
t he bottom oWXME248Tpport surface 66 of the food tray 26. e Shohbey

third bl ower ports 120 are positioned to direct heated air 120a across the
top of the M&Mﬁm&ace 66 of the third food tray 26 and the
bottom of the support s sidfRRRrER Rfnprisine: the fourth food tray 28. The
fourth bl ower ports 123 ardgﬁ’p(r)asi'ti ogeldn%o direct heated air | 22a

across the support sus fehydralgomeduleinludingrn epplogprexgntaiping ajuraligy oftgenessllyi on
portion i Vi (Y : = L) bl ower
Ports 114, 118, 19otbSRedt rlteR bRt Ypbnit oA BBy RRNcAlPIHoughE, | O

equal porti®Hns seuppbaturBeesh tray 22-28 received a general |y equal
gquantity of air at genejie

al |, velocities. 10 .
di scussed above, the %ﬁ’ 8@5*5&%@%}‘?%ov?rfr%‘%léfgé)ga\%ﬁptsﬁrf%cﬁ8f¥1(e)geh¥%r6%)€ﬁ'8d%?’ t he
base 22 so that gndirst outlet vent as indicated by the arrow 150 is forned
around t he erineter of e sidewall 44, Simlarl out| et .vents
i'ndi cated by arrows l-gbe,at"ié‘ﬁ’,"’“a?ﬁﬁmi’t} ‘"ﬁudqnga’?t‘?}%r driven %5??92%*‘%‘?%#&“%3“
perimeter of the ggifAeMak ko fdctPresiviited, RAAtkdlalr2345allg 4wl and generally horizontally
respectively. Alternatively, outlet vents 96 fornmed directly in the cover

30 may 15 10 gerpysithaprortNKdIeT nay be substituted for the outlet vent
156 (see Figure 4a). Locating the heater blower nodul e 138
close to the center food trays 22-28 provi des for the shortest
path to the food2and #ifeeddelusatorgeompripingii r vel ocity and heat.

Heat generated by theaaawa(lo;s%g%l{le;mgl ﬁgnggbaga%smcmhngoﬁm AERMEHRL OF

nmodul e 36. There e rfght angle bend inthe air flow
before the heat edomtaining @ alutadisy df ppbiy sutface(the base hayingiapionties yenk.dher@proft | osses.

Additionally, the bealied 8il BASARs Wklind ek WRig! Lhe trays
5 a top mountable cover having an air inlet vent; and
a heater blower assembly disposed in the cover, and including a motor driven fan
and a heating element; _
where, in operation, air is drawn in through the air inlet vent, through the fan and
to the heating element, and pressurized, heated air is directed radially inward and

10 generally horizontally across the support surfaces.

3. A food dehydrator, comprising:

a dehydrator module including a base having an outlet vent; and at least one food
tray having a support surface with a central opening, the food tray capable of stacking
vertically with the base;

5 a cover capable of stacking vertically with the food tray; and

a heater blower assembly including a motor driven fan and a heating element

disposed in the cover, the cover having an air inlet vent tﬁrough which air can be drawn

toward the fan and the heating element;
: —

L
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22-28 before it exits through one of the outlet vents 150-156, m nim zing
t he cont act of noist air wwth the food itens.

Figures 9 is oded side sectional views of an altern -
8‘8{]‘"’%% 3’%‘3@%§°2‘$aﬁlor 200

dehydrator 2 of the present invention. The foo

I ncl udes a dehydrat or dul 02 and .25 .. a det achahl e heat.er hl ower
assenbly 204. The deh)‘/"ggrﬁf’ége %B&?ngﬂﬁ)? q’rﬁglpﬁf’aﬁ‘élz‘?f?ﬁ%%g aif axially mwarg?ﬁgsson
whi ch may he st ackssipporsRifalsf the féodagly,lak RYS a 368on ik ikadd 2i Beingextigird to2 16
extends across the top of the L od tray 212. The detachabl e heater bl ower
assenbly 204 the atmospasre Hifoyg U&MErtt hr ough a central opening 218 in
the cover 216 and central openings 220 in the food trays 212. In
an alternate enbodi nent. the heater_ bl ower assenbly 204 is 30

permanent |y attadhed {The fehydrgiengagerdingito ¢leimull & opd vhergin thy heatgshiawver apsombly

The cover 216 in%%Q%R@Q’E‘d}“ﬂﬁgf;%‘“%’é‘%idjgé‘%fa‘gmt‘h"%gﬂé”nes an air duct 224.

Simlarly, ef1 ne etween inner walls 228 and
outer walls 230 around the
12 WO 00/

240 . . . . .
PCT/ US00/ 05451 55 %‘he dehydrator according to claim 1, 2 or 3, wherein the cover includes an air
duct on an outer perimeter surface in fluid communication with the heater blower
assembly for directing heated air radially outward along the outer perimeter surface of

the cover.

6. The dehydrator according to claim 1, 2 or 3, wherein the dehydrator module
includes air ducts on an outer perimeter surface in fluid communication with the heater

blower assembly for directing heated air along the outer perimeter surface of the module.

7. The dehydrator according to claim 1, 2 or 3, wherein the dehydrator module
includes air ducts on an outer perimeter surface; and
the cover includes an air duct on an outer perimeter surface in fluid
communication with the heater blower assembly and the air ducts of the dehydrator
s module to direct heated air radially outward and along the outer perimeter surface of the

module.
8. The dehydrator according to claim 1, 2 or 3, having a plurality of blower ports
around the outer perimeter of the support surfaces to direct heated air radially inward and

generally horizontally across the support surfaces.

9, The dehydrator according to claim 1, 2 or 3, wherein the fan is composed of a

hub and a plurality of blades mounted in a housing, and the motor is positioned within the

L

hub of the blower.
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perimeter of the food trays 208-214. The inner walls 228 and outer walls

230 may be connected by a variety of supports (not shown) that
provi de m ni stance to air fl ow t hrough th(’rc"i‘)u"sod)défsﬁ 226
such as di sc@”" 9‘7?’?1 U.S. Patent No. 5, 423 249 (Meyer).

the stacked conf i,guratd o IAMSLERNAS: dhi 109585 Werekilfe @h e 408 ugmatzs i

flurd 5 conmuni ca %l T uct nner wa 8 are
preferably shorter than the outer walls 230 to forma pl urallty of
bl ower ports 270,,,272 the t he

2
support surfaces 1234 Fg?gcﬁﬁ%%%’t °ﬁ‘§3‘t‘%é Gham; e%‘)’éﬁ ﬁ”hffeg\k}’$15§Pflf ?gr“?lﬂﬁtﬁrd In

an alternate emboghwrent, the inner walls 230 may include a plurality of

perforations that function as bl ower ports. See generally, U S
Patent Nos. 4,190,965 (Erickson); 10 4,224,743 (Erickson et al.);
4,536, 643 (Erickgan); The deh d@@&&@@lﬁ@%&lmﬂt 2@1‘3 )whcém‘tl?e}lezﬁr% element

(I\/byer) he support surfaces 234 extend fromthe inner

wal I's 228 to a hypmpiiseaa {laf) 1ing-shaggd assembly of a pluralityeof intsreanpectd, repfanguishd tr ay's

208-214. The hub- ct 244.
The hub-1ike wal |‘J§§"§§1‘(’)ﬁ,\iﬁ%\%§ 6&30539’3? Ergg&??iﬁ%tﬁﬁ 'é‘tiwﬁivmgﬁbe?gl'm !

communi cat i on 15 reinforcemegtmpuntadon eaaleplaiguct 244. The

det achabl e heater bl ower assenbly 204 ‘i ncl udes a housing 250 with a series
of top inlet vents 252 and side inlet vents 254 through which outside air
is drawn into thd3.  The dehydretet @cérding & diaimt le2 obl, fuvther comperibg ¥ thedubses ee

Figure 10). Protrusi rﬁg fnzt]??_lcover érgxang%gcurllz% lthrouﬁg tl?e hy%i%oa%ass%snéergg th

correspondi ng sl Fpet ovvn)wl Aot he “CE ver
216. At the base of the housing 250 is an air distri butlon portion 258 that
directs heated

UStng oo
The heater bl ovver14noda‘f‘%d%|@§éfaﬁl°ﬂ?9??fa'8§ to CI‘HB‘td] ?0'2%?' §t°t"d'€‘h‘é°8"‘f‘%°gh? an bl ade

264. A deiiipdrimaiiuie peivideSa cnftalDperigixeihdin gendRil1 verd&lly dirsligh GRuUr el y
retains it in the housin
support surfaces in fluid communication with the heater blower assembly for directing

heated air radially inward across the plurality of support surfaces.

15.  The dehydrator according to claim 1, 2 or 3, wherein the dehydrator module

comprises a base with an outlet vent for exhausting the heated air.

16. The dehydrator according to claim 1, 2 or 3, wherein the cover includes an inlet

vent for passage of air therethrough.

17. The dehydrator according to claim 1, 2 or 3, wherein the opening of the
dehydrator module provides a central opening extending generally vertically through the
support surfaces in fluid communication with a spaee provided between each of the

support surfaces for exhausting heated air into the central opening.

18. The dehydrator according to claim 2 or 3, wherein at least a portion of the heated

air is exhausted to the atmosphere through the outlet vent in the base of the module.

5 R RN
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250. A heater coil 268 is supported by a series of slots 270 on the support
structure 266. 25 The support structure 266 is preferably constructed

of a high te e material, such as phl ogopi ovite
m ca. %)850%2% A thernostat or therm stor (not shO\ran %n%%zﬂga so be
used to maintain

targe . tenperature within the dehydrator. The
t her rost at woul d @e pg.g? %‘ih&‘?‘f@ﬁ'?"’ﬁ%’f"ﬂ@"t mﬁé’é gyherein the dé’ygmﬁﬁ’f 6’&%‘“3 modul e
260 in proximty dbmpfifee heater coils 268. and exposed to incomng fresh 30
air passing into the heater blower podule 138, Fi %]ure 10
illustrates a food deRyi&t Bewer pogdor dircting heated ajraadialfyrinward pasess # fger of the
dehydrator 200. Tf& #h@a8odaBykindiuptacedtthe shpohiyetgReand OUrth food tray 214 to

enphasi ze 13

WO 00/ 524075 a second blower port for directing heated air radially inward across a top surface

PCT/ USOQ 05451 dat the design of the flow path in the food
: rt .

dehydrat or 200 |s°f|1hr?(§lé%’gn(§%nat of the nunber of food trays

utilized. The food dehydrators 200, 200" are the sane in all other respects
and common refer %C € quklt of?1 Jsseiranrb‘la‘mgu as E»gd dehydrator, comprising:
a base having an outlet vent;
a food tray having a support surface with a central opening, and capable of
stacking vertically with the base;
5 a cover capable of stacking vertically with the food tra);, and having an air inlet
vent;
a heater blower assembly including a motor driven fan and heating element
removably mountable in the cover;
w!;nerein the food tray and the cover in an engaged arrangement, form a blower
10 port around the perimeter of the support surface to direct heated air flow radially inward

and generally horizontally across the support surface of the food tray.

21.  The kit according to claim 20, wherein the food tray includes air ducts on an
outer perimeter surface and, in an assembled arrangement, the air ducts of the food tray

are in fluid communication with the heater blower assembly.

22.  The kit according to claim 20, wherein the cover includes an air duct on an outer
perimeter surface and, in an assembled arrangement, the air duct of the cover is in fluid

communication with the heater blower assembly and the air ducts of the food tray.
23. A method of operating a food dehydrator, comprising the steps of*

vertically stacking at least one food tray onto a base, the food tray having a

support surface with a central opening, and air ducts on an outer perimeter surface; and

I

the base having an outlet vent;

25
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As best illustrated in Figure 10, when the detachabl e heater bl ower
assenbly 204 5 is fully engagéd with the dehydrator nodul e 202, the

first bl ower weohsxaéP directs heated air 270a acgQussolbigsit op- of
t he support surface 234 of the food tray 208 and al ong the '

bottom of the support SuELRGEaR The secand bl ower
port 272 di rect e?ict%egag{wre‘g}gtggaﬁ%g}rgégxtcﬁ%ep{'%’b"@oaflafrﬁrgagﬁ%ﬁg t
surface 234 of t hen fipdust e amoufRd perimstbr surface, and a heatad Wowper bisembdp tdnvalgd t he

support surface 2 . f [ 212, e ird bl ower rt. .10 . 274

direct heated air %‘}'%ad %%?’3’5@9%%% @é"pverc?f Se{"ﬁ& "échugf%r’tm°§?5\rgf%§°d’§g'2§’31h8?“"§he

I ﬁOdf t rgyt 212 214elex_z|_1;nt; »;/lamh t,éﬂ a:u;k&dmbgﬁﬁemmheiir mkcteofghmem d"srtis QETUL@C? (2134. of
e foo ray : e.faur wer r i rec eated air

276a across the t S%n%?“'?aﬁ%n ‘%’@bﬁg‘égﬁmé Bleyerassemsly ag‘?thf’ RIS dyctind the fagd tray;

214. When the trays 20fawihgaidinehdighGhedr ihROR ithe cb¥i torhé hedtifd eldrdir; fafd NS @
conti nuous pressuri zed pl enum chanber surrounding the trays and

ext endi ng subst ant i al | §reetingheateraicradially outwasd into thequtes perirestier @it dugief hebgudr, at or
nodul e 202. Due t gitd 18 ot PRt DAirdaE:T IRTIOE L i j on
W thin the air duct aoe i prg?%ts?_?g’%%’?’%ﬁ%?‘g?ag'?g’bﬁnya‘giaﬁﬁaﬁﬁ{Jﬁ’g eat ed
air i nt Sirderefithefoed trayrapd yenting aft leastacportionaf the @8 tothelatmespbereed a
general ly equal qﬂlﬂﬂ%ﬁ&%o&iet%n? at general ly equal velocities.
The heated air 270a-Z276a then tlows through the slots 242 into the inner
duct 244. 2B The heated air 270a-276a is exhausted to the

envi ronnment throu a i . he .bott om of the base
206. Legs 280 on 3 aérl?g{aﬁm'?iﬁ?ﬁa"’a’{r?af‘?“&%B"’t“}?i\‘{’%b‘é?‘rff‘? Fadenciflgal

the free flow of fahe heated air 270a-276a. A portion of the heated air
270a-276a is preferably drawn back into the air duct 224 through
an opening 282 by a Bernoulli effect. In particular, the

rel atively high at§ velhsaicthpd hdeomitgho tlhien J3eRktREr chhARIE: R5REeMHsHIe%MotdiQo 25
the air duct creaéesﬂ?fl ow pressure condition that draws or siphons air

t hrough opening 9VeWMeMM 585 Permitting a portion of the heated air to be
recircul ated, rather than bei ng exhausted

26.  The method according to claim 23, further comprising: heating the air with a
heating element comprising a flat, ring-shaped assembly of a plurality of interconnected,

rectangular insulation plates, and a segment of coiled heating wire not having fiberglass

“yarn reinforcement mounted on each plate,

27.  The method according to claim 23, further comprising: measuring the

temperature of the air by means of a thermostat positioned within the cover.

T
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out the outlet vent 278 provides the added benefit of mnimzing back

pressure near the top trays 212, 214, especially if the nunber of
food trays i S, ed. The speed of fo ' is .
i nfluenced pﬁ??@?% @ﬁby three factorst fa@d¢ noisture 30 qg%%ﬁ%%ﬂ%?‘air

tenperature and air velocity. Supplying the heated air 270a-276a fromthe
outer perineter of the food trays 208-214 insures that the warnest and

driest air encounters the larger surface area of the support
surfaces 234 at the perineter of e food T o
14 WD 00/ 52407 - o © N <+ N
PCTI USCQO 05451 trayg/204-1p14. ffhe i n cool 3 _ang absorbs
noi sture as it noves radiallyin . city of the
heated air increases as it ves Ia Fwarkd, i {e) nsating, in
| arge part, for the increage noi co Yo enpeylial ur e of
the air. Recirculating a OKS(D he ed il /2q0afi27 I conserves
energy, since 5 thg aNy | r gladyghdat e t fpupgh tieljalr al so has
a higher noisture contept: Fi gurigs e et an
al ternate food dehydratpr 300/ 0f pr egle [ ti ; )
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The food dehydrator 300 includes a dehydrator nodul e 302, a heater bl ower

assenbl y 304, and a cover -306. The dehydrator nodul e 302 incl udes
a base 308 on which a series of food trays 310, %éh] and 316
may be stackg"(ﬁmlfﬁ"g cover 306 is detalla?d e and 10 eg e %Pﬁﬁcr oss the

top of the food tray 316. The cover 306 has a center portion 318 and
an outer portion 320. The cover 306 can include a textured portion 322 to

facilitate gripping of the cover, for exanple, a ring-shaped grip
made of a textured rubber el astoneric nmaterial .
The cover 306 includes one or nore side vents 324 through which outside air
is 15 drawn into an air intake slot 326 and to the heater bl ower
assenbly 304. The cover 306 i ncl udes an inner wall 328 and an
outer wall 330 that defines an air duct 332. An air duct 334 is
defined between innep walls 336 and outer walls 338 around the perineter of
t he base 8 a'».the food trays 310-316. Wen the food trays are
stacked on the base,;t air duct 332 is in fluid conmunication
with the air duct 3%% The inner walls 336 o e food
trays are preferably er than the outer | s}||348 or lity
of bl ower /portsf 339, 340, 342 34 46 ro | t h utger
peri neter of the sypport /surfaces 48 t ir Il th e air
flow radially ﬁh #d. THe inner walls 336 ncjjjugle _ rality
of perforations at fynction as bl ower porfgilasgidiisc d velw t
regard to Figure 9. The support s Hce 48 [[ofl t ogdl trays
310-316 of thelf hydrat or 300 25 ®Q faclludd pubdl ke | g7 at
the center of e fogd trays that form anyiffjert d 3 F A
plurality of sfots 364 of the hub-Ilike wallfp330 [ ui 20 nicdation
wth the |nner duet 352. QJ, h at rﬁblovkr
assenbly 304 s a not& 356, a bl eyer| . a t ¢
assenbly 360./f The npt or iFE)Of thqgfoomom Ve at o 0 priefir )I& a
brushl ess DC ’ T 'y -
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30 type notor such as those used in conputer cooling fans which are

commercially avai l abl e, for exanple, from Sunonwealth Electric
Machi ne | ndusyr Ltd. Such notors are conpact _and rel atively
qui et, both w Pﬁ‘)&ég’pect to audi bl e ndi/s26 and el ectri cal PCTUSIOSHST

15 WD 00/ 52407

PCT/ USOQ 05451 di sturbances. Noise reduction is a desirable
feature in a food dehydrator, which can be operated for a period

of hours to days at a tine. In addition, the absence of brushes in the
notor helps to indefinitely extend the Iife of the notor.
The blower 358 is a centrifugal (radial) blower that includes a series of

bl ades 5 362 mounted in a housing 366. The housing 366 has an i nner
surface 370 and is sized to N receive the notor 356 therein. The
construction of the notor 356 and the bl ower-358_as a uni tary
piece with the notor 356 built iinto a d"??%ﬁﬁﬁx‘ des a low profile
assenbly, as wel | as cogl ¥hg AOF t he not ONSSB\ duri ng operation
fromthe air flow ng through the bl ower 358\RQast the notor.

FIG. 2a
Y
&/,

44
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10 Referring to Figure 15, the heater assenbly 360 includes a
series of flat, rect angul ar shaped insul ation plates 372

assenbl ed togeidesssoto forma flat ring. The I NsUAthpoRkAt es 372
are preferably constructed of a high ;F erature material, such as

phl ogopite or nuscovite mca. Hol es é 4~are used for alignnent purposes
during assenbly- of the heater assenbly. Metal eyelets or other
suitabl e fasteners 376 attach an 15 about equal segnent of coiled
heating wire 378 to each of the insulation plates 372 of the

mul ti-segnented heater assenbly 360, and attach the insulation plates 372
to each other. Due to the use of nultiple fasteners 376
to mount the heating wire 378 in._the heat er assenbly 360, there
is little risk of breaking or mslocating the heater coils 378

during assenbly and use. As a result, the use of fiberglass yam segnents to
reinforce the 20 wre coil is unnecessary. Further, since the plates
372 are rectangul ar-shaped rat her than Q X-shaped, there is little
or no wasted mica material in the maRufacture of the insulating

plates 372. In addition, the flat ri gat er—assenbly 360 is nount ed

parallel to the direction ¢  that exits
circunferentially fromthe bl ower 358, g A mninmal air
noi se and air flow resistance conpgf eg\ig g [HRaat eb\bl oner assenbly 260 of
25 Fi gures 9-10. i gd heater assenbly 360
is positioned bel ow the bl ower an“‘ enbly 356, 358 al ong

the outer perineter of the bl adeg Q¢ | wly fY 5 Ar e nount ed
on support menbers 380 attached A\ e { e t he cover 306. The
support nmenbers 380 are struct urfeg\{\ @s 372 at a distance
fromthe 30 surface of the/i Md 0.125 inches (3

nm) . The inner and outer walls

FIG. 2b
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16 . WD 00/ 52407

PCT/ USOQ 05451 heat er assenbly 360, is conposed of a flane
retardant plgsti he outer portion 320 of t he c@¢gfusafiaasian be
conposed of \g’ﬁlo /\%é‘}’;rcost , UL HB-ratec pl@stic material .

The heater bl ower assenbly 304 is nounted on the inside wall 328 of the

center portion 318 of the cover 306. Preferably, the notor 356 is
attached to the cover 306 by 5 means of a fastening mechani sm 382
that will renovably receive the notor 356 therein, or by a
coupl i ng menber such as a bolt, snap, or other Qgstener. A

ring-shaped, heat shield nenber 384 extends frongthe cover 306 to near the
ends ofthe bl ades 362 as a ceyering overthe heatler assenbly 360. The heat

shield nenberg§84 fgdncti ons i\ t he heat generated from
the heating wires 378 wghin 5 th h which air flows
outward fromthe bl ower®858 to ] S ) 334 and
away fromthe cover 306§]The 84 o hel ps guide the
air

17
i
0

FIG. 3a
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flowin the direction of the air ducts. As shown in
Figures 13-16, a thernostat 386 is positioned on the heat shield 384.

Al r contactiwe delBaet hernostat 386 is diverted fromits pat{;qt Jo}ﬂ? f ood.
trays by a small 15 bl ade or | éule 388 nmade of a neta astic
material, that extends downward into the air stream The air is
directed past a bi-netal sensing blade 390 and drawn into the

stream of incomng air, and recirculated into the bl ower 358. The sensing

bl ade 390 provi des a tenperature reading of the air that is being
circulated in the system The thernostat 386 is connected to a
tenperature adj ustment knob 392 via a shaft 394 that 20 ext ends
t hrough an openi ng 395:bn t he cover 306. The er can adjust the
t enper at ure of ihehemerenseMMy 3 by setting the tenperature
adj ust ment knob 392 toé% desired = erature marked on the knob.
I n operation, the centrgfugal } aN in through the side
inlet vents 4 of t air intake slot 326,
and into the bl ower 358} alo i ' . \he air is then
expel I ed out of the bl ower axins 396 over the
heat er assenbly 360, and 332, 334. The bl ower
ports 339-346 _ 6a\across the support
surfaces 348 of the b ty ays 310-316. The
heated air 339a- 346a ' ' 4 ipto the
i nner duct 352. The {) _ o t\he environnent
t hrough an 30 oult ‘) bage 308. Legs 398
attached to the bas [ hat\ permits the
free flow of the air 7 A portion
of the air 339a-346a\j ﬂ du¢t 352, and
upwar d Q
Q NS —
W = T
m
N
il !
% 8}
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17 < WO 00/ 52407

PCT/ USOQ 05451 t hrough an -opening 399 into the underside of the
bl ower 358 by_the nﬁgative pressure created by the bl ower 358. .The
returned -air YUY i xed with fresh7af @eentering into thePCT/USO00545T 5;

i ntake sl ot 326, blown over the heater assenbly 360, and then recircul ated
t hrough the system 5 ' Because of the conpactness of
t he heater bl ower assenbly 304, the assenbly can be housed within
the cover 306 rather than requiring it to be fitted into the center of the
food trays, while maintaining an overall height for the food dehydrator 300 -
that is acceptabl e to cgsumers. Thepl acement of the notor 356
in the cover 306 of the food eyt oR\800 al so moves the not or
out of the streamof warmair retu niﬂ4f,_ns t he XIS food trays, and
makes it easier to maintain the nDto//f/ an acegpt abe tenperature during
oper ati on. Advant/ggeously, th sao‘@ghydrator 300 does
not require a separate air //’deflector, a e food dehydrat or
200. The axial type fan of food 0 ydrator 200 bl o air al ong
its axis 261, and an air distriblfion portion 256 i 588\t 0 change the
verti cal

FIG. 4q

SUBSTITUTE SHEET (RULE 26)



15 flow of air to a horizontal flowinto the air ducts 224 and 226.
The use of a centrifugal (radial) type fan in food dehydrator

300, which |le ﬁ? ir along its axis 396 and expels air
outward at a Tignt angle to the axis8@®6 i ncreases fan ef ?FEW@PP&%?‘%nd
elimnates the need for a separate air deflector which provides a
nore conpact system The additional contribution of the heat
shield nmenber 384 in guiding the air flow outward fromthe 20 bl ades
362 to the air ducts 332, 334, al so enhances the efficiency of the system
The centrifugal blower 358 is capable of delivering air at a static

pressure of at | east about 0. 15 @@ H20, to evenly distribute the
incoming or recirculating air to each of the food trays,
preferably about 0.2 in. H20. By conparison—a=axjial type fan can

c -'";:"H~\ 0 or less. 25
,"; oth "-fnh;: control of the
// e centri ih“ bl ower 358
/, Iet vents 324 N the air inlet

/ e : bl o §§!h58' In

ive pressure that driawg the air

deliver air at a static pressure of abo

"addi tion, the bl ower 358 generateg
fromthe inner duct 352 upward t
This returned 30 air kg m
i ntake slots 326 and the t@p of
fresh and recircul ated air[\s

360 and heated. This system pt
t he /

'#/ the undersi de of the D\\ower 358.
h fresh air entering thAgqugh the air
~/, bl ower 358, and kh& conbi ned
pl omn over the heater assenbl y
|npmwe¢temmrMUreCutrm of

O
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PCT/ USOQO 05451 circulating air, and nore effective
pressurizati(w‘3 5ol food trays 310-316, with little or no
reliance on a si phoning/Bernoul i effegtago recircul ate t hdAUS09454%n
upward direction, as with the food dehydrator 200.

A key factor to evenness of drying is the convergent airflow by which-air
5 accelerates as it converges to the center, conpensating for cooling
and increased noi sture content. Mving the heated airfl ow

hori zontally over the food, rather than vertically through the

trays, also provides for nore uniformdrying of food itens from
tray to tray. The horizontal air flow also permts drying of liquid or

sem -liquid materials on a solid or a non-porous support surfaces
66, 234, 348, with no bl ockage of air 10 novenent. The symmetri cal
nature of the dehydrator nodul es 36,_202, 302, also contri butes

to even distribution of heated air a%h nore ev drying of the food.

The detachabl e nature of thedetachalll e heat er~bl ower assenblies 34, 204,
and t he conpact nesgyand detwchability of-the heatg@r bl ower
assenbly 304, allows faqp easy ageNand servici@g of the food
dehydrators 20, 200, 3@. It i he $5 relatively
conpact, detachabl e hedt\er jF 84, \304, W Il be stored
al ong wi th ot her kitch-q.i \:\\obust and bul ki er
trays 22-28, 208-

. . =S T\
Wi t hout concern over dirt /:4-1‘2\' N ‘ \ \ V'
~ * \

[0

N
47/ ﬂ//
s [
N
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t he det achabl e heater bl ower assenblies 34,204, 304, are renoved fromthe

dehydr at or nodul es 36, 202, 302, all remmining conponents are

di shwasher s&feosdgycan be fully 20 i mrersed in wat erp S0005451 |
Exanpl e The dehydragégg perfornance of théc?go ehydrator
substantially shown in Fi gur 3 (Ex. 1), utilizing outlet vents

96 in the cover rather than the outlet vents 156, 25 was conpared to
four conparative units, as set forth in Table | below. Cl was the node
FD-20 and C2 was the nodel FD-50, both avail able from Anerican Harvest,

I nc. of Chaska, MN. C3 was the nodel FD15 avail able from M.
Cof fee of Bedford Heights, 0. C4 was from Ronco of Beverly
Hlls, CA The range, average dr s and system
specifications for CICQC4§yere kKeg/ from\{ he instruction manual s and/ or
cook 30 books pr @i ded y 30 i

19
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3 wO 0822407

Yes

No

4
Trays
260

95- 147

C3

Exanmple 1

Ther nost at

Wat t age

Oper ati ng
150- 153
Exanmple 1

151- 166

FIG. 7
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Tabl e

C2 .

PCTAJSA0/05451
No

Nunmber of

4.5 '
550

145- 150



Drying Tinme in hours (Average) Fruit Rolls (6.5 hours)

8-12 hours 4-8 hours 8-15 hours 24- 36 hours
(Aver age) (10 hours) (6 hours) 11. 5 hours)
(30 hours) WO 00/52407 Jer ky d ?72.60 hour s) 4.15 ﬁﬁffpé‘m"’s& 4-15
hour s 8-15 hours 24. 48 hours _ (Aver age)
(9.5 hours) (9.5 hours) (11.5 hours) (36 hours) , Appl es
(6.5 hours) 8-12 hours 4-8 hours 4-15 hours 24- 48 hours
(Aver age) (10 hours) (6 hours) (9.5 hours)
(36 hours) Bananas (5.9 hours) 12-16 hours 6- 10
hour s 8-36 hours 24- 36 hours (Aver age)
(14 hours) (5.5 hours) (22 hours) (30 hours)
Pi neappl es (6.5 hours) 12-20 hours 8-12 hours 8-20 hours
24-72 hours (Aver age) _ . _ _(16_hours) (6
hour s) (14 hours) (48 hours TpTHrdés (10.8
hour s) 10-14 hours 8-12 hours 6- 200 | houl $ 364[72 hours
(Aver age) (12 hq rs)-r$ (L0 haut s) (13 hours)
(54 hours) Thefipgirif ormancey of Qtlis si gni ficantly-|ess
than Ex. | and Cl1-C3 since ¢4 does —
=‘F//’—T
m ll 5

FIG. 8a

%r" o
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5 not include a fan and has a heating element with 60-80 watts of

power. Additionally, C4 required rotation of the tray to achieve
acceptable levels of drying uniformty. f sheul d
be made to t WP W %ge of the respectigvegnits. The heatinéﬁﬁﬂﬁ%&ﬁﬁﬁ
element of Ex. | is 34.5%1ess powerful than that of C2. Yet, average
drying tinmes for the listed food itens are only about 8.0 %

| onger for Ex. | than for C2. Simlarly, the 10 wattage of Ex. 1 is

only 20% nore powerful than that of Cl. Yet, the dehydrator of Ex. 1
dried the food itens significantly faster, as set forth in table 2 bel ow
20
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SUBSTI TUTE SHEET (RULE 26) WD 00/ 52407

PCT/ USQ 05451 Table 2
Food item Percentage reduction in drying tine using
Ex. | as comp&%@¥s c1 14 / 26 Fruit Rolls PCTUstonsss:
45% Jer ky 26%
Appl es 45%

(....""‘ - = Ven

J

!

i

SUBSTITUTE SHEET (RULE 26)



Bananas 58% Pi neappl es
59% Tomat oes - 10%

It is believ%ﬂ)%%&E the recessed nature of the detachabl e heater bl ower .
assenbly 05249 hd the short flow path of heated air adiGUPOVIFESY ood

trays permts usage of a |lower 5 15’ﬁéﬁtage heati ng el enent while
provi di ng conpar abl e performance to prior art dehydr at ors havi ng
hi gher wattage heating el enents. - ' Pat ent s and pat ent

applications disclosed herein are hereby incorporated by
reference. O her enbodinents of the invention are possible. It is to be

under st.ood t hat t he above description is intended to be
illustrative, and not restrictive. Many other 10 enbodi ments will be
apparent to those of skill in the art upon review ng the above
description. The scope of the invention should, therefore, be determ ned
with reference to the appended.clains, along with the full scope
of equival ents to which such cl ains B ent ||tfTe
h
=
T 1
® ) .
g r—
L
-
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WO 00152407

PCTI USCQO' 05451 WHAT IS CLAI MED | S: 1. A food

dehydr at or, a dehydrat or nodul e ncludlng an
encl osure coﬁ?g?%%%gpa plurality of gfgeéflly horﬁ?ﬂﬂ@gy pport
surfaces, and an openi ng extending genérdally vertically through the 5
support surfaces a rel easably attachabl e cover provided
on a top surface of the dehydrator nodul e; and a
heat er bl ower assenbly including a notor driven fan and a heating elenent

t he fan operable to direct pressurized, heated air radially |nmard
and generally horizontally 10 across the support surfaces.

2. A food dehydrator, conprising: a dehydrat or nodul e
conprising a base and a side wall form ng an encl osure cont ai ni ng
a plurality of support surfaces, the base having an outlet vent, the
support surfaces having central openings defining a centra
cavity; 5 a top nmountabl e cover having an air inlet vent;
and

FIG. 8f
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a heater blower assenbly disposed in the cover, and including a notor
driven fan and a heating elenent; where, in
operati on, ah& @&lﬁéawn in through the air inlet vent, through the fan and
to the heati Ny & &fént, and pressuri eg,ﬁheated air is di r BCVERPUORSt al |y

I nward and 10 general ly horizont ﬁ'y across the support surfaces.

3. A food dehydrator, conprising: a dehydrat or nodul e

i ncluding a base having an outlet vent; and at |east one food

tray having a support surface with a central opening, the food tray capable
of stacking vertically with the base; 5 a cover
capabl e of stacking vertically with the food tray; and a
heat er bl ower assenbly including a notor driven fan and a heating el enent
di sposed in the cover, the cover havin%_ansﬁir inlet vent through which air
can be drawn toward the fan Ad@-he heati ng el enent;
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PCTI USOQO 05451 wherein the fan is operable to direct
pressuri zed, heated air axially inward across 10 t he support surface of
the food trayO%Ws#8ast a portion of %;hf heated air being @Eﬁ%g‘{’@éﬁlto
t he at nosphere through the outl et vere.” 2 4. The dehydr at or
according to claiml1, 2 or 3, wherein the heater bl ower assenbly S
rel easably nounted to the inside surface ofu;he cover. 5. ° The
dehydrat or according to claiml1, 2 or 3, §1~wheuei n the cqQver includes an air
duct on an outer perineter surface i 32f | md%omﬁﬂﬂ catikon with the heater
bl ower assenmbly for directingV¥he ec}\ai r 'y adi aT’I y outward,along the
outer perineter surface of :\.n\\) ,v,,nﬁ,.,,,,n\he\
dehydrat or accordi ng tg claiml1, 2 =N = deediaine Hy ot o dul e
I ncludes air ducts on @n outer perjfiffefleriNsugia A f D niNat i on
with the heater N © N
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bl ower assenbly for directing heated air along the outer perineter surface
of the nodul e. 7 Thé dehydrator according to claiml1, 2 or

3, wherein t@ oggﬂwprator nDduIe i ncludes air ducts on an outer.
perimeter surface; and 20/the cover includes FAA/U0#05¥1ct on an

outer perineter surface in fluid 26 comuni cation with the heater

bl ower assenbly and the air ducts of the dehydrator 5 nodul e to direct
heated air radially outward and al ong the outer perineter surface of ‘the
nodul e. 8. The dehydrator according to claiml, 2 or 3,
having a plurality of blower ports around the outer perineter of
the support surfaces to direct heated air radially inward and

generally horizontally across the support surfaces. 9. The
dehydrator according to claim1, 2 or 3, wherein the fan is conposed of a
hub and a plurality of blades nounted in a housing, and the notor is
positioned within the hub of the Rl ower.,,
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23 ‘WO 00/ 52407

PCTI USOQO 05451 10. The dehydrator according to claiml1, 2 or 3,
wherein the Qﬁﬂm%im centrifugal fan. 11. The _dehydr at or
according to clarm 1, 2 or 3, wherei B1th&notor is a brushPELYS00/05451

not or . 12. The dehydrator according to claiml1, 2 or 3,
wherein the heating el enent conprises a flat, ring-shaped assenbly
of a plurality of interconnected, rectangul ar i nsul ati on pl ates,

and a segnent of coiled heating wire not having fiberglass yarn
rei nforcenent nounted on each plate.
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13. The dehydrator according to claiml1, 2 or 3, further conprising a

t her nost at positioned in the cover, wherein air circulating

t hrough t he qEﬂ%g%@ior passes t hereby. 14. The dehydrator .
according to cla 2 or 3, v\/herel,‘[}zO the opening of the FPCT/US00/05451
dehydrat or nodul e provides a central 6 i ng extending generally vertically
t hrough the support surfaces in fluid conmunication with the
heat er bl ower assenbly for directing heated air radially inward
across the plurality of support surfaces. 15. The dehydr at or

according to claim1, 2 or 3, wherein the dehydrator nodul e
conprises a base with an outlet vent for exhausting the heated air.

16. The dehydrator according to claiml1, 2 or 3, wherein the cover
i ncl udes an inl et vent £oIR @s&aﬁé& &fi?a&r t Ber et hr pugh. _
17. The dehydrator according t i[ in1 {?dP ?, erein {he opening of
t he dehydr at or nodul e prio sif eht&aljop ni ng ekt endi ng
general ly verticaldy through t b A n fluid
communi cation with a space pro d nj| egc h \ w  Ssupport
surfaces for exha@?ting Qe@;@ﬁ 21 iy tihel cientir &l (op n'ld;/g _ ,
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5 - 18. The dehydrator according to claim2 or 3, wherein at |east
a portion of the heat ed air is exhausted to the atnosphere through
the outlet v sgm;he base of the nodul e. WO 00152407

PCT/ USOQ 054 19. The dgh*dg or according toPETASAEs4dr 3,
wherein the dehydrator nodul e C ﬁp

ri ses: a first
bl ower port for directing heated air radially inward across a floor of the

base and across a botton1surf2fe of the support surface; and 5
a second bl ower port for dire

ated air radially inward across a top
surface of the support surf 20. A kit for-
assenbling a food dehydrat or, conprlglng?' a base having an
outl et vent; a food trpy having a support surface with a
central opening, and capabl e of o ng vertically with the base;
*
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5 a cover capable of stacking vertically with the food tray,
and having an air inlet vent; _ a heater bl ower
assenbly including a notor driven fan and heating el ement :
renovabl y mouH? 7in the cover; / 26 wher ei nPERESEA5Et r ay
and the cover in an engaged arrangenent, forma bl ower 10 port around
the perineter of the support surface to direct heated air flowradially

i nward and generally horizontally across the support surface of
the food tray. 21. The kit according to claim 20, wherein the
food tray includes air ducts on an outer perineter surface and, in
an assenbl ed arrangenent, the air ducts of the food tray are in
fluid conmmuni cation with the heater bl ower assenbly. nNH22. The
kit according to claim 20, wherein the cover includes an air doct on an

out er peri neter surface and, in an assenbled arrangenent, the air
duct of the cover is in fluid ' conmuni cation with the Gbater bl ower
assenbly and the air ducts of the food{iray. 23. Eznethod of
operating a food dehydrator, c%%prising the steps

vertically stacking at least o food tffay onto a b@se, the food tray
havi ng a support surf e opgnimg, and air ducts on
an outer perineter sﬁgface; t he vifg an outlet vent;

304
74
376
306

320

372

362

I

\

374, 378
372 \ / 376
v
D

376

X
{]:E
'L

380

380
378
372
378

Qo

334<L

362
378

SUBSTITUTE SHEET (RULE 26)



25 - WD 00/ 52407

PCr f USOQO' 05451 5 vertically stacking a cover on the food
tray, the cover having an air inlet vent and an air duct on an -
outer peri mett? % ¥ace, and a heater bl ower assenbly renovBET/AS00/05451
nmounted therein; the heater blower a286h®8fy including a notor driven fan

and heati ng el enent; wherein, in a stacked arrangenent, the air
duct of the cover is in fluid comuni cation with the heater bl ower
assenmbly and the air ducts of the food tray; 10 drawing air

in through the air inlet vent of the cover to the heating el ement; and
directing heated air radially outward into the outer perineter air duct of

t he cover, into the outer perinmeter air duct of the food tray, and
radially inward across the support surface of the food tray, and
venting at least a portion of the air to the atnosphere t hr ough

the outl et vent.
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FIG. 16a FIG. 16b
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15 24. The net hod according to claim23, wherein the

notor-driven fan is a centrifugal - f an. 25. The met hod
according to cI%in123, further conprising: using a brushless notor to .
drive the falfO%0/52407 26. The 26e¥h26d accordi ng to cl ECHUSE/OS45Kr t her
conprising: heating the air with a heating el ement conprising a

flat, ring-shaped assenbly of a plurality of interconnected,

rectangular insulation plates, and a segnent of coiled heating wre not
havi ng fi bergl ass yarn .rei nforcenent nounted on each plate. 5
27. The nethod according to claim23, further conprising: nmeasuring the
tenperature of the air by neans of a thernostat positioned within the

cover.
353\\\\\ 362

368 364

526

I

17b
FIG. 17a

306

17b

C

FIG. 17b

SUBSTITUTE SHEET (RULE 26)



26

s QSETONY 22Tk

3 PCT WORLD mmﬁmlﬁ (;1:?%%% ORGANIZATION
INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(51) International Patent Classification 7 : (11) International Publication Number: WO 00/52407
‘2 0 Al
%,%ﬁsj %%3: ;gllgg,’ %gjlog: iszgc’ (43) International Publication Date: 8 September 2000 (08.09.00)
3102, 15/04, F27D 11700, F24C 7/10,
AZ1B 1/532, 1/00, 1/22 )
{21) Tnternational Application Number: PCT/USOO/05451J/(81) Designated States: CN, KR, SG, TR.
| (22) ¥nternational Filing Date: 3 March 2000 (03.03.00)
\/ Published
K With international search report.
(30)Priority Data: \/ Before the expiration of the time limit for amending the
i]j 09/263,416 5 March 1999 (05.03.99) us claims and 1o be republished in the event of the receipt of
(D amendments.

{ (71) Applicant; THE METAL WARE conponATxON"{Usnis'];

"1700 Monroe Streer, P.O. Box 237, Two Rivers, WI

/

54241-0237 (US). 1
(72) Inventor:” ERICKSON, Chad, ‘s/ 5688 Juneau Lane North, l appgil
[NV 91 4] 2

Plymouth, MN 55446 (US),

(74) Agents: STRODTHOFF, Kristine, M. et at.; Godfrey & Kahn,
8.C., 780 North Water Street, Milwaukee, WI 53202 (US).

IPC < paba 1fif e,
IPER, zm[w

/[

(54) Tifle: FOOD DEHYDRATOR . \/

Fi6. 16
300 R 3w omm ms
384 322 \38 | 304, 32 394
306 i 92
332 318 \ |324 { 386
30 e
32 32 366 90
- = 32
302 330
3460, 3480 i 345
34 5527 i 54
3440. P 1 _dddo. 44
e | S e 348
N 1352 342
3tz 3420 354 342a
e N > 340
Z400. oy 340¢.
336 19
310 A
308 339 — L
r——— o
398 348 387 ‘(Jgg

(57) Abstract

A modular food dehydrator (380} utilizing a heater blower assembly located on a top surface of a dehydrator module is disclosed.
The heater blower assembly includes a motor driven fan {358), a heating element and an air distribution portion for directing heated air
across the support surfaces. The heater blower assembly (360) is preferably releasably attachable to the cover of the dehydrator madule.
Iq a preferred embodiment, the cover and the dehydrator module includes air ducts on an outer perimeter surface in fluid communication
with the heater blower assembly for directing pressurized, heated air radially outward to the outer perimeter of the module and radially
inward across the plurality of support surfaces, The dehydrator module includes a central opening extending generally vertically through
the support surfaces in fluid communication with & space between each of the support surfaces for exhausting or recirculating heated air.
The heater blower assembly is housed within the cover to provide a more compact unit,




