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TITLE OF THE INVENTION

VENTILATOR/DRYER ASSEMBLY
BACKGROUND OF THE INVENTION
1. Field of the Inventiocn

. LI
This invention relates to a ventilator/dryer

aSsembly provided with a-rotary df}iﬁg device-anﬁ a siﬁple.

blower that can suitably be ﬁsedlfor érying the inside of a

highly humid and q}dsed room sﬁch as a'b;throom, a closet, ,a
toilet room, a bhanging.room, a cellar or the like in a

building as it allows efficient regeneration of the rotary

drying element.

2. Background Art

It is a common practice to provide a wet room in a
house such as a bathroom with a vent arranged on the wall or
the ceiling and fitted-with a grille;on the inside and a
ventilating fan on the outside within the frame of the vent.

Alternatively, a wet room may be provided with an
air outiet port and an air inlet port separately arranged on
the wall or the ceiling so that wet air in the réom is drawn
out through.the_air outlet port by means of a

ventilator/dryer assembly arranged outside the room for

drying while dried air is blown into the room through the air

. inlet port. This arrangement is particularly effective_for a



buildisng as it allows efficient regeneration of the rotary ﬁ[‘ysmgl—ledmmplaced
27 Background Art It is a commbn practice to provide a wet

such ‘as a bathroomwith a vent arranged on the wall or the c M‘ m g“ﬁ“\
fitted with a grille on the inside and a ventilating fan on t

within the frame of the vent. Alternatively, a wet room may be prOV|ded

With an air pa¢HBow B £NTh@idsy whditetwalidd SRPaIcEteins drangasy ofoi he
wall or the ceiling so that wet air in the roomis drawn
drying.
A conventional ventilator/dryer assembly of the
type under consideration typically comprises a rotary drying
5 device housed in a case main bo&y and a -forced circulation
mechanism that circulates air by drawing wet air from the
. room via the air outlet port, passing it through the.rotary
drying device for drying by adsorption of moisture and then
blowing dried air back into the room via the air inlet port
10 and, at the same time, feeds the moisture containing rotary
drying device with hot air in order to regenerate the drying
device by removing out of it.
A conventional ventilator/dryer assembly as
described above requires two blowers for operation, one
15 dedicatéd to the forced circulation mechanism for drawing wet
air from and blowing dried air back into the room and the
other dedicated to feeding air to and discharging air out of
thé rotary drying device in order to regenerate it. With
" such a complicated ai: feeding system, the overall cost of-
20 . the entire ventilator/dryer assembly would be inevitably
high.
Additionally, when air directly taken from the
outside is used for regenerating-the rotafy drying device,
such air is hardly controllable in terms of temperature and

25 humidity if heated by means of a heater because it is subject



out through the air outl et port by neans of a ventil at or frhis ced
arranged outside the roomfor drying while dried air is-bl “oon1
through the air inlet port. This arrangenment is particular
a bat hroom or a | aundry where washed wet cloths are hung drylng A
conventional ventilator/dryer assenbly of the ,
to remarkable changes in temperature and humidity throughout !
the year. If air is polluted to a significant extent, it can |
adversely affect the drying performance and the durability of
the rotary drying device with time as the latter is gradually
5 smeared with the former.

In Qiew of these circumstances, it is therefore the
. object of the invention to provide a ventiia;or/dryer
assembly comprising a rotary drying device that operates for
drying wet air in a room with a simple air feeding system and
10 can be efficiently regenerated_for operation. With such a
ventilator/dryer assembly, the size and the cost of the
entire assembly is significantly reduced and the operation of
drying air_in the room is carried out in a remarkably
simplified manner. |
15
SUMMARY OF THE INVENTION
According to a first éspect of the invention, the
above object is achieved by providing a ventilator/dryer
assembly for drying wet air comprising a treatment chamber, a
- 20 rotary drying device and a forced circulation mechanism
houséd in a case main body provided with an air inlet port
and an air outlet port exposed to the outside; characterized
in that the treatment chamber is divided into a primary side
section and a secondary side section with the rotarf drying

25 device disposed therebetween, that the forced circulation
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.type under consideration typically conprises a rotary drykﬂgsg@mmﬁeahmm
iR a case main body and a forced circul ation nmechani smthatyy r
by drawing wet air fromthe roomvia the air outlet port, pmﬂmi\\!m
through the rotary drying device for drying by adsorption o and
then blowing dried air back into the roomvia the air inlet port and, at

the sanme tirfech&etsntdfaw®i §1H1 Sr&R RS Nk My €HY Ivigh HIEM €6 Mt PediOt
air in order to regenerate the drying device by renoving out of it. A
conventi onal ag/gathihl @t P& / fhy€41 PSS 9PA Ys@fd air inlet port to the primary
side section of the treatment chamber, passes it through the
rotary drying device and sends it back into the room through
5 the secondéry side section of the treatment chamber and the
air outlet port by means of a single blower and that the
- rotary drying device is adapted to take a drying position, a
regenerating position and a heaf recovering position
sequentially in the sense df rotation, the device adsorbing
10 moisture from the air passing therethrough from the primary
side section of the treatment chamber in the drying position,
hot air being made to pass through the device in the
regenerating position to remove moisture adsorbed by the
device in said drying position, cooled air being made to pass
15 through the heated device in the heat recoﬁering position to
qool the device heated in said regenerating position.
According to a second aspect of the invention, air
fed to the'rgtary drying device in said drying position and
air fed to the device in said regenerating position are
- 20 oppositely directed iﬁ a ventilator/dryer assembly as defined
above by referring to the first aspect of the invention.
According to a third aspect.of the invention, a
guide path is provided in said case main body to éuide air
drawn from the room through the air inlet port to the primary

25 side section of the treatment chamber and a damper is



described above requires two blowers for operation, one déﬁsﬂﬁ&&ﬁsb& RS
ferced circul ati-on nechanismfor drawing wet air from and

back into the roomand the other dedicated to feeding air t %m ﬁﬂ
di scharging air out of the rotary drying device in order tore

Wth such a conplicated air feeding system. the overall cost of the entlre
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directly taken fromthe outside is used for regenerating the rotary drying
devi ce, ‘directly out of said case main body without passing it

ced
Ir

through said treatment chamber in a ventilator/dryer assembly
as defined above by referring to the first aspect of the

5 invention. |

According to a fourth aspect of the invéntion, a

regenerating shell is arranged in the secondary side section
of said treatment chamber and provided with heating means for
heating air collected from said heat recovering position in

10 order to apply heated air to the rotary drying device in the
regenerating position and an air discharging shell is
arranged in the priﬁary side section of said treatment
chamber as an air discharging mechanism for discharging hot
air out of said case main body collected from.said

15 regenerating position, said regenerating shell and said air
discharging shgll being disposed vis-a-vis with said rotary
drying device located therebetween, in a ventilator/dryer
assembly as defined above by referfing to the first aspeqt of
the invention.

N 20 According to a fifth aspect of the invention, a
i lead-in path for a branched air flow coming from the heat

recovering position of said rotary drying device and a
lead-out path for turning the branched air flow round toward
the regenerating position are formed in said regenerating

25 shell and separated from each other by a partition and an
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path and the lead-out path, the blowing and heating side of
the electric heater being disposed vis-a-vis the'regenerating
position of said rotary drying device, in a ventilator/dryer
assembly as defined above by referring to the fourth aspect
of the invention.

According to a sixth aspect of the invention, there

is provided a ventilator/dryer assembly comprising a

cylindrical rotary drying device rotatable around a round

shaft arranged in such a way that air may flow in parallel

‘with said shaft, characterized in that the rotary drying

device is adapted to take a drying position, a regenerating
position and a heat recovering position arranged seqﬁentially
in the éense of rotation, the device adsorbing moisture from
the air passing therethrough, hot air being made to pass
through the device in the regenerating position to remove
moisture adsorbed by the device in said drying position,
cooled air being made to pass through the heated device in-
the heat recovering position to cool the device heated in
said regenerating position.

According to a seventh aspect of the invention, the
surface area of the rotary drying device adapted for an air
flow in said drying position is equal to or greater than the

surface area of the rotary drying device adapted for an air

- flow in said regenerating position and the surface area of
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In view of these circunstances, it is therefore the obj ecty,Qkhdet1fus Ben®eplacod
torprovide a ventilator/dryer assenbly conprising a rotary - _ |
that operates for drying wet air in aroomwth a sinple-ai
and can be ‘efficiently regenerated for operation. Wth such'a” _
ventilator/dryer assenbly, the size and the cost of the entire assenbly is
si gni fi cant | ychee chosmdryadrstiing @eariaid @dayfted Wolg adi faiir f1lkr H90Mdid heat
carried out in a remarkably sinplified manner. SUMVARY OF THE | NVENTI ON
recovering position is equal to or smaller than the surface

em

area of the rotary drying device adapted for an air flow in
said regenerating position in a.ventilator/dryer assembly as

5 defined above by referring to any of the first through the
sixth aspects of the invention.

. o According to an eighth aspect of fhe invention, the
air flow to be applied to the rotary drying device in said
heat recovering position is obtained by branching the air

10 flow to be applied to the device in said drying position and
the air flow to be app;ied to the rotary drying device in
sald regenerating position is obtained by additionally
heating the air flow applied to the device in said heat
reco&ering position in a ventilator/dryer assembly as defined

15 above by referring to any of the first through the seventh
aspects of the invention. |

Aécording to a ninth aspect of the invention, there
is provided a ventilator/dryer assembly for drying wet air
comprising a treatment chamber, a rotary drying device and a

- 20 forced circulation mechanism housed in a case main'bédy

provided with an air inlet port and an air outlet port

exposed to the outside, characterized in that it further

comprises a drying mechanism for drying wet air taken in by .

the forced circulation mechanism through said air inlet port,

25 a regenerating mechanism for removing moisture out the rotary



Accordjng to a first aspect of the invention, the above aqhj ekt Has B Riegaced

by providing a ventilator/dryer assenbly for drying mt|algmmmmulﬂl|§ .
treatment chanber, a rotary drying device and a forced cir
mechani sm housed in a case main body provided with an air t port and an
air outlet port exposed to the outside, characterized in that the treatnent

chanber is dawyoed 88¥9cd8 BhANBAYasbt 081iSERATEING HechSELANIBSY §LEEcEEGti ON
with the rotary drying device di sposed therebetween, that the forced
circul ation gischarging air taken in through the air inlet port.
According to a tenth aspect of the invenfion, an
operation control mechanism is provided for causing the air
- 5 discharging mechanism to directly discharge air taken in by
said forced circulation mechanism before applying it to said
rotary drying device, until the relative humidity in ambient
air is reduced to a predetermined level or for a
predetermined period of time before applying it to said
10 rotary drying device in a ventilator/dryer assembly as
defined above by referring to either the fourth or the ninth
aspect of the invention.
According to a still another aspect of the
invention, there is provided a ventilator/dryer assembly for
15 drying wet air compfising a rotary drying device and a forced
circulation mechanism housed in.a.case main body provided
with an air inlet port and an air.outlet port exposed to the
outside, characterized in that said case main body is divided
at leaét into a primary zone held in communication with said
- 20 air inlet port, a tertiary zone held in communication with
| said air outlet port and a secondary zone arranged adjacent
to said primary and tertiary zone and said ventilator/dryer
assembly further comprises a blower unit comprising a
centrifugal type blower for circulating air from said air

25 1inlet port sequentially through said primary, secondary and



4 mechanismdraws air fromthe roomwhere the ventllatamkdh maaﬁ &b
installed via said air inlet port to the prinmary side se

treat ment chanber, passes it through the rotary drylng d s dt
back into the roon1through t he secondary side section of

chanber and the air outlet port by neans of a single blower and that t he
rotary dryi ngeflevasg rén8fapbedal@ dfkeodtléyi pre0shd i Sdidarotary drying

device is afranged between said secondary and tertiary zones
to adsorb moisture out of air brought to contact with it, the
rotary shaft of said blower unit and that 6f said rotary
5 drying device being arranged on a same horizontal plane
relative to the side of said case main body for interacting
. with the outside.
According to a further aspect of the invention,
said case main body is further divided to form a quaternary
10 =zone arranged adjacent to said primary and secondary zone
with said air inlet port of the blower of said blower unit
facing said primary zone with the drive motor of said blower
disposed in said quaternary zone and a cooling path is
pfovided to for directing part of air blown out of said
15 primary zone toward said seéondary zone to said'quéternary
zone and thén discharging into the primary zone in a
ventilator/dryer assembly as defined above by referring to
the preceding aspect of the invéntion.
According to a still further aspect of the
- - 20 invention, said primary zone and said secondary zone and said
secondary and zone and said tertiary zone.are separated by
respectivé partition panels, said blower unit being fitted to
said partition pénel separating said primary and secondary
zones, said rotary drying device being fitted to said

25 partition panel separating said secondary and tertiary zones,



regenerating position and a heat recovering position sequentially in the
sense of rotation, the device adsorbing noisture fromt h’&usﬁhpet la"ed
t her et hr ough from the prinmary side section of the treatne |‘he
drying position, hot air being nmade to pass through the d

regenerating position to remove noisture adsorbed by t e deV|ce in said
drying posité@hd sDowef anhitbehdgsanderdtap@sdéryin®uddy gYizedl n

t he heat recovering position to cool the device heated in said regenerating
stition. ACLRT Sh80£6Pmac EELEREvABPECln O s t BombIwadtwDEh Bhé respective
partition panels in a ventilator/dryer assembly as defined
aﬁove by referring to the preceding aspect of the invention.
5 Thus, with a ventilator/dryer assembly for drying
wet air comprising a treatment chamber, a rotary drying
device and a forced circulation mechanism housed in a case
main body provided with an air inlet port and an air outlet
port exposed to the outside as described-above by referring
10 to the first aspect of the invention, the operation of drjing
the inside of the rbom where it is installed by means of the
rotary drying device of the ventilator/dryer assembly and
that of regeneraping the rotary drying device can be carried
out conqurrently at all times because the ventilator/dryer
15 assembly is characterized in that the treatment chamber is
divided into a primary side section and a secondary sidé
section with the rotary drying device aisposed therebetween,
that the forced circulation mechanism draws ai: from the room
where the ventilator/dryer assembly is installed via said'air
- 20 inlet port to the primary side éection of the treatment
- chamber, passes it through the rotary drying device and sends
it back into the room through the secondary side section of
the treatment chamber and the air outlet port by means of a
single blower and that the ;otary drying device is adapted to

25 take a drying position, a regenerating position and a heat
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fed to.the rotary drying device in said drying position and t@ E ) d
device in said regenerating position are oppositely dlrected eﬂle “x
ventilator/dryer assenbly as defined above by referring to th

of the invention. According to a third aspect of the |nvent|o

path is provided in said case main body to guide air drawn fron1the room

through the pb&ov@tEhgPpbbitfohN8rbahgBlysehdentLsilpninf théesénsat aent
chanber and a danper Ts

rotation, the device adsorbing moisture from the air passing

therethrough from the primary side section of the treatment
chamber in the drying position, hot air being made to pass

5 throﬁgh the device in the regenerating position to remove

moisture adsorbed by the device in said drying position,

. cooled air being made to pass through the heated device in
the heat recovering position to cool the device heated in
said regenerating position.

10 Additionally, since the forced circulation
mechanism of the ventilator/dryer assembly comprises a single
blower which may typically be a sirocco fan that draws and
discharges air both for air circulation in the room and for
fegeneration of the rotary drying device, the overall

15 configuration of the ventilation system of the room can be
simplified for downsizing.

Still additionally, if air to be applied to the
heat recovering position is obyained by branching the air
flow directed to the drying position and air used in the heat

- 20 recovering position is heated and used agaiﬁ in the

- fegenerating position in the ventilator/dryer assembiy, air
can be heated efficiently for the purposé of regenerating the
rotary drying device so that a relatively low capacity heater
may be used for the ventilato:/dryer assembly.

25 When air fed to the rotary drying device in said

...]_l._
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provi ded downstreamto the guide path to discharge wet alnhgg&ggkg

said case main body w thout passing it through said treat ”&’
ventilator/dryer assenbly as defined above by referring to mwl

of the invention. Accordlng to a fourth aspect of.the invel
regenerating shell is arranged in the secondary side section of sald
. treatment chanping apos ptoondend vaih hedttagtheadevicos ireasaid air col | ect ed

fromsaid heat recovering position in
regenerating: position are opp051te1y directed in a
ventilator/dryer assembly according to the invention as
described above by referring to the second aspect of the
5 invention, the rotary drying device can be cleaned
automatically.

When a guide path is provided in said case main
body to guide air drawn from the room through the air inlet
port to the primary side section of the treatment chamber and

10 a damper is provided doﬁnstream to the guide path to
discharge wet air directly out of said case main body without
passing it through said treatment chamber in a
ventilator/dryer assembly according tb the invention as
described above by referring to the third aspect of fhe'

15 invention, the operatibn of ventilating the rdom and that of
drying it can be carried out independently and sequentially
to improve the efficiency of drying the room and consequently
reduce the time required for drying washed.cloths.

If a regenerating shell is arranged in the

- 20 secondary side section of said treatment chamber and provided
with heating means for heating air collected from said heat
recovering position in order to apply heated air to the
rotary drying device in the regenerating position and an air
discharging shell is arranged in the primary side section of

25 said treatment chamber as an air discharging mechanism for

- 12 -



order to apply heated air to the rotary drying device in thqmggggqggg&h laced
pasition and an air discharging shell is arranged in the pri

section of said treatnent chanber as an air discharging mchmnm |I|||I
di scharging hot air out of said case main body collected fro

regenerating position, said regenerating shell and said air discharging
shel | bei ng @i $PREEFLNG Shat Vasr bbb 681 Said@! Gdye dhiyimbodyi é6116686@dfrom

t herebetween, in a ventilator/dryer assenbly as defined above by referring
to the f'rSts@ﬁ@eﬁégéﬁeiﬂ@lhﬁvﬁaéiﬁﬂon, said regenerating shell and said

air discharging shell being.disposed vis-a-vis with said
rotary drying device located therebetween, in a
5 wventilator/dryer assembly according to the invention as
described above by referring to the fourth aspect of the
invention, hot air to be discharged from the ventilator/dryer
assembly is prevented from being fed again to the rotary
drying device and therefore the moisture adhering to the
10 rotafy drying device can be efficiently removed.
Consegquently, the entire rﬁom where the ventilator/dryer
assembly is installed can be dried effectively and
efficiently.
If a lead-in path for a branched air flow coming
15 from the heat recovering position of said rotary drying
device and a lead-out path for turning the branched air flow
round toward the regenerating position aré formed in said
regenerating shell and separated from each other by a
partition and an electric heater is arranged at the junction
- 20 of the lead-in path and the lead-out path, the blowing and
heating side of the electric heater being disposed vis-a-vis
the régenerating position.of said rotary drying device, in a
ventilator/dryer assembly according fo the invention as
described above by referring to the fifth aspect of the -

25 invention, the width of the regenerating shell can be reduced

- 13 -



According to a fifth aspect of the invention, a lead-in pathhﬁsﬂwﬁhbbaﬂﬁé Qxd

aid« flow comng fromthe heat recovering position of said rot
device and a | ead-out path for turning the branched air fl ow

[T

the regenerating position are forned in said regeneratlng she

separated from each other by a partition and an

10

15

25

and consequently the entire ventilator/dryer assembly may be
significantly down-sized.

With a'ventilator/dryer assembly for drying wet air
comprising a treatment chamber, a rotary drying device and a
forced circulation mechanism housed in a case main body
provide@ with an air inlet port and an éir outlet port
exposed to the outside as described above by referring to the
ninth aspect of the invention; the operétion of drying the

inside of the room where it is installed can be carried out

-efficiently to significantly reduce the rate of consuming

energy and consequently the time required for drying washed
cloths can be greatly reduced because it further compiises an
air discharging mechanism for directly discharging air in_the
room and therefore air can be selectively forced out of -the
room before it is caused to pass through the rotary drying
device by means of the forced circulation mechanism.

If an operation control mechanism is provided for
causing the air discharging mechanism to directly discharge
air taken in by said forced circulation mechanism before
applying it to said rotary drying device, until the relative
humidity in ambient air is reduced to a predetermined level
or for a predetermined period of time before applying it to
said rotary drying device in a ventilator/dryer assembly
according to the invention as described above by referring to

the ninth aspect of the invention, the operation of

- 14 -



electric heater is arranged at the junction of the |ead- |mmpmk&hﬁﬂga&h.lmmd

| ead- out path, the blowi ng and heating side of the electrl
di sposed vis-a-vis the regenerating position of said rotar

in a ventilator/dryer assenbly as defined above by referrin

aspect of the invention. According to a sixth aspect of the |nvent|on
there is pr%&k@ﬁl@cwtaﬁ&;@f/&wﬂﬁgaﬁs@m{m&@mIﬁié]gr@ox@yéamohsecal _
rotary drying device rotatable around a round shaft arranged in such a way
that air maycdtoved oRermdtelefficiently.

Witb a ventilator/dryer aséembly for drying wet air
comprising a rotary drying device and a forced circulation

‘5 mechanism housed in a case main body provided with an air
inlet port and an air outlet port exposed to the outside as
described above and characterized in that said case main body
is divided at least into a primary zone held in communication
with said air inlet port, a tertiary zone held in

10 communication with said air outlet port and a sedondary zone

_arrahged adjaéent to said primary and tertiary zone and said
ventilator/dryer assembly further comprises a blower unit
comprising a centrifugal type blower for circulating air from
said air inlet port sequentially through said primary,

15 secondary and tertiaiy zones to said air outlet port and said
r&tary drying device is arranged between said secondary and
teftiary zones to adsorb moisture out of air brought to
contact with it form a specifically designed air flow path,
the 6verall configuration of the ventilation system of the

" 20 room can be further simplifiedlfor downsizing.

If said case main body is further divided to form a
quaternary zone arranged adjacent to said primary and
secondary zone.with said air inlet port of the blower of said
blower unit facing said primary zone with the drive motor of

25 said blower disposed in said quaternary zone and a cooling

- 15 -



with said shaft, characterized in that the rotary dry dE\mhﬁs@heeSHﬂdB@t}E

adsorbing noisture fromthe air passing therethrough, hot air

ace
to take a drying position, a regenerating position and a heat
position arranged sequentially in the sense of rotation, the
elng

pass through the device in the regenerating position to renove noi sture
adsorbed by pdten deyipeovaeai to dfyt NGl pestingnpare £t it rbhwim ouedes t o
pass through the heated device in the heat recovering position to cool the

devi ce heat eghid SAifafPILHRE atOWArd0Said Ofecondary zone to said

10

15

25

quaternary zone and then discharging into the primary zone in
a ventilator/dryer assembly as according to the invention and
described above by referring to the preceding aspect of the
invention, the blower unit can be effectively and efficiently
cooled while the ventilator/dryer assembly is in operation.

If said blower unit and said rotary dfying device
are arranged in jhxtapbsition in such a way that their rotary
shafts are found on a same horizontal plane relative to the
side of said case main body for interacting with the inside
of the room in a ventilator/dryer assembly according to the
invention as described above by referring to the preceding
aspect of the invention, the width.of the dase main body of
the véntilator/dryer assembly as viewed from the side thereof
for interacting with the inside of the room can be
significantly reduced.

1f, finally, said primary zone and said secondary
zone and said secondary and zone and said tertia:y zone are
separafed by respective partition panels, said blower unit
being fitted to said partition panel separating said primary
and secohdary zones, said rotary drying device being fitted
to said partition éanel separating said secondary and
te;tiary zones, said blower unit and said rotary drying

device being realized in the form of removable units combined

- 16 -



According to a seventh aspect of the invention, the surface anﬁ@sm£uﬁggwnRekmw

ratary drying device adapted for an air flowin said dryi nngosMHllUll!ﬂ

equal to or greater than the surface area of the rotary dryijng
adapted for an air flowin said regenerating position and t
of the rotary drying device adapted for an air fl 'sai d heat

recovering pagthi @Rei Fegpeaitive partimkhibar phhanst ha suyéhtelator/dryer

assembly according to the invention as described above by

referring to the preceding aspect of the invention, both the

blower unit and the rotary drying device can be fitted to and

5 removed from the case main body with ease and held stably in
position so- that the entire ventilator/dryer'assembly cén be
serviced without difficﬁlty.
Now, the present invention will be described in

greater detail by referring to the accompanying drawings that

10 illﬁstrate, not 1imifativély, preferred embodiment of the

invention.

BRIEF DESCRIPTION OF THE DRAWINGS
| Fig. 1 is a schematic perspective view of a
15 preferred embodiment of ventilator/dryer assembly according
to the invention.

Fig. 2 is a schematic parfial perspective view of a
bathroom of é building provided Qith a ventilator/dryer
assembly according to the invention.

- 20 Fig. 3 is a schematic transversal cross sectional
view of é ventilator/dryer assembly according to the
invention fitted to the frame of a vent.

Fig. 4 is a schematic longitudinal cross sectional
view.of a ventilator/dryer assembly according to the

25 invention fitted to the frame of a vent.
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area of the rotary drying device adapted for an ai r flowi nTbamdﬂlhsBﬁmeﬂmwd
regenerating position in a ventilator/dryer assenbly as defi|

referring to any of the first through the sixth aspects of* t

According to an eighth aspect of the invention, the air flow to be appl i ed
to the rotary drylng device in said heat recovering position is obtained by
branching the air flowrig.be apphi edhémathe €esh€gliViswi dfdEMengopasiti on
and the air flowto be applied to the rotary drying device in said

regener ati ngapgshli ABvieeOBEaaN@dnkY 1888k aPpak! ¥ssembly according to the

invention.
Fig. 6 is a schematic illustration conceptually
5 showing the drying/cifcuiating operation of the rotary drying
device and the operation of regenerating the rotary drying
device by feeding it wifh regenerative air in a
ventilator/dryer assembly according to the invention.
Fig. 7 is a schematic partial perspeqtive view of a

10 bathroom of a building provided at a sliding window thereof
with a ventilator/diyer assembly according to the invention.

Fig. 8 is a schematic perspective view of a
ventilator/dryer assembly according to the invention fitted
to an inward-opening vertical swing window.

15 Fig. 9 is a schematic lateral view of a
ventilator/dryer assembly according to the invention fitted
to a jaléusie wiﬁdow.

Fig. 10 is a schematic perspective view of the
rotary drying device and the blower of a ventilator/dryer

20 assembly according to the invention, showing a possible
functional and positional relationship between them.

Fig. 11 is a schematic perspective view of the
rotary drying device and the blower of a ventilator/drjer
assembly according to the invention, showing another possible

25 functiona; and positional relationship between them.
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heating the air flow applied to the device in said heat recdmamm edR
Inca ventilator/dryer assenbly as defined above by referrlng

first through the seventh aspects of the invention. Accord

aspect of the invention, there is provided a ventllator/dr er asse

drying wet air conprising a treatnment chanber, a rotary drying deV|ce and a

forced circul ation ”ECPEQISﬁnhQBSSdsbﬁeﬁa@iéepgﬁéFeEQﬂVepbﬂéwdeﬁ ¥hblthag
air inlet port and an air outlet port exposed to the outside, characterized

inthat it fupbBAiment of ventilator/dryer assembly according to - the

invention.
Fig. 13 is a schematic perspective view of the
5 rotary drying device ana the blower of a ventilator/dryer
assembly according to the iﬁvention, showing still another
possible functional and positional relationship between them.
Fig. 14 is a schematic diagrammatic view of the
rotary drying device and the blower of a ventilator/dryer
10 assembly according to the invention, showing still another
possible functional and positional relationship between them.
Fig. 15 is a schematic diagrammatic view of the
rotary drying device and the blower of a ventilator/dryer
assembly according to the invention, showing still another
15 possible functional and positional relationship between them.
Fig. 16 is a schematic diagrammatic view of the
rotary drying device and the blower of a ventilator/dryer
assembly according to the'invention; showing still another
possible functional and positional relationship between them.
. 20 : Fig. 17 is a schematic diagrammatic view of the
rotary drying device and the blower of a ventiiator/dryer
assembly according to the invention, showing still another
possible functional and positional relationship between them.
Fig. 18 is a schematic diagrammatic view of the

25 rotary drying device and the blower of a ventilator/dryer

- 19 -



conprises a drying mechanismfor drying wet air taken in by tﬂ%sﬁé%{ﬁﬁ%eenkeplaced
circul ation nmechanismthrough said air inlet port, a regene

aty
for renoving noisture out the rotary 8 drying device and an'”!ﬂuum m‘m‘m
di schargi ng nechanismfor directly discharging air taken intth
inlet port. According to a tenth aspect of the invention, an
assembly according to the invention, showing still another

possible functional and positional relationship between them.
Fig. 19 is a schematic diagrammatic view of the
rotary drying device and the blowet of a ventilator/dryer
5 assembly according to the invention, showing still another
possible functional and positional relationship between thgm.
Fig. 20 is a schematic diagrammatic viéw of the..
rotary drying device and the blower of a ventilator/dryer
assembly according to the invention, showing still another
10 possible fuhctional and positional relationship between them.
Fig. 21 is a schematic diagrammatic view of the
rotary drying device and the blower of a ventilator/dryer
assembly according to the invention, showing still another
possible functional and positional relationship between them.
15 . Fig. 22 is a schematic diagrammatic view of the
rotary drying device and the blower of a ventilator/dryer
assembly according to the invention; showing still another
possible functional and positional relationship between them.
Fig. 23 is a partial transVe:sal cross sectional
20 view of the rotary drying device and the driving belt of a
ventilator/dryer assembly according to the invention, showing
their mutual engagement.
Fig. 24 is a partial longitudinal cross sectional
view of the rotary drying device and the driving belt of a

25 ventilator/dryer assembly according to the invention, -showing
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me¢hani smto directly discharge air taken in by said forced c1r
mechani sm before applying it to said rotary drying devi ce, untl
relative humdity in anbient air is reduced to a predetern1néd ' evel or for
a predeterm ned period of tinme before applying it to said rotary drying
device in a eaeiill aueLadr vegagemenkl.y as defined above by referring to
either the fourth or the ninth aspect of the invention. According to a

still another aspect ofighe2s is a schematic perspective view of the

operati-on control nechanismis provided for causing the air t“n rﬁeeﬂ‘e laced

rotary drying device and the regenerating and discharging
shells of a ventilator/dryer assembly according to the

5 invention, showing how the shells are secured td the rotary
drying device.

- Fig. 26 is a schematic longitudinal cross sectional
view of part of the rotary drying device and the fegenerating
and discharging shells of a ventilator/dryer assembly

10 according to the invention, showing how the shells are
secured to the rotary drying device.

Fig. 27 is a schematic perspective view of another
embodiment of ventilator/dryer assembly according to the
invention.

15 .Fig. 28 is a schematic perspective view of the
rotafy:drying device and the regenerating and discharging
she;ls of a ventilator/dryer assembly according to the
invention, showing how the shells are secured to the rotary
drying device.

- 20. ~ Fig. 29 is a schematic longitudinal cross sectional

view of part of the rotary drying device and the regenerating

and discharging shells of a ventilator/dryer assembly
according to the invention, showing how the shells are
secured to the rotary drying device.

25 Fig. 30 is 'a schematic perspective view of the
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invention, there is provided a ventilator/dryer assenbly far GeyiBaoBeseR
conprising a rotary drying device and a forced C|rculat|on
in a case main body provided with an air inlet port and gmuﬁl“ E““ﬁﬁ
exposed to the outside, characterized in that said case

divided at least into a primary zone held in connunlcatlon with said air
inl et port, gziflaet bdr g rentillaltdri/dryemrmasiseabilynancoirddagd tei theut | et port

and a secondary zone arranged adjacent to said primary and tertiary zone
and said veﬂhwbatabhdrfﬂmt&ﬁs&mbhhefwehhebfcmnprassemblglomer uni t

conprising a

Fig. 31 is a schematic transversal cross sectional

view of part of the grille of a ventilator/dryer assembly
5 according to the invention.

Fig. 32 is a schematic plan view of the control
panel of the wired remote control unit of a ventilator/dryer
assembly according to the invention.

Fig. 33 is a circuit diagram of the control circuit

10 of a ventilator/dryer assembly according to the invention.

Fig. 34 is another circuit diagram of the control
circuit of a ventilator/dryer assembly according to the
invention.

Fig. 35 is a flow chart for switching the operation

15 of a ventilator/dryer assembly according to the invention
from the ventilation mode to the drying mode.

Fig.-36 is another flow chart for switching the
operatibn of a ventilator/dryer assembly according to the
invention from the ventilation mode to the drying mode.

g 20 'Fig. 37 is another circuit diagram of the control
circuit of a ventilator/dryer assembly according to the
invention.

Fig. 38 is a schematid perspective view of_anbther
embodiment of ventilatof/dryer assembly according to the

25 invention as viewed from the front side.
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centrirfugal type blower for circulating air fromsaid air li_’ﬂlis eeQﬁQstBeenRe laced

sequentially through said primary, secondary and tertiary.

air outlet port and said rotary drying device is arranged beﬂ mmmm'ﬁl

secondary and tertiary zones to adsorb noisture out of air. b

contact with it, the rotary shaft of said blower unit and that of said

rotary drying device lmigig 38 iangedchematianpekepectitel viksnef another
embodiment of ventilator/dryer assembly according to the
invention as viewed from the rear side.

Fig. 40 is a schematic transversal cross sectional

5 view of the'embodiment of Fig. 39.
| Fig. 41 is a schematic longitudinal cross sectional
- view of'the embodiment of Fig. 39 taken along line I~I in
Fig. 40.
Fig. 42 is a schematic longitudinal cross sectional
10 view of the embodiment of Fig. 39 taken along line II-II in
Fig. 40.

Fig. 43 is an exploded schematic_pe;spective view
of a ventilétor/dryer assembly according to the invention,
showing the blower unit and the rotary drying device taken

15 out of the housing.
Fig. 44 is an exploded schematic perspective view

of the rotary drying device of a ventilator/dryer assembly

according to the invention.

) 20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

i | Referring firstly to Fig. 1, schematically showing
a preferred embodiment of the invention, it comprises a case
main body 1 having a front panel la provided with a
rectangularly parallelepipedic joint sectioh 2 typicaily

25 having a height and a width of 150mmx200mm and projecting
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relative to the side of said case main body for interacting thil $hebtltfas Been Replaced

out si de.

body is further divided to forma quaternary zone arranged. adj

According to a further aspect of the invention, saldjﬂamlmgﬂs‘mu
[
primary and secondary zone with said air inlet port of the bl '

bl.ower unit facing said primary zone with the drive motor of said bl ower
di sposed i n faadml €heat L@t Ypaos bad aarc anily nched porst B andlegh taif or

directing part of air blown out of said primary zone toward said secondary

zone to sai bukEE€IPotY 4 are arranged vertically side by side within the

Ex

10

15

20

25

joint section 2 so that air can be drawn ih and blown out
through a single limited area on a single side of the case
main body 1.

More specifically, as shown in Figs. 2 to 4, the
joint section 2 of the case main body 1 is so dimensioned
that it cah be tightly fitted from the outside into the frame
102 of an existing vent arranged on a wall 101 of a bathroom
100 of a building that serves as a laundry where washed wet
cloths aré hung for drying with the joint section 2 directed
to the inside of the room. - The case main body 1_is anchored
to an adaptor plate 50 rigidly secured to the outer surface
of.the wall of the bathroom 100. Thus, the air inlet port 3
and the air. outlet port 4 of the case main body 1 are located
side by side on the wall 101 and exposed to the .inside of the
bathjroom 100.

The adaptor plate 50 comprises a base plate section
51 having a surféce_area smaller than that of the front panel
la pf the case main body 1 and rectangularly projecting
section 52 to be tightly fitted into the frame 102 of the
vent. Thus the adaptor plate SQ is rigidly anchored to a
beam or some other secure member of the building by
appropriate fastening means such as screws after inserting

the projecting section 52 into the frame 102 of the vent.
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This Sheet Has Been Replaced
zone and then discharging into the primary zone in a ventila
assenbly as defined above by referring to the preceding aspeH!lmHlEﬁgll “
i nvention. According to a still further aspect of the invent »
primary zone and sai d secondary zone and said secondary and zone and said
tertiary zone are separated by respective partition panels, said blower
unit being fitted to Sghdl fEddtdd PLPASBO SEPAHRG RrSAlded Wi Ya and
secondary zones, said rotary drying device being fitted to said partition
panel separ giyx¥h Bty SLABBles Y5 ANEbE HdrdPing 29 vase main body 1 at the

frent panel la thereof. The case main body 1 that is hanging
from the hooks 53 is then rigidly secured to the adaptor
5 plate 50 by appropriate fastening means such as screws.
Reference numeral 103 in Figs. 2 to 4 denotes a
: grille removably fitted to the frame 102 of the vent from the
inside of the bathroom and having a lower air outlet port
104, where a wind'shifting mechanism 105.comprising a -
10 plurality of vertically rotatable guide vanes and
horizontally rotatable guide vanes is provided.

Fig. 7 shows an alternative arrangement for fitting
the embodiment to the frame of not a vent but a sliding door
of a bathroom 100. In this case, the sliding window 107 is

15 half opened and the case main body 1 is rigidly secured to a
support frame 108 from the outside of the bathroom 100. The
support frame 108, which may be a panel or the like, is by
turn secured to the frame 106 of the sliding window 107 in
such a way that the joint-section 2 is directed to the inside

- 20 of the room. Still alternativeiy, the embodiment may be
fitted to the'frame 106 of an inward-opening vertical swing
window as shown in Fig. 8 or to a jalousie window 107 as
illustrated in Fig. 9.
with any of the above described arfangements, the

25 embodiment of ventilator/dryer assembly according to the
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said blrower unit and said rotary drying device being real
of *renovabl e units conbined with the respective partition pay;
ventilator/dryer assenbly as defined above by referring to t
aspect of the invention. Thus, with a ventilator/dryer asse
wet air conprising a treatnent chanber,

3ol 3y f Bedn Re

circul ati on ifREMIGINdE IS ittt A% the outside of a room simply by

10

15

20

25

securing the joint section of the front panel to the frame or
a support member of the frame of a vent of the room withbut
requiring a cumbersome operatioﬁ of installing a ventilation
duct or a drain system.

On: the other hand, the grille 103 is preferably
provided at the lower opening 104 thereof with a.wind
shifting mechanism 105 as shown in Figs. 30 and 31 in greater
detail. Such a wind shifting mechanism 105 preferably
comprises in combinatiqn a first set of vertically rotatable
guide vaﬁés 109 and a second set of horizontally rotatable
guide vanes 110.

Still preferably, the grille 103 is additionally
provided at the lower opening 104 thereof with a horizontal
guide rail 111 and a pair of bellows-type shutters 112, 112
arranged on :the guide rail 111 and capable of expanding and
contracting laterally. With these shutters 112, 112, it is
possible to select a desired open area for allowing air to
pass through the opening 104. The shutters 112, 112 are
housed in respective left and right shaded storage areas
103a, 103a in Fig. 31 when they are fully opened.

It would be understood that, with a grille having a
configuration as described above, the flow of dry air blown
out of the air outlet port of the embodiment can be

controlled in terms of both rate and direction in order to
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a rotary drying device and a forced



mai n body provided with an air inlet port and an air outlet port ex osEdl
t he outsi de as descri bed above by referring to the first a

i nvention, the operation of drying the inside of the roomaﬁlﬁﬁemmll “‘
install ed by neans of the rotary drying device of the ventil

assenbly and that of regenerating the rotary drying device can be carried

out concurr afiiiinshe dthe | $FEEchGRUSRLG URS!iASLAS Sk Yoo assaD! Y | S

characterized in that the treatnen Is divided into-a primary side

section and a SeCO”dar'Yhé'%sf&&tbf’“t%t&éé‘%éﬂﬁ aﬁd(dﬁr]}/'{@ &6¥i&&q disegsed

t her ebet ween,
a lead-in path 5 communicating with the air inlet port 3 of

the joint section 2 and a treatment chamber 7 communication
S with the lead-in path 5 via a communication opening 6
arranged downstream relative to the lead-in path 5. The
communication opening 6 may be provided with a damper 8 that
can be opened and closed by means of a steé motor. If such
is the case, the damper 8 is remotely controlled bj way of a
10 wired remote control unit 60 and, in the ventilation mode of
operation, the communication opening 6 may be automatically
or manually blocked by.the damper 8 so that wet air drawn in
from the bathroom 100 through the air inlet port 3 by means
of a forced circulation mechanism, which will'be'described
15 1later, is directly discharged out of the case main body 1
through.a'vent 9 arranged on a lateral side of the case main
body and at the downstream end of the lead-in path 5 without
passing through the treatment chamber 7.
In the drying mode of operation, on the other hand,
20 the vent 9 of the lead-in path 5 is blocked by the damper 8.
Said forced circulation mechanism typically
comprises a single centrifugal type blower 10 such as a
sirocco fan having an inlet 11 arranged vis-a-vis the air
inlet port 3 of the case main body and an air outlet port 12

25 arranged vis-a-vis the lead-in path 5. With this
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that the forced circulation nmechanismdraws. air fron1the ro m, ﬁmm
ventilator/dryer assenbly is installed via said air inlet?
primary side section of the treatnment * chanber, passes it l

rotary drying device and sends it back into the roon1throu
side section of the treatment chanber and the air outlet port by means of a

singl e bl owesrPdugéhant | NBL I @k WEYi & JL\G0E o6 B Beshidon akea L yi ng
position, a regenerating position and a heat
air inlet port 3 and forwards it to the treatment chamber 7.
Said treatment chamber 7 is by turn divided into a
primary side section.7A communicating with said lead-in path
5 5 and a secondary side section 7B communicating with the air
outlet port 4 with a rotary drying device 20 arranged
- therebetween to separate them. The rotaryldryihg device 20
is a stand-type derive that is driven to rotate by rotary
drive means, which will be déscribed later, with its rotary
10 shaft O arranged horizontally and rectangularly relative to
the direction of fhe stream of wet air A drawn into the
blo&er 10 so that the device rotates clockwise in a vertical
plane perpendicular to its rotary shaft 0.
While the rotary shaft O of the rotary drying
15 device 20 of the above embodiment is horizontal and
rectangular.relative to the direction of the stream of wet
air A drawn into the blower 10 so that the device rotates
clockwise in a vertical plane perpendicular to its rotary .
shaft O as illustrated in Fig. 10 and described above, it may
20 alternatively be arranged horizontally and in parallel with
the direction of the stream of wet air A taken into the
blower 10 as illustrated in Fig. 11; Still alternatively, it
may be arranged vertically and rectangularly relative to the
direction of the stream of wet air A taken.into the blower 10

25 so that the device rotates clockwise in a horizontal plane
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recovering position arranged sequentially in the sense of
devi ce adsorbing noisture fromthe air passing therethroug

S etetI 0 tanvtgplaced
primary side section of the treatnent chanmber in the drying ’m “i' mjmm :

air being nmade to pass-through the device in the regeneratiligl _
renove noi sture adsorbed by the device in said drying position, cooled air

bei ng made tpeﬁPéﬁdaaumaghtbhgtaeaebf&arg}e_&haeti 0 bBeibeabtraeaMeinNgigs.
position to cool the device heated in sald regenerating position.
12 and 13.

Figs. 14 through 22 show possible alternative

positional arrangemenfs the rotary drying device and the

5 blower of a ventilator/dryer assembly aécording to the
invention and corresponding routes of circulation of wet air.

- ' As shown in Figs. 5, 23 and 24, on the other hand,

the drive meéns for rotating the rotary drying device 20
comprises in combination a number of teeth 21 arranged with

10 regular intervals on the outer peripheral surface and in a
same radial plane of the rotary drying device 20, a drive
motor 22 and an endless driving belt 23 fitted to the rotary
shaft of the drive motor 22 and having a number of
indentations 24 arranged on the inner surface thereof, at

15 least one of the teeth 21 of the rotary drying device 20
being engaged with one of the indentations 24 of the dfiving
‘belt 23 to drive the rotary drying device 20 to rotate at a
predetermined rate of rotation. The drive means additionally
comprises a tension spring 25 constantly urging the driving

20 belt 23 to constantly keep the latter under pressure.

With the above deééribed arrangement, the rotary
drying devicé 20 can be driven to rotate for ceftainty
without causing any slippage on the part of the driving belt
if it does not carfy teeth arrénged over the entire outer

25 peripheral surface thereof with a pitch same as that of the
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Additionally, since the forced circul ation mechani sm of the ThisSheet Has Been R

ventilator/dryer assenbly conprises a single blower which may
a sirocco fan that draws and discharges air both for air circu
room and for regeneration of the rotary drying device, the dve

VAN

|

configuration of the ventilation systemof the roomcan be sinplified for
downsi zi ng. $hidehtaddichisonzdl bf, the airiviaghBearPbBedotomlit@aicahghgemédi.nd

position is obtained by branching the air flow directed to the

drying

position and air used Wﬁdjﬁéﬂﬁﬁyidrying device 20 is adapted to take a

drying position 20A, a regenerating position 20B and a heat

recovering position 20C arranged sequentially in the sense of

S5 rotation X. A regenerating shell 31 is arranged in the

secondary side section 7B of the treatment chamber 7

vis-a-vis the heat recovering position 20C of the

rotary

drying device 20 in order to branch the flow of wet air A fed

into the primary side section 7A of the treatment chamber 7

10 and turn the branched air flow round toward the regenerating

position 20B so that a flow of regenerating air C is
ﬁroduced, running.opposite to the flow of wet air A. An
electric heater (PTC heater) 32 is arranged in the
regenerating chamber 31.

15 : On the other hand, an air discharging shell 33 is

arranged in the primary side section 7A the treatmént-chamber

7 vis-a-vis the regenerating position 20B of the rotary

drying device 20 at a position exactly opposite to the

regenerating shell 31 and connected with an exhaust pipe 34

20 for discharging exhaust air D that has been used for heating

and regenerating the rotary drying device 20 in the

regenerating position 20B is discharged out of the case main

body 1l via the bottom or a lateral side thereof.

The exhaust

pipe 34 is provided in the inside with a filtering member

25 (not shown) such as a metal meshwork for blocking rain drops
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recoverlng position is heated and used again in the regener
in‘*the ventilator/dryer assenbly, air can be heated eff|C|e
purpose of regenerating the rotary drying device so that a're
capacity heater may be used for the ventil ator/dryer assenbly
to the rotary drying device in said 12

entering the pipe and preventing it from being damaged by

wind.
Note that the amount of wet air A discharged from
the apparatus in the ventilation mode or the amount of
5 exhaust air D discharged in the drying mode of operation is
offset by the same amount of fresh air entering the bathroom
. 100 through a door gallery or a louver thereof.
The air discharging shell 33 is disposed exactly
opposite to the regenerating shell 31 with the rotary drying
10 device 20 and the partition 13 arranged therebetween as shown
in Figs. 25 and 26. The air discharging shell 33 and the
regenerating shell 31 are coupled together by means of three
long bolts 35 passing through the flange 33a of the air
discharging shell 33 and the corresponding flange 31la of the
15 regenerating shell 31 such that they are resiliently pulled
toward each othe; due to springs 37 arranged éround the
respective bolts 35 and confined by nuts 36 held in |
engagement with the respective bolts 35. Consequently, the
rotary drying device 20 is resiliently pressed against the
20 partition 13 and the flange 33a of the air discharging shell
33 and the flange 3la of the regenerating shell 31 are held
in close contact with the respective operative surfaces of
the rotary drying device 20 by the biasing force of the

springs 37.

25 In Figs. 26 and 29, reference numeral 38 denotes
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drying ‘position and air fed to the device in said regenerati ng;g Jthgs%enaﬁ

oppositely directed in a ventilator/dryer assenbly according :t:
invention as described above by referring to the second aspect
i nvention, the rotary drying device can be cl eaned autonati cal

L

I

[

guide path is provided in said case main body to guide air drawn fromthe

room t hr ough sidaq idig mefibir D didlspe iR 1) aFahgelddBetielbnORhe fillfige 33a

i

treatment chanber and a danper is provided downstreamto the guide path to

of the air discharging shell 33 and the corresponding

operative surface of the rotary drying device 20 and between

the flange 3la of the regenerating shell 31 and the

S corresponding operative surface of the rotary drying device

20.

. As shown in Figs.'27, 28 and 29, the exhaust pipe

34 connected to the air discharging shell 33 is preferably

arranged in the primary side section 7A of the treatment

10 chamber 7 along the outer periphery of the rotary drying

device 20 in the sense of rotation X thereof and inclined

from the inlet side toward the outlet side. Additionally,

is preferably provided on the outer peripheral surface

it

thereof with a number of fins 34a. With such an arrangement,

15 the exhaust pipe 34 heated by hot air coming from the

regenerating position of the rotary drying device 20 emits by

turn heat to raise the temperature of dried heat in the room
and consequently improve the efficiency of drying the inside

of the room so that an electric heater with a relatively low

20 capacity may be used.

The air inlet port 3 in the joint section 2 of the

case main body 1 is provided with an air filter 41.

With the embodiment of ventilator/dryer assembly as

described above, wet air A drawn out of the bathroom 100 into

25 the case main body thrbugh the air inlet port 3 by means of
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di scharge wet air directly out of said case main body mﬁtq
thfough said treatment chanmber in a ventilator/dryer assent
the invention as descri bed above by referring to the third:

s Ehe&EfFa?Eﬁ Rﬁ@cgd
i nvention, the operation of ventilating the room and that Mmﬂ l n

be carried out independently and sequentially to inprove the efficiency of

drying the rea® 81eweN1904eNWake @AUeRLERE theMEehBAYR ﬁgthms dnyl Rpepashed
cloths. If a regenerating shell is arranged In the secondary side section

of said treatpRnphaRRe s 1] JHRYHCYA of the treatment chamber 7 via

the communication opening 6 in the.drying mode of operation.
Wet air A in the primary side section 7A of the treatment
5 chamber 7 is then forced to pass through the rotary drying
device 20, where the‘moisture contained therein is adsorbed
to the device to produce dry air B, which is driven into the
secondary side section 7B of the treatment chamber 7 and then
forced out into the bathroom 100 via the air outlet port 4 to
10 complete a closed circle for air circulation in the bathroom
100.
More specifically, the drying position 20A of the
rotary drying device 20 has a function of allowing wet air A
drawn into the primary side section 7A of the treatment
15 chamber 7 to pass through the rotary drying device 20 for
drying it by adsorption of moisture and feeding dried air B
‘'into the secondary side section 7B of the treatment chamber
7. On the other hand, the regenerating position 20B of the
rotary drying device 20 operates to allow hot air
20 (regenerating air) C to pass through the rotary drying device
20 that has adsorbed moisture in the drying position 20A and
remove the moisture on the rotary drying device 20 in order
to regenerate the latter.
Finaily, the heat recovefing'position ZQC has a

25 function of allowing air to pass through the rotary drying
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wi th heating neans for heating air collected fromsaid heat recoverin

podition in order to apply heated air to the rotary dryi n§ LS Den
regenerating position and an air discharging shell is arra1 H | ‘
primary side section of said treatnment chanber as an air ‘di i1 .
mechani sm f or 13 discharging hot air out of said case main body '
collected fr@gvice 20 that has been heated in the regenerating position

20B to cool the device 20. The flow of wet air A introduced
into the primary side section 7A of the treatment chamber 7
is branched in order to utilize the air partly as
5 regenerating air C that is ﬁade to pass through the rotary

drying device 20 that has been heated in the regenerating

. poéition 20B to recover heat from the device 20. Thereafter,
regenerating air C is heated by the electric heater 32 and
sent to the regenerating position 20B.

10 The rotary drying device 20 is a cylindrical device
produced bj polymerizing metal silicate gel prepared from
silica gel and a'piuralify of different metals such as
cobalt; iron and manganese in a ceramic honeycomb laﬁinate,
regulating the profile of the micropores of the prepared

15 metal silicate gel to make it adapted. to water molecules and
depositing a large number of hydroxyl groups in the
micro-poreé to enhance the hydrophilic property of the device
so that it can adsorb and release moisture effectively and
efficiently. The device typically has a diameter of 20cm and

20 is rotated at a rate of a half revolution per minutes.

. When the surface areas of the rotary drying device

| 26 adapted reSpectively to the drying position 20A, the
regenerating position 20B and the heat recovering position
20C that are arranged sequentially in the sense of rotation

25 of the device 20 are defined in terms of central angles 61,

- 34 -



said regenerating position, said regenerating shell and saig eetHasBeenReplaced
dlqg

di Schargi ng shell bei ng di sposed vis-a-vis with said rotary :
| ocat ed therebetween, in a ventilator/dryer assenbly accor mnﬁ“ ”‘ﬂl“

I nvention as descrlbed above by referring to the fourth aspec _

I nvention, hot air to be discharged fromthe ventllator/dryer assenbly is
prevented frem Baisngsf ednagal An P&e&hgréﬁhéé 19" ¥hB¢ gegéingaﬂshﬁgr%Eore

the noisture adhering’to the ro rying device can be efficienfly .

removed. Congggugntlyg .t Neygith ﬁf,o%ﬁ!e""@%’i‘?at%ﬁsﬁ‘iBt mh! 8L/ @b¥Ghea by

01:02:63=5:2:1. The rate of air flow in the drying position

20A to the correspohding rate in the regenerating position
5 20B may be 200(m’/h):20(m’/h).

It may be understood that the diameter, the rate of -
rotation, the ratio of the central angles of the drying
position 20A and the regenefatihg position 20B and the heat
recovering positioﬁ 20C or 61:92:93 as well as the ratio of

10 the rate'of air flbw (ns/h) in the drying position 20A and
the corresponding rate in the regenerating position 20B may
be other than those cited above depending on the required
drying capacity of the apparatus.

The capacity of the electrié heater 32 for heating

15 regenerating air C in the heat recovering position 20C may
typically be 450W to raise the temperature of dry air B blown
out into the room through the air outlet port 4 by about 6
degrees frbm the.room temperature.

| In order to improve the effect of sterilizing the
20 air and the washed cloths in the room, an ozone generator may
: be afranged within the case main body 1 so that ozone can be
blown into the room with dry air B.
While the embodiment is fitted in a bathroom of a
- detached house in the above description, it may altérnatively

25 be installed in an apartment house having a unitized
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assenbly is installed can be dried effectively and effici el
| ead-in path for a branched air flow com ng fromthe heat, r¢
position of said rotary drying device and a | ead-out patT'f[:

branched air flow round toward the regenerating position far ﬁﬁﬁﬂ EH

regenerating shell and separated from each other by a parltition and an
el ectric heapgtnlgodhl angedsaknt B8 jtHBCEREE, Oi:héhﬁokﬁédséat%hhza% ‘the

| ead-out path, the blowi ng and heating side of the electric heater being
di sposed Vi Sz&z¥i fain body 1 of the ventilator/dryer assembly is fitted
into the vent of the bathroom facing a corridor or a verénda
while a pair of ducts respectively cénnected to the air inlet
5 port 3 and the éir outlet port 4 may bg made to communicate
with a vent arranged in the ceiling.
| Now, the control system of the forced circulation
mechanisﬁ of the embodiment will be described by referring to
Figs. 32 through 37.

10 Fig. 32 is a schematic plan view of  the control
panel of the wired remote control unit of the embodiment.
Thé_control panel carries thereon switches 61 including an
OFF switch 61A, an automatic (AUTO) operation switch 61B, an
air discharging switch 61C, a drying switch 61D and a timer

15 selection switch 61lE (e.g, 1H, 2H, 3H) and indicators_62 such
as an air discharging mode indicator 62A, a drying mode
indicator 62B and timer indicators 62C1l throﬁgh 62C3. Each
of the indicators contains a light émitting diode that
- flashes whenever energi%ed.

20 Fig. 33 is a circuit diagram of the control circuit

: for controlling the operation the embodiment by means of the
above wired remote control unit and Fig. 34 shows an
alternative circuit diagram of the control circuit.
Referring to Figs. 33 and 34, it is desighed to control a

_'25 humidity sensor 71 arranged near the air inlet port of the
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the regenerating position of said rotary drying device, nmlsSheetHasBeenReplaced

ventil ator/dryer assenbly according to the invention as descr lMtn““)mniHm J

referring to the fifth aspect of the invention, the wi dth of
regenerating shell can be reduced and consequently the entire
ventil ator/dryer assenbly may be significantly down-sized. Wth a

ventilator/dpyes,3ssggol ¥ E?Btg5¥£8g YELs8L'72 that stops the operation

of the apparatus upon detecting any abnormal temperature in
exhaust air, a soiehoid 73 of'a stepping motor (not shown)
for driving the damper 8, a bimetal 74 for opening the power

5 supply circuit of the electric heater (PTC heater) 32
whenever the heater shows extraordinary high temperature, a

. drive power source (AC 100V) 74, an eleétric fuse 76 and a

power source 77 for feeding the different mechanisms of the
apparatus.

10 . The wired remote control unit 60 operates to switch
from the ventilation mode to the drying mode or vice §ersa in
a manner as described below by referring to the flow chart of
-Fig. 35. Assume that the automatic (AUTO) operation switch
61B is turned on and an operation of two hours is seleéted by

15 using the timer selection switch 61E.

Then, the apparatus starts operating and the
solenoid 73 of the damper drive motor is energized to drive
the damper to block the communication opening 6 between the
lead-in path 5 guiding wet air A from the rooﬁ and the |

) 20 primary side section 7A of the treatment chamber 7 and
opening the vent 9 so that wet air drawn out of the room into
the lead-in path 5 of the case main body 1 by the blower 10
is directly discharged through the vent 9. (Note that the
- air discharging mode indicator 62A and the timer indicator

25 62C2 flash under this condition).
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conprising a treatnment chanber, a rotary drying device and a forced
cisrcul ati on nmechani sm housed in a case main body provided Wiisheaﬁaseﬂeenkﬁiad

port and an air outlet port exposed to the outside as descrif ' Vi )
referring to the ninth aspect of the invention, the operati - e
inside of the roomwhere it is installed can be carried out "erficrently to
significantly reduce t e ¢RECsQheCePRdM PP18PCEGYLERIREODS COULALAY ohNBy! | T8

requi red for drying washed cloths can be greatly reduced because it further

conprises anpabiodbshBatarn81"Behaal S8’ Bl fLt ! ¥ohSCRE8 ILRGraLh B the
drive the blower 10 at low speed (L) under the control of
relay switch R2 that is also turned on.

5 | As the apparatus operates in the air discharging
mode, the humidity T1 in the bathroom 100 falls and, when the
humidity sensor 71 senses that Tl is lower‘than a
predetermined humidity level T (T1<=), the solenoid 73 of the
damper 8 is energized again to drive the latter to open the

10 communication opening 6 and, at the same time, close the vent
9 so that wet air A from the room is led into the primary
side section 7A of the treatment chémber 7 via the
communicétion opening 6 and the apparatus operates in the
drying operation mode.

15 | Under this condition, the air discharging mode
indicator 62A is turned off and the drying mode indicator 62B
starts flashing. At the same time, relay switch R3 is turned
on to energize the electric heater 32 aﬁd, at the same time,
the rélay switch R2 is turned on again to shift the operation

20 of the blower 10 to high speed operation (H).

When a dﬁration of two hours is over, the apparatus
automatiqally stops operating in the drying mode.

Fig. 36 shows a flow chart of an alternative
operation of switching from the air discharging operation

25 mode to the drying operation mode of the wired remote control
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room and therefore air can be selectively forced out of the 1@9ﬂk@€$§ﬂ&hk,lmmd
| s« caused to pass through the rotary drying device by nean

circulation nechanism If an operation control nechanismi l‘“ ml‘
causing the air discharging mechanismto directly discharg¢ al

said forced circulati on mechani smbefore applying it to said rotary drying

devi ce, ““t'l'én{. 8' f‘i Ve39“§h9€géy al 81 éiéﬁgi@“&i ' a+s?fe£¥i'%eﬁgoﬁ€rgl .
predet erm ne eve a pre ot &r i ne pertod 0 I me before applying
't to said r8£%£¥i€r¥<'>£~‘9t98"688r£1818‘n§’e”ﬁél-83 OLhE N§hidPe5 Phisor of Fig.
33 is replaced by a timer relay TM that makes the apparatus
operate in the air discharging operation mode for a
5 predetermined period of time (e.g., 30 minutes). The circuit
is designed to control a clockwork type OFF timer 91 for
. selecting an overall operation time, a bimetal 92 for opening
the éower supply circuit of the blower whenever it senses
extraordinary high temperature in the air being discharged, a
10 solenoid 93 of a stepping motor (hot shown) for driving the
damper 8, an electric fuse 94 for opening the power supply
circuit of tﬁe electric heater (PTC heater) 32 whenever it
shows extraordinary high temperature, an airldischarging
operatibn indicator 95A and a.drying mode operation indicarer'
15 QSB, each of said indicators containing an incandescent lamp.
An induction motor IM is used for the blower 10.
Now, another embodiment of ventilator/dryer
assembly according to the invention will be described by
referring to Figs. 38 through 44.
20 ' As shown in Figs. 38 through 42, it has a
. rectangularly perallelepipedic case main body 201 comprising
a front panel 202 to be placed vis-a-vis the wall of.a room
such as a bathroom 100, a bottoﬁ panel 203, a rear panel 204,
a pair of lateral panels 205, 206 and a top panel 207, of

25 which said front panel 202, said bottom panel 203, said rear
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according to the invention as described above by referri nphid hed fgs Bk laced
aspect of the invention, the operation of 15 ventilatin
the inside of the roomcan be carried out nore eff!c!entll yrjﬁmj M” @
ventilator/dryer assenbly for drying wet air conprising a
device and a forced circulation
- panel 204 and said lateral panels 205, 206 are separably
assembled.
A joint section 208 is projecting frontward from
the center of said front panel 202 and an air inlet port 209
5 and an air outlet port 210 are vertically arranged side by
side within said joint section 208 so that air can be drawn
in and blown out through a singlé limited area on a single
side of the case main body 201. The joint section 208 of the
case main body 201 is so dimensioned that it can be easily

10 tightly fitted from the outside into the frame 102 of an
existing vent arranged on a wall 101 of a bathroom 100 of a
building with the joint section 208 directed to the inside of
the foom. It may typically have a height and a width of
150mmx200mm.

15 | The inside of the casé main body 201 is divided
into a primary zone 210A communicating with the air inlet
port 209 in the joint secfion 208, a secondary zone 201B for
receiving wet air A from the room 100 by means of a forced
circulation mechanism 220 comprising a centrifugal type

20 blower 221 such as a sifocco fan arranged in said primary
zone 201A and a tertiary zone 201C for receiving dry air B
obtained-by removing moisture out of wet air in said
seconda;y zone 201B by means of a drying mechanism 230
comprising a rotary drying device 231 designed to adsorﬁ

25 moisture and discharging dry air B into said room 100 through
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nechani-sm housed in a case nmain body provided with an air inhftsReHas BRH R
air outlet port exposed to the outside as described above and mmm“ HI
in that said case main body is divided at least into a primar

conmuni cation with said air inlet port, a tertiary zone held i

comuni cation with said air outlet port and a secondary zone arranged

adj acent to sghfqPhi FRLY R8¢ %‘?’{Jc'ﬂid ZONE3 2D S8 e 11§ %ﬁéf%{é%ﬁiyf

assenbly further conprises a blower uhl conpri sing a

blover Tor ciggshabthlrbl bpRLERbAs 11! "bES gr?étsz%leesnééét \¥e£{)E°“9“

said-primry

More specifically, said primary zone 201A and said
secondary zone 201B are separated by said first partition 211
5 and said secondary zone 201B and said tertiary zone 201C are
separated by said second partition 212 so that wet air A in
the bathroom 100 is draﬁn in via said air inlet port 209 and
made to sequentially pass through said primary zone 2014,
said secondary zone 201B and said tertiary zone 201C and

10 blown back into said room 100 via said air outlet port 210 by
means of.said.blower 221, while said rotary drying davice 231
is located between said secondarg zone 201B and said tertiary
zone 201C and adsorbs moisture in wet air A made to pass
therethrough by the blower 221.

15 The inlet 222 of the blower 221 of the forced
circﬁlation mechanism 220 disposed at the front end of the
blower 221 faces said primary zone 201A and the outlet 223 of
the blower 221 faces said secondary zone 201B, while the
drive motor 224 which is integral with the blower and

20 arranged at the back of the latter is 1ocated.within a
quaternary zone 201D defined by the first partition 211 and a
fourth partition 214.

The rotary shaft 01 of said blower 221 and the
rotary shaft 02 of the rotary drying device 231 of_the-drying

25 mechanism 230 are juxtaposed and located on a same horizontal
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secondary and tertiary zones to said air outlet port and sai.lqll.srS 1 aéngn)ﬁe_ Seed
device is arranged between said secondary and tertiary zones : -
noi sture out of air brought to contact with it forma_ Spgcifikﬂl\mmm “
air flow path, the overall configuration of the ventilation s
room can be further sinplified for downsizing. If said case main body is '
further divi ¢qdded AAldPid Y FHRAREAYDaRe129990 020k Res BhskO madind Hofdy ™I Y
and secondary zone wth said air inlet port of the blower of said blower
uni t facing %p&ri&g&rﬁim Wid-h g C!:rﬂev%aﬂt R %ile room 100 and the
frontal plane of said inlet 222 of said blower 221 is
arranged obliquely relative to the frontal plane of said air
5 inlet port 209 so that the case main boﬁy 201 may have
reduced length and width as viewed from the front panel 202.
The case main'body 201 additionally comprises a
fifth partition 215 horizontally arranged at a lower portion
of the primary zone 201A to separate the primary zone 201A
10 and the tertiary zone 201C with the partitions 211 and 213.
The case main body 201 also comprises a sixth partition 216
arranged to form.a path for dry air B in the tertiary zone
201C to be blown back into the room 100 through said air
outlet port 210.
15 A blow-out nozzle 225 is formed by uti;izing a part
214a of the foﬁrth partition 214 and connected to the outlet
223 of said . blower 221. Said nozzle 225 has an outlet 226
facing said secondary zone 201B and a wall 225a, which is
arranged opposite to the reaf panel 204 of the case main body
20 201-and carriers an air discharge opening 227 disposed
vis-a-vis a vent 204a formed in the rear panel 204.
The blower 221 is unitized with the first partition
211 separating the primary zone 201A, the secondary zoﬁe 201B

and the quaternary zone 201D and the blow-out nozzle 225

25 realized by utilizing a part 214a of the fourth partition
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sai d blower disposed in said quaternary zone and a cooling : pat

|s

prdvided to for directing part of air blown out of said primng laced
sai d secondary zone to said quaternary zone and then dlscharg H "
primary zone in a ventilator/dryer assenbly as according to th

and descri bed above by referring to the precedi ng aspect of the |nvent|on
the bl ower uri¥,cahckeasf fttel irctlayyaddydhy deodbky231 is unitized with

the second partition 212 separating the secondary zone 201B
and the tertiary zone 201C. The units can be removed out of
the case main body 201 by pullihg them upward after removing
5 the top panel 207 from the case main body 201.
‘The case main body.201 additionally comprises a
. first guide section 217 formed by a recess of the fifth
partition 215 arranged at a lower poftion of the primary zone
201A and paired second guide sections 218, 218 fofmed by
10 arranging a pair of L-shaped pieces on the bottom panel 203
of the case main body 201. The first guide section 217 is
designed to engagedly receive the lower end 22la of the
blower 221 unitized with said first partition 211, while the
second guide sections 218, 218 engagedly receive the lower
15 end 212a of the second partition 212 unitized with the rotary
| drying device 231 so that the both units may be placed in
position accurately and efficiently before they are secured
in position by means of screws.
The case main body 201 further comprises a damper
20 disposed within the nozzle 225 that can be rotated by means
of a step motor 229. Said damper 228 is so controlled as to
block the air discharge opening 227 of the blow-out nozzle
225 in the drying mode of operation and the outlet 226 of the
nozzle 225 in the ventilating mpde of operation. Thus, the

25 embodiment can operate as a ventilator that draws wet air A
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cooled while the ventilator/dryer assenbly is in operat|0n1ﬂﬁsmwuﬁkﬂ&m hmd_
unit and said rotary drying device are arranged in Juxtap05| uj

way that their rotary shafts are found on a sane hori zontal '!“£

to the side of said case main body for interacting with the

roomin a ventilator/dryer assenbly according to the |nvent|on as descrlbed
above by ref esut ngf t€hd heod E0EO! €igr cthofatbeldraegden, 209e mdd Df
the case main body of the ventilator/dryer assenbly as viewed fromthe side

thereof for ipdes aehtGgV the tHRimaSy Aol JdMen AN @R ondary zone

201B and blows it back intoc the room 100 via the air
discharge opening 227 and the vent 204a by means of the
5 Dblower 221 of the.forced circulation mechanism 220.
The fourth partition 214 is providéd with a first
. ventilation hole 219A for making the secondary zone 201B
communicate with the quaternary zone 201D, whereas the firét
partition 211 is provided with a second ventilation hole 219B
10 for making the primary zone 201A communicate with the
quaternary zone 201D. With this arrangement, part of wet air
A introduced into the secondary zone 201B from the room 100
is fed to the quaternary zone 201D and then back to the
primary zone 201A by means of the forced circulation
15 mechanism 220 so that the drive motor 224 of the blower 221
arranged in the quaternary zone 201D may be cooled by the
circulating air.
The rotary drying deviqe 231 of the arying
mechanism 230 may be séme as the one used in the first
: 20 embodiment and therefore it Qill.not be described here any
further.
A first shell (regenerating shell) 241 is arranged
in the tertiary zone 201C at a position corresponding to the
regenerating positiOHLZSlB and the heat recovering position

25 231C of the rotary drying device 231 and contains therein, as
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signif.icantly reduced. If, finally, said primary zone and said secondary

zene and sai d secondary and zone and said tertiary zone ame&ma &@ea
respective partition panels, said blower unit being fltte

partition panel separating said primary and secondary zon
drying device being fitted to said partition panel separatlng sal

SEoonSoL, e LA pAGOTeS; e ol el ;thaa;*c.dtdzef’fcga%&taa&yeaw%am
243 for a branched flow of dry air from the heat recovering
position 231C of the rotary drying device 231 and a lead-out
path 244 for turning the branched fiow of dry air round

5 toward the regenerating position 231B of the rotary drying
device 231. An electric heater 245 which is a sheathed
. heater (PTC heater) is arranged at the junction of the
lead-in path 243 énd the lead-out path 244 and its
rectangular heating surface 245a that allows air to pass

10 therethrough is disposed vis-a-vis the regenerating position
231B of the rotary drying device 231.

Then, in the secondary zone 201B, a second shell
(air discharging shell) 246 is arranged vis-a-vis the
lead-out path 244 of the first shell 241 at a position

15 corresponding to the_regenerating'position 231B of the rotary

| drying device 231 and an exhaust pipe 247 is connected to the
bottom of the second shell 246, said exhaust pipe 247 being
exposed to the outside through the bottom of the case main
body 201.

20 Thus, the flow of wet air A introduced into the
secondary zone 201B through the primary zone 201A by the
blowef 221 is branched énd made to flow through the heat '
recovefing position 231C of the rotary drying device 231 so
that ﬁoisture is adsorbed there aé_in the case of the air

25 flow shown in Fig. 6. Then, the branched air flow is made to
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17 with the respective partition panels in a ventilator/dryrgrS
according to the invention as descri bed above by referring

SO BE Replaced
aspect of the invention, both the blower unit and the rot'aryﬂ i @ mgﬂﬂﬁ
can be fitted to and renoved fromthe case main body with ea ; ;

stably in position so that the entire ventilator/dryer assenbly can be
servi ced w thass thidughl the lead-in path 244 of the first shell 241 and

turned round to run in a direction opposite to the flow of
wet air A toward the regenerating position 231B at the
junction, where air is heated by the PTC heater 245 so that

5 hot regenerating air may pass through the rotary drying
device 231 in the regenerating position 231B and hence
regenerate the rotary drying device 231.

Air D that has been used for regenerating the

rotary drying device 231 is then discharged from the bottom
10 of the case main body 201 through fhe exhaust pipe 247
connected fo the second shell 246, while dry air B that has
passed through the rotary drying device 231 in the drying
position 231A is blown back into the room 100 throughlthe
tertiary zone 201C and the air outlet port'210 until the
15 inside of the room 100 is satisfactorily dried.

Note that the heat recovering position 231C of the
rotary drying device 231 allows wet air A stored in the
secondary zone 201B to pass therethrough and cool the rotary
drying device 231 that has been heated in the regenerating

20 position 231B. The capacity of the PTC heater 245 for
heating fegenerating air C in the heat recovering position
231C may typically be 450W, which is sufficient to heat dry
air B to be blown back into the room 100 through the air
'outlét port 210 to a temperature higher than the room

25 temperature by about 6 degrees.
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Now, the present invention will be described in greater det referrlng
to'the acconpanying drawings that illustrate, not |imtati v ﬁm ]ﬁaced
enbodi nent of the invention. BRI EF DESCRI PTI ON OF THE DRA N
schemati c perspective view of a preferred enbodi nent of v nt
assenbly according to the invention. Fig. 2 is a schematic partial
perspective view of a bal shown dh &ilgui 4di,nghpr eoitded Grying device 231
ventilator/dryer
is rotatably supported by a stainless steel sealing panel
member 251 having a thickness of about 1.2mm that also
operates as the second partition 212 separating the secondary
5 zoné 201B and the tertiary zone 201C in the case main body
) 201. The sealing panel member 251 is also provided with a
. ventilation hole 252 having a diameter smaller than that of
the rotary drying device 231 (e.g., 20cm). Thus, the rotary
drying device 231 can be fitted into the ventilation hole 252
10 in such a way that the inner periphery 252a of the
ventilation hole 252 is airtightly held in contact with the
outer periphery 23la of the rotary drying device 231 with the
front side of the device 231 facing the secondary zone 201B.
The sealing panel member ZSi has a bearing 253 for
15 - holding shaft of the rotary dryiné device 231 at the center
of the ventilation hole 252, said bearing 253 being supported
by arms 254, 255, 256 radially extending from the bearing 253
to the inner periphery 252a of the ventilation hole 252 to
divide the circular hole -into sectors corresponding to the
20 drying position 231A, the regenerating position 231B and the
heat recovering position 231C of the rotary drying device
231, the sector defined by the radial arms 254 and 256 and
correspondiﬁg to the drying position 231A of the rotary

drying device 231 being divided by a reinforcing arm 257 alSo

25 extending from the bearing 253 to the inner periphery 252 of
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assenbly according to the invention. Fig. 3 fs a schenati%rLLgﬂ§MELsaL———————
cross sectional view of a ventilator/dryer assenbly according to the
invention fitted to the frame of a vent. Fig. 4 is a schengijisShdet s -
cross sectional view of a ventilator/dryer assenbly accordinp 11811 {E
invention fitted to the frame of a vent. _ ﬂ“\mmeﬁr
the ventilation hole 252. : ' .
The reinforcing arm 257 is provided to prevent the
sealing panel member 251 from being deformed by heat emitted
from the heated rotary drying device 231 and maintain the
5 airtight connecfing between the outer periphery 231a of the
rotary drying device 231 and the inner periphery 252a of the
. ventilation hole 252 of the sealing panel member 251 and
hence the drying effect of the apparatus. Additionally, the
reinforcing arm 257 allows the sealing panel member 251 to be
‘10 made relat;vely thin to reduce the weight of the unit.
The case main body 201 additionaliy comprises an
air filter 261 arranged in the air inlet port 209 in the
joint section 208, which air filter 261 is corrugated as
illustrated in Figs. 38, 40 and 41 to maximiie the surface
15 area and hence the filtering capacity thereof. Such a
configuration éf the air filter 261 is also effective to
absorb noises generated by the blower 221 and other
. components in the inside of the case main body 201 that may
otherwise be emitted fhrough the air inlet port 209.
20 The case main body 201 further comprises a sound
insulating member 262 arranged on the fifth partition 215 in
the primary zone 20l1A in the case main body 201, which sound
insulating member 262 is located between the air inlet port
209 in the case main body 201 and the inlet 222 of the blower

25 221 such that noises generated by the blower 221 in operation
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18 Fig.®>5 is a schematic frontal view of the rotary drylngT

i ce of a
ventilator/dryer assenbly according to the invention. et
illustration conceptually show ng the drylng/0|rculat|ng op

aﬁﬁ
rotary drying device and the operation-of regenerating t nﬂ
device by feeding it with regenerative air in a ventllator/dryer assenbly
accordi ng t o cdame Hen\effidativeliyg .prkdaxw&cﬂtmmﬂdeimgammﬂtememmigh/ezne ew
of @ " inlet of the blower 221 to the outside.
Note that the blower 221 and the rotary drying
device 231 of the above embodiment that are the heaviest
5 components of the apparatus are arranged substantially
symmetrically in the case main body 201 so that the entire
. apparatus can seldom lose its balance.
In order to improve the effect of sterilizing the
air and the washed cloths in the room, an ozone generator
10 (not shown) arranged within the tertiary zone 201C of the

case main body 201 so that ozone can be blown into the room

‘with dry air B.

[Advantages of the Invention]

15 ' As described above in detail, with a
ventilator/dryer assembly for drying wet air comprising a
treatment chamber in the case main body, since the treatment
chamber is divided into a primary side section and a
secondary side section with a rotary drying device disposed

- 20 thérebetween and a forced circulation mechanism housed is
provided to cause air drawn from the air inlet port to pass
through the lead-in path, the secondary side section of the
treatment chamber and the rotary drying device and since the
rotary drying device is arranged in such a way that it can

25 take a drying position for causing the rotary drying device
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bat hroem of a building provided at a sliding w ndow thereof Wiy }hsanmwhwd

vehtilator/dryer assenbly according to the invention. Fig. 8|
perspective view of a ventilator/dryer assenbly according to:t m&m%
fitted to an inward-opening vertical swwing window. Fig. 9 is a

| ateral view of a ventilator/dryer assenbly according to the irivention

Igtgsd to a gl ausbeprmBeaWurkl ButlBfi fed 5@9eFBEéQn%efﬁé?é%h¥6u§hgwb0f the
y drying device and the bl ower of a ventilator/dryer _
regenerating position for causing hot air to pass through the
rotary drying devicé that has adsorbed moisture in order to
‘remove the moisture and a heat recovering position for
5 cooling the rotary drying device by causing air to pass
through the device that has beén heated in the regenerating
N position, the operation of drying wet air in the room where
the assembly is installed by means of the rotary drying
device and that of regenerating the rotary drying device can
10 be carried out on a continuous basis in the drying mode of
operation.

Additionally, since the forced circulation
mechanism of the ventilator/dryer assembly comprises a single
blower that draws and discharges air both for air circulation‘

15 .in the room and for regeneration of the rotary drying device,
the overall configuration of the ventilation system of the
room can be simplified for downsizing to realize a
lightweight apparatus at reduced éost.

When air fed to the rotary drying device in said

- 20 drying position and air fed to the device in said
regenerating position are oppositely directed in a
ventilator/dryer assembly according to the invention as
described above by referring to the second aspect of the
invention, the rotary drying device can be cleaned

25 automatically without difficulty.
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assenbly according to the invention, show ng a possible quﬂE%ﬁQﬂ&miQ%Rclmmd

poSitional relationship between them Fig. 11 is a schematicC
view of the rotary drying device and the blower of a ventjl aﬂmmg lﬂ II
assenbly accordi.ng to the invention, show ng another possib

and positional relationship between them 19
When a guide path is provided in said case main

| body to guide air drawn fiom the room through the air inlet
port té the primary side section of the treatment chamber and
a damper is provided downstream to the guide path to
5 discharge wet air directly out of said case main body without
passing it through said treatment chamber in a
ventilator/dryer assembly according to the invention as
described above by referring to the third aspect of the
'invention, the.operation of ventilating the room and that of
10 drying it can be carried out independently and Sequentially
to improve the efficiency of drying the room and consequently
reduce the time required for drying washed cloths.
If a regenerating shell is arranged in the
secondary side section of said treatment chamber and provided
15 with heating means for heating air collected from said heat
recovering position in order to apply heated air to the
rotary drying device in the regenerating position and an air
discharging shell is arranged in the primary side section of
said treatment chamber as an air discharging mechanism for
2 20 discharging hot air out of said case main body collected from
said regenerating position, said regenerating shell and said
air discharging shell being disposed vis-a-vis with said
rotary drying device 1o¢ated therebetween, in a
ventilator/dryer assembly according to the invention as

25 described above by referring to the fourth aspect of the
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Fig. 127is a schematic perspective view of another enbodlnent of Replaced
ventilator/dryer assenbly according to the invention. FigMh “1 ﬁr“m °p ace
I her

schemati c perspective view of the rotary drying device and|

ventilator/dryer assenbly according to the invention, show

possi bl e functional and positional relationship bet ween t hem Fig. 14 is a

schemati c di dgrantiors, \Hovalfr e bedidSChingad A GhedRénitia ddryairydr a

ventilator/dryer assenbly according to the invention, showi ng still another
assembly is prevented from being fed again to the rotary

drying device and therefore the moisture adhering to the
rotary drying device can be efficiently removed.

5 Consequently, the entire room where the ventilator/dryer
assembly is installed can be dried effectively énd

. efficiently.
If a lead-in path for a branched air flow coming

from the heat recoveriqg position of said rotary drying

10 device and allead-out path for turning the branched air flow
round toward the regenerating position are formed in said
regenerating shell and separated from each other by a
partition and an electric heater is arranged at the junction
of the lead-in path and the lead-out path, the blowing and

15 heating side of the electric heater being disposed vis-a-vis
the regenerating position of said rotary drying device, in a
ventilator)dryer assembly according to the invention as
described above by referring to the fifth aspect of thé
invention, the width of the regenerating shell can be reduced

20 and consequently the entire ventilator/dryer assembly may be
sighificantly down-sized.

Since air to be used in the heat recovefing

position is obtained by branching the flow of air fed to the
drying position and the air that has been heated in the heat

25 recovering position is used for the regenerating position,
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ventilator/dryer assenbly according to the invention, show
possi bl e functional and positional relationship betmeen t he s
schematic diagrammatic view of the rotary drying device and the. bl over of a-

ventil at or/ dither opesartion a¥C bleditigiot elglteratanyl air s8BAWLRJ calririedarpither
possi bl e functional and positional relationship between them Fig. 17 is a

schemati c di egfasTenitdyi eWokseq®ntly, a low capacity heater may be used

schematic diagrammatic view of the rotary drying device an £ﬁﬂ l

possiblé functional .and positional rel ationship between them F]ﬁf

for the purpose of the invention. The use of air obtained by
branching the flow of air fed from the room as regenerating
5 air can significantly reduce the contamination of the rotary
_drying dévice as compared with a comparable conventional
. apparatus that use ambient air as regenerating air.
With a ventilator/dryer assembly for drying wet air
comprising a treatment chamber, a rotary drying device and a
10 forced circulation mechanism housed in a case main body
provided with an air inlet port and an air outlet port
exposed tq the outside as described above by referring to the
ninth aspect of the invention, the operation of drying the
inside of.the room where it is installed can be carried out
15 efficiently té significantly reduce the rate of consuming
energy and conseduently the time required for drying waéhed
cloths can be greatly reduced because it further comprises an
air discharging mechanism for directly discharging air in the
room and therefore air can be selectively forced out of the
20 room before it ié éaused to pass through the rotary drying
device by means of the forced circulation mechanism.
If an operation control mechanism is provided for
causing the air.discharging mechanism to direétly discharge
air taken in by said forced ciréulation mechanism before

25 applying it to said rotary drying device, until the relative
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rotary dryi ng device and the blower of a ventilator/dryer @ﬁ§ﬂﬁb emﬂhlmmd

according to the invention, show ng still another possible f
positional relationship bet ween t hem Fig. 18 is a schenatl
view of the rotary drying device and the bl ower of a vent|I ryer

assenbly according to the invention, shown
humidity in ambient air is reduced to a predetermined level

or for a predetermined period of time before applying it to
said rotary drying device_in a véntilator/dryer assembly
according to the invention as described above by referringlto
5 the ninth aspect of the invention, the operation of |
ventilating and/or drying the inside of the room can be
éarried out more effiéiently.
With a ventilator/dryer assembly for drying wet air
comprising a rotary drying device and a forced circulation
10 mechanism housed iﬁ a case main body provided with an air
inlet port and an air outlet port exposed to the outside as
- described above and characterized in that said case main body
is divided at least into a primary zone held in communication
with said air inlet port, a tertiary zone held in
15 communication with said air outlet port and a secondary zone
arranged adjacent to said primary and tertiary zone and said
ventilétor/dryer assembly  further compfises a blower unit
comprising a cehtrifugal type blower for circulating air from
said air inlet port sequentially through said primary,

- 20 secondary and tertiary zones to said air outlet port and said
rotary drying.device ié arranged between said secondary and
tertiary zones to adsorb moisture out of air brought to
contact with it form a specifically designed air flow path,
the overall configuration of the ventilation system of the

25 room can be further simplified for downsizing.
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I3 .
possi ble functional and positional relationship between f HbiyShesir B Replacad
schemati c diagrammatic view of the rotary drying device .and“"m I") a
ventilator/dryer assenbly according to the invention, show _ er
possi bl e functional and positional relationship between them Fig. s a |
schematic diagrammatic view of the rotary drying device and the bl ower of a

ventilator/dryer assenijlgy AGEOELR0 n%gnt %%ﬁ.ﬁ}{%ngg?%he%?%%aeéf EU f%[}?'g ggr

possi bl e functional and positional relatio ween

schemati c di%%%%@?ﬂgf§'gdﬂﬂ %&ﬂgﬂ%ed adjacent to said primary and

secondary zone with said air inlet port of the blower of said
blower unit-facing said primary zone with the drive motor of
S said blower disposed in said quaternary zone and a cooling
path is provided to for directing part of air biown out of
- said primary zone toward said secondary zone to said
quaternary zone and then discharging into the primary zone in
a ventilator/dryer asseﬁbly as according to the invention and
10 described above by referring to the preéeding aspedt of the
invention, the blower unit can be effectively and efficiently
cooled while the ventilator/dryer assembly is ih operation. |
If said blower unit and said rotary drying device
are arranged in juxtaposition in such a way that their rotary
15 shafts are found on a same horizontal plane relative to the
side of said case main body for interacting with the inside
of the room in a ventilator/dryer assembly.according to the
invention as described above.by referring to the preceding
aspect of the invention, the width of the case main body of
20 the ventilator/dryer assembly as viewed from the side thereof
for interacting with the inside of the room can be
significantly reduced.
If the blower and the rotary drying device are
fitted to the respective partitions dividing the inside of

25 the case main body into a primary zone, a secondary zone and
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rotary drying device and the bl ower of a ventilator/dryer" aﬂﬁﬁmakM%B&chhmw
according to the invention, showing still another p055|blf

positional relationship bet ween them Fi g. 22 is a schematic '1” m&mm
view of the rotary drying device and the blower of a ventila

assenbly according to the invention, showi ng still another possible -
functional agd tBQQ'th:?n%lon%a 2e0B3 BlB D BhAeeRe! Pearf BrydAg ageieér Ead

transversal cross secfional view of the rotary drying device an

driving beltbgfs@cﬁgggyl%Egb/q5y§58§§§ggbly according to the invention,
showi ng

If, finally, said blower unit is fitted to said
partition panel separating said primary and secondary zones
5 and said rotary'drying device is fitted to said partition
panel separating said secondary and tertiary zones so that
said blower unit and said rotary drying device are realized
in the form of removable units combined with the respective
partition panels in a ventilator/dryer assembly according to
10 the invention as described above by referring to the
preceding aspect of the invention, both the blower unit and
the rotary drying device can be fitted to and removed from
the case main body with ease and held stably in position so
that the entire ventilator/dryer assembly can be serviced

15 without difficulty.
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t heir’ mut ual engagenent. Fig. 24 I's a parti al Iong| tudi nal ThisGhéet BABedn

view of the rotary drying device a t of av

assenbly according to the inventi oﬂ““ﬁmmuﬂ "m !m' mut ual ﬁﬁ“ﬂ%lﬂ

Fig. 25 is a schematic perspective view oft tMe Botary drying

regeneratlng and di schargi ng
WHAT IS CLAIMED IS’
1. A ventilator/dryer assembly for drying wet air comprising
a treatment chamber, a rotary drying device and a forced
circulation mechanism housed in a case main body provided

5 with an air inlet port and an air outlet port exposed to the
outside, characterized in that the treatment chamber is
divided into a primary side section and a secondary side
section with the rotary drying devide disposed therebetween,
that the forced circulation mechanism draws air from the rooﬁ

10 where the ventilator/dryer assembly is installed via said air
inlet port to the primary side section of the treatment
chamber, basses it through the rotary drying device and sends
it-back into the room through the secondary side section of
the treatment.chaﬁber and the air outlet port by means of a

15 single blower and that the rotary drying device is adapted to
take a drying position, a regenerating position and a heat
recovering position sequentially in the sense of rotation,
the device adsorbing moisture from the air passing
theréthrough from the primary side section of the treatment

20 chamber in the drying position, hot air being made to pass
through the device in the regenérating position to remove
moisture adsorbed by the device in said drying position,
cooled air being made to pass through the.heated device in
the heat recovering position to cool the device heated inl

25 said regenerating position.
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shell s of a ventilator/dryer assenbly according to the |nvqusmﬁ: B&w&quﬁ
how the shells are secured to th lFV|ce Fog.|

schemati c | ongi tudi nal cross secﬂ“mmﬂulﬂu/ﬂllrﬂu t of ther

devi ce and the regenerating and di*scharbi ny shel'ls of a ventlTa or dryer
assenbly according to the invention, showi ng how the shells are secured to

the rotary dri ng daitie.atd Y arder %sﬁseifﬂl%ﬂ%tddbﬂ?ﬁ'hﬁo% 'dieal\{d q_W Yherein

anot her enbodlnent of ventilator/dryer assénbly according to
air fed to the rotary drying device in said drying position

and air fed to the device in said regenerating position are

oppositely directed.

3. A ventilator/dryer assembly according to claim 1, wherein
a guide path is provided in said case main bddy to guide air
drawn from the room through the air inlet port to the primary
side section of the treatment chamber and a damper is

10 provided downstream to the guide path fo diScharge.wet air
directly out of said case main body without passing it

through said treatﬁent chamber.

4. A ventilator/dryer assembly according to claim 1, wherein
15 a regenerating shell is arranged in the secondary side

section of said treatment chamber and provided with heating
means for heating air collected from said heat recovering
.position in order to apply heated air to the rotary drying
device in the regenerating position and an air discharging

- 20 shell is arranged in the primary side section of said
treatment chamber as an air discharging mechanism for
discharging hot air out of said case main body collected from
said regenerating poSition, saia regenerating shell and said
air discharging shell being disposed vis-a-vis with said

25 rotary drying device located therebetween.
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inventfon. Fig. 28 is a schenmatic perspective view of tfmsﬁlﬁ&%ﬂéﬂﬁk;ﬁ
to

esenst yaccord ng o tne - nvont | INTNEARRRARENDS " 47 ]
I

the rotary drying device. Fig. 29"is‘a 'scemdti ¢ |ongitu
sectional view of part of the rotary drying device and the regeneratlng and

di schar gi ng sshely sréiftﬂm/rdﬁé&r I8 aiib 135 SRIBIE il ¥ id1@ i 4,N&herein
i nvention, showi ng how the shell$ are

a lead-in path for a branched air flow coming from the heat

recovering position of said rotary drying device and a
lead-out path for turning the branched air flow round toward
5 the regenerating position are formed in said regeneréting
shell and separated from each other by a partition and an
electric heater is arranged at the junction of the lead—ih
path and thg lead-out path, the blowing and heating side of
the electric heater being disposed vis-a-vis the regenerating

10 position of said rotary drying device.

6. A ventilator/dryer assembly comprising a cylindrical
rotary drying device rotatable ardund a round shaft arranged
lin sudh a way that air may flow in parallel with said shaft,
15 characterized in.that'the rotary drying device is adapted to

take a drying position, a regenerating position and a heat -
recovering position arrangéd sequentially in the sense of
rotation, the device adsbrbing moisture from the air passing
therethrough, hot air being made to pass through the device

- 20 in the regenerating position to remove moisture adsorbed by
the device in said drying position, cooled air beiné made to
pass through the heated devicé iﬁ the heat recovering
position to cool the device heated in said regenerating
position.

25
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secured to the rotary drying device. Firg. 30 IS a schemat.iThisBize B&m@elwxd
vi ew of the 22 grille of a ven enbly acc ln
invention, fitted to the vent of "mﬂuﬂ*m"ﬂlll Fﬂﬁ 31 | s

transversal cross sectional V|em10ﬁ parttofrthe gril

ventilator/dryer assenbly

7. A ventilator/dryer assembly according to any of claims 1
through 7, wherein the surface area of the rotary drying
device adapted for an air flow in said drying position is
equal to or greater than the surface area of the rotary

5 drying device adapted for an air flow in said regenerating
position and the surféce area of the rotary drying device

E adapted fof an air flow in said heatlrecovering position is

equal to or smaller than the surface area of the rotary

drying device adapted for an air flow in said regenerating

DI

10 position.

8. A ventilator/dryer assembly according to any of claims 1
through 7, wherein the air flow to be applied to the rotary
drying device in said heat recovering position is obtained by
15 branching the air flow to be applied to the device in said
drying position and the air flow to be applied to the rotary
drying device in said fegenerating pdsition is obtained by
additionally heating the air flow applied to the device in

said heat recovering position.

9. A ventilator/dryer assembly for drying wet air comprising
a treatment chamber, a rotary drying device and a forced
circulation mechanism housed iﬁ a case main body provided
with an air inlet port'and an air outlet port exposed to the

25 outside, characterized in that it further comprises a drying
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accordihg to the invention. Fig, 32 is a schematic plan vi eWnafs h&ehﬂas(BéEHK iaced
panel of the wired rempte cont rHIMH" ,ﬂl,um”ﬂml | at or/ dryer :.

according to the invention. Fig dlagran1oL

circuit of a ventilator/dryer asseﬁbly acco?dlng to the inven

is another circuit diagramof the control circuit of a ventllator/dryer

aﬁsenbl y ?Ccﬁé@h&%ﬂsﬁl o igpvang Wet BiG t3kenS iR biyOWneNZblckd Switching
the operation

circulation mechanism through said air inlet port, a

regenerating mechanism for removing moisture out the rotary
drying device and an air discharging mechanism for directly

5 discharging air taken-in'through the air inlet port.

10. A ventilator/dryer assembly according to claim 4 or 9,

wherein an operation control mechanism is proQided for

causing the air discharging mechanism to directly diécharge
10 air taken in by said forced.circulation mechanism before

applying it to said rotary drying device.

11. A ventilator/dryer assembly according to claim 4 or 9,
wherein an operation control mechanism is provided for

15 causing the air diséharging mechanism to directly discharge
air taken.in by said forced circulation mechanism before
applying it to said rotary drying device, until the relative

humidity in ambient air is reduced to a predetermined level.

- 20 12. A ventilator/dryer assembly according to claim 4 or 9,
wherein an qperation cbntrol mechanism is provided for
causing the air discharging mechanism to directly discharge
air taken in by said forced circulation mechanism before
applying it to said rotary drying device for a'predetermined

25 period of time before applying it to said rotary drying
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of a ventilator/dryer assenbly according to the invention fromthe
alhort
citar t

t
ventil ation node to the drying Fig. 36 is anot herew-—eha for
switching the operation of a veptil ator/ nbl y a 9 B&n R
i nvention fromthe ventilation wﬁﬁ n |Ter_

g node.
circuit diagram of the control M’ﬂl”ﬁ%ﬁﬂl I ator/dr
che

accordi ng to ddigiddwention. Fig. 38 i ¢ a's e perspe
anot her enbodi nent of ventilator/dryer assembly according to the

13. A ventilator/dryer aSSembly.for drying wet air
comprising a rotary drying device and a forced circulation

5 mechanism housed in a case main body provided with an air

inlet port and an air outlet port exposed to the outside,

- characterized in that said case main body is divided at least
into a primary zone held in communication with.said air inlet
poft, a tertiary zone.held in communication with said air

10 - outlet port and a secondary zone arranged adjacent to said
primary and tertiary zone and said ventilator/dryer assembly
further comprises a biower unit comprising a centrifugal type
blower for circulating air from said air inlet port
sequentially through said primary, secoﬁdary and tertiary

15 zones to said air outlet port_and said rotary drying device
is arranged between said secondary and tertiary zones to
adsorb moisture out df air brought to contact with it, the
rotary shaft of said blower unit and that of said rotary
drying device being arrénged on a same horizontal plane

- 20 relative to the side of said case main body for interacting

with the outside.

14. A ventilator/dryér'assembly for drying wet air
comprising a rotary drying device and a forced circulation

25 mechanism housed in a case main body provided with an air
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|nyentron as viewed fromthe front side. 23 Fig. 39 nﬁmgmﬁgm@g&hmglmmd

S e R = SRR

schematic transversal cross secti ohal* vi'%ew?®of *t he enbodi

inlet port and an air outlet port exposed to the outside,
characterized in that said case main body is divided into a
primary zone held in communication with said air inlet port,
a fertiary zone held in communication with said air outlet
-5 port, a secondary zone arranged adjacent to said primary and
terfiary zone and a quaternary zone arranged adjacent to said
- primary zone and secondary zone and said ventilator/dryer
assembly further comprises a blower unit comprising a
centrifugal type blower for circulating air from said air
10 inlet port sequentially through said primary, secondary and
tertiary zones to said air outlet port and said rotary drying
device is arranged between said secondary and tertiary zones
to adsorb moistﬁre out of air brought to contact with it, the
inlet of said blower of said blower unit being exposed to
15 said primary zone, said blower unit being provided with a
drive motor arranged in said quaternary zone, a flow path for
codling air being established to feed part of air fiowing to
the secondary zone from the primary zone into said quaternary

zone and then to the primary zone.

. _ 15. A ventilator/dryer assembly according to claim 14,
wherein the rotary shaft of said blower unit and.that of said
rotary drying device being arranged on a same horizontal
plane relative to the side of said case main body_for

25 interacting with the outside.
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Fig. 41"is a schenatic-Iongitudinér—EFzE;??EEETTﬁﬁﬁ‘wﬁ m&d
of Fig. 39 taken along line I-I inﬁm mﬁ“’ﬂuﬂ |sasc

| ongi tudi nal cross sectional view o I”ﬁ" of Fig.

line I1-11 in Fig. 40. Fig. 43 is an expl ddedl sehematic er MlOf
a ventilator/dryer assenbly -according to the invention, shomnng the blomer

unit and the et amy xﬁtﬁ/&imgaﬁiﬁv/@ﬁréxa@bémﬂlpfadd&dl%slﬁw any of claims
13, 14 and 15, wherein said primary zone and said secondary
zone and said secondary and zone and said tertiary zone are
separated by respective partition panels, said blower unit

5 being fitted to said partition panel separating said primary
and secondary zoneé, said rotary drying device being fitted
to said parfition panel separating said secondary and
tertiary zones, said blower unit and said rotary drying
device being realized in the form of removable units combined

10 with the respective partition panels.
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Fig. 44 is an expl oded schematic perspective view of the rotary drying

device of a ventilator/dryer assenbly according to the invention. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Referring firstly t'nnslshﬁtm& BeenReﬁlaced

schematical |y showing a preferred embodi nent of the invention] u“!m‘mﬁ H

a case main body 1 having a front panel la provided with are

paral | el epi pedic joint section 2 typi cagsgyped Ng- a hei ght and a w
150mmx200nm and proj ecti ng

A ventllator/dryer assembly for drying wet air
comprising a treatment chamber, a rotary drying device and a
forced circulation mechanism housed in a case main body
5 provided with an air inlet pOrt.and an air outlet port
exposed to the outside is characterized in that the treatment
chamber is divided into a primary éide section and a
secondary side section with the rotary drying device disposed
therebetween, that the forced circulation mechanism draws air
10 from the room where the ventilator/dryer assembly is
installed wvia said air inlet port to the.primary side section
of the treatment chamber, passes it throﬁgh the rotary drying
device and sends it back into the room through the secondary
side section of the treatment chamber and the air outlet port
15 by means of a single blower énd that the rotary drying device
is adapted to take a drying position, a regenerating position
and a heat recovering position sequentially in the éense of
rotation, the device adsorbing moisture from the air péssing
therethrough from the primary side section of the treatmeht
26 chamber in the drying position, hot air being made to pass
- _ through the device in the regenerating position tb remove.
moisture adsorbed by the device in said drying position,
cooled air being made to pass through the heated device in
the heat recovering position to cool the device heated in

25 said regenerating position. With such an arrangement, the
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arranged vertically side by side within the joint sectioh 2

be drawn in and bl own out through a single limted area pn w
the case main body 1. Mre specifically, as shown in Figs.
joint section 2 of the case main body 1 is so dinensioned that |t can be

tightly fitoprbrasn b @Hysinde wett @itrhanf e room where the assembly is

fromthe front panel la. An air inlet port 3 and an air oum;lssheeﬂﬁaStBeenEﬁﬁo
an:

installed by means of the rotary drying device and that of
regenerating the rotary drying device can be carried out on a
continuous basis in the drying mode of operation.

5 Additionally, since the forced circulation mechanism of the
ventilator/dryer assembly comprises a single blower that
draws and diséharges air both for air circulation in the room
and for regeneration of the rotary drying device, the overall
configuration of the ventilation system of the room can be

10 simplified for downsizing to realize a lightweight apparatus
at reduced cost. Finally, the assembly can significantly
reduce the contamination of the rotary drying device as
compared with a comparable conventional apparatus that use

ambient air as regenerating air.
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102 of an existing vent arranged on a wall 101 of a om 100 of ced
e

. building that serves as a |aundry where washed wet cl otpssieidiahbot o
drying with the joint section 2 directed to the inside of isle =
case main body 1 is anchored to an adaptor plate 50 ri'gioal : ﬁ Wi B0 t he
outer surface of the wall of the bathroom 100. Thus, thel!'&M =1l et port 3
and the air outlet port 4 of the case main body 1 are |ocated si-de by side
on the wall 101 and exposed to the inside of the bath-room 100. The adaptor
pl ate 50 conprises a base plate section - : ' '




51 having a surface area smaller than that of the front_panel la of the
case main body 1 and rectangularly projecting section 52 to be tightly

h
fitted into the frane 102 of the vent. Thus the adapt orThis eplaced

H
rigidly anchored to a beam or sone ot her secure nenber ofiﬁt'lﬁﬁiﬁmmlby
: , ng

- appropriate fasteni ng neans such as screws after insertin
section 52 into the frane 102 of the vent.

N\
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25 The adaptor plate 50 is also provided with a plurality of hooks 53 for
hangi ng the case main body 1 at the front panel |a theresf—Fhe—Tase main
body 1 that is hanging fromthe hooks 53 is then rigidl ym§s%ﬁégﬁgge@ne gced
adaptor plate 50 by appropriate fastening nmeans such as s¢ ce
nuneral 103 in Figs.. 2 to 4 denotes a grille renovably flg“ﬂ%“gmg\ “arre
102 of the vent fromthe inside of the bathroom and havi nd'"&s¥ r
outlet port 104, where a wind shifting mechani sm 105 conprising a
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plurality of vertically rotatable guide vanes and horizortal Ty rotatabl e

guide vanes is provided. Fig. 7 shows an alternative arrangmssiétHadBeen
fitting the enbodinment to the frame of not a vent but a sl

§18Haét HagBeen Replaced
[ . ol

bat hroom 100. In this case, the sliding.w ndow 107 is half 3%%“@“'?!1
case main body 1 is rigidly secured to a support frane 108 f e 0 e
of the bathroom 100. The support frane 108, which may be a panel or the
li ke,

is by turn secured to the franme 106 of the sliding wi ndow 107 in such
a way that the joint section 2 is directed to the inside
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of the room Still alternatively, the enbodi ment may be fitted to the frame -

106 of an inward-opening vertical swing window as showmn in Fig. 8 or to a
jalousie window 107 as illustrated in Fig. 9. Wth any of tnﬁsﬁiaomsBeen laced
descri bed arrangenents, the enbodi nent of ventil at or/dryer a :
according to the 26

20A



I nvention can be fitted to the outside of a roomsinply by securing the
joint section of the front panel to the frane or a support nenber of the

frame of a vent of the roomw thout requiring a cunbersone .operai-i@.nof\
installing a ventilation duct or a drain system On the other hand, the
grille 103 is preferably provided at the | ower opening 104 thereofh’,ﬂhtdnHﬁBeenR

wi nd shifting nmechani sm 105 as shown in Figs. 30 and 31 in great’}ezl/ _ _ Y3
Such a wind shifting mechani sm 105 preferably conprises in conbin ///l/’/ ‘
first set of vertically rotatable ' Bk




gui de vanes 109 and a second set of horizontally rotatable_QULde_¥aﬁp
Still preferably, the grille 103 is additionally provided at e I Ln R mmmd
opening 104 thereof with a horizontal guide rail 111 and a.

bel | ows-type shutters 112, 112 arranged on the guide rail 1 lkmt H

of expandi ng and contractlng laterally. Wth these shutters 1

~possible to select a desired open area for allowing air to pass: through t he

opening 104. The shutters 112, 112 are housed in respective left and right
shaded storage areas

-
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103a, 103a in Fig. 31 when they are fully opened. It would be understood

that, with a grille having a configuration as descri bed above, the fl ow of
dry air blown out of the air outlet port of the enbodi menthig %tnetlbbsBeen“Tlaced

controlled in terns of both rate and direction in order to. IIlI ﬂl“ﬁ"‘l

the_ effect of drying the inside of the room




The inside of the case main body 1 is divided into a |lead-in path 5

communi cating wwth the air inlet port 3 of the joint section, 2 anq{a Replaced
treatment chamber 7 conmunication with the |ead-in path 5 villisSheettlasBeon Rebic
communi cati on opening 6 arranged downstreamrelative to the | Hm“)mlm I|
The conmuni cati on opening 6 may be provided with a danper 8 t _
opened and cl osed by neans of a step notor. |If such is the case, the danper

8 is remotely controlled by way of a wired renote control unit 60 and, in

the ventilation node of operation, the communication opening 6 may be
automatical ly ' - '

8
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or manual ly bl ocked by the danper 8 so that wet air drawn in fromthe
bat hroom 100 through the air inlet port 3 by nmeans of a forced circulation

mechani sm which will be described later, is directly discharged out—of—the
case nmain body 1 through a vent 9 arranged on a | ateral This@feeiiasBEG ReAREd |

mai n body and at the downstream end of the lead-in path 5 ' ) "n'g'-k
t hrough the treatnent chanber 7. In the drying node of opgwmmlmgﬂﬁlue .
ot her hand, the vent 9 of the lead-in path 5 is bl ocked b ) .
Said forced circul ati on mechanismtypically




conprises a single centrifugal type blower 10 such as a SIFOCCO fan haV|ng
an inlet 11 arranged vis-a-vis the air inlet port 3 of th
and an air outlet port 12 arranged vis-a-vis the |ead- inf’ pa t

| a

28 arrangenent,

it draws wet air A out of the bathroonlv
port 3 and forwards it to the treatnent chamber 7.
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Said-treatment chanber 7 is by turn divided into a primary sTeesHeatai Bén K laced
comunicating with said lead-in path 5 and a secondary side: s

comruni cating with the air outlet port 4 with a rotary dryi ngjmu Em%u
arranged t herebetween to separate them The rotary drying devi:
stand-type derive that is driven to rotate by rotary drive neans, which
w Il be described later, with its rotary shaft 0O arranged_horizontally and
rectangularly relative to the direction of the streamof wet air A drawn
into the bl ower P\SI @t 1 device rotates clockwise in a vertical
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" plane perpendicular to its rotary shaft 0. Wile the rotarxaingi%_Q_QL_Lhe__——
rotary drying device 20 of the above enbodi nent is horizont

rectangular relative to the direction of the stream of wet :aifkis hed L
the bl ower 10 so that the device rotates clockwi se in a verti-

perpendicular to its rotary shaft 0 as illustrated in Fig. 10 =)
above, it may alternatively be arranged horizontally and in paral mnth

the direction of the streamof wet air A taken into the blomer 10 as
illustrated in Fig. 11. Still alternatively, it

FIG-19
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aced
cl ockwi se in a horizontal plane 29 perpendicular to itsro

as illustrated in Figs. 12 and 13. Figs. 14 through 22 show p

may be arranged vertically and rectangularly relative to th%ﬁlsﬁegﬁgdsggen -~
alternative

the streamof wet air A taken into the blower 10 so that the mum!
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positional arrangenents the rotary drying device and the bl ower of a

ventil ator/dryer assenbly according to the invention and correspondi ng
routes of circulation of wet air. As shown in Figs. 5, 23 qﬁd 4, on the .

ot her hand, the drive nmeans for rotating the rotary dryi ng ¥ een Replaced
conprises in conbination a nunber of teeth 21 arranged with i} I "t"’
interval s on the outer peripheral surface and in a sane radil | e
rotary drying device 20, a drive notor 22 and an endl ess driving belt 23
‘fitted to the rotary shaft of the drive notor 22 and having a nunber of

2]

24




I ndentati ons 24 arranged on the inner surface thereof,T%t

Le%?ﬁats Boerlln quce& he
teeth 21 of the rotary drying device 20 bei ng engaged Wi {ikmignigksi
i ndentations 24 of the driving belt 23 to drive the rota

ce 20
to rotate at a predetermned rate of rotation. The dri:vell am& Iiﬂ nal:-ly
conprises a tension spring 25 constantly urging the driving belt 23 to
constantly keep the latter under pressure. Wth the above descri bed
arrangenment, the rotary drying device 20 can be driven to rotate for
certainty wi thout causing any slippage on the part of the driving belt

FI1IG-25
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if it does not carry teeth arranged over the entire outer p%ﬁﬁpb&al\h\
surface thereof with a pitch sanme as that of the I ndent at.ﬂhls S 24 .of. .the™
driving belt 23 for mutual engagenment. The rotary drying devi
adapted to take a drying position 20A, a regenerating positi

H een Replaced }
heat recovering position 20C arranged sequentially in the ser ' , m ifn
X. Aregenerating shell 31 is arranged in the o

1722
--F--20




—_—

secondary side section 7B of the treatnent chanmber 7 vis-a-vis the heat

recovering position 20C of the rotary drying device 20 in ol
the flow of wet air Afed into the primry side section 7A' 0
7 and turn the branched air flow round toward the re

chanber

position 20B so that a flow of

opposite to the flow of wet air A An electric heater

iﬁﬁ?ﬁhﬂﬁm&ﬂﬁﬁﬂmd

regenerating air Cis produced, running
(PTC heater) 32 is

arranged in the regenerating chanber 31. On the other hand, .an air
di scharging shell 33 is
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arranged in the primary side section 7A the treatnment chanber 7 vis-a-vis
the regenerating position 20B of the rotary drying device: Zﬁm&&mﬁi B&mmb awd
exactly opposite to the regenerating shell 31 and connected

. pipe 34 for discharging exhaust air D that has been used for

regenerating the rotary drying device 20 in the regenerating p05| |on

is discharged out of the case main body 1 via the bottomor a |ateral S|de

t hereof . The exhaust pipe 34 is provided in the inside with a filtering
menber - (-not shown) such as a netal nmeshwork for blocking rain drops

b
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31 entering the pipe and preventing it from bei ng danaged by—wne—MNote
that the anpunt of wet air A discharged fromthe apparatus ik

ventilation node or the anount of exhaust air D discharged:if gt.H Y epla‘??_@_
node of operation is offset by the sanme amount of fresh aiyr qm m ﬁ : ,",
bat hr oom f AREE-NE
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100 through a door gallery or a |ouver thereof. The air

33 i s disposed exactly opposite to the regenerating sheIHﬁﬁ%h
rotary drying device 20 and the partition 13 arranged therg -
in Figs. 25 and 26. The air discharging shell 33 and the fﬂﬂﬁ4
shell 31 are coupl ed together by nmeans of three |ong boltsliB

t hrough the flange 33a of the air discharging shell 33 and the
correspondi ng flange 31la of the regenerating shell 31 such that they are
resiliently pulled toward each other due to springs 37 arranged around the .

F1G-33

+12V oy
B VCC
| 62A 2628
73 o1 62C1 -
Os 62
81I~4 o,
| Os
+12V O3 AR a]
g, 0 5 e o
% 6B |61C |61D |6IE J
R1 I, \
R - 61
Is '
+12V B!
A/D
1 +5VY
-+12V
| 72
A/D
R3 [‘ GND ;



respective bolts 35 and confined by nuts 36 held in engagenent with the

respective bolts 35. Consequently, the rotary drying device 20 is

resiliently pressed against the partition 13 and the flan is Sheet Has B Y qﬁ?
di scharging shell 33 and the flange 31a of the regenerati ng K% E (| | .
y .

held in close contact with the respective operative surfacqg
drying device 20 by the biasing force of the springs 37. In Figs. :26 and:
29, reference nuneral 38 denotes '

77\ —+5Y
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32 sealing nmenbers respectively arranged between the fla of the air
di scharging shell 33 and the correspondi ng operative surf e of the rotary
drying device 20 and between the flangé 31la of the regener

and the correspondlng operative surface of the rotary dryr
shown in Figs. 27, 28 and 29, the exhaust pipe
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34 connected to the air discharging shell 33 is preferably arranged in the

primary side section 7A of the treatnment chanber 7 along The outer
periphery of the rotary drying device 20 in the sense of rahiiShéetHaXBednRepladed
and inclined fromthe inlet side toward the outlet side. Add] £ R | .
is preferably provided on the outer peripheral surface there ) i o
nunber of fins 34a. Wth such an arrangenent, the exhaust pi : eated by-

hot air comng fromthe regenerating position of the rotary drying device
20 emits by turn heat to raise the tenperature of dried heat in the room
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and consequently inprove the efficiency of drying the inside of the roomso
that an electric heater with a relatively |ow capacity may be used. The air .
inlet port 3 in the joint section 2 of the case mai n bodyrTis SizetaoBsen Beblaced -
with an air filter 41. Wth the enbodi nent of ventil ator/dr} ; S
descri bed above, wet air A drawn out of the bathroom 100*1ir‘ in
body through the air inlet port 3 by neans of R St S
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REPLACEMENT SHEET 33 the blower 10 is nmade to enter the lead-in path 5 and-
then the primary side section 7A of the treatnent chanber |,7ThisiSine¢t-H@BeenRe laced
conmmuni cati on opening 6 in the drying node of operation. Wet. S
primary side section 7A of the treatment chanber 7 is then flﬂ"“jmm’mlmﬁl‘
through the rotary drying device 20, where the noisture contarned therein
I s adsorbed to the device to produce dry air B, which is driven into the




secondary side section 7B of the treatnent chanber 7 and thqﬂmﬁmhgﬁdBaﬂmblmmL

into the bathroom 100 via the air outlet port 4 to conplete

for air circulation in the bathroom 100. Mre specifically, Emm, I[lﬂ
position 20A of the rotary drying device 20 has a function. of

air Adrawn into the primary side section 7A of the treatnent chanber 7 to
pass through the rotary drying device 20 for drying it by adsorption of

noi sture and feeding dried air Binto the secondary side section 7B of the
treat ment chanber

FIG-39
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7. On the other hand, the regenerating position 20B of tW

device 20 operates to allow hot air (regenerating air) ¢ Uﬁs!ﬂﬁ&ﬁa}ﬂ;n

the rotary drying device 20 that has adsorbed noisture in: aced
position 20A and renpve the noisture on the rotary dryi ng gg’”ﬂm
order to regenerate the latter. Finally, the heat recovering

has a function of allowing air . to pass through the rotary drying
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REPLACEMENT SHEET device 20 that has been heated in the red&nemagng e
position 20B to cool the device 20. The flow of wet air Ainf ]
the primary side section 7A of the treatnent chanber 7 is brfd
to utilize the air partly as regenerating air C that:is nmade"

through the rotary drying device 20 that has been heated in the
regenerating position 20B to recover heat fromthe

regenerating air Cis heated by

el ectric heater
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sent to the regenerating position 20B. The rotary dryi ng deVihisShe2(Has Bean Replaced
cylindrical device produced by polynerizing netal silicate ge

fromsilica gel and a plurality of different netals such as c

and manganese in a ceram ¢ honeyconb | am nate, regulating fhe profile of
the m cropores of the prepared netal silicate gel to nake it adapted to

wat er nol ecul es and depositing a | arge nunber of hydroxyl groups in the

m cro-pores to enhance the hydrophilic property of the device so that it
can adsorb and rel ease noisture effectively and

FIG-43
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efficiently. The device typically has a dianeter of 20cm am
a rate of a half revolution per mnutes. Wen the surface anesa&he@i-{astﬁg@ R

rotary drying device 20 adapted respectively to the drying p: elaced _
st he regenerating position 20B and t he heat recovering pos t| ﬂw
“arranged sequentially in the sense of rotation of the device"

in terns of central angles 81,




AT
~ 35 [ery] and [err], the$e angl es preferably show a relatlonshlp of [err

T?prcally | the relatlonshlp may be defined by [err]. e—of —ar T} ow
" in the drying positionj20A to the corresponding rate |HEP¢kaM@§F§H Fi n

position. Z20B may be [err] It may be understood that |it he dzm 1gg5he
of rotation, the’ ratlo of the central ahgles of the df Pewrg TF-on20;

the regenerating p05|t|on 20B and t'E?éH??Idﬁﬁﬁﬁ%Fr'n

as well as the ratio of
TITLE OF THE INVENTION

\\

T
3
e

VENTILATOR/DRYER ASSEMBLY

BACKGROUND OF THE INVENTION
1. Field of the invention

This invention relates to a ventilator/dryer

' assembly provided Qith a rota:y drying'device and a simplé

blower that can suitably be used for dryiné the inside of a
highly humid and cloéed room such'as a bathroom, a closet, a
toilet room, a changing room, a cellar or the like in a
.building as it allows efficient regeneration of the rotary
drying element. j . |
2. Backgfound Art

It is a common practicé to provide a wet room in a
house such as a bathroom with.a vent afr;nged on the wall or
the ceiling and fitted with a grille on the inside and a
ventilating fan on the outside within the frame of the vent.

A;ternatively, a wet room may be provided'with an
air outlet port and an;air inlet port séparately_arranged on
the wail or the ceiling so that wet air in the room is drawn
out through the air outlet port by means of a CEode s
ventilator/dryer assembly arranged outside fhe room for
d;ying while dried air is blown into the room through the air

inlet port. This arrangement is particularly effective for a



t he ra;e of air flow [err] in the drylng positi on 20Aane=th pondi ng
rate in the regenerating position 20B may be other th I
depending on the required drying capacity of the appajatus ae capaci t
the electric heater 32 for heating regenerating air iDutd hel $BEC l%ﬁ
recovering position 20C may typically be2450Wto rai se-tHe=tenpetaibie
dry air out into the room | hrou tl RQLL 4 b about 6
degrees froh?¥ﬁ§ PBoﬁFt@nB@P eV Fﬁeo%aébeﬁo ﬁng gﬁ%h rgfpggpy |

teril th
steri IZIngrying

A conventiqnal ventilator/dryer assembly of the
type under consideration typically comprises a rotary drying
deviée housed in a case main body and a fbrced circulation
mechanism that circulates aif by drawing wet air from the
room via the air outlet port, passing it through the rotary
drying device for drYing by adsorption'of moisture and then
blowing dried air back into the room via the air inlet port
and, at the same tihe, feeds the moisture containing rotary
drying device withthot air in order to regenerate the drying
device by removing out oflit.

_A conventional ventilator/dryer assembly as
described above requires two blowers for operation, one
dedicated to the forced-circulation mechanism for drawing wet
air from and blowing dried air back into the room and the
other dedicated to feeding air to add discharging air out of
the rotary drying device in order to regeﬁerate it. With
such a'compIicated air feeding system, the overall cost of
the entire ventilator/ﬁryer assembly wduld be ineﬁitably
high.

Additionally, when ai¥ directly taken from the
outside is used for regenerating the rotary drying device,
such air is hardly controllable in terms of temperature and

humidity if heated by means of a heater because it is subject



air and the washed: cloths in the room an ozone generator nmay. be arranged

within the case main body ‘1 so that ozone can be blo
dry air B. Wile the embodinent is fitted in a bathr( Réﬂf&béé’zet c§ h use
in the above description, it may alternatively be ingt B&Ie 9|BEBn art nt

house haV| ng a unltlzed .36 ] 3 ------------------------------
to remarkable changes in temperature and humidity throughout

the year. If.air is polluted to a significant extent, it can
advérsely affect the drying performance and the durability of
the rotary drying device with time as the latter is gradually
smeared with the former. o

In view of these circumstances, it is therefore the
object of the inventionato provide a ventilator/dryer
assembly comprising a rotary drying device that operates for
drying wet air in a room with a simple air feeding system and
can be efficiently regenerated for operation. With such a
ventilator/dryer assembly, the size and the cost of the
entire assembly is significantly reduced and the operation of
drying a%r in the room is carried out in a remarkably

simplified manner.

SUMMARY OF THE INVENTION

According to a first aspect of the invention, the
above object is achieved by providing a ventilator/dryer
assembly for drying wet air comprising-a treatment chamber, a
#otary_drying dev;ce_and a forced circulationlmechanism
housed in a case main body provided with an air inlét port
ano an air outlet port exposed to the outside, characterized
io that th2 treatment chamber is divided into a primary side
section and a socondary side section with the rotary drying

device disposed therebetween, that the forced circulation



bath-room If such is the case, the joint section 2 o re—case—rmin_hody 1
of the ventilator/dryer assenbly is fitted into the vg QEMfﬂmﬁhEQﬁ

facing a corridor or a veranda while a pair of ducts P vel y connedg
en%‘%' BEB 1995.....

to the air inlet port 3 and the air outlgt port 4 ma
comruni cate with a vent arranged in the Teiting. Now, the CO F=systal

the forced GidSHERd s Nar@medadi s Efim tiice rduli Wikte e Yen tiEsetdbadyyr
referring to Figs. 32 through 37. Fig. 32 is a schematic plan view of the

control assembly is installed via said air inlet port to the primary _
side section of the treatment chamber, passes it_through the
'rotary drying device and sends it back iﬁto the room through
the secondary side section of the treatment chamber and the
air outlet port by means of a single blower and that'the
rotary.drying device is adapted to take a drying position, a
regenerating position and a heat recovering posifion
~eeguentially in the sense 6f rotation, the device adsorbing
moisture from the ai;'paseing_therethrough from the primary
side section of the treatment chamber in the drying pesition,
hot air being made to pass through the device ih the
regenerating position to remove moisture adsorbed by the
device in said drying position, cooled air being made'to pass
through the heated device ih the heat fecovering positioﬁ to
cool the device heated in said regenerating position.
According to a second aspect of the invention, air
.~ fed to the rotary drying device in said drying position and
‘ air fed to the device in said regenerating position are
oppositely directed in a ventilator/dryer assembly as defined
above by referring te the first aspect of the invention.
| According to a third aspect of the invention, a
guide path is'provided in said case main body to guide air
drawn from the room through the air inlet port to the primary

side section of the treatment chamber and a damper is



panel of the wired renote control unit of the enbodinent. The control panel
carries thereon switches 61 including an OFF switch 61A ap—astemt-e—————
(AUTO) operation switch 61B, - an air discharging swi tch 61C RERLIACBMENTSHEET
61D and a tinmer selection switch 61E (e. 1H, 2H, 3H) andj|i ndi cHg rﬁELG 2%5
such as an air dischargi ng node indi cat or=62A, a drying nD eDmﬂdJQaLQr 6

?lngh:i ! gfnr tt {kﬂi&‘gil od‘g %#{Eé}ﬁ \%lgén r‘FQJr gl zed cHE él-@ﬁﬁ;ﬁ.m—

d|agran10f téfiéé%&§c%u€'ofuééid case main body without passing it

through said treatment chamber in a ventilator/dryer assembly

"y T~

as defined above by referring to the fitst aspect of'the
invention.
| According to a fourthlaspect of the invention, a
regenerating sheli is arranged in the secondary side section
of said treatment chamber and pfovided with heating means for
heating air collected from said heat recovering position in
order to apply heated air to.the rotary drying device in the
‘regenerating position and an air discharging shell is
arranged in the primary side section of saild treatment
chamber ae an air discharging mechanism for discharging hot
air out of said case main body colleoted“from said
regenerating position, said regenerating shell and said air
discharging shell being disposed yis-a-vis with said rotery
drying device 1ocateértherebetween in a ventilator/dryer
assembly as defined above by referring to the first aspect of
the invention.
According to a fifth aspect of the invention a

-lead—in path for a branched air flow coming from the heat
recovering position of said rotary drying device and a
lead-out path for turning the btanched air flow round toward
the regenetating position are formed in said regenerating

shell and separated from each other by-a partition and an



for controlling the operation the enbodi nent by neans of
refrote control unit and Fig. 34 shows an alternative cir
control circuit. Referring to Figs. 33 and 34, it is desi
hum dity sensor 71 arranged.near the air jnlet port of t
103, a protection sensor. 72 that stops tﬂ%—eperation

h%gd?@m&mmame'
ne (o) 0 0
Date 3 72 gr. ﬁ&peigga

........

electric heater is arranged at the junction of the lead-in
path and the lead-out path, the blowing and heating side of
the electric heater being disposed vis-~a-vis the regenerating
position of said rotary-drying device, in'a-yentilator/dryer
assembly as defined above by referring to the fourth aspecf
of fhe.invention.
According to.a sixth aspect of'thé invention, there
is provided a ventilator/dryer assembly comprising a
cylindrical rotary drying device rofatable around a round
shaft arranged in such a way that air may flow in parallei
with gaid shaft, characterized in that the rotary drying
device is adapted to take a drying position, a regenerating
position and alheat recovering position arranged sequentially
in fhe sénse'of rotation, the device adsorbing moisture from
the air passing fherethrough, hot air being made to pass-
through the device in the regeherating.position to remove
~moisture adsorbed by the device in éaid drying position,
cooled air being made to pass through the ﬁeated device in
the heét recovering position to cool the_device heated in
said regenerating position.
Accordiné to a seventh aspect of the inwvention, the
.shrface area of the rotary drying device adaptedwf@rfan air
flow in said drying position is equal to or greater than the
surface area of the rotary drying deQice adapted for an air

flow in said regenerating position and the surface area of



of the ,apparatus upon detecting any abnormal tenperature in exhaust air

sol enoid 73 of a stepping notor (not shown) for driving the=daFf s

bi metal 74 for opening the power supply circuit of the el

heater) 32 whenever the heater shows ext ri;di nary hi gh tgpperat tzrge Ne,

drive power source (AC 100V) 74, an el ectrtc fuse 76 and a)| paier--s0 3

for Teeding the fbtheyChbyiR haab§e§ Qﬁaf)@@daﬁﬂfr hUgir TREoW LRUsheADhBat
oS ch tro

control unit opera W t he venti atlon node to t he drying
ode or V'Cerggﬁégrkﬂg position is equal to or smaller than the surface

area of the rotary drying device adapted for an air flow in
said regenerating position in a ventilator/dryer assembly as
defined above by referring to ény of the first through the
sixth aspects of the.invention.

According to an eighth aspect of the invention, the
air flow to be applied to the rotary drying device in said
heat recovering position is obtained by branching the air
flow to be applied to the device in said drying position and ~
the air flow to bé applied to the rotary'drying device in
said regenerating position is obtained by additionally
heating phe air flow applied to the device in said heat
recoveriﬁg position in a ventilator/dryer assembly as defined
above by referring to any of the first through the seventh

- aspects of the invention.

Accofding fo a ninth aspedt of the invention, there
is provided a ventilator/dryer assembly for drying wet air
comprising a treatment chamber, a :otary drying device and a
forced circulation mechanism housed in a case main body
provided with an air inlet port and an air outlet port
exposed to the_optside, characterized in that it further
comprises a drying mechanism for drying wet air taken in by
the forced circulation mechanism through said air inlet port,

a regenerating mechanism for removing moisture out the rotary



a manner as described below by referring to the flow chart of Fig 35—
Assune that the automatic (AUTO operation switch 61B i ﬁéﬁ“ﬁﬁhﬂ@&T !
operation of two hours is selected by using the tinmer sglection swt
Then, the apparatus starts operating and the solenoid 7 d&e
drive notor is energized to drive the daBper to block t

openi ng 6 bej eagt Revieadana Rat Ri a&tsehaggwﬁg n@%&hé‘niéﬁ”‘fh%d&?@@ti@d

the primary side Section 7A of the treatnent “c and opening the“vent

9 so that wely;athalidWy Q4 YarkRe inOrblbR the air inlet port.

Accérding to a tenth aspect of the invention, an

operatioh control mechan;sm”is provided for causing the air
discharging mechanism to directly discharge air taken in by

.said forced éirculation mechanism befqre applying it to said
rotary drying device, until the relative humidity in ambient
air is reduced to a predetermined level ér for a |
prédetermined period of time before applying it to said
rotary drying device in a ventilator/dryer assembly as
‘defined above.by referring to either the fourth or the ninth
aspect of the invention.

_ According to a still another aspect of the

_ inventioﬁ, there is provided'a ventilator/dryer‘assembly for
drying wet air combrising'a rotary drying device and a forced
circulation mechanism housed in a case main body provided
with an air inlet port and an air outlet port exposed to the
outsidé,-characterized in that said case main body is divided
at least into a primary zone held in communication with said
éir inlet”port, a tertiary zone held in communication with
said air outlet port and a secondary zone arranged adjacent
to said primary and tertiary zone and said ventilator/dryer
assembly-furthef comprises a blower unit comprising a |
centrifugal type blower for circulating air from said air

inlet port sequentially through said primary, secondary and



the lead-in path 5 of the case main body 1 by the bl owe
di'scharged through the vent 9. (Note that the air dischir
i ndi cator 62A and the tiner indiicator 62C2 flash under
38 At the sane tine, relay switch Rl is turned on by m
may of buf fer 82 connected thereto to 9

HEFQ.CEMENT SHEET
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tertiary zones to said air outlet port and said rotary drying

dev1ce is arranged between said secondary and tertiary zones
to adsorb moisture out of air brought to contact with it, the
rotary shaft of said blower unit and that of said rotary
'drying device being arranged on a same horizontal plane.
relativé to the side of said case main body for interacting
with the outside.

According to a further'aspeot of the invention,

..-8ald case main body is forther.divided to form.a quaternary
zone arranged'adjacent to said primary and secondary zone
with said air inlet port of the blower of said blower unit
facing.said primary zone with the_drive motor of said blower
disposed in said quaternary-zone and a cooling path is
provided.to for directing part of air blown out of said
primary zone toward said secondary zone to said quatérnary
zone and then discharging into the primary zone in a
ventilator/dryer éssembly as defined above by referring to

"**thé’preceding aspect of the invéntion.'

According to a still further aspect of the
invention, said primary zone and said secondary zone_and said
secondary and zooe_and saio tertiary zone are separated by
réspectivé partition_paﬁels, said biower unit beihg fitted to
said partition panel separating said primary and secondary
zones, sald rotary drying device being fitted to said

partition panel separating said secondary and tertiary zones,



drive the blower 10 at | ow speed (L) under the contro

that is also turned on. As the apparatus operates in t‘ ,

node, the humidity Tl in the bathroom 100 falls and, e um dit
sensor 71 senses that T1 is |ower than r edet er mi ned hun1ch29 m&&éE§
(Tl<=), the solenoid 73 of the danper 8 ener gi zed adlaPA®r s di e —t-hve

latter to opgai&hBl16REFUGHERt bAA SAEAI PEtEraNgrydhg t@evsmbéiﬁg réhdsgelihe
vent 9 so that wet air Afromthe roomis led into the primary side section

7A of the tregt gRAt £6PANBE" rém¥lBbIBCUNits combined with the respective
'partition panels in a Ventiiator/dryer assembly as defined
above by referring to the preceding aspect of the ihvention.
Thus, witﬁ a ventilator/dryer assembly for drying
wet'air comprising a treatment chamber, a rotary drying
device and a forced circulation mechanism housed in a case
main body provided with an air inlet port.and an air outlet
port exposed to the outside as described above by referring
to the first aspect of.the invention, the operation of drying
the inside of the room where it is installed by means of the
rotary drying deviee of the ventilator/dryer assembly and
that of regenerating the rotary drying device can be carried
out eohcurrently at all times because the ventilator/dryer
assembly is characterized in that the treatment chamber is
divided into-a primary side section and a secondary side
section with the rot;r§”dry1ng device disposed therebetween,
that the forced circulation mechanism draws. air from the room
where the ventilator/dryer assembly is installed via said air
inlet port to the primary side section of the treatment
- chamber, passes it through the rotary drying device and sends
it back into the room through the secondary side section of
thecitreatment chamber and the air outlet port by means of a
single blower and that the rotary drying device is adapted to

take a drying position, a regenerating position and a heat



mode. Under this condition, the air discharging node |nd|cr
turned off-and the drying mode i ndi cator 62B starts flashi
time, relay switch R3 is turned on to energize the electrig ater:-32--and;
at the sane time, the relay switch R2 is_llrned on again to shift the

operati-on of rhlasvaka}g@f g&itc&ow %}r%ﬂggﬁl Caﬁp@hwaﬂw inVbRE @eﬂgéahkon of

‘two hours is over pparatus auto y stops”operating
drying erde'rotatj.on, the. device adsorbing moisture from the air pa531ng

therethrough ffom the primary side section of the treatment
chamber in the dryihg position, hot air being-made to pass
-through the device in the regenerating bosition to remove
moisture adsorbed by the device in said drying position,
cooled air beihg'made to pass through the heated device in
the heat recovering position to cool the device heated in
said regenerating positibn.

Additionally, since the forced circulation
mechagism of the ventilator/dryer assembly comprises a single
biower which may'typicaily be a sifocco fan that,draws.and
dischargé; air both-for air circulation in the room and for
regénerafion of the rotary drying device, the overall
configuration of the ventilation system of the room can be
simplified'for_dowhsiiing. | |

Still additionally, if air to be applied to the
heat.recovering position is obtained by branching the air
flow Qirécted to the drying position and air used in the heat
recévering position is heated and gsed again in the
regenerat;ng position in the ventilator/dryer assembly, air
can be heated efficiently for the'purpose of regenprating the
rotary drying device so that a relatively low capacity heater
may be used for the ventilator/dryer assembly.

- When air fed to the rotary drying devicé in said



Fig. 36 shows a flow chart of an alternative operation of S
the air discharging operation node to the drying operatio _
wired renpote control 39 unit and Fig. 37 shows a circui thi aargarDE@f 19d8e
circuit for the operation. Here, the humdity sengar

replaced by a tinmer relay TM that nekes tjae apparatus

control
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drying position and air fed to the device in said
regenerating position are oppositely directed in a

ventilator/dryer assembly according to the invention as

i described above by referring to the second aspect of the

invention, the rotary drying device can be cleaned
automatically.

When a guide path is provided in said case main
body to guide air drawn frbm the room through the air iﬁlet
port to the primary éide section 6f the treatment chamber and
a damper is provided downstream to the guide path to
discharge wet air.directly out of said case main body without
passing.it through said treatment chamber in a
ventilator/dryer -assembly according to the inventiqn as
described above by referring to the third aspect of the
invention, the operation of ventilating the room and that of
drying it can be carried out.independently and sequentially
to improve the efficiency of drying the room and consequently
reduce the time required for drying washed cloths. |

If a regenerating shell is arrahged in the

- secondary side section of said treatment chamber and provided
‘with heating means for heating air collected from said heat

. recovering position in order to apply heated air to the

rotary drying device in the regenerating position and an air_
discharging shell is arranged in the primary side section of

said treatment chamber as an air discharging mechanism for



operate. in the air discharging operatlon node for a predern—n—""' %ﬁi%‘
titme (e.g., 30 minutes). The circuit is designed to contr ¢ RePIFER

type OFF timer 91 for sel ecting an overall operation tinel a bi rﬁe@eﬂE&Z‘ggsoﬁr_.
openi ng the power supply circuit of the blower whenever itj| pawses- =770
extraordi nary high tenperature in the aiLLieLng di schar geo

o 8,st oPPl NGl IO U il U Hatn b%dya%&'l%ﬁ%ﬁea ter)

94 for opening t supp y clrcult o the el ectric héater

32 whenever  id, Shque SxtrAaNdl N NG (EIRE AN Rt oY SISO o

air dischargihg shell being disposéd vis-a-vis with said

rotary drying device loc;te@_ﬁherebetween, in a
ventilafor/dryer assembly according to the invéntion as
déscribed above by referfing tb the - fourth aspect of the
invention; hot air to be discharged from the ventilatbr/dryer
assembly is prevented'f:om being fed again to the rotary
drying device and therefore the moisture adhering to the
rotary drying device can be efficiently removed.
Consequently, the entire rcom where the ventilator/dryer
aséembly ié installed can be dried effectively and
efficien;;y.

If a lead-in path'for a branched air fldw coming
frbm the heat reco§efing position of said rotary drying
device and a lead-out path for turning the branched air flow
round toward the regenerating position are formed in said
regenerating shell and separated from each othér by a
partition and an electfic_heater is arranged at the junction
6f the lead-in path and the lead-out path, the blowing and
heating sidé,of the electric heater being disposed vis-a-vis
the regenerating position of said rotary drying device, in a
vent;laton/dryer assembly according to the invention as
desdribed above by referring to the fifth aspect of the

invention, the width of the regenerating shell can be reduced



operation indicator 95A and a drying node operation indicator 9RR,;gé§g§ﬁJ
said indicators containing an incandescent |anp. An in Lﬁéﬁu%& ﬂﬂg@ﬁsngﬁj_
used for the blower 10. Now, another enbodi nent of venyi atorF ryer

assenbly according to the invention wll oy described yDartngeQ rﬂgﬁg 183 Ei. g

38 through 44. As shown in Figs. 38 through 42, it has|aTectaig ylartay
par al | el epi pghj ccsagsqﬁla?eégome2@&&9@%&{:fg%gﬁ]iwefaagéea%%¥tﬁapebe

pl aced vis-a-vis the wall a room such as a room 100, a t om pane
203, a rear Qf&ﬁifggéntly down-sized.

With a ventilator/dryer.assembly for drying wet air
comprising a treatment chamber, a rotary drying device and a
forced circulation mechanism housed in a case main body
provided with an air inlet port and an air outlet port
exposed to the outside as described above by referring to the
ninth aspect of the invention; the operation of drying the

,;Jﬁipside of the room where it is installed can be carried out
efficiently to sigpigicantly reduce_the rate of consuming
energy and consequently the time required for drying_washed
cloths can be greatly reduced becéuse_it further comprises an
air disc@arging mechanism for directly discharging air in the
:room and.therefore air can be selectively forced out of the
room before it is caused to pass_through the rbtary dfying
device by means of the forced circulation mechanism.

If an operation dontrol mechanism is provided for

- =2causing the air discharging mechanism to directly discharge
air taken in by said forced circulation mechanism before
applying it to said rotary drying device, until the relative
humidity in ambient air is redﬁced to a predetermined level
or for a predetermined period of time before applying it to
said rotary drying device in a ventiiator/dryer assemb;y
according to the invention as described above'byhreferring to

the ninth aspect of the inventioh; the operation of



a pair of |ateral panels 205, 206 and a top panel 207, | |

panel 202, said bottom panel 203, said rear 40 panell e A ST SHEET
| ateral panels 205, 206 are separably assenbled. A joinft segégpﬁ éuﬁ $
projecting frontward fromthe center of said front pangl p@ E 3 I..

inlet port 209 _ 15

ventilating and/or drying the inside of the foom can be
carried out more efficiently.

'With a ventilator/dryer assembly for drying wet air
comprising a rotary.drying device and a forced circﬁlation
mechanism housed in a case main body provided with an air
inlef port and an air outlet poft exposed to the ocutside as
described above and characterized in that said_case main body
is divided at least inté a primary zonelheld in communication
with said air inlet port, a tertiary zone held in
communication with éaid air_outlét port and a secondary zone
arranged adjacent to said primary and tertiary zone and said
ventilator/dryer assembly furtheflégmprises a blower unit
compriéing a centrifugal type blower qu circulating air from
éaid air.inlet port sequentialiy thréugﬁ'said brimary,
secondary and tertiary zones to said air.outlét port and said
rotary drying device is arranged between said secondary and
tertiary zones to ad;g;ﬁ moisture out of air brought to
contact with it form a specifically designed air flow path,
the overall configuration of the ventilation system of the
room can be further simplified for downsizing._

'If said case main body is further divided to form a
quaternary zone arranged adjacent to saidiprimary and
secondary_zone with said air inlet port of.thé bloWer of said
blower uhit facing said primary zone with the drive motor of

said blower disposed in said quaternary zone and a cooling



and an air outlet port 210 are vertically arranged side by side within said
joint section 208 so that air can be drawn in and bl own}ioggpt AveNiEGT SHEET

single limted area on a single side of the case nain b:dy 201, The j ol nt
section 208 of the case main body 201 is so di mensioned|that |3d3&0b]§95
easily tightly fitted fromthe outside | o the frane 102=e
vent arranged gn a wall t 0Oof ab oi nt
section 208 RRTACERPTOvEREs ke HeE Lt TR0 e AL M ofhook 2

hei ght and migtprgga%goggxgogoward said secondary zone to said

E-¥al QVI ef Wa¥al

quaternary zone and then discharging into the primary zone in
a ventilator/dryer assembly as according-to the invention and
deséribed above by referring to the preceding aspectlof the
invention, the biower unit can be effectively and efficiently
cooled while the ventilator/dryer assembly is in operation.
I1f said blower ﬁnit and said rotary drying device

are afranged in juxtaposition in such a way that their rotary
shafts are found on a same horizontal plane relative to the
side of said case main body for interadting with the inside
of the room in-a ventilator/dryer aSsembly according to the
invention as described above by referfing to the preceding
aspect of the invention, the width of the caselmain body of
the ventilator/drYer assembly as viewed from the side thereof
for interacting with the inside of the room can be
significantly reduced.

| If,_finally, said primary zone and said secondary
zone and said secondary and zone and said tertiary zone are
separafed by respective partition panels, said blower unit
being fitted to said partition panel separating éaid primary
and secondary 2ones, said rotary drying device beirg: fitted
to said partition panel separating said secondary and
tertiary zones, said blower unit and said rotary'drying

device being realized in the form of removable units combined



The inside of the case main body 201 is divided into ajfp=+r=a a—2-H0A
communicating wwth the air inlet port 209 in the joint §ﬁﬁﬁﬁ@EMHNTSHEET
secondary zone 201B for receiving wet air A fromthe ryon11099bﬂE@eﬁm§ of
forced circul ati on mechani sm 220 conprising a centri fugdlate ype..bl-ower...22
such as a sirocco fan arranged in said ry zone 20%A e :

zone 201C T o Cehyl BaefLtedbl gaQQ&@aaﬁdPgéegsnyx'ng&ﬁkfiaesgggkyeivwet

air in said secon ary zo neans o rylng nechanli sm

Compri'si NG a,LQLAEY InkiBIatRY 68 2k FROLAREHn! Qe HS8ER bag above by

referring to the preceding aspect of the invention, both the

blower unit and the rotary drying device can be fitted to and
removed from.the case main body with ease and held sfably in
position so that the entire ventilator/dryer assembly can be
serviced without difficulty.

Now; the present invention will be described in
greater detail by referring to the accompanying drawings that
iliustrate, not limitatively, preferred émbodiment of the

invention.

BRIEF DESCRIPTION OF THE DRAWINGS

- Fig‘ 1 is a schematic perspective view of a
preferred émbodiment of ventilator/dryer assembly according
'to:the invention. | |

Fig. 2.is a schematic partial per#pective view of a
bath#oom of a building provided with a ventilator/dryer
assembly according to the invention.

Fig. 3 is a séhematic transversai cross sectional
view of a véntilator/dryer éSSembly according to the
invention fitted to the frame of a vent.

Fig. 4 is a schematic longitudinal cross sectional
view of a_ventilator/dryer assemblf according to the

invention fitted to the frame of a vent.



noi sture and di scharging dry air Binto said room 100 t
air outlet port 210, said zones being separated frome
‘partitions 211, 212 and 213 respectively. Mre specificilpae:
zone 201A and said secondary zone 201B arge separated by =<
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partition 211 and said secondary zone 20188 and said tertiary zone 201C are

Fig. 5 is a schematic frontal view of the rotary
drying device of a ventilator/dryer assembly according to the
invention.

Fig. 6 is a schemetic.illustration epnceptually
showing the drying/circulafing_operation of the rotary drying
device and the operation of regenerating phe rotary drying
device by feeding itiwith regenerative air in a | |
ventilator/dryer assembly according to the invention.

Fig. 7 is a schematic partial perspective view of a
bathroom of a building provided at a sliding window thereof
with a ventilator/dryer assembly according to the invention.

Fig. 8 is a schematic perspective view of a
Qentilater/dryer assembly according to the invention fitted
to an inward—opening vertical swing window.

Fig. 9_is-e'schematic lateral view of a
ventilator/dryer assembly according to the invention fitted
to a jaloﬁsie'window.

Fig. 10 .is a schematic perspective view of the
rotary drying device and the blower of a ventiiator/dryer
essembly according to the invention, showing a possible
functional and positional relationship between them.

Fig. 11 is a schematic perspective viewlof'the
rotapy drying device and the bloper of a ventilatof/dryer
‘assembly according to the invenpion,'shpwing another possible

functional and positional reletionship between them.



separated by said second partition 212 so that wet aif[fA [nr !
108 S dram% in via said glr i nlet port 209 and made { RER hﬁéﬁ%r&? pgs
through said primary zone 201A, said secondary zone 2 1B an@ & rﬁﬁ afy
zone 201C and bl own back into said room 100 via said Gutret 210
means of said blower 221, while said rotauy drying device 231 TS Iocated
between sai d secondary e, 30 n | rtiar 2 ads
noisture in wet air A gég' é %gsg gﬁégé uﬂﬁrﬁée?ﬁ Ig%é: gl

inlet 222 of tﬁon

r %zvenEi&a%or9dryer assembly according to the -
invention.

Fig. 13 is a schematic pgrspective view of the
rotary drying device and the blower of a ventilator/dryer
assembly according to the invention, showing still another
possible functional and positidnal re;ationship between them.

Fig.'14.is a schematié diagrammatic view of the

L..xotary drying device.and'the blower of a ventilator/dryer
assembly according to the invention, showing still another
possible fdnctiohal and positional rélationship between them.

~ Fig. 15 is a schématic diagrammatic view of the
rotary drying devide and the biower of a veﬁtilatdr/dryer
assembly according to the inventibn, showing still another
possible functional and positional relationship between them.

Fig. 16 is a schematic diagrammatic view of the
rotary drying device and the blower of a ventilator/dryer

““asdembly according to the invention, showing still another
possible functiona; and positional relationship between fhem.

Fig. 17 is a schematic diagrammatic view of the
rotary drying devicé and the blower of a ventilator/dryer
assembly according to the invention; showing still another
possible functional and positional relationship between them.

Fig. 18 is a schematic diagraﬁmatic view of the

fotary drying device and the blower of a ventilator/dryer



circul ati on nechani sm 220 di sposed. at the front end of the bl ower 221 faces
said primary zone 201A and the outlet 223 of the blower 221 face j =
secondary zone 201B, while the drive notor 224 which iS'Iﬁé
bl ower and arranged at the back of the latter is |ocatef Wt
quat ernary zone 201D defined by the first2(partition 2111a83 ____________________

partition 214ssBim1iOldichraidy 1ol thl IaLANREGHE" Rk ANLakEs 1iak
02 of the rotary drying devicé 231 of the drying nechanism 230 ar

j uxt aposed a%és‘l@ﬁ@‘hﬂi&ﬁ&%@ Y p621%3bnal relationship between them.

O}
= . '

Fig. 19 is a schematic diagrammatic view of the
rotary drying device and the blower of a ventilatof/dryer
assembly according to.the invention, showing still another
poséible functional and positional-felationship between them.

Fig. 20 is a schematic diagrammatic view of the
rotary drying device and the blower of a ventilator/dryer
assembly according to the invention, showing still another
possible functional and positional relationship between them.

| Fig. 21 is a schematic diagrammatic view of the
rotary dfying device and the blowéf'df a ventilator/dryer
assembly’according to the invention, showing still another
possible.functional and positional_réléfionship between them.
| Fig. 22 is a schematic diagrammafic_view of the
rotary drying device and the blower of a ventilator/dryer
assembly accordihg tgt%he invention, showing still another
possiblé functional and positional relationship between them.

Fig. 23 is a partial transversal cross sectional
Yiéw 6f.thé rotary drying device and the driving belt of a

- ventilator/dryer asSeﬁbly according to the i;;égtion, showing
their mutuai_engagement.

Fig; 24 is a partial longitudinal cross sectidnal
view of the rotary drying device and the driving belt of a

ventilator/dryer assembly according to the'invention, showing



42 plane relative to the front panel 202 of the case main body 201 to be
placed vis-a-vis the wall of the room 100 and the frontal plane of said

inlet 222 of said blower 221 is arranged obliquely rel e=tg=t11e _
~plane of said air inlet port 209 so that the case mai haamﬁﬂﬂﬁﬁNﬁVHﬁgT
202

reduced length and width as viewed fromtpe front pane
their mutual engagement. || D&€eo

Fig. 25 is a schematic perspective view of the
rotary drying device and the regenerating and discharging
shells of a ventilator/dryer_assembly according to the
invention, showing how the shells afe secured to the rotary
drying device.

Fig. 26 is a schematic longitudinal cross sectional
view of part of the rotary drying device and the regenerating
and discharging shells of a ventilato:/dryer assembly
according to the invention, showing how the shells are
secured to. the rotary drying device.

Fig. 27 is a:schematic perspective view of another
embodimeqt of ventilator/dryer assembly eccording to the
inventiod.

Fig. 28 is a schematic perspective view of the
'rotary drying device and the regenetating add discharging
shells of a ventilator/dryer assembly according to the
invention, showing how the shells are secured to the rotary
drying device.

Fig. 29 is a schemetic iongitudinal cross sectional
view of part of the rotary drying device and the regenerating
and discharging shells of a ventilator/dryer assembly .
according to the invention, showing hoﬁ the shells are

secured to the rotary drying device.

Fig. 30 is a schematic perspective view of the



The case main body 201 additionally conprises a fift
hori zontally arranged at a | ower portion of the pri
separate the prinmary zone 201A and the tertiary zone
partitions 211 and 213. The case mai n body,201 al so |
partition 216 arranged to forma path fopé%+y air Bin the tertiary zone

201C to be HLANYDICK 4 NbentitatoRatfl. N QU P ALy LS LeROT 210

bl ow out no 225 1s formed by utilizing a part 214a of the fourth

partition 214 ande £OANEE] £led Ord NEhOWLRE of the assembly.

Fig. 31 is a schematic transversal cross sectional

view of part of the grille of a ventiiator/dryer'assembly
according to the invention. |

Fig. 32 is a schematic plan view of the control

_ﬁanel of the wired remote control unit of a ventilator/dryer
assembly according to the invention.

Fig. 33 is a circuit diagram of the control circuit
of a ventilator/dryer assembly according to the invention.

Fig. 34.is another circuit diagram of the control -
circuit of a ventilator/dryer assembly éccording to the
invention.

Fig. 35 is a flow chart for switching the operation
of a ventilator/dryer assembly according to the invention
frbm the ventilation mode to the drying mode..

Fig. 36 is another flow chart for switching the
operation of a ventilator/dryer assembly according to the
invention from the ventilation mode to the drying mode.

* Fig. 37 is another ci:cuit diagram of the control
circuit of a ventilator/dryer assembly according to the
invention. |

Fig. 38 is a schematic perspective view of another
embodiment of ventilatof/dryer assembly according to the

invention as viewed'frbm the front side.



223 of said blower 221. Said nozzle 225 has an outlet 2

kiRt .
secondary zone 201B and a wall 225a, which is arranged ppEBlA@LMQNTﬁ@EFEaH

panel 204 of the case main body 201 and carriers an air dischﬁ@g@Eﬁpéﬁﬁng
227 disposed vis-a-vis a vent 204a formed in the rear panbbte204....The--bt-owe

4

221 is unitized with the first partition28ll separating Yy ZOne

201A, the secondary zogquogg qRd 4 tg@hgﬁg%gbn§é¥sége@lgglDlgado&hgn@ﬁg@rout
nozzle 225 realized by ut|I|2|ng part 4a the fourth partition

embodiment of ventilator/dryer assembly according to the

invention as viewed from the rear side.

Fig. 40 is é schgﬁgtic transversal cross sectional
view of the embodiment of fig.-39.

Fig; 41 is a schematic longitudinal.cross sectional
view of the eﬁbodiment of.Fig. 39 taken along line I-I in
Fig. 40. |

Fig. 42 is a schematic longitudinal cross sectionél'
view of the embodiment of Fig. 39 taken along line II-II in
Fig. 40.

Fig. 43 is an exploded schematic perspeétive view
of a ven?ilator/dryer assembly according to the invention,
shéwihg the blower unit and the rotary d:ying dgvice taken
out of the housing.

Fig._44 is an exploded schematic'bersﬁective view

of the fotary drying device of a ventilator/dryer assembly

according to the invention.

bETAILED DESCR:PTION OF THE PREFERRED EMBODIMENTS

Referring firstly_to Fig. 1, schematically showing
a preferred embodiment of the invention, it comprises a case
main body. :l- having a front panel la provided with a
regtangularly parallelepipedic joint section 2 typically

héving a height and a width of 150mmx200mm and projecting



43 214,. whereas the rotary drying device 231 is unitized , ’
paftition 212 separating the secondary zone 201B and the RERLAGEMIINESHEET

201C. -The units can be renoved out of the case main body 01 by2ﬁl|05019995
t hem upward after renoving the top panel 7 fromthe cas ¢ m--body- 201

The case main body 201 additionally conpr- a first guide Section 217
formed by a geemsthel firbatf phhBl 1a. An air inlet port 3 and an air

outlet port 4 aré arranged vertically side by side within the
joint section 2 so that air can be drawn in and blown out
through a single limited area -on a single side of the case
main body 1. |

More specifically, as shown in Figs. 2 to 4, the
.joint section 2 of the case main body 1 is so dimensioned
that it can be tightly fitted from the outside into the frame

;H%pg of an éxisting'vent arranged on a wall 101 of a bathroom

100 of a building that serves as a laundry where washed wet
cloths'are'hung_for drying with the joint section 2 directed
to the inside of the room. The case main body 1 is anchored
to an adaptor plate 50 rigidly secured to the outer surface
of.the-wall of the bathroom 100. Thus, the air iniet port.3
and the air outlet port 4 of the-case main body 1 are located
side by side on the wall 101 and exposed_td the inside of the
bath-room 100.

R The adaptor plate 50 comprises a base pléte sectién
51 having a surface area smaller than that of the front panel
;a of the case main body 1 and recfangularly projecting
section 52 to be tightly fitted into the frame 102 of the
vent. Thus the adaptor plate 50.is'ri§idly anchored to a
beam or some other secure membér of the building by
appropriate fastening means such as screws after inserting

the projecting section 52 into the frame 102 of the vent.



partition 215 arranged at a |ower portion of the prlnary_zangzggiézaﬂdzz;
pai red second gui de sections 218, 218 formed by arranglngggéﬂggg A SHEET

L- shaped pi eces on the bottom panel 203 of the case nai gae Eh@
first guide section 217 is designed to engagedly receivie g;he. | el Qg.m 952 a
of the blower 221 unitized with said firsgipartition 21

gui de sections 218, 21 vent r a nt e second
partition 212 un|t|zed&§§?%a?§é ro?g%$b §9IE§ gg?cggggiaég r%gt ?he bot h
units may bepl,3G89 £ O Ek%” %C%BEahShgiﬁBdtﬁéfbSbS“hEanBES§eltQ%ytﬁhe

secured

WSS

front panel la thereof. The case main body 1 that is hanging
- from the hooks 53 is then rigidly secﬁred to the adaptor
plate 50 by appropriate fastening means such as screws.
Refereﬂce numeral 103 in Figs. 2 to 4 denotes a
grille removably fitted to the frame 102 of the vent from the
inside of the bathroom and having a lower air outlet port
1Q4, where a wind shifting mechanism 105. comprising a
plurality of verticaliy rotatable guide vanes and
horizontally rotatable guide vanes is provided.
| Fig. 7 shows an alternative arrangement for fitting
" the embo@iment to the frame of not a vent but a sliding door
of a batﬁroom 100. In this case, thé Siiding window 107 is
half opened and the cése main body i-is rigidly.secured'to a
support frame 108 from the outside of the bathroom 100. The |
support frame 168, wﬁiéh may be a panel or the like, is by-
turn_securéd to the frame 106 of.the sliding win&Ow 107 in
such a way that the joint section 2 is directed to the inside
of the room. Still alternatively, the embodlment may be
fitted to the frame 106 of an inward- opening vertical swing
window as shown in Fig. 8 or to a jalousié window 107 as
illustrated in Fig. 9.
With any of the above described arrangements, the

embodiment of ventilator/dryer assembly according to the



operation and the outlet 226 of the nozzl @225 in the ve

operation. ThiGentin®BRRbEPEL£E88 BCLRL s fad®BE L té‘f&pf‘x}% vet

air A

securing the joint section of the front panel to the frame or
a support member of the frame of a vent of the room without
requiring a cumbersome operation of'instailing a ventilation
duot or a drain system.

On the other hand; the grille 103 is preferably
provided at the lower opening 104 thereof with a wind
shifting mechanism 105 as shown in Figs. 30 and 31 in greater
detail. Such a wind shifting mechanism 105 preferably

S comprises in combination a first set of vertically rotatable
guide vanes 109 and a second set of horizontally rotatable
guide vanes 110.: |

_ Still preferably, the grille 103 is additionally
provided'at,the lower opening 104 thereof with a horizontal
guide rail.lll andla pair of bellows-type shutters 112, 112
arranged on the guide rail 111 and capable of expending and
contracting laterally. With these shutters 112, 112, it is
.possible to select a desired open area for allowing air to
pass through the opening 104; The shutters 112, 112 are
housed in respective left and right shaded storage areas

. 103a, 103a in Fig. 31 when they are fully opened.

It would be.understood that, with a grille Faving a
'configuration as desoribed above, the flow of dry air blown
out of the air outlet port of the embodiment can be

controlled in terms of both rate and direction in order to



44 out of the room 100 through the air inlet port 209, mmkes it pass-——-

t hrough the primary zone 201A and the secondary zone géﬁ%&@@h@#ﬁWHFEW hack
4ain vent 2%@3

fo'rth

into the room 100 via the air discharge opening 227
means of the blower 221 of the forced circul ati on nmeg
partition 214 is provided with a first veggilation hdg

secondary zofg. 70} BeC QHEVBisFaLE W vy /28 TVRG 1 A31 e 2680 RA. Poother cas L he

The inside of the case main body 1 is divided into
a lead-ih path 5 éommunicating with the air inlet port 3 of
the joint section'z and a treatment chamber 7 communication
wifh the lead-in path 5 via a communication opening 6
arraﬁged downstream relative to the lead-in path 5. The
communication opening 6 may'be proﬁided with a damper 8 that
can be opened aﬁd closed by means of a étep motor. If such
is the case, the damper 8 is remotely controlled by way of a
wired remote confrol unit 60 and,” in the ventilation mode of
operation, the coﬁmunication opening 6 may be automatically
or manually blocked by the damper 8 so that wet air drawn in
from the bathroom 100 through the air inlet port 3 by means
of a foréed circulation mechanism, which wiil be described
later, is directly diséharged out of the case main body 1
through a vent 9 arranged oﬁ a lateral side_of the case main
body and at the ddwnstream end of the lead-in path 5 without
passiﬁg through the treatment chamber 7.

In the dryihg mode of operation, on the ‘other hand,
the vent 9 of the lead-in path 5 is blocked by the damper.B.

Said forced circulation mechanism typically
domprises a singlé centrifﬁgal type blower 10 such as a
sirocc0'fan having an inlet 11 arranged vis-a-vis the air
inlet port 3 of the case main body and an air outlet port 12

arranged vis-a-vis the lead-in path 5. With this



partition 211 is provided with a second ventilation hol :
the primry zone 201A communicate with the quaternary z n@EEb&@FMVWTHHEEWS
arrangenent, part of wet air A:.introduced into the second zaﬁb 18gRr o
the room 100 is fed to the quaternary zong,201D and t he @@ék tﬂnthe ............
prinmary zone 201A by means of the forced | ati on nmechanrs

the drive ”Dhﬁf mint Nei bl ks At ATANYSLE b Rhell Rty vERNenD1D
may be cooled by the circulating air. The rotary drying deV|ce 231 of the

drying ~air inlet port 3 and forwards it to the treatment chamber 7.

Said treatment chamber 7 is by turn divided into a
primary side section 7A compppicating with said lead-in path
5 and a secondary side section 7B communiqating'with the air
outlet port 4 with a rotary drying.dévice 20 arranged
therebetween to separate them. The rotary drying device 20
is a stand-type derive that is driven to rotate by rotary
drive means, which will be described later, with its rotary
shaft O arranged horizontally and rectangularly relative to
the direction of the stream of wet air A drawn into thé
blower 10 so that the device rotates clockwise in a vertical
plane pe?pendicular to its rotary shaft Q. |

| While the rotary shaft Q0 of the rotary drfing
dgvice 20 of the above embodiment is horizontal and
rectangular relative to the direction of the stream of wet
air A drawn into the blower 10 so that the device rotates
clockwise in a vertical plane perpendiqular to its fotary
shaft 0 as illustrated in Fig. 10'ahd-described above, it may
élternatiVely be.arranged horizontally and in parallel with
the diréction of the stream of wet air A taken into the
blower 10 as illustrated in Fig. 11. Still alternatively, it
may be arianged verticallyland rectangularly relative to the

direction of the stream of wet air A taken into the blower 10

so that the device rotates clockwise in a horizontal blane



mechani sm 230 nay be same as the one used in the first eboe _ _ =
thérefore it will not be described here any further. A f| rREPLAGEMENT SHEET

(regenerating shell) 241 is arranged in the tertiary zong 201C at C 1995
position corresponding to the regenerating position 231B 'dPﬁiet-hZ-gf-‘r@g{ -------------

 Bwwmsm——— et

recovering position 231C of the rotary dr)M@9g devi ce 231-amnd contai ns
therein, as perpendicular to its rotary shaft Q0 as illustrated in Figs.

12 and 13.

Figs. 14'through 22 show possible alternative
positional arrangements the rotary drying device and the
blower of a ventilator/dryer assembly according to the
invention and corresponding routes of circulation of wet air.

As shown in Figs. 5, 23 and 24,.on the other hand,
the drive means for rotating the rotary d;ying device 20

... comprises in combination a number of teeth 21 arranged with
regular intervals on the outer peripheral surface and in a
same radial plane of the rotary drying device 20, a drive
motor 22 and an endless driving belt 23 fitted to the rotary
shaft of the drive motor 22 and having a number 6f
indentations 24 arranged on the inner surfaée_thereof, at
least one of the teeth 21 of the rotary drying device-zo
being engagéd_with 6ne of the indentations 24 of the driwving
belt 23 to drive the.rotary drying device 20 to rotate at a

- =2 predetermined réte of rotation. The drive means additionally
comprises a tension spring 25 constantly urgiﬁg the driving
belt 23 to constantly keep theﬁlatter under pressure.

With the above described arfangemeht, the rotary
drying device 20 can be driven to rotate for certainty
withoutigausing any siippage on the part of the driving belt
if it does not carry teeth arranged ovef the entire outer

peripheral surface thereof with a pitch same as that of the



45 shown in Fig. 42, a partition 242 that defines a | eag—=Frpati ﬁEﬂ
branched flow of dry air fromthe heat recovering.posit<ﬁ$ﬁ¥&9§%ﬁ”ﬁﬁ% T
rotary drying device 231 and a | ead-out path 244 for tuf{ning t Zﬂgﬁ

flow of dry air round toward the regenerating position'iglﬂﬁefmSL otar
drying device 231. An electric heater 2453@hich is a sheattred heater (PTC

heater) is aghaaaedtibnsh@d Wicithenaefiviihg bead- b3 parhmid4daandnghgement.
| ead-out path 244 and its rectangul ar heatlng surface 245a that allows air

to pass The rotary drying device 20 is adapted to take a

drying position 20A, a regenerating position 20B and a heat -
recovering position 20C arranged'sequentially in the sense of
rotation X. A regenerating shell 31 is arranged in the
_secendary side section 7B of the treatment chamber 7
vis-a-vis the heat recovering position 20C of the rotary
dr?ing device 20_in order to branch the flow of wet air A fed
into the primary side section 7A of the treatment chamber 7
and turn the branched air.flow round toward the regenereting.
position 20B so that a flow of regenerating air C is
produced, running opposite to the flow of wet air A. An
electric_heater (PTC heater) 32 is arranged in the
regenerating chamber 31.
On the other hand, an air discharging shell 33 is
arranged in the primery side secrion.7A the treatment chamber
: 7 vis-a-vis the regeﬁerating.position 20B of the rotary
drying device 20 at a position exactly opposite to the
regenerating shell 31 and connected with an exhaust pipe 34
for discharging exhaust air D that has been used for heatlng
and regenerating the rotary drying device 20 in the
regenerating position 20B is discharged out of the case main
body 1 via the botrom or a lateral side thereof. The exhaust
pipe 34 is provided in the inside with a filtering member

(not shown) such as a metal meshwork for blocking rain drops



t heret hrough is di sposed vis-a-vis the regenerating posi
rofary drying device 231. Then, in the secondary zone 20

the first shell 241 at a position correspondlng tothe r
position 231B of the rotary drying device3R31 and an exhaus

el ng.exposcahEEmill' SbCpiperanatopdvat ho®eE S?%ﬂ‘a%ﬁéﬁaﬁ'a?bgﬁoﬁé”zol
wind. -

Note that the amount of wet air A discharged from
the apparatus in the ventilation mode or- the amount of
exhaust air D discharged in the drying mode of operation is
offset by the same amount of fresh air entefing the bathroom
100 through a door gallery or a louvér thereof.

The air dischargihg sheli 33 is disposed exactly
opposite to the regenerating shell 31 with the.rotary.drying
device 20 and tﬁe partition 13 arranged therebetween as shown
in Figs. 25 and 26. The air discharging shell 33 and the
regenerating shell 31'a¥e coupled together by means of three
long bolts 35 passing through the flange 33a of the air
discharging shell 33 and the correépondihg flange 3la of the
regenerating shell 31 such that they are resiliently pulled
toward each other due to sp;ings 37 arranged around'the
respective bolts 35 and confined by nuts 36 held in
engagement with the respective bolts 35. Consequently, the
rotary drjing device 20 is resiliéntly pressed against the
partition 13 and the flange 33a of the air discharging shell
33 and the flange 31la of the régenerating shell 31 are held
in close contact ﬁith the respective operative surfaces of’
the rotary drying.device 20 by the biasing force of the

springs 37.

In Figs. 26 and 29, reference numeral 38 denotes



Thus, the flow of wet air A introduced into the secondamy—zane—201B-thestigh

tEé panary zone 201A by the blower 221 is branched an{l ReeiaGEMENDBHEET

through the heat recovering position 231C of-the rotar dryi?f@ﬂﬁﬁiﬁ@%ﬁs
WG onEls e

so that noisture is adsorbed there as in e case of tliepaer
Fig. 6. Then, the branched air flowis | to 46

sealing members respectively arranged between the flange 33a

of the air discharging shell 33 and the corresponding
operative éurface of the rotary drying device 20 and between
the flange 3la of-the-regenerating shell 31 and the
corresponding_operative surface of the rotary drying device
20.
As shown in Figs. 27, 28 and 29, the exhaust pipe
34 connected to the air discharging shell 33lis preferably
arranged in the primary side section 7A of the treatment
chamber 7 along the oﬁter periphery.of'the rotary drying
- device 20 in the éense of rotation X thereof and inclined
from the inlet side toward the outlet side. Additionally, it
is prefefably provided on the outer peripheral surface
thereof with a number of fins 34a. With such an arrangement, -
the exhausf pipe 34 heated by hot air coming from the
regenerating position of the rotary drying device 20 emits by
turn_heat to raise the.tempefature of dried heat in the room
and consequently improve the efficiency of drying the inside
of the room so that an elecﬁric heater with a relatively low
capacity may be used.
The air inlet port 3 in the joint section 2 of the
case main body 1 is provided with an air filter 41.
With the embodiment of Ventilator/dryér assembly as
described above, wet air A drawn out_of the bathroom 100 info

the case main body through the air inlet port 3 by means of



pass through the lead-in path 244 of the. rs shell 241|@nd turnet Foumre—,
to'run in a direction opposite to the flow of wet air A {|oRERIAGEMENT SHEET
regenerating position 231B at the junction, where air isjiheated QyDECERETC.
heater 245 so that hot regenerating air may pass throughl|ittf® rot-ary-gryi-ng
device 231 in the regenerating position 2338 and hence regenerate the

—————
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rotary dryin evi ce ‘hen di schar ged tom of the case
mai n body 20%h£h£9282r§hSiﬁéhggékiBhp§AZé¥ the treatment chamber 7 via

the communication opening 6 in the drying mode of operation.

Wet air A in the primary_si@g section 7A of the treatment
chamber 7 is then forced to pass through the rotéry drying
devicé 20, where the moisture contained therein is adsorbed
to the device to produce dry air B, ﬁhich is driven into the
secondary side section 7B of the treatment chamber 7 and theﬁ
forced out into the bathroom 100 via the air outlet port 4 to
complete a cldsed circle for air.circulation iﬁ the bathroom
100. |

More specifically, the drying position 20A of the
rotary d;ying.device 20 has a function of allowing wet air A
drawn into the primary side section 7A of the t;eatment
chamber 7 to pass through the rotary drying device 20 for
drying if by adsorption of moisture and feeding dried air B
int6 the secondary side section 7B of'thé treatment chamber

7. On the other hand, the fegenerating position 20B of the

rotary drying device 20 operates to allow hot air
(regenerating air) C to pass'through the rotary drying device
20 that has adsofbed moisture in the drying position 20A and
remove the moisture on the rotary dryihg deviée 20 in order
to regenerate the latter.

Finally, the heat recovering position 20C'has a

function of allowing air to pass through the rotary drying



connected to the second shell 246, while dry air B that has passed through

thé rotary drying device 231 in the drying position 231 3 8 =R eq=
the room 100 through the tertiary zone 201C and the air S Ft i

until the inside of the room 100 is satisfactorily driedi Note&%hd3EG H&S5
heat recovering position 231C of the rotaﬁ#Ldrying devi _D§§T"HFFUWSWMET“'

air A storedqegitbe20eenadaniszbeen2féBted passhéheegehevagbngngosatalionhe
rotary drying device 231 that has been heated in the regenerating position
231B. The capagi kp ebollhenBTEeheaber0245Ther flow of wet air A introduced
into the primary side section 7A of the treatment chamber 7
is branched in order to ﬁtilize the air partly as
regenerating air C that is made to pass through the rotary
drying device 20 that has been heated in the regenerating
position ZOB to recover heat from the device 20. Thereafter,
regénerating air C is heated by the electric heater 32 and
_ meﬁépt to the regenerating positioﬁ 20B.

The rotary;drying device 20 is a cylindrical device
produced by polymerizing metal silicate gel prepared from
silica gel and a plurality of different'metals such as
cobalt;_iron and_manganeée in a ceramic honeycomb laminate,
regulating the profile of the microﬁores of the prepared

'metal silicate gel to make it adapted to water molecules and
depositing a large number of hydroxyl groups in the
micro-pores to enhance the hydrophilic property of the device

- = 8C-that it can adsorb.and release moisture effectively and -
efficienfly.' The device fypically has a diameter of 20cm and
is rotated at a rate of a half revolution per minutes.
When the surface areas of the'rotary drying device
20 adapted respectively to the drying position 20A, the
regenefating posit;on 20B and the heat recovering position

20C that are arranged sequentially in the sense of rotation

of the device 20 are defined in terms of central angles 61,



heating regenerating air Cin the heat recovering positi?n=23§EFﬁﬁ?====?f”V
typically be 450W which is sufficient to heat dry air BtﬁiﬂkﬁQ§Mﬁﬁ?§ﬁE§FT
into the room 100 through the air outlet port 210 to a t?nperatZBeDECgﬁﬁﬁ

than the roomtenperature by about 6 degrggs. 47 As S'dmﬁeFHME+ﬂT"ﬁ4Z """ i

the rotary drying device 231 =2

82 and 83, these angles preferably show a relationship of
81>=62>=03. Typically, the relationship may be defined by
61:62:63=5:2:1. The-rate of air flow in the drying position
20A to the corresponding rate in the regenerating pesitien
20B may be 200(m3)h):20(m’/h).'

‘ It may be understood that.the diameter, the rate of
rotation, the ratio of the central angles ef the drying |
position 20A and the regenerating position ZOB and the heat
recovering position 20C or ©61:02:83 as well as the ratio of
the rate of air flow (m'/h) in the'drying position 20A and
the corfesponding rate in the regenerating position 20B may
be other than those cited above aesending on the required
drying capacity of the apparatus. _

The capaeity of the electric'ﬁeater 32 for heating
‘regenerating air C in the heat recovering position 20C may |
typically be 450W to raise.the temperafure of'dfy air B blown
out into the room th;ehéh the air outlet port 4 by about 6
degrees from the room temperature.

In.order to improve the effect of sterilizing the
air and the washed cloths in the room, an ozone generator may
be arranged within the case main body 1 so f;et-ozone can be
blown into the room with dry air B.

While the embodiment is fitted in a bathroom df a
detached'house in the above description, it may alternatively

be installed in an apartment house having a unitized



I's rotatably supported by a stainless steel sealing pane
a thickness of about 1.2mmthat -al so operates as the sec
separating the secondary zone 201B and the tertiary zone|{201C Qdiﬁmg;qﬁﬁe
mai n body 201. The seal ing panel nenber 251 is al so prov e R - e
ventilation hole 252 having a dianeter sm@38ler than that of the rotary

dryi ng devi 31 g.,180 t ot y ' be
fited into PRETVERERT . 15 SHkn I35tne OEelr i fBNETERHIGE ZUCTEN

é venti[ation In such a e 1 nner periphery

252a of the yenlifal}op.B9' f 422che Fohtiplidy, deldl | dLsQmArti g Hictls

into the vent of the bathroom facing a corridor or a veranda

RERIAGEMENTSHEET |

while a pair of ducts respectively connected to the air inlet
port 3 and the air outlet port 4 may be made to communicate
with a vent arranged in the ceiling.

Now, the control system of the forced circulation
mechanism of the embodiment will be,described_by referring to
Figs. 32 through 37.

Fig. 32 is a schematic plan view of the control.'
panel_of_the wired remote.control unit of the embodiment.

The cqntrol panel carriés thereon switches 61 including an |
OFF switqh 61A, an automatic (AUTO) operation switch 618,-an
air discharging switch 61C, a drying switch 61D and a'timer
selection sﬁitch 61E (e.g, 1H, 2H, 3H) and indiéatbrs 62 such
as an air discharging mode indicator 62A, a drying mode
" indicator 62B and timer.indicatqrs 62C1 through 6263. Each
of the indicators contains a light emitting diode that
fléshes whenever energized.
| Fig. 33 is a circuit diagram of the control circuit
for confrolling_the operation the embodiment by means 6f the
~ above wired remote control unit and Fig; 34 shows. an . .
alternative circuit diagram of the cdntrol circuit.
Referring to Figs. 33 and 34, it is designed to control a

humidity sensor 71 arranged near the air inlet port of the



outer periphery 23la of the rotary drying device 231 wit T Qnt  ¥-{:1f
Vice 231 FAGE MR RHESE

t hé device 231 facing the secondary zone 201B. The seal

has a bearing 253 for holding shaft of the rotary drying dSVt' ga&ﬂffat}gg%g
center of the ventilation hole 252, said bearing 253 bei g SOppEETEH T
arms 254, 255, 256 radially extending froB#% he bearing 253 tc the inner

peri phery 25 t ventilati hal e 2 tg,divide the circular_hole into
sectors corrégégéai2§3fogtR§%§?§?ﬁgnp8§P?§6n9§3&%?g1ﬁt°?§g§ﬁsr8PFﬁagan
posi ti on 2318 and t e Deat Leqors’ haReshy' 9y 230, ohal "EahBb e ¥udLY L N9

exhaust air, a solenoid 73 of a stepping motor (not shown)
for driving the damper 8, a bimetal 74 for opening the power
supply circuit of the electric heater (PTC heater) 32
whenevér the heater shows extraordinary high temperature, a
drive power source (AC 100V) 74, an electric fuse 76 and a
power source 77 for feeding the differeht mechénisms_of the
apparatus.

The wire§ remote controi unit 60 operates to switch
from the ventilation mode to the drying mode or vice versa in
a manner as described below by referring to the flow chart of
Fig. 35. _Assume that the automatic (AUTO) operation switch
61B is turned on and an operation of two hours is seleéted by
using the timer selection switch 61E.

Then, the apparatus starts operating and the
solenoid 73 of the damper drive motor is energized to drive
the damper to block the communication opening 6 between the
lead-in path 5 guiding wet air A from the room and the
primary side section 7A of the treatment chamber 7 and
opening the vent 9 so tbat wet air drawn out of the room into
the lead-in §ath 5 of the case main body 1 by the blower 10
is directlf discharged.through the.vent 9. _(Note that the
air discharging mode indicator 62A and the timer indicator

62C2 flash under this condition).



231, the sector defined by the radial arns 254 and 256 a rg W$gy§§w)
thé drying position 231A of the rotary drying device 231 |V|de gy a
reinforcing arm 257 al so extending fromthe bearing 253 tip thelZidnpet, ! Q __________
peri phery 252 of 48 the ventilation hole 252. The reinf T ng 257
prOV|ded to prevent the - 38

At the same time, relay switch Rl is turned on by

micro-cbmputer 81 by_way of buffer 82 connected thereto to
drive the blower 10 at los speed (L) under the control of
relay switch R2 that is also turned on.

As the apparatus.operates in the air discharging
mode, the humidity Tl in the bathroom 100 falls and, when the
hﬁmidity sensor 71 senses that Tl is lower than a
predetermined humidity level T (Tl<=), the solenoid 73 of the
damper 8 is energized again to drive the latter to open the
sommunisation opening 6 and, at the same time, close the vent
9 so that wet air A from the room is led into the érimary
side sestion 7A . of the treatment chamber 7 via the.
communication opening 6 and the apparatus operates in the
drying operation mode.

Under this condition, the air discharging mode
indicator 62A is turned off and the drying mode indicator 62B
starts flashing. At the same time,'reiay switch R3 is turned
on to shergize the electric heater 32 and, at the same time,
the relay switch R2' is turned on again to shift the operation

. 6f the blower 10 to high speed operation (H).

When a duration of two hours is over, the apparatus
automatically stops operating in the drying mode.

. .Fig. 36 shows a flow chart of an alternative
operation of switching from the air diséharging speration

mode to the drying operation mode of the wired remote control



seal i ng panel

nmenber 251 from being deformed by heat emtted fromthe

heated rotary drying device 231 and maintain the alrtlght c
bet ween the outer periphery 231a of the rotary drying d F KéémaﬂmS#WEH
|

i nner periphery 252a of the ventilation hole 252 of the
menber 251 and hence the drying effect of 3y he apparatus

rei nforcing CIE P VAYAE]

? ...l.y.,..?t..he

%%
nb
relatively thinto redl'lfcwS %*eﬁfr\go %% 9§:%ﬂ'e° ﬁ’tﬂr(?dy 201

additionally ¢
in the

1 ran in the air inlet port 209
r@ur:ﬂts efsor{j"}:haeI rogelxl'a;[telron .6 I-Pr a %%e humidity sensor o% Fig.

33 is replaced by a timer relay TM that makes the apparatus

operate in the air discharging operation mode for a

- predetermined period of time (e.g., 30 minutes). The circuit

is designed to control a clockwork type OFF timer 91 for
selecting an overall operation time, a bimetal 92 for opening

the power supply circuit of the blower whenever it senses

.., @Xtraordinary high temperature in the air being discharged, a

L e,

solenoid 93 of a stepping motor (not shown) for-driving the
damper 8, an electric fuse 94 for opening the power supply
circuit of the electric heater (PTC heater) 32 whenever it
shows extraordinary high temperature, an air discharging
operation indicator 95A and a drying mode operation indicator
95B, each of said indicatofs containing an incandescenf lamp.
An induction mcfor IM is used for the blower 10.

Now, another embodiment of ventilator/dryer
aséemblf according. to the invention will be deséribed by
referring to Figs. 38 through 44.

- As shown in Figs. 38 through 42, it has a

| redtangularly parallelepipedic case main body 201 comprising

|

a front panel 202_to be placed vis-a-vis the wall of a room
such as a bathroom 100, a bottom panel 203, a rear panel 204,
a pair of lateral panels 205, 206 and a top panel 207, of

which said front panel 202, said bottom panel 203, said rear



joint section 208, which air filter 261 is corrugated afrrFostrated| i
38, 40 and 41 to naxim ze the surface area and he‘c@ﬁ?&kﬂﬂM&ﬁEsﬂﬁgT‘
capacity thereof. Such a configuration of.the air filtgr 26129 %%

effective to absorb noises generated by the blower 221 8 nt
in the inside of the case nmain body 201 t A8t nay ot her w

Fi gs.

rRRtether... CQ[m

i

through the gandInl2nd peid B THtereaspamls body 205 hve %@pa%mryl ses a
sound * insulating menber 262 arranged on the fifth partition-215 in the

primary zone xkmbled.he case main body 201, whi ch sound

A joint section 208 is projecting frontward from
thé center_of_said front panel 202 and an air inlef port 209
and an air outlet pdrt 210 are vertically arranged side by
side within said joint section 208 so that air can be drawn
in and blown out through a single limited area on a single
side of the case main body 201. The joint section 208 of the
case main body 201 is so dimensioned that it can be.easily
tightly fitted from the outside into the frame 102 of an
existing vent arranged on a wall 101 of a bathroom 100 of a
building with the joint section 208°directed to the inside of
the room. It may typically have a height and a width of
150mmx200mm. S

The inside of the case main body 201 is divided
into a primary zone 210A communicating with the air inlet -
port 209 in the joiﬁga§éction 208, a secondary zone 201B for
rece;ving wet air A from the room 100 by means of a forced
circulation mechanism 220 comprising a centrifugal type

blower 221 such as a sirocco fan arranged in said primary

R SN
PO

. zone 201A and a tertiary zone 201C for receiving dry air B

obtained by removing moisture out of wet air in said

secondary zone 201B by means of a drying mechanism 230

- comprising a rotary drying device 231 designed to adsorb

moisture and discharging dry air B into said room 100 through



i nsul ati ng nenber 262 is |ocated between the air inlet pahtp@QQEM@N&QﬁHQQS

mei n body 201 and the inlet 222 of the blower 221 such tjpat nqj
generated by the blower 221 in operation 49 can be ef|f @g ____________________________

s =  F4

frombeing emitted through the inlet of the blower 221 tla=t Yoo *“ de %hf
that the blower 221 and the rotary drying4l :

sald air outlet port 210, said zones being separated from
each other by partitions 211, 212 and_213 respectibely.
More specifically, said primary zone 201A and said
secondary zone 201B are sep§;§ted by said first partition 211
and said secondary zone 201B and said tertiary zone 201C are
.separated by said second partition 212 so that wet air A in
the.bathroom 100 is drawn in via said air inlet bort 209 and
_ made to sequentially pass through said primary zone 201A,
said secondary zone 201B and said tertiary zone 201C and
blown back into said room 100 via said air dutiet port 210 bf
means of said blower 221, while said rotary dfying device 231
is located between séid secondary zone 201B and said tertiary
zone 201q and adsorbs moisture in wet air A made to pass
therethréugh by the blower 221. |
The inletl222 of the blower 221 of the forced
~circulation mechanism 220 disposed at the front end of the
blower 221 faces said primary zone 201A and the outlet 223 of
the blower 221 faces said secondary zone 201B, while the
drive motor 224 which is integral with the blower and
arranged at the back of the latter is located within a
quaternaty zone 201D defined by the first partition 211 and a
fourfh partition 214. |
. .The rotary shaft Ol of said blower 221 and the
rotary shaft 02 of the rotary drying device 231 of the drying

mechanism 230 are juxtaposed and located on a same horizontal



devi ce 231 of the above enbodi ment that arethe heavi est Gampenents g Qe
apparatus are arranged substantially symretrically in thg agpgAggM@Nb@ﬂEET

201 so that the entire apparatus can seldom |l ose its bal g
i mprove the effect of sterilizing the air and the washed

room an ozone generator (not shomn) arrgidjed within the

of the case yhidle baslyavhie Sto @,]Z&sl@ s P20Y Q¥ il @dd¥ ,ﬁa:ﬂmms&lh dry

air B. [Advantages of the Inventl
201 to be placed vis-a-vis the wall of the room 100 and the

frohtal_plane of said inlet 222 of said blower 221 is
arranged obliquely relative to the frontal plane of said air
inlet port 209 so that the qase_main body 201 may have
reduced length and width as viewed from the front panel 202.
The.case main body 201 additionally comprises a
fifth partition 215 horizontally arranged'at a loﬁer portion
~...of the primary zone 201A to separate the primary zone.201A
and the tertiary zone 201C with the partitions 211 and 213.
The_case main bodf 201 also comprises a-sixth partition 216
.arranged_to form a path for dry air B in the tertiary zone
- 201C to be blown back into the room 100 through said air
~outlet port 210.

' A blow-out nozzle 225 is formed by utilizing a part
214a of the fourth partition 214 and.connected to the outlet
223 of said blower 221. Said nozzle 225 has an outlet 226

- ~~facing said secondary zone 201B and a wall 225a, which is
. arranged opposite to the rear panel 204 of the case main body
201 and ca;riers an air discharge opening 227 disposed
' vis—a-Qis a vent 204a formed in the reér panel 204,
The blower 221 is unitized with the first partition
211 separating'the primary zone 201A, the secondary zone 201B
and the quaternary zone 201D and the blowééut nozzle 225

realized by utilizing a part 214a of the fourth partition



As described above in detail, with a ventilator/dryer asse cheyH =5
wef air conprising a treatnent chanber in the case main b (ep HicEeE NTSHEET
treatment chanber is divided into a primary side section i Qeg(m'ﬂ}\ﬂg%
side section with a rotary drying device disposed therebef{iwegn.and. a..

ci rcul ati on mechani sm housed is provi ded 8 cause air drajln_ire

inlet port toppas &@a@htwera@@@&I&mﬁé\rﬁéepﬁncﬁmﬁm@mm of

t he treatnen er and the rotary drying device and since the rotary .

drying deviceglgs éﬁé@&&eﬂaf£héigﬁ'i&ﬁwﬁéﬁéFﬁtiﬁg(¥Hb secondary zone 201B

and the tertiary zone 201C. The hnits_can be removed out of
the case main body 201 by pulling them upward after removing
the top panel 207 from the case main body 201.

The case main body 201 additionally comprises a
first guide section 217 formed by a recess of the fifth
partition 215 arranged at a lower'portion of the primary zone
201A and paired second guide sections 218, 218 formed by

- arranging a pair of L-shaped pieces on the bottom panel 203
of the case main body 201. The. first guide section 217 is
designed to engagedly receive the'iower end 221a of the
blower 2?1 unitized with said first paftition.211, while the
second gdide sections 218, 218 engaéedly receive the lower
end 212a of the second partition 212 unitized with the rotary
drying device 231 so that the both units may be-placed.in
position accuratelquﬁd efficiently before they are secured

_in position by means ofuscrews.

The case main body 201 further comprises a damper |
disposed within the nozzle 225 that can be rotated by means
of a step motor_229. Said damper 228 is so controlled as to
block the air discharge opening 227 of the blow-out nozzle
225 in the drying mode of operation and the outlet 226 of the
nozzle 225 in the ventilating mode of operation. Thus, the

embodiment can operate as a ventilator that draws wet air A



tage a drying position for ceusing the rotary drying deviveREpLgﬁgﬁgNﬁgﬁggb
noi sture out of wet air passing therethrough, a regeneratifng posi
causing hot air to pass through the rotary drying device-thg&ehé _____ Qgggﬁgégm

noi sture in order to renove the noisture and a heat recovesng—pasition—tor
cooling the rotary drying device by causi4fg air to pass '

out of the room 100 through the air inlet port 209 makes it

. pass through the primary zone 201A and the secondary zone
201B and blows it back into the room 100 via the air
discharge opening 227 and the vent 204a by means of the
blower 221 of the forced circulation mechenism 220.

The fourth partition 214 is provided with a first
ventilation hole 219A for making the secondary zone 201B
communicate with.the quaternary zone 201D, whereas the first
partition 211 is provided with a second ventilation hole 219B
for'making the primary zone 201A communicate with the |

-quaternary zone 201D. With this arrangement, part of wet air.
A introduced into the secondary zone 201B from the room 100
is fed to the quaternary zone 201D and then back to the

- primary zone 201A by means of the forced circuiation
mechanism 220 so that the drive motor 224 of the blower 221
arranged in the quaternary zone 201D may be cooled by the
circulating air.

The rotary drying device 231 of the drying
mechanism 230 may be same as the one used in the first
embodiment and therefore it will not be described here any
further. |

A first shell (regenerating shell) 241 ,is arranged
in the tertiary zone 201C at a position corresponding to the
regenerating position 231B and the heat recovering 9051tion

231C of the rotary drying device 231 and contains therein as



t hrough the device that has been heated in the regenerating Lon =y
operation of drying wet air in the roomwhere the asse Ligt SREE
means of the rotary drying device and that of regeneratfn rotary
drying device can be carried out on a continuous basis iin_the c@ytggummda
of operation. Additionally, since the fofted circulatio Al srm-ef—tFe

g?nti'ator/d%ﬁ%&n@i&?%ﬁbﬁ_Q@HP%i%%&t&tibﬂgbﬂzbkﬁﬁﬁrdé?ﬁhfﬁrQmﬁeéﬁdin path

i scharges air both for Tair circulation in the roomand for regeneration of

the rotary dr234i3n%oqe\éi'%(i‘anched flow of dry air from the heat recovering
position 231C of the rotary drying device 231 and a lead-oﬁt
path 244 for turning the branched flow of dry air round
toward the regenerating position 231B of the rotary drying
device 231. An electric heater 245 which is é sheafhed
heater (PTC heater) is arranged at the junction of the
lead-in path 243 and the lead-out path 244 and its
rectangular heating surface 245a that allows air to pass
therethrough is disposed vis-a-vis the regenerating position
231B of the rotary drying device 231.

Then, in the secondary zone 201B, a second shell
(air discharging shell) 246 is arranged vis-a-vis the
.lead~out path 244 of the first shell 241 at a position
corresponding to the regenerating position 231B of the rotary
drying device 231 and an exhaust pipe 247 is connected to the
bottom of the second shell 246, said exhaust pipe 247 being
exposgd to the.outside through the bottom of the case main
body 201. |
Thus, the flow of-wet air A introduced into the

secondary zone ZOIB.through ihe primary zone 201A by the
lbldwer 221 is branched and made to flow through the heat
recovering position 231C of. the rotary drying device 231 so
that moisture is adsorbed there as in the case of the air

flow shown in Fig. 6. Then, the branched air flow is made to



the overall configuration of the ventilation systemof the room can_[

sifiplified for downsizing to realize a l'i ght wei ght apg redueet
cost. Wien air fed to the rotary drying device in sai % and
air fed to the device in said regenerati position afle oppoggtaEﬁ EﬁgeCIed
in a ventilator/dryer assenbly accordin the i nventi Baeas descriBag

above by ref gagish&hroughe ther Qeddripepathl 2dldeoifnehat FIFs
devi ce can be cleaned autonatically wi thout difficulty.

turned round to run in a direction opposite to the flow of

Bheldt 2dy. adndi ng

wet air A toward the regenerating position 231B at the
junction, where air is heated by the PTC heater 245 so that
hot regenerating air may pass through the rotary drying
device 231 in the regenerating position 231B and hence
regenerate the rotary drying device 231.

Air D that has been used for regenerating the
rotary drying device 231 is then discharged from the bottom
of the case main body 201 through the exhaust pipe 247
conneoted to the second shell 246, while dry air B that has
passed through.the rotary drying oevice 231 in the drying
position 231A is blown back into the room 100 through the
tertiary zone 201C and the air outlet port_210 nntil the
inside of the room 100 is satisractorily dried.

Note that the heat recovering position 231C of the
rotary drying device 231 allows wet air A stored in the
secondary zone 201B to pass therethrough and cool the rotary
drying device 231 that has been heated in the regenerating
position 231B. The capacity of the PTC heater 245 for
heating regenerating air C in the heat recovering position
231C may typically be 450w, which is sufficient to heat dry
air B to ke bhlown back into the room 100 through the air
outlet port 210 to a temperature higher than the room

temperature by about 6 degrees.



When a sguide path is provided in said case main body t & ar T —oraw
fromthe roomthrough the air inlet port to the prinar EQkﬂ%kNﬁNBﬁ“ﬁ?Tt
treatment chanber and a danper is provided downstream flo th g 1

di scharge wet air directly out of said case mai n body %ezt ;@'g@ ﬁ@

t hrough said treatnent chanber in a ventigzator/dryer a
the invention as

rding
As shown in Fig. 44, the rotary drying dev1ce 231

is rotatably supported by a stéinless steel sealing panel
member 251 having a thickness of about 1.2mm that also
operates as the second partition 212 séparating the secondary
zone 201B and the tertiary zone 201C in the case main body
201. The sealing panel member 251 is'also’provided.with a
ventilation hole 252 having a diameter smaller than that of
the rotafy drying device 231 (e.g., 20¢m), Thus, the rotary
%Q:Ying device 231 can be fitted into the ventiiation'hole 252
in such a way that the inner periphery 252a of the
ventilation hole 252 is airtightly held in contact with the
oufer pe;iphery 231a of the rotary drying device 231 with the
~ front siQe of the device 231 facing the secondary zone 2615.
The sealing panel member 251 has a bearing 253 for
holding sﬁaft of the rotary drying device 231 at the center '
of the ventilation hole 252, said bearing 253 being supported
by arms 254, 255, 256 radially extending from the beéring 253
- = gec<the inner. periphery 252a of the wventilation hole 252 to
divide the circular hole ihto sectors corresponding to the
_T- drying position 231A, the regenerating position 231B and the
heat recovering position 231C of the rotary drying dewvice
231, the sector defined by the radial arms 254 and 256 and
corresponding to the drying position 231A of the rotary
dfying device 23; being divided by a reinforcing arm 257 also

extending from the bearing 253 to the inner periphery 252 of



descri bed above by referring to the third aspect of the invention, the
operation of ventilating the roomand that of drying it can be carried out
i ndependently and sequentially to inprove the efficiency—of—dryin T-oqm
and consequently reduce the tine requiredééor drying vwnﬂﬁﬁfkﬂdéyﬁgyﬁ$$kéfyl
regenerating shell is arranged in the seesReary side seftion2d DED 4005
treat ment Chac{ﬁéerve"iﬂﬁlpc{ﬁ‘&p%l‘@ tdxheating neans for hgdfathg-air cobtietr

at r '

fromsaid he ecovering position in order to apply heated air to the

rotary drying deVicei'%ﬁé“}éfﬁ¥ﬂ¥ﬂfﬂ&'gldﬂﬁﬁfiﬂQ‘d?E@i%%dakb prevent the

sealing pahel.member'251 from being deformed by heat emitted

from the heated rotary drying device 231 and maintain the
airtight connecting between the outer'periphery 231a of the
rotary drying device 231 and the inner periphery 252a of the
ventilation hole 252 of the sealing panel member 251 and
hence the drying effect of the apparatus. Additionally, the
reinforcing arml257 allows the sealing panel member 251 to be
made relatively thin to reduce the weight of the unit.
The case main body 201 additionélly comprises an

air filter 261 arranged in the &dif”inlet port 209 in the

| joint segtion 208, which air filter 261 is corrugated as
illqurafed in Figs. 38, 40 and 41 to maximize the surface’
areé and hence the filtering capacity théreofr Such a |
configuration of the air filter 261 is also effective to
absorb noises genefé%éd'by the blower 221 and other
comppnehts in the inside of the case main body 201 that may
otherwise be“emittéd through the air inlet port 209.

| The case main body 201 further comprises a sound
insulating member 262 arranged on the fiftﬁyé;ftition 215 in
‘the primary zone 201A in the case main body 201,”wh1ch sound
insulating member 262 is.located between the air inlet port
209 in the case main body 201 and the iniet 222 of the blower

221 such that noises generated by the blower 221 in operation



di scharging shell is arranged in the primary side sectiop
chanber as an air dischargi ng nechani smfor discharging
case nmai n body collected fromsaid regenerating position
shell and said air discharging shell being disposed vis-§
rotary drying device |ocated therebetween49in a ventil att
accor di n? tﬁchhebénemebmvesydp‘sewiabeedalﬁmm beingf emittgdt @ﬁrﬁéghoﬁhe-h
aspect of the

inlet of the blower 221 to the outside.

---- 7

Note that the blower 221 and the rotary drying
device 231 of the above embodiment that are the heaviest
components of the apparatus are arranged substantially
symmetrically in the case main body 201 so that the entire
apparatus can seldom lose its balance.

- In order to improve the effect of sterilizing the
air and the washed cloths in the room, an ozone generator
(not shown) arranged within the tertiary zone 201C of the
case main body 201 so that ozone can be blown into the room
with;dry air B.

[Advanta;es of the Ihvention]

As described above in detail, with a
ventilator/dryer assembly for drying wet air comprising a
treatment chamber in the case.main body, since the treatment
chamber is divided into a primary side section and a
seéondary side section with a rotary drying device disposed
therebetween and a forced circulation mechanism housed is
provided to cause air drawn from the air inlet port to pass
through the lead-in path, the secondary side section pf.the
treatment chaﬁber and the rotary.drying device and since the
rotary drying device is arranged in such a way that it can

take a drying position for causing the rotary drying device



52 invention, hot air to be discharged fromthe ventil afforraryrer—asseably
is'prevented frombeing fed again to the rotary drying reﬂﬁﬂkﬁQﬁMﬁNﬁﬁﬂE&Dr
the noi sture adhering to the rotary drying device can bg effiii Eﬁé?qggs
removed. Consequently, the entire roonwmhg e the ventH.wQ%Qd.ég.ﬁ ssenhl
Is installed can be dried effectively and—i##iciently. T a reads

f-or a brancheg adsd?® h&EtdEe out of wet air passing therethrough, a

regenerating position for causing hot air to pass through the
rotary drying device that has adsorbed moisture in_order to
remove the moisture and a heat recovering position'for
cooling the rotary drying device by causing air to pass
thréugh the device that has been heated in the regenerating.
position, thg operation of drying wet air in the room where
the assembly is installed by means of the rotary drying
device and that of regenerating the rotary drying devicg cén
be carriéd out on a continuous basis in the drying mode of
operétion.

Additionally, since the forced circulation
mechanisq-of the_ventiLafor/dryer assembly comprises a'single
blower that draws and discharges air both for air circulation
in the room and for regeneration of the rotary drying device,
the overall configuratioﬁ 6f the ventilation system of the
room can be simblified for dqwnsizing to realize a
lightweight apparatus at reduced cost.

When air fed to the rotary drying device in said

- drying position and air fed to the device in said
regenerating position are opposite;y directed in a
ventilator/dryer assembly according to the invention as
described abbve by referring to the second aspect of the
invention, the rotary drying device can be cleaned

automatically without difficulty.



fromthe heat recovering position of said rotary dryi ng|Uevice ano—= |

| ead-out path for turning the branched-air flow round t{QvRFRFAGRMENT SHEET

regenerating position are forned in said regenerating spell ' ed

fromeach other by a partition and an el ectric heater ii'%??gggggggggg%en

junction of the lead-in path and the | ead3dut path, the bl owing and freeer+

side of the electric W%ﬁrabgﬁf@e%éﬂﬁ’sfg afésifdé[/d Sif NEa { P Ae46E ha {9
ryin

position of said rotary device, in a ventilTator/dryer assenbly

aco0rding Qe LOVEIIAQ ES HESH ! Hich 20 b "SLASIIN kA 4l {A1L

aspect of t

port to the primary side section of the treatment chamber and
a damper is provided downstream to the guide path to
discharge wet air directly.out of said case main body without
passihg it through said treatment cﬁamber in a
ventilator/dryer assembly according to the invention as
described above by referring to the thirdlaspect of the
invention, the operation of ventilating the room and that of
drying it can be carried out independently and sequentially
to improve the efficiency of drying the room and'consequently
reduce the time-required for drying washed cloths.

’If a regenerating shell is arranged in the
secondarf side section of said treatment chamber and provided
wirh heating means for heating air collected from said heat
recovering position in order to apply heated air to the
rotary drying device in the regenerating position and an air
discharging'shell is arranged in the primary side section of
said treatment chamber es an air discharging mechanism for
discharging hot air out of said case main body collected from
said regenerating position, said regenerating shell and said
air discharging shell being disposed vis-a-vis with said
rotary'dry;ng device located therebetween, in a
ventilator/dryer assembly according to the invention as

described above by referring to the fourth aspect of the



i

I nventi.on, the width of the regenerating shell can be reg f
consequently the entire ventilator/dryer assenbly may be sREHﬂKGEMENT§HEET
down-sized. Since air to be used in the heat recovering IOSitioﬂgiﬁ c Egs
obt ai ned by branching the flow of air fed_to the drying poBatki.oR¥a ént-e"m
air that has been heated in the heat rec i ng positiony or_tne

regenerating;RO3hi3R, hot air to be discharged from the ventilator/dryer

assembly is prevented from being fed again to the rotary
drying device and therefore the moisture adhering to the
rotary drying device can be efficiently removed.
Consequently, the entire room where the ventilator/dryer
assembly is installed can be dried effectively and
efficiently.
If a lead-in path for a branched air flow coming
.. from the heat recovering position of said rotary drying
device and a lead-out path for turning the branched éir flow
round toward the régenerating position are formed in said
regenerating shell and separated from each other by a
partition and an electric heatef is arrgnged at the junction
of the lead-in path and the lead-out path, thé blowing and
heating.side of the electric heater-béing disposed vis-a-vis
the regenerating position of said rotary drfing device, in a
ventilator/dryer assembly according to the invention as
- =< dadcribed above by referring to the fifth aspect of the
inveﬁtion, the width of the regenerating shell can be reduced
and consequently the entire vehtilator/dryer assembly may be
'significantly down-sized.
Since air to be used in the heat recovering
position is obtained by branching the flow of air fed to the
dryihg position and thé'air that has been heated in the heat

recovering position is used for the regenerating position,



the operation of heating regenerating air can be carried out efficiently

Consequently, a | ow capacity heater nmay be used for the rpoS = |
i nvention. The use of air obtained by branching the fIOM/oﬁééﬁéééng fshEET

the roomas regenerating air can significantly reduce the conpaZQnQECo f
the rotary drying device as conpared w thgg conparable c nPRAL ol

appar oL us 1 Wl Ui BN 6 o e KSOEBEELTIOL Bl s s 0 SULLALS O VT
device and a_forced ¢cjroulall on NESPRAD S POy 0 & RSEedP Hay WY used

for the purpoée of the invention. The use of air obtained by

branchinglthe flow of air fed from the room as regenerating'
éir can significantly reduce the contamination of the rotary
drying device as compared with a comparable conventional
apparatus that use ambient air as regenerating air.

With a ventilator/dryer assembly for drying wet air
domp;ising a treatment chamber,.a rotary drying device and a
forced ci:culation mechanism housed in a case main body
provided with an air inlet port and an air outlet port
e#posed to the outside as described’ above by referring to the
ninth aspect of the invention, the operation of drying the
inside.of the foom where it is instailéd'can be carried ouf
efficiently to significantly reduce the_rate of consuming
energy and consequently the time required for drying washed
cloths can be greati;miéducéd because it further comprises an
air disgharging mechanism for directly discharging air in the
room and therefore air can be selectively forced out of the
foom before it is caused to pass through the rotary drying

- device by means.of the forced circulation meggéﬁism.

If an operation control mechanism is provided for
causing thé air diséharging mechanism to directly discharge
air taken in by said forced circulation mechanism before N

applying it to said rotary drying device, until the relative



provided with an air inlet port and an air outlet port _
oufside as described above by referring to the ninth aspe@®EPLACENENT SHEET
i nvention, the operation of drying the inside of the rogm where iq |
installed can be carried out efficiently to significantl /D@Edu&g" ﬂkﬁ%dﬂ&ﬁ
of consuming energy and consequently the §4ne required f F '
cloths can b e S eL. .c

| an Phufiadel o dhesdat %g& §g %eﬁ%ﬁaﬁ £oCQTRELAEEe 2R LA level

di schar gi ng ani rectl'y discharging a room and
therefore air be sel tlvel FelAel ut_ .of the r b [ used
to pass t hr o h%gﬁ 5%? %ﬁf erQO% Ef time be%ggb gEB&@ihB‘i%_%%

said rotary drying device in a ventilator/dryer assembly

according to the invention as described abcve by referring to
the ninth aspect of the invention; the operation of
ventilating and/or drying the inside of the room can be
carried but more efficiently.

With a ventilator/dryer assembly fér drying wet air
comprising a rotary drying device and a forced circulation |
mechanism housed in a case main body provided with an air
inlet port and an air outlet port exposed to the outside as
described above and characterized in that said case main body
is divided at least into a primary zone held in communication
.With saia air inlet port, a tertiary zone held in
communication with said air outlet port and a secondary zone
arranged adjacent to said primary and tertiary zone and said
ventilator/dryer aséembly further comprises a blower unit
comprising a centrifugal type blower for circulating air from
séidlair inlet port sequentially through said primary,
secondary and tertiary zones to said air outlet port and said_
rotary drying device is arrénged between said seéondary ahd
tertiary zones to.adsorb moistuie out of air brought *o
contact with it form é specifically designed air flow path,
the overall cohfiguration of the ventilation system of the

room can be further simplified for downsizing.



devi ce ,by neans of the forced circulation mechanism |f an operation -

cont r ol

mechani smis provided for causing the air discharigl
directly discharge air taken in by said forced circul ati H%%&E§EF@@F§H¥ore
applying it to said rotary drying device, gntil the rel at \S%m- Z%?Iﬂﬂﬂlﬂgﬁy

in anbient air is reduced to a predeter

| evel

If said case main body is further divided to form a
quaternary zone arranged adjacent to said primary and
sedondary zone with said air inlet port of the blower of said
blower unit facing said primary zone with the drive'motor of
said blower disposed in said quaternary zone and a cooling
patﬁ is provided to for directing part of air blown out of
said primary zone toward said secondary zone to said
quaternary zone and then dischérging into the primary zone in
a ventilator/dryer assembly as according to the invention and
deééribed above by referring to the preceding aspect of the
invention, the blower unit canlbe effectively and efficiently
cooled while the ventilator/dryer assembly is in operation.

_ 1f said blower unit and said rotary drying device
are arranged in juxtaposition in such a way that their rotary
shafts are found on a same horizontal plane relative to the
side of said case main body for interacting with the inside
of the room in a ventilator/dryer assembly according to fhe
invention as described above by referring to the preceding
aspect of the invention, the width of the case main body of

the ventilator/dryer aSsembly as viewed from the side.thereof

for interacting with the inside of the room can be

significantly reduced.
If thé blower and the rotary drying device are
fitted to the respective partitions dividing the inside of

the case main body into a primary zone, a secondary zone and
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or for ,a predeterm ned period of tinme before applying

drying device in a ventilator/dryer assenbly according
descri bed above by referring to the ninth aspect of th
operation of ventilating and/or drying the inside of theDatom.can.be..........
carried out nore efficiently. Wth a ventdfl at or/dryer &
wet air conprd S¢dikfarPizine IrdHd b it ety @rvdfigldéice can

mechani sm housed in a“case nmain body provided with an™air inlet port and an

air outlet pgfd SaNAS tbidie R PsdHa s,

If, finally, said blower unit is fitted to said

®REPhACE

;partition panel separatingnsaid primary and secondary zones
and said rotary drying de&ice is fitted to said partition
panel separating said secondary and tertiary ZOnes so that
'Said blower unit and said rotary drying device are réalized
in the form of removable units combined with the respective
partition pénels in a ventilator/dryer assembly according to
the invention. as described above by referring to the |
preceding aspect of the invention, both the blower unit and
the rotary drying device can be fitted to and removed from
the case main body with ease and held stably in position so
that the.entire ventilator/dryer assembly can Qe serviced

without difficulty.



descri hed above and char act eri zed—i-n—ttar—sai d case main body is divided at

least into a primary zone held in Twnﬁ\ th sai __TﬁrCf—ﬁﬁ%F—ﬁau
tertiary zone held in communic Qﬂm‘m e out | et pBF?U’é?EM@@T SHEET {l
secondary zone arranged adj ace pi ry and terfjiary ali
ventil ator/dryer assenbly furtHher r uni %%%p??gﬁﬁgﬂq%gnn

centri fugal &qg@ ﬂéq&ﬁiléﬁﬁ férculatlng‘arr‘fronlsaid air rtnlfet7p
sequentially rough sard primary, secondary and tertiary zones to said air

outl et port and gaj g0l gLy Ay 00 SE¥bisLy et "GPt RRYE: Bhtbrising

secondary an

m—-v-'r"!"!-

a treatment chamber, a rotary drying device and a foréed
circulation mechanism housed in a case main body provided
with an air inlet port and an air outlet port exposed to the
outside,.characterized in that the treatment chamber is
divided into a primary side section and a secondary_side
section with the rotary drying device disposed therebetween,
-&ngpgt the forced circulation mechanism draws air from the room
where the véntilator{dryef assembly is installed via said air
inlet port to the-primary side section of the treatment
chamber,.passes it through fhe rotary drying device and sends
it back {nto the room through the secondary side séction of
the treafment chamber and the air outlet port by means of a
single blower and that the rotary drying device is adapted to
take a drying position, a regenerating position and a heat

recovering position sequentially in the sense of rotation,

(9}

=tha device adsorbing moisture from the air passing
therethrough from the primary side section of the treatment
chamber in the drying position, hot air being made to pass
through the device in the regenerating position to remove
moisture adsorbed by the device in said drying position,
cooled air being made to pass through the heated device in
the heat redovering position to cool the device heated in

said regenerating position.

T2
This Sheet Has

I
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tertiary zones to adsorb noisture out ontact with it i
forma specifically designed air flow ‘m l ﬂ le i _ o '
the ventilation system of the roon1ca S|np || cBEPIACEME

downsi zi ng. |f said case main body is further di vi ded™tlo forqé DEC 'E85
quaternary zone arranged adjacent to said3Brimary and secaonhdaey- %ne_mLih»_J

said air inlef pg tveqtil%ecé}l/ﬁﬁ;ezofasséaﬁly according to C aim 1, wherein

air fed to the rotary drying device in said drying position
and air fed to the device in said regenerating position are

oppositely directed.

3. A ventiiator/dryer assembly according to claim 1, wherein
a guide path is providéd in said case main body to guide air
drawn from fhe room through the air inlet port to the primary
side section of the treatment chamber and a damper is
provided downstream to the guide path to discharge wet air
directly out of said case main body without passing it
through said treatment chamber.

4. A ventilator/dryer assembly accordiﬁg to claim 1, wherein
a regenerating shell is arranged. in the secondary side
section of said treatment chamber and provided with beating
means for heating ai;foollected from said heat recovering
position in order to apply heated air to the rotary drying
device in the regenefating position and an air discharging
shell is arranged'in the primary side section of said
treatment chamber as an air discharging mecgonism for
discharging hot air out of said case main'body collected from
said regenerating position, said regenerating shell and said
air discharging shell being disposed vis-a-vis with said

rotary drying device located therebetween.’

This Sheet Has Been Reﬂ
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bl ower .unit facing said prinmary zone wi:ti lm ulﬁ m T
di Sposed in said quaternary zone and a c , " nov HM?NTSHEET
directing part of air blown out of said prlnary zone tomard sald sigpﬂ £ Yds |
zone to said quaternary zone and then discharging into the prba@ry=Xere """
a ventilator/dryer assenbly as according he i-nvention a rTbed
above by referri g to t edln t of the J.nventiaon, .the bl .
unit can be &Ffe *\}%rj % a’@&c\ﬂ?dllé‘gtﬁz %gr?tiiml g‘t’prw r)?el_rn
assembly s | n %pa%r a:i:[nI %nathl ffosralad b?:laon edurgltr rl%wsglogni%%t %rx%md%en%eda%w ce

'recovering position of said rotary drying deviee and e
lead-out path for turning the branched air flow round'towarq
the regenerating position are formed in said regenerating
shell and separated from each other by a partition and an
electric heater is arranged at the junction of the lead-in
path and the lead-out path, the blowing and heating side of
the electric heater being disposed vis-a-vis the regenerating

position'of said rotary drying device.

6. A ventilator/dryer assembly comprising a cylindrical
rotary drying device rotatable around a round shaft arranged
in such a way that air may flow ie parallel with said shaft,
characterized in that the rotary drying device is adapted to
take a erying position, a regenerating position and a heat
recovering position arrahged sequentially in the sense of
rotafion, the device adsorbing moisture from the air passing
.therethrough, hot air beiﬂg made to pass through the device
in the regenerating position to remove moisture adsorbed by
the deVice_in_said drying position, cooled air beiﬁg ﬁade to
pess through the heated device in the heat recovexring

position to cool the device heated in said regenerating

~position.

"_' This Sheet Hag

i Iﬂlﬂ il



are arnanged in juxtaposition in such a way that their r{EE% , ia Eet
found on a.sane horizontal plane rel ﬂummr“IHﬁlu ‘ f SBE AGEME 5%‘ E

body for interacting with the inside vie tHzﬂcnzgrgEE 1995
assenbly according to the invention as* déscti b&d above } Paleér-rimg o the

precedi ng aspect of the invention, the w&flh of the case pody  of the

ventil ator/ dy yerAa\‘iéﬁemxtaﬁ/afﬁé@daééexﬁbmeaéeaﬁdi re9fahProEnceasasi ng
with the inside of the roomcan be significantly reduced. If the bl ower and

the rotary diyi-BdgHeY¥! Cn8kEin the surface area of the rotary drying

device adapted for an air flow in said drying positién is
equal to or greater'thah the surface area of the rdtary
drying device adapted for an air flow in said regenerating
position and the surface area of the rotary dryiné device
adapted for an air flow in said heat recovering position is
equal to or smaller thaﬁ the surface area of the rotary
drying device adapted for an air flow in said regenerating

position.

8. A ventilator/dryer assembly according to any of claims 1
through ?, wherein the air flow to be applied to the rotary
drying device in said heat recovering position is-obtained.by
brancﬁing the air flow to be applied to the device in said
drying position and the air flow to be applied to the rotary
drying device in said regenerating position is obtained by
additionally heating the air flow applied to the device in

said heat recovering position.

9. A ventilatdr/dryer assembly for drying wet air comprising
a treatment chamber, a rotary drying device and a forced
ci:culation mechanism housed in a case main body provided
with an air inlet port and an air outlet port exposed to the

outside, characterized in that it further comprises a drying

This Sheet Has Been Re
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fitted.to the respective partitions dividing the inside of

body into a primary zone, a secondary zone and 56 a tert
bl.ower and the rotary drying devicé can be securely held in
finally, said blower unit is fitted to sakg partition panel

case main

i aﬁzpszn}rfmé}

posit]on.

s_gagr.Zaﬂ i DigC si80

primary and secondary zones —_—

mechanism for drying wet air taken in by the forced

circulation mechanism through said air inlet port, a

regenerating mechanism for removing moisture out the rotary

drying device and an air d;sgharging mechanism for directly

discharging air taken in through the air inlet port.

10. A ventilator/dryer assembly according to claim 4 or 9,
wher;in an operation control mechanism is provided for
causing the air discharging mechanism to directly discharge
air taken in by said forced circulation mechanism before

applying it.to said rotary drying device.

11. A vgntilator/dryer assembly according to claim 4 or 9,
wherein én operation control mechanism is proviged for
causing the air discharging mechanism to directly discharge
air taken in by said forced circulation mechanism before
applying it to said rétary drying device, until the relative

humidity in ambient air is reduced to'a predetermined level.

12. A ventilator/dryer assembly according to c;aim 4 or 9,
wherein an operation control mechanism is provided for
causing the air discharging_mechanism to directly discharge
air taken<«in by said forced circulation mechanism before
applYing it to said rotary drying device for a predetermined

period of time before applying it to said rotary drying

T




and sai.d rotary drying device is fitted to said partition panel separating
said secondary and tertiary zones so that said blower unit and said rotary "
drying device are realized in the formof renovable units conbined with the

respective partition panels in a ventilator/dryer aSSEH?L¥—§£§Q#€+Hg—#ﬂ—#ha

i nvention az describg? above by re;erLintho thg preceginggagﬂggmgnfsﬂmﬁT

I nventi on, e ower unit and the rotar ryin avice c b i d
Seiee ase and- 99t 100

to and renov romthe case nain body with ease and helldpsisah!
position so that the entire ventilator/dryer assenbly cd

13. A ventilator/dryer assembly for drying wet air
comprising a rotary drying device and a forced circulation
mechanism housed in a case main body provided with an air
inlet port and an air outlet port exposed to the outside,
characterized in that said case main body is divided at least
into a primary zone held in communication with said air inlet

. - .. port, a tertiary zone héld in communication with said air
outlet port and a secondary zone arranged adjacent to said
primary and tertiéry zone and said ventilator/dryer assembly
further comprises a blower unit comprising a ceﬁtrifugal type
blower for circulating air from said air inlet port
sequentially through said primary, secondary and tertiary
zones to said air outlet port and said rotary drying device
is arranged betwéen said secondary and tértiary zones to
adsorb'moisture out of air brought to contact with it, the

- =w.potary shaft of said blower unit and that of said rotary
drying device being arranged on a same horizontal plane

relative to the side of said case main body for interacting

with the outside.:

14. A ventilator/dryer assembly for drying wet air
comprising a rotary drying device and a forced circulation

mechanism housed in a case main body provided with an air

-

T



wi thout, difficulty. 1. A ventilator/dryer assenbly for e
cofmprising a treatnent chanber, a rotary drying device and g| REPCAGEMENT SHEET
circul ati on nechani sm housed in a case main body provided wijfh an aigr niRl

24 pEf Ros

port and an air outlet port exposed to the_outside, charactdf Datd.
the treatnment chanber is divided into a pgﬁnary si de secti on=&ft—a

secondary si 4g, 980t Wdd dDS ORI S Yoie dRPciRa to the outside,

characterized in that said case main body is divided into a

primary zone ﬁeld in communication with said air inlét port,
a teftiary zone held in communication with said air outlet
port, a secondary ZQne arranged adjacent to said primary and
tertiary zone and a quaternary zone arranged adjacent to said
primary zone and secondary zone and said ventilator/dfyer
assembly'further comprises a blower unit comprising a
centrifugal type blower for circulating air from said air
inlet port sequentially througﬁ said primary, secondary and
tertiary zones to said air outiet port and said rotary drying
device is arranged between said'ééédhdary and tertiary zones
to adsor? moisture out of air brought to contact with it, the
inlet of said blower of said blower.ﬁniE being exposed to
said primary zone, said biower unit being provided with a
drive motor arranged in said quaternary zone, a flow path for
cooling air being éé%ébiished to feed part of air flowing to
the secondary zone from the primary zone into said quaternary

zone and then to the primary zone.

[

15. A ventilator/dryer assembly according fS-EIaim 14,
wherein the rotary shaft of said blower unit and that of said
rotary drying device being arranged on a same horizontal
plane relative to the side of said case main body for

interacting with the outside.

R



di sposed therebetween, that the forced circulation nechanlsn1dr.1.
thé room where the ventllator/dryer assenbly is installed
“inlet port to the primary side section of the treatnent chapb
t hrough the rotary drying device and sen it back into thejr
the secondary side section of the treat chanber and the

Chke g dryi ﬁﬁs' ”?tv%ﬁ*:fﬁ‘a%%@@ﬁy%?taé?gmﬁf’#35*5’” 19,8524t 5 ot

take a drying” pos i NQ” position an heat r‘ecoveri ng
iti th he dev
POSLE 190 SEUUST AR bl 15! NeRSERSE SLACKALLER, L. A5l ohatd Bi Sz

zone and said secondary and zone and said tertiary zone are

separated by respective partition panels, said blower unit
being fitted to said partition panel separating said primary
and secondary zones, said rotary drying device being fitted
to saiad partition'panel separating ;aid secondary and
tertiary zones, said blower unit and said rotary drying
device being realized in the form of removable units combined

with the respective partition panels.
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prinmary side section of the treatnment chamber in the drylng p05|t|on hot
air beipg nade to pass through the device in the regenera - ROSFEFC

berhg made” to pass through the ‘heated device in the heat ecoverln
position to cool the device heated in said regenerating p aBSr&gﬁ
said air inlet port and said outlet port are positioned nin—vv

in a same direction, and the rotary shaft of said blower unit and that of
said rotary drying.deV|ce are arranged on _a _sane horizontal plane relative
to the side of said case nmain body for inﬂé@gcting W th




t he out si de. 2. A ventilator/dryer assenbly according to claiml,
wherein,a guide path is provided in said case nmain body to | '

fromthe roomthrough the air inlet port to the primary si
tréat nent chanber and a danper is provided downstreamto t
di scharge wet air directly out of said case nmain body with
-through said treatnent

2/31




chanber. 3. A ventilator/dryer assenbly according to claiml1, wherein a
regenerating shell is arranged in the secondary side section of said
treatnent chanmber and provided with heating neans for th-_.e -.L_QQLLQQLCd
from sai d heat recovering position in order to apply heg -
rotary drying device in the regenerating position and a
shell is arranged in the primary side section of said tf
an. air di schargi ng nmechani sm for dischar hot air -out—of=s¢ Hi
body collected fromsaid regenerating pQ%LQL__, sai d regeneratlng shel
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and said air discharging shell being disposed vis-a-vis with said rotary
drying device | ocated therebetween. 4. A ventil ator/dryer assenbly
accordlng to claim3, wherein a lead-in path for a branched—atr—ftow 4dn1ng

fromthe heat recovering position of said rotary dry rﬁfﬁkﬁﬂﬂMﬁNﬁﬁhﬁET

| ead-out path for turning the branched air flow roung towar
regenerating position are fornmed in said regeneratin paeLLié%Bﬁg%ﬂggat d
pat h, the blomkng and heating

fromeach other by a partition and an eIeEEEIC heat e
junction of the lead-in path and the | eads

side of the electric heater being

—Th 25 ! !
sl | BaadlPt 5 2
2'2 \102
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di sposed vis-a-vis the regenerating position of said rotary drying device.
-59- 5., Avwventilator/dryer assenbly according to any of clains 1,2 and 4,
mhgrein‘the surface area of the rotary drying device gdapted 1 o1 _aiT en

flowin said drying position is equal to or greater t hRERUACEMEN T SHERE d

of the rotary drying device adapted __Date:...Z..Q...DE.G...].Q.QE..._

5/31




for an air flowin said regenerating position and the surface area of the
rotary drying device adapted for an air flow in said heat recovering
position is equal to or smaller than the surface area f_the rotary deyin

devi ce adapted for an air flow in said regenerating po | REFACEMENT SHEET L
e

ventilator/dryer assenbly according to claim1, wherei} an opﬁgggkgﬂ]n
control nechanismis provided for causing the air discliaygsngerecten L%ﬁi
directly discharge air taken in by.said'fgygfd circul atd geehani-sm-bhedd
applying it to said rotary drying device;—unti| the relative humdity in
anbient air is : - -




reduced to a predeterm ned |level. 7. A ventilafor/dryer assenbl y
accordlng to claim1, wherein an operation control nechanismis provided
for causing the air discharging nmechanismto directly disch e air taken

in by said forced circul ati on nechani sm before applying 'hEFEAé@MEN?@ﬁﬁﬁf
drying device for a predeterm ned period of tine before It_to sai
rotary drying device. 8. A ventilator/dryer assenbly _“£§”§§§n
5, wherein the ratio of the surface areas the rotary {deving devi ]

adapted for an air flowin sald drying p n, in said regenerating
posi tion
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and in said recovering position is 5:2:1. 60 7. A ventilator/dryer
assenbly according to any of claims 1 through 7, wherein the surf
of the rotary drying device adapted for an air flowin
S equal to or greater than the surface area of the rotgr
adapted for an air flow in said regenerating

8/31
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-position and the surface area of the rotary drying device adapted for an
air flowin said heat recovering position is equal to or smaller than the
surface area of the rotary drying device adapted for an p—ftow-tp——sard—,
regener ating position. 8. A ventilator/dryer assenbly acf®REFNASEMENINGHEET
clainms 1 through 7, wherein the air flowto be applied tph the zgtPEg 19ggi ng
device in said heat recovering position is obtained by bfdmdai.ng..t.he.ai.&.....
flowto be applied to the device in said jINg position '
to be applied to the rotary M

20




drying device in said regenerating position is obtained by additionally
heating the air flow applied to the device in said heat recovering
position. 9. A ventilator/dryer assenbly for drying :

tréat ment chamber, a rotary drying device and a forced| BEPEACBMENR SHEET
mechani sm housed in a case main body provided with anjgir inf§ pggriyvand
air outlet port exposed to the outside, characterized || Ré¥Hati-tFurther
conprises a drying 10/31 = i o

[y

an



61 nmechanismfor drying wet air taken in by the forced circul ation
nechanlsn1through 'said air inlet port, a regenerating nmechanismfor »
renovi ng noi sture out the rotary drying device and an air ﬂbﬁﬁﬂéﬁﬂ ﬁgaHEET t
mec¢hani smfor directly discharging air taken in through th t
10. A ventilator/dryer assenbly according to claim4 or eé%?

operation control nmechanismis provided f?i §§u5|ng the gir_discharding
mechani smto directly discharge
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air taken in by said forced circul ati on mechani sm before applying it to
said rotary drying device. 11. A ventilator/dryer assenmbly according to
claim 4 or 9, wherein an operation control mechani smi
causing the air discharging mechanismto directly disc
said forced circulation mechani smbefore applying it t
device, until the relative humdity in ari3/31t air is 1
predeterm ned level. 12. A ventilator/dryer assenbly ad &
or .9, wherein an Fer]:at@n_c])_ﬁr ol nmechanismis provided f or
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causing the air discharging nmechanismto directly discharge air taken in by
said forced circulation nmechani smbefore applying it to said rotary drying

device for a predeternined period of time before applying it to said rotary
drying 62 13. A ventilator/dryer assenbly for drylng

a rotary drying device and a forced C|rcui§259n
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mechani sm housed in a case main body provided with.an air inlet port and an
air out|et port -exposed to the outside, characterized in that said case
main body is divided at least into a primary zone held in=eommuni cation
with said air inlet * port, a tertiary zone held in conmupi ' '

tertiary zone and said ventilator/dryer aiézgzly further
unit conprising a centrifugal type bl ower t rcul at i ng=a a )
inlet port sequentially through said prinmary, secondary and tertiary

FIG-21
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(3,4)




zones to said air outlet port and said rotary drying device is arranged
bet ween,  sai d secondary and tertiary zones to adsorb noisture out of air
brought to contact with it, the rotary shaft of said blower unit and that
of said rotary. drying device being arranged on a sanme hor Tt a

- e, '
relative to the side of said case nain body for interactrgfﬁﬁ%ﬁi “ﬁy}sﬁEET
outside. 14. A ventilator/dryer assenbly rying wet ajjr co sDbg WYH
rotary drying device and a forced circul chani sm hp B 1-n-a-cage

mai n body provided with an air

21




63 63 inlet port and an air outlet port exposed to the outside,

characterized in that said case main body is divided into RN R ATASLS
hel d i-n communication.with said air inlet port, a tertiary zgﬁ%L’ 'EEE; T
cemuni cation with said air outlet port, a secondary zone @rrang a '
to said primary and tertiary zone and a quaternary. zone ar a8 -ach-acent ‘
to said _ . 16/31
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primary zone and secondary zone and said ventilator/dryer assenbly further
conprises a blower unit conprising a centrifugal type bl ower for
circulating air fromsaid air inlet port sequentially through said primary,
secondary and tertiary zones to said air outlet port and sal i
device is arranged between said secondary and tertiary zon
moi sture out of air brought to contact mﬁs i,t, the inlet
"said blower unit being exposed to said p&LQ&&y zone, said

provided with a drive notor arranged in said quaternary zo
for

— .
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cooling air being established to feed part of air flowing to the secondary .

zone fromthe primary zone into said quaternary zone and then to the

prlnary zone. 15. A ventilator/dryer assenbly according

wherein the rotary shaft of said blower unit and that of <aﬁg#¢% ﬁ%ﬁgngﬁé

devi ce being arranged on a same horizontal plane relativelf &Co

said case main body for interacting with i§f3futside. """""""""""""""
20132
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64 16. A ventilator/dryer assenbly according to any of clains 13, 14 and
15, wherein said primary zone and said secondary zone and_sai d secondary
and zone and said tertiary zone are separated by respecti i
panels, said blower unit being fitted to said partition

said primary and secondary zones, said rotary drying devi eidg D'ited_to
said partition panel separating said secoszgy and terti nes;-~Sdi. 4,

bl ower unit and said rotary drying

112

M 104  103a



device being realized in the formof renovable units conbined with the
respective partition panels.
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Ventilator/Dryver Assembly )
ABSTRACT

A ventilator/dryer aspembly comprising a treatment
chambar, a rotary drying dJdevice and a forced circulation
mechanism is characterized in that the treatment chambexr is
divided into & primsry side section and a secondary side section
with the rotary drying device disposed therebetwsan, that the
forced circulation mechanism draws sir by masns of a single
blover and that thes rotary drying device is adapted to take a
drying position, s regenerating position and a heat recovering
position sequentially in the sense of rotation. With such an
arrangement, the operation can bes carried out on a continuous
basis in the drying mode of opsration. Additionally, since the
forced ocirculation mechanism comprises a single blower, the
ovarall configuration can be simplifiad for downsizing to realize
a lightweight apparatus at reduced cost. Finally, the assembly
osn significaritly reduce the contamination of the rotary drying
device as compared with a conventional apparstus.
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1. A ventilator/dryer assembly for drying wet air comprising a

treatment chamber, a rotary drying device and a forced circulation
mechanism housed in a case main bddy provided with an air inlet
port and an air outlet port exposed to the outside, characterized
in that the treatment chamber is divided into a primary side
section and a secondary side section with the rotary drying device
disposed therebetween, that the forced circulation mechanism draws
air from the room where the ventilator/dryer assembly is installed
via said air inlet port to the primary side section of the
treatment chamber, passes it through the rotary drying device and
sends it back into the room through the secondéry side section of
the treatment chamber and the éir outlet port by means of a single
blower and that the rotary drying device is adapted to take a
drying position, a regenerating position and a heat recovering
position sequentially in the sense of rotation, the device
adsorbing moisture from the air passing therethrough from the
primary side section of the treatment chamber in the drying
position, hot air being made to pass through the device in the
regenerating position to remove moisture adsorbed by the device in
said drying position, cooled air being made to pass through the
heated deirice in the heat recovering posgition to cool the device

heated in said regenerating position, wherein said air inlet port

and said outlet port are positioned nearby, they open in a same

direction, and the rotary shaft of said blower unit and that of

said rotary dryving device are arranged on a same horizontal plane

relative to the side of said case main body for interacting with

the outside.




—_—

| I!""j m'y ",M" "'L' I !m REPLACEMENT SHEET

lacement sheet

- 58 -

2. A ventilator/'dryer assembly according to claim 1, wherein a
guide path is provided in said case main body to guide air drawn
from the room through the ai-.r inlet port to the primary side
section of the treatment chamber and a damper is provided
downstream to the guide path to discharge wet air directly out of
said case main body without passing it through said treatment

chamber.

3. A ventilator/dryer assembly according to claim 1, wherein a
regenerating shell is arranged in the secondary side section of
said treatment chamber and provided with heating means for heating
air collected from said heat recovering position in order to apply
heated air to the rotary drying device in the regenerating
position and an air discharging shell is arranged in the primary
side section of said treatment chamber as an air discharging
mechanism for discharging hot air out of said case main body
collected from said regenerating position, said regenerating shell
and said air discharging shell being disposed vis-a-vis with said

rotary drying device located therebetween.

4. A ventilator/dryer assembly according to claim 3, wherein a
lead-in path for a branched air flow coming from the heat
recovering.position of said rotary drying device and a lead-out
path for turning the branched air flow round toward the
regenerating position are formed in said regenerating shell and
separated from each other by a partition and an electric heater is
arranged at the junction of the lead-in path and the lead-out
path, the blowing and heating'side of the electric heater being
disposed vis-a-vis the regenerating position of said rotary drying

device.
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5. A ventilator/dryer assembly according to any of claims 1,2
and 4, wherein the surface area of the rotary drying device

adapted for an air flow in said drying position is equal to or

greater than the surface area of the rotary drying device adapted

for an air flow in said regenerating position and the surface area
of the rotary drying device adapted for an air flow in said heat
recovering position is equal to or smaller than the surface area
of the rotary drying device adapted for an air flow in said

regenerating position.

6. A ventilator/dryer assembly according to claim 1, wherein an
operation control mechanism ig provided for causing the air
discharging mechanism to directly discharge air taken in by said
forced circulation mechanism before applying it to said rotary
drying device, until the relative humidity in ambient air is

reduced to a predetermined level.

7. A ventilator/dryer assembly according to claim 1, wherein an
operation .control mechanism is provided for causing the air
discharging mechanism to directly discharge air taken in by said
forced circulation mechanism before applying it to said rotary
drying device for a predetermined period of time before applying

it to said rotary drying device.

8. A ventilator/dryver assembly according to claim 5, wherein the

ratio of the surface areas of the rotary drying device adapted for

an air flow in said drving pogition, in said regenerating position

and in said recovering position is 5:2:1.




