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Infrared-radiating Clothes Dryer

Description of the invention

. The present fnventlon is categorized into the technical field of structural design of

a cluthies dryer, espedially relating to the improvement of heating component in the
clothes dryer.

The convéntional clothes dryer consists of a statlonary housing, a rotatable drum,

and components of heating, ventilation, transmission, and control installed within
sald housing. The. conventional heating component is a PTC semiconductor heating
clement (PTC) installed on the wall of sald housing at the site of ventilation inlet.
Once connected (o the power supply, PTC Increases its own temperature and then
radiates the frearinto the surrounding air. The ventilation component will draw the
heated air into the drum through ventilation inlet and the heated air will dry
clothes within the drum. The mechanism of this kind of clothes, dryers is to heat
the clothes-to 3 relatively higher degree, under which the rate of water vaporization

out of the clothes {s higher than that of moisture absorption into the clothes in
the sald envirorunent.

The disadvantages of the conventional dlothes dryer include:

1) the consumed electric power is used not only to vaporize water from the clothes
but also to. heat up the clothes and large quantity of aix, which results in higher |
clectricity ard pawer consumption and lower heating efficiency; 2) PTC is

installed ourside of the drum and the heated air needs to be mcfma into the
drum through the veitilaton nlet, as a result, the temperature outside of the'
drum Is much higher than thue inside of the drum and more power is consumed; 3)

" As dils clothes-drying method needs to heat up the cluthes within the drum to o

- higher degree, iz Will prolong the time of clothes-drying and damage the clothes to
some degree 3t the higher temperature; and 4) the heating temperature can not be
adjusted based on the dothes materials, -

The purpose of the present invention is to compensate the technical deficiency of
currert clothes dzyers through using-a new-ype hesting cumponent. The present -
invention optimizes the struéture of a clothes dryer so that the said clothes dryer

has the advaniages of lower power consumption, time-saving, adjustability of
temperature, anid lower temperature within said drum, cic. ’
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The present invention features with an infrared-radiating dothes drycr, which
compriscs a stationary housing, a rotatable drum, and components of heating,
ventllation, transmission, and control installed within sald housing. The said
heating system is formed by several Infrared Jamps and said lamps are installed on
the interiox wall of said drum. The said current inlet ring is connected with said
drum-supporting shaft, while said electric brush installed on the outer wall of said

drum is connected with safd cuerent inlet ring, If a perforated drum is used, said
lamps can also be inxtalled oiv the wall of said housing.

In ordér to improve the effect of water vaporization, said control component

consists of a thyristur that Is used for controlling the power of said lamps; and the
wavelength of fnifrared radiation of said lamps ranges 1.2-6.5 p; and sald infrared

lamps are made of the quartz wungsten halogen Jamps sintered with a spaclal
Infrafed-radiating Jayer- 2 mixture of quartz. powder and non-metal oxide, the

. oxygen enciched porous silica powder,

The dothes drying process of the prasent invention is described as follows; the
clothes after washing and spinning are put into the drum. Upon the drying
program is selected, the motor assembly is activated and the damp clothes are
being tumbled along with the rotation of said drum. Once the infrared-radiating
lamps are connected to the puwer, said lamps light up and radiate the infrared
directly and evenly to the damp clothes. Under the direct infrared radiation, water
molecules are vaporized out of the clothes und then the hot damp air within the
drum are ventilated out by a fan. This makes the clothes dry.

The mechaniym of present laventlon is to dry the ¢lothes by using the method of
radiating infrared to the clothes. The best source of infrared radiztion is to use
quartz tungsien halogen lamps coated with oxygen enriched porous silicon, It is
churacterized Ly the fuct that the radiating effidency would incroase when the
infrared wavclcngm ranges 2-5u. The Infrared radiation under this wavelength
enables water molecules to be vaporized by unleashing the binding of surrounding
water aggregates. Therefore, there is no need to heat the water to 2 higher degree

- 60 as {0 enhance the effect of water vapoﬁzadon.

“The present invention has the {ollowing chamctezistlcs:

1, High efficiency:. applying infrared radiation, especiaily with designated infrared
wavelength, to clothes drying process brings not only the macro heating radiation
effect, but also the effects of micro water molecules activation through the
spectrum corresponding to thermal vibration and rotation of water molecules, and
the effects of infrared heating and microwave drying. The efficiency of dehydration

fs much more enhanced us compared with the conventional method of drying
clothes through heat.
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2. Energy-saving: hcating cbmpm\cm installed within the drum enabley the
elecuricity consumption to be greaty reduced,

- -

3. Clothes ure dried under Jower temperaturc, especially suitable for high- quality
clothes made of low heat-resisting material.

4. The heatng power can be adjusted through the thyristor that controls the

electric circuit, so that different types of cluthes can be dried under an optimal
conditjon.

Bilef Gescription of attached figures

. - 3 H i d0“~
Figurc.l {llusteates the general structure of interior design of the present inven

Figure 2 illustrates the exterior design of the present Invention

Figurc 3 illustrates the mechanism of the main electric circuit

"The present invention features with & new type of infrared-radiating clothes dryers.
As fllustrated in figures 1-3 and annex, detailed description is ptescntcd as follows:

The preseat invenuon consists of a stationary housing, a rotatable drum, and
components of heating, ventdlation, wansmission, and control, the structures of

which are iflusirated in fgure 1. The function and stucture of each componcnt are
described as follows:

The drum (2) is put horizoneally in the central location of the housing (l) The
front of the housing has a round opening (21) corresponding to a monttoring
window (111) on the housing door (11}, The housing has a supplemeritary
supporting function and a felt seal (6) is installed in between in order to reduce the
afr enxrance through crevice. At the back of the drum a shaft slecve (22) is
connected t0 a supporting shaft (51). The supporting shaft (51} is fixed on the
stand (12) at the back of the housing. A motor (52) rotates the drum (2) along the
supporting shaft through the pulley installed on the outer wall of the drum.

The lowex front of the housing has a ventiladon inlet (41). A fan (42) is ixlsuﬂled
on the Supporting shaft (51) and the protection cap (13) drven by the motor (52)
Is used to cover the fan (42). On the prutection cap, there is a ventilation outlet
(43). When thie fan turns, fresh air will be drawn in through the ventilation’inlet

(#41), be circulated in the drum (2) and then the damp air caused by water
vaporization will be exhausted out through the ventilation oudet (43).
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A group of lamps (three to six lamps) (31) is evenly instalied on the intedor side
wall of the drum (2}). The lamps are heat-insulated by ccramic stand on the lamp
bracket. Ouistde of the lamps, there s « nctted fampshade (82) in acch shape to
cover the lamps. The special infrared source used in the present invention has a
wavelength of 3-4 u. The surface temperature of the lamps s set at 300°C. The
selected Jamp {s quantz lamp. In accordance with the method of making tungsten
hulogen lamps, a mixed layer of quartz powder and non-metal oxide, the oxygen
cariched poroys stlica powder Is sintered on the lamp. In order wo muke sintering
work casler, 25% of quartz powder needs wo be added to the mixture. The useful
life of the lamp is approximately 1,000 hours. The lighting Iamp docr not break

when splashed with water The coated layer is of non-poison evidenced by z lab
rest. )

‘The power wirc is connected to ihc electric brugh (33) through the wall of the
drum, while the electric brush is connected with current inlet ring. The wire of

8
current inlet xing is placed through.the supporung shaft (51), which Is controlled
by the main efecuic dreuit for switch control and power level.

The main electric circuit of the dryer consists of timer clectric direuit 1, power.
control chectrlc circuit I, and indicaung electric clrcuit. As shown in Figure 3,
each electric cireult graph Is scparated by dotted line. :

¥

The timer electric circult is used for setting clothes drying time and consists of a
timer DS (model. SG CC4hR) that controls switch of motor and lamps,
temperature controller, and a2 moisture controller (WK). When temperaturc
Increases to the alanning threshold, automatic switch-off will avold dothes damage. .
The present invention hes a fissing wite (BX) installed and there is a'switch (K) on
the door of the dryer. When the door is open or not closed tghtly, the thain
electric clrcuit can not be activated o as w0 avold any potential danger,

The power. control electric civeult consists of duraedirectional thyristar SCR
(Model BTA 140), uigger diode, R1, R2, and C2. The elecuric potentiometer R2 1s
controlied through adjusting the power on the controfiing panel. The power owtput

P
of three graups of infrared-radiating lamps (DG1, DG2, DG3) cen also be adjusted
through the change of conduction angle of the thyristor.

Indluiting eic.ciﬂi: cixculr consists of D1, D2, X3 and cun monitor the woiking
condidon and power level of ¥ald lamps.

The working mechanisin of the electrie circults Is explained as follows: The power
supply of the mutor (MD) is controlled by the timer (DS) as well as the door
switch (). ‘The power level of three famps (DG, DG2, DG3) are simultaneously
controlled by the thyristor. The charging electric clreult s formed by R1, R2, C2
and changing, the resistance of R2 can change the charging time. When the electric
potentiul GF C2 reaches certaln level, the wigger diode and the dura-directional
thyristor Is connected in succession, then the power is provided. Through
edjustroeat of R2, the conducdon angle of the thyristor can be controlied so that
the power Jevel of lumps can be adjusted. The indicating electric circuit is furmed
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by luminous diede D1, D2 and R3, of which R3 restrainy the current volume and

D2 protects luminous diode from breakdown. There Js ais0 4 temperature
con

troller an the electric drcuit, which is used for switching off the electrtc dreult
'w!}cn the temperature cxceeds certain fevel. The fuse-wire is installed to avoid targe
current volume gettng through the electric circuit.

-5 -

The controlling panel is installed on the top of the housing. The dothes drying
ttme, the highest allowable temperature, and the clothes drying method can be
selected based on the clothes material and number of clothes, the power of the
clothes dryer can be adjusted through conduction angle of the thyristor. The
operation can be performed sutomatically or manually, The sensors of temperature

and moisture shall be placed on the lampshade and ventilation outlet. Based on.the
sensors” feedback; the power of the lamps is adjusted.

As shown m-Figur.c 2, the housing door {11} is located in the front center of the
housing .(1). There is 2 monitoring widow (111) on the housing door and the
monitoring widow Is made of dark plexiglass. There is a controlling panel (14) on
the upper front. of the housing. On the controlling panel there is & power control
knob (141) and a timer knob (142). The lower front of the housing has a
decorative cover (15) on which the trade mark and decorative graph can be
printed. The conttolling panel and the decorative cover are exchangesble. When the
dryer is placed on the ground, the controlling panel shall be put on the wop of the
dryer to avold yround water damage to the panel, When the dryer Is placed on &

clothes washer or somewherc above the ground, the controlling panel can be
instalied at the bottom of the dryer for handy operation.
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Claims of the invention

1. An infrared-radiating clothes dryer comprises a stationary housing, a rotatable
drum installed within sald housing, and components of heating, ventilation,
transmlssion, and control. It is characterized by said hesting system that is formed

by several infrared lamps with the wavelength of the infraréd radiation ranging 3-4
o :

2. As described in claim 1, said dryer is characterized by said infrared lamps that
are installed on the intetior wall of said drum.

3. As described in dabm 2, said dryer is characterized by the power supply of sald
infrared Jamps that is transmitted through a current inlet ring, a electric brush, and
a drum-supporiing shaft. The said curzent inlet ring is connected with said druin-

supporting shaft, while sald electric brush installed on the outer wall of said drum
is connected with said cum:m inlet ring.

4, Ax desmbed in claim 1, said dryer {s characterized Dy said infrared lamps. thac

ite insiallcd‘ on the-interior wall of said housing, -

5. As descahed in claim 1, said dryer is characterized by said control component
with a.thyristor thae is used for controlling the power of said famps.

6. A.s'glescdbed in claim I, 2 and 3, said dryer is characterized by sald lamps that

sre spécial infraced lamps with the wavelength of infrared radiation ranging 1.2-6.5

[T

7. As descriped in claim 6, suid dryer is characterized by said infrared lamps that
are made of quartz tungsten halogen lamps sintcred with & special infrared-

radiating layer - 2 mixture of quartz powder and non-metal oxide, the oxygen

c;\rlched porous silica powdex.

8. As described in cluim 7, said dryer is characterized by sald oxygen enriched
porous silica powder that 15 mixed with 25% of quartz puwder,



