*166166* DRYER This invention relates to a dryer suitable for drying a
.person who is wet after sw nmm ng, showering, or bathing. Hot air dryers
for drying snmall areas of the body, for exanple the hands, are well known.
- However, known dryers do not provide a sufficient OUtBUt to be effective

other than over a relatively small area | have no |w MMWHM mmryer whi ch
is suitable for nounting in the ceiling of a room & a changi ng

room shower room or bathroom and whi ch produces a sufsfipeci ent out put of
heated air to permt the effective drying of a conplete individual.
According to one aspect of the presggtygRpvention a dryer for drying a
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element located radially outwardly of the centrifugal fan whereby air delivered by the

centrifugal fan is blown through the heater element; and a duct extending from the outlet
side of the heater element to turn the air leaving the heating element through
approximately 90° to be directed substantially vertically downwards through an outlet
nozzle into the room below.

The preferred embodiment of the present invention offers a number of substantial
advantages. The device is preferably mounted in the ceiling void above a changing room,
bathroom or shower room, with just the nozzle and inlet openings visible, although it may
be mounted behind a wall panel in which case the axis of rotation of the centrifugal fan
will be perpendicular to the wall panel. The arrangement of the fan, the or each heater
element and the or each duct produces a structure which is particularly compact in the
direction of the axis of rotation of the fan. Such a structure is able to be accommodated
within a ceiling or wall void without projecting an excess distance from the ceiling or
wall panel. Preferably, the inlet to the centrifugal fan is an opening in the ceiling located
directly below the centrifugal fan itself and preferably the fan and the or each heater
element are contained within an enclosure which is open only to the room into which the

heated air is directed. Accordingly, the required air will be drawn by the fan from the
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directly below the centrifugal fan itself and preferably the fan and the or
.each heater elenent are contained within an enclosure which is open only
to'the roominto which the heated air is directed. Accordingly, the

required air will be drawn by the fan fromthe ~IIHH IIH 1111 11Ol
[TH H ~I1~ *@&0002* 2 roomin a vertically upward direction, will be
turned through 900 by the fan to pass substantially horizontally through
the or each heater elenent, and will then be turned to return downwardly
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Ci rcunst aggaRat hinefldeatfiong the fan in opposite directions through the respective heater
elements. In the case when two heater elements are provided on opposite sides of the fan
each heater element will have associated therewith a respective outlet duct and nozzle so
that two downwardly directed columns of heated air are produced.

One particular advantage of the present invention arises if it is used in a shower
room which is furnished with an electric shower. Such showers typically require
dedicated power supplies capable of providing, in some cases, up to 9 kW. By utilising
appropriate control arrangements the power supply provided for an electric shower may
be used to run the dryer of the present invention. Under these circumstances, the beating
elements of the present invention may be designed to utilise the maximum power
available via the shower power supply. This high level of power, coupled with a fan to
produce a high volumetric flow rate, ensures an adequate supply of drying air and rapid
and effective drying of the individual.

Preferably, the dryer of the present invention is controlled by means of a “remote
control” in the form of a hand-held or wall mounted unit which communicates with the

dryer by means of infra-red or radio signals. The control arrangements are preferably

such that if the dryer is actuated no power will be supplied to the shower and vice versa.
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Figure 2 is an exploded view of a second embodiment of the invention; and

Figure 3 illustrates schematically a control system for the present invention

Referring firstly to Figure 1, the dryer 1 of the present invention comprises a
casing 2 made up of a lower easing part 3 and an upper casing part 4, a fan 5, two heater
elements 6,7 and covers 8,9. In use, the upper and lower covers 3,4 will be secured to
each other with the fan S and heating elements 6,7 enclosed within the resultant casing.
These components will be located above a ceiling panel or behind a wall panel. The cover
9 will cover electrical connections to the unit. Below the ceiling panel or on the room
side of the wall panel the cover 8 will provide an aesthetically pleasing finish to the
device.

The lower casing 3 includes an inlet 10 which, in us; will be in register with the
corresponding cut-out in the ceiling or wall board. The inlet 10 provides direct
communication to the inlet opening 11 of the fan 5. As will be understood by those
skilled in the art the fan 3 is, in use, rotated by an electric motor to discharge air in the

radial direction relative to the axis of rotation of the fan. The fan is surrounded by a wall

12 of the upper casing part 4 so that the entire output of the fan is directed through a first
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into a chamber 19 defined between the cover 8 and the ceiling or wall boards and hence
to the inlet 10.

The cover 8, shown in Figure 1, is furnished with an opening 20 located
symmetrically relative to the opening 17. In the embodiment shown in Figure 1 the
opening 20 is closed by a blanking plate or grill since it is not required for the
embodiment shown in Figure 1.

Referring now to Figure 2, an alternative embodiment of the present invention is
shown. The alternative embodiment has two nozzle outlets 23, 26 located either side of a
central inlet 27. The cover 8 illustrated in Figure 1 will be utiliscd in the embodiment of
Figure 2, with both of the openings 17,20 opened to register with a corresponding nozzle
25,26.

In the embodiment of Figure 2 the fan 28 is located centrally with two heating
elements 29, 30 located on diametrically opposite sides of the fan. The upper casing part

31 and lower casing part 32 co-operate to define a chamber 33 which directs air exiting

radially from the fan 28 through both of the heating elements 29, 30 simultaneously.



to the inlet 10. The cover 8, shown in Figure 1, is furnished with an
.opening 20 | ocated symmetrically relative to the opening 17. In the
enbodi ment shown in Figure 1 the opening 20 is closed by a blanking plate
or grill since it is not required for the enbodinment shown in Figure 1.
Referring now to Figure 2, an alternative enbodi nrent of the present
invention is shown. The alternative enbodi nent has two nozzle outlets 25,
26 |l ocated either side of a central bnlet 27. The cover 8 illustrated in
Figure 1 will be utilised in the enbodinment of Figure 2, with both of the

openi Ngs $dpathle QRRIBEAuétd TR BESARI prowvided at CEPposSisPendl Be thit0deviee t@urAbthel N
the enbodi nent of Figure 2 the fan 28 is |ocated centrally with two heating

el enent s R@pecdVe|aic fiowd througha?fSt wparaldayingpihe sheating jethsents ta [gsit fygrticailye

upper casin ar 31 | ower ,casi ar.t co-operate to. define a
chanber - 40RraR byt e A o Ml tyifhd ReP FRE bR e S RIER bot n
of the hegfak&gugl 6Me@hdard Fan 30d HeAldk RIRAS hYd cBn a&RAMALLHOGbARIuCEACAS 35,
36 are provided at opposite ends of the device to turn the respective air

fl ows t hr tlajivebolompenst. | dehaugh thenplasizeatmoiddiaperaguired for thx pasingand eoakr gre

downwar dl y .t hrough the,nozzle 25,..26. ;Again..it, will be noted t.hat th
desi gn of yefl?tb‘ﬁfye £e ﬁlé%ggmBLeé(’ 6$até\fei¥1é%‘gdné}gﬁfu%aorﬁ%%qegtrs EFeé lee;% ghléﬁcan
accor di nghyaiR8sse@ NSttt fth flodudtRInalokiéel y | ow cost. Al though the plastics
moul di ngs required for the casing and cover are relatively |arge and

conpl ex, rel at Ayetojeds ahpviendiovfuyigalof dhenporsent mvanteon isgpiefsablitiogfrolleddyn
assist in contrplllng produst rf)ré:fgfa?)@/i in’?ﬁm%gtcg%raﬁ@\r’&?o&sht% c%'h%’r%f g {aH;?

a
present | hventron s pr e(* er abe con y ne o a renote con

and pref esgllYardns! thdesowanbi@lit bBNgkd iopngich theantdl@herth®hd @bntrslpefsy ard/ or
t he power output of the or each heater elenment The controls may be
rel ati vel jel&ivepl emplopiodidieg enlyimited indiyidusd rentep) dinctionsraImpumetude pee- or

TRy 16! R Bl R OGIATIR IR URE S e MR Be BEANRLPT Tk BE
relatively low fan speed and low power heater output, and to increase the fan speed and
heater power output as drying continues. Such an arrangement has a particular advantage
in that when a person first uses the dryer he may be very wet in which case a high fan
speed may induce a high rate of evaporation from the skin which will have a chilling
effect even though the heater is operating at a high power level. It may therefore be
preferable to start the fan at a relatively low speed and to increase the speed as the drying
continues.

Referring now to Figure 3, there is illustrated schematically a control system for
use in connection with the present invention. The control system facilitates operating the
dryer using the same electrical feed as that supplying an electric shower. Such an
electrical feed may, for example, be a 9kW feed provided direct from a consumer unit. In
the illustrated system, the supply arrives on a cable 40 as the input to a relay 41. The
normal state of the relay (as illustrated in Figure 3) is to connect the input exclusively to a
first relay output 42 to which is connected a cable 43 to supply power to an electric
shower.

Operation of the relay 41 and of the remainder of the system is under the control

of a master controller 44. One input to the master controller is a current detecting device
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second position it will remain in that position until the heater is turned off thereby

preventing the flow of current to the shower.

The master controller may be designed to provide any desired combination of
heating characteristics and safety characteristics required for the operation of the system.
Typically, the master controller via an output 53 will control the fan controller 49 which
in turn controls the supply of current to the fan. The fan controller may be effective to
initiate operation of the fan before current is supplied to the heating elements and/or to
continue operation of the fan after supply of current to the heater elements has ceased.
The fan controller may also provide variable fan speed control either on demand from the
remote control 47 or in response to some detected condition, for example the output
temperature of the air being delivered by the heater. The heater controllers 50,51 may
typically comprise relays to connect and disconnect the heaters to the supply cable 52.
Typically, the master controller may provide for operation of one or both of the healers
and may sequence switching on and switching off of the heaters to provide a desired
operating sequence.

As noted above, if the healer system is operated the relay 41 will remain in its



control 47 is operated to turn on the heater the master controller wll
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to 'a second output 48 which is in turn connected to a fan controller 49, a
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connecting cable 52. Once the relay has been switched into the second
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the potential current load of the heaters. In practice, the controllers 50,51 may incorporate
18 amp relays to control 4kW heaters.

If desired, the master controller may incorporate indicator lights 54 to provide an
indication of operating conditions and any fault states. The system preferably
incorporates appropriate fault controls so that in the event of any detected fault (typically
failure of the fan or over-current in any part of the system or any over-temperature in any
part of the system) the system may be shut down and locked out until the fault is
rectified.

It will be appreciated that in addition to providing the drying function which is the
primary object of the invention, the device described above may be used simply to heat a
room. Typically, a relatively short period of running (perhaps 30 seconds) will be
sufficient to raise the temperature of a small bathroom to a very comfortable level. The
dryer may accordingly be used to “pre-heat” a room before a shower is taken and used
subsequently as a dryer.

Preferably, the duct 15 or the ducts 25,36 are shaped to prevent water being



switched the relay into its second position to relay will stay in that
-position until use of the heater has ceased. Accordingly, although the
relay 41 is required, at different tinmes, to carry the full operating
currents of the shower and the heater, it is not required to interrupt
current flow under |load. This significantly reduces the degree of
robustness required for the relay. In particular, relatively |ight
contacts are required in the relay be&cause no breaking of connections
under load is required. In relation to the heater itself, because the

heat er el gi@yks odlethe @@l 86 RyobsteRahatieniads fomodak el efisinfdé, éndl,ofeach
heater controller is required only to control half of the potenti al
current | adlust. Thie muvaachieyed by appeenriateeprofiiag «drihe dretedrsbysthesinclygipn of

i ncorporate rel.a o.control 4kWheaters. If desired, the master
controlIe?“%ﬁ%ﬁfﬁgg?%g?%¥%eéﬁzicator lights 54 to provide an indication of
operating condintd pasicaledy gryfefradlembstintas of Theisysti@mteriafey abbyzh which

i ncorporates appropriate fault controls so that in the event of an

det ect ed fiaus gravy pogatteyrooppreyfitedopvith Haterg fo revediepartigles @ﬁtgrqaﬁﬁrat}nfw Bar t
of the system qr over -t f t.he,

system rra§er§aén ghzﬁtab %%Fagnndwg{}%gﬂ%& hlz}}]at@i P ﬁgﬁédalﬁﬁatt 3 @18%{2@??2?%%%” t
w1 be apprigehabedhd ffigker sive afisi0 inturoiisis ot vt ingréveatitg yixnge fibres andthewhi ch
is the primary object of the invention, the device described aggye may be
used si nplike fremmbsibg dravopin theydsyerailhg filtgr pefesial raprotesafly supRoried depyyeen

runni ng ( iy i €1 . LAl ure
of '3 snal CBARH R 2T baitedapbe cidk) B alglichiy? 0L b Ve DR a1 y
be used t @ thpeetchopturfae t@tindegdrore a shower is taken and used

subsequently as a dryer. Preferably, the duct 15 or the ducts 25,36 are
shaped to prevent water being 8 splashed onto the elenents and to obscure
the elenments fromview fromthe inlet end of the duct. This nay achi eved
by appropriate profiling of the duct or by the inclusion of suitable
baffles wthin the duct.



In a particularly preferred enbodi mrent of the invention the inlets through
‘which air is drawn fromthe roomare fitted with filters to prevent
particles of greater than a certain size being drawn into the dryer. It

has been found that a nylon filter material having a nom nal filter size

of 500 mcrons is effective in preventing textile fibres and the 1like from
being drawn into the dryer. The filter material is preferably supported

bet ween noul ded plastic grids and cam readily be cl eaned by the
application of a vacuumcleaner to the exterior surface to the dryer. 9
CLAI MS: 1crAmhster for drying a person who is wet after sw nmm ng, showering
or bathing, the dryer conprising: a centrifugal fan having its axis of
rotation perpendicular to the surface of a roomceiling or wall to which
the dryer ,is unt ed, gt .l east one . heat |l enent . ] o {

outwar ity ot ¢ Raregipr AbinST Braf SnaREhGt af T Mink SaBhE b 8 bR e
fan is bl gwer tohpHghgt DeereRi el fag hetmplits aRisfGbiabi¥h pePendicilapm® thbeuidatel et
side of the heater elenent to turn the air |eaving the heating el enent

t hr ough apbeovrmaceiliyg 90 wall thavhihr thet &raier isr maghtednaboleasteanenbeaiqreclemens t he
room and, cont,rol. peans for troll.kn oper ation af.,.th ryer

controf  misaetsasialy BNGadhd 0% behuibtd) rRREASRLP Ry Rbi i BLUR cqbBeat,
anot her ekgcisrblodh BRRIghaRe dea@NRREI@E 4 duat ©QEAdNg Elode thd Giiler ssdeppf theso
that sinultaneous operation of the dryer and the other electrical
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contained within an enclosure which is open only to the roominto whjch the
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the or eag; i S LCh. i t: L t he dryer
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el enents are

2. A dryer according to claim 1 wherein the inlet to the centrifugal fan is an opening

in the ceiling or wall located directly in line with the centrifugal fan itself.

3. A dryer according to claim 1 or claim 2 wherein the fan and the or each heater
element are contained within an enclosure which is open only to the room into which the

heated air is directed.

4. A dryer according to any preceding claim wherein the or each heating element is a

cassette which is slotted into the dryer casing.

5. A dryer according to any preceding claim wherein two heater elements are

provided on one side of the fan so that air flows successively through the heater elements.

6. A dryer according to any of claims 1 to 4 wherein two heater elements are
provided, one on each of two opposite sides of the fan so that air flows from the fan in

opposite directions through the respective heater elements.



provi ded on one side of the fan so that air flows successively through the
-heater elenents. 6. A dryer according to any of clains | to 4 wherein two
heater elenments are provided, one on each of two opposite sides of the fan
so that air flows fromthe fan in opposite directions through the
respective heater elenments. 10 7. A dryer according to any of the
precedi ng clainms wherein the control neans has a normal configuration in
whi ch the incomng common electricityisupply is connected to a first
electrical outlet, and a second configuration in which the incom ng comon
electricity supply is connected to a second electrical outlet, and
including neans for detecting if a current is flow ng through the first

el ectri cal. outAdlryanrdsordingrtespywé ¢het preeedineeletpewhenginy batconirglingansihag at he
change-over_ o t%g cqntrol ne q? fromthe first1 goqfiﬁuqagégg %gwEQea
second coRfHuFaESHa g lnAWIBI'F@é © WEUBIE FITE" ISV S SRRP Y eceHTRG  f &i ns
wher ei n t igt CORlfi@ll FRRAS and NC @R o IMPAtRNC antwigth i the tiR€orhdeMtéthman
hand-hel d or wall nounted unit which communicates with the dryer by neans
of i nfra-eledrioity rsapply isi epnateted %0 ansagpp relestriest diudgt, tand aingludingt meansr &% edi ng

cl aims wherein the control ans . incl ude ns. for ntrolling th peed
of the faRcritEod! ¢ KBTS BB epHeh M et FRgtioal Dufer dng nyfepiinsy To 3
accor di ngdétectédYcuRfent, NehhitsiasE dihB Jclkdngb BHehET Bien chitolC aitahd| frévBath® first

i ncl udes automatic control of one or nore predeterm ned operating

sequencesconfieuraiogrty e ssaprd eantigardtipnas her ei nbef ore descri bed with
reference to the acconpanying draw ngs.

8. A dryer according to any of the preceding claims wherein the control means
includes a remote control in the form of a hand-held or wall mounted unit which

communicates with the dryer by means of infra-red or radio signals.

9. A dryer according to any of the preceding claims wherein the control means
includes means for controlling the speed of the fan and/or the output temperature of the

dryer.

10. A dryer according to any of the preceding claims wherein the control means

includes automatic control of one or more predetermined operating sequences.

11. A dryer substantially as hereinbefore described with reference to the

accompanying drawings.



