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The present invention relates to an apparatus for re 
moving water vapor from air and more particularly to 
dehumidi?ers that provide for the use of thermoelectric 
couples to accomplish this purpose. 

In order to extract moisture from the surrounding at 
mosphere, a column of ambient air is caused to ?ow 
through the cold ?ns of the thermoelectric couples to 
thereby condense the vapor from the air. No moving 
parts are required thus insuring quiet operation. Fur 
thermore, it lends itself to compactness and small size and 
capacity as compared to the vapor compression type de 
humidi?ers. 

It is therefore an object of the present invention to 
provide a dehumidi?er that operates silently. 

It is a further object of the present invention to provide 
a silent dehumidi?er that is compact, lends itself to small 
capacity, and operates at a high ef?ciency. 

In accordance with the present invention a source of 
DC. power is connected to thermoelectric couples within 
a casing through which vertical columns of air flow. An 
air inlet is provided in its upper portion with air outlets 
on either side thereof also in its upper portion. A col 
umn of air entering the casing passes between the cooling 
tins of the thermoelectric couples which condenses the 
water vapor in the air column thus extracting portions of 
it whereby the air becomes cooler and more dense. The 
air then reverses its ?ow at the bottom of the container 
and travels upwards through channels which have the hot 
?ns of the thermoelectric couples extending therein. The 
air thus flows between these hot ?ns, becomes heated and 
passes to the atmosphere. Heating these air columns also 
provides more buoyancy to the air because of lessened 
density which enhances its upward ?ow through the top 
of the container, thus producing a steady chimney effect. 
By maintaining the same direction of flow of the air col 
umn entering the unit, and likewise of the air columns 
discharged from the unit, the maximum ?n area is con 
tacted by the moving air, and operation at maximum e?i 
ciency is thus attained. 
The invention consists of the novel constructions, ar 

rangements and devices to be hereinafter described and 
claimed for carrying out the above stated objects and 
such other objects as will be apparent from the following 
description of preferred forms of the invention, illustrated 
with reference to the accompanying drawings, wherein: 
FIGURE 1 is an elevational view of a dehumidi?er 

embodying the present invention; 
FIGURE 2 is an enlarged cross section view taken on 

line 2—2, of FIGURE 1; 
FIGURE 3 is an enlarged elevational cross section 

taken on line 3-3, of FIGURE 2; 
FIGURE 4 is a fragmentary sectional view taken on 

line 4-4, of FIGURE 3 ; and 
FIGURE 5 is a schematic diagram of a dehumidi?er 

with its power supply embodying the present invention. 
Like characters of reference indicate like parts in the 

several views. 
A dehumidi?er 10 comprising a casing 11 open at the 

top, which may be formed, for example, from a sheet of 
metal, is provided with a pair of ?n base plates 12 and 
13 each having a pair of lugs 14 and 15, and 16 and 17, 
respectively, by which they are attached to a base 18 of 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

3,126,710 
PatentedMar. 31, 1964: 

IC€ 

2 
the casing 11 by bolts 19 and 20, and 21 and 22, re 
spectively. 

These ?n base plates 12 and 13 thus provide a parti 
tion between side walls 23 and 24 of the casing 11 which 
in turn provide an intake channel, or compartment, 25 
therebetween and a pair of exhaust channels, or compart 
ments, 26 and 27 on the opposite sides thereof. Each 
of the ?n base plates 12 and 13 is provided with openings 
23 and 29, respectively, at their lower ends as illustrated 
by opening 28 in FIGURE 4 thereby aifording commu 
nication between the channels. Heat dissipator ?ns 30 
and 31 extending into the exhaust channels 26 and 27, 
respectively, are connected to the ?n base plates 12 and 
13, respectively, which extend upwardly through the 
opening in the casing 11 and have attached thereto a 
handle 32 at their upper medial portions. 
A ?rst set of thermoelectric modules 33 is clamped 

between the ?n base plate 12 serving as a supporting 
structure and a ?n base plate 34 which is provided with 
heat absorber ?ns 35 extending into the intake channel 25. 
A second set of thermoelectric modules 36 is clamped 
between the ?n base plate 13 serving as a supporting 
structure and a ?n base plate 37 which is provided with 
heat absorber ?ns 38 extending into the intake channel 25. 
Any suitable means for clamping the thermoelectric mod 
ules between the ?n base plates may be used, as for 
example, bolts 39. Electrical insulation between the mod 
ules and the base plates, not shown, is provided, which 
is in accordance with common practice. 
The upper limits of the ?n base plates 34 and 37 are 

on a plane, substantially that of the top of the casing 
11, and extend downwardly to a point substantially that 
of the top of the openings 28 and 2%, respectively. 

Insulation 40 is provided between the ?n base plates 
in the areas between the thermoelectric modules and in 
the areas of the side walls 23 and 24 adjacent to the intake 
channel 25. 
The power supply comprises a ?lter choke 41 located 

in an enlarged portion 42 of the exhaust channel 26, a 
transformer 43 located in an enlarged portion 44 of the 
exhaust channel 26 and a pair of recti?ers 45 and 46, 
one each connected in an electrically isolated manner to 
the upper end of a medial ?n of the set of heat dissipator 
?ns 3d and 31, respectively. 
The base 18 of the casing 11 is provided with a dropped 

center providing a basin 47 for the accumulation of con 
densed moisture which is drained therefrom by a drain 
pipe 48. Legs 49, only two of which are shown, are 
attached to the base 18 of the casing 11. 
A pilot 5b and an “off-on” switch 51 are connected with 

respect to the enlarged portion 44 of the exhaust channel 
27. The connections of these two units and the power 
supply units in the electric circuit are shown schemati 
cally in FIGURE 5. 
The thermoelectric modules 33 and 36 comprise heat 

pumps. When an electric current is passed through the 
electrical circuit cold and hot junctions are formed in 
accordance with the well-known Peltier effect. The hot 
junctions are connected to the ?n base plates 12 and 13 
to which the heat dissipator ?ns 30 and 31, respectively, 
are connected and the cold junctions are connected to 
the ?n base plates 34 and 37 to which the heat absorber 
?ns 35 and 38, respectively, are connected. 
The top of the casing 11 being open, columns of air 

?ow down the intake channel 25 and the exhaust chan 
nels 26 and 27. Since the column of air in the intake 
channel 25 is exposed to the heat absorber ?ns 35 and 38 
which are connected with respect to the cold junctions 
of the thermoelectric modules 33 and 36, respectively, 
condensation of the moisture in the column of air occurs. 
Moisture thus extracted from the air is deposited in the 
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basin 47 from which it is drained by drain pipe 48. The 
air thus becomes cooled and has greater density which 
enhances its downward movement. 

Since the columns of air in the exhaust channels 26 
and 27 are exposed to the heat dissipator ?ns 30 and 31, 
respectively, which are connected with respect to the hot 
junctions on the thermoelectric modules 33 and 36, re 
spectively, the columns of air in the exhaust channels 
26 and 27 are heated causing these columns of air to rise. 
A chimney effect is thus produced which causes a column 
of air to move through the top of the intake channel 25 
downwardly between the heat absorber ?ns 35 and 38 
where moisture is extracted and deposited in the basin 
47. The column of air partially dehydrated then moves 
through the openings 28 and 29 and is heated as it moves 
upwardly in the exhaust channels 26 and 27 which pro 
vide a chimney effect. 

While this invention has been described in connection 
with a speci?c embodiment thereof, it is to be understood 
that is by way of illustration and not by way of limitation 
and the scope of this invention is de?ned solely by the 
appended claims which should be construed as broadly 
as the prior art will permit. 
We claim: 
1. A dehumidi?er comprising: 
a casing; 
a ?rst thermoelectric panel, having a ?rst surface which 

is heated and a second surface which is cooled as 
electrical energy is supplied to the panel, a plu 
rality of heat-dissipating ?ns affixed to the heated 
surface and a plurality of heat-absorbing ?n seg 
ments a?ixed to the cooled surface; 

a second thermoelectric panel, having a ?rst surface 
which is heated and a second surface which is cooled 
as electrical energy is supplied to the panel, a plu 
rality of heat-absorbing ?n segments affixed‘ to the 
cooled surface of said second panel and extending 
toward the heat-absorbing ?n segments of the ?rst 
panel, and a plurality of heat-dissipating ?ns affixed 
to the heated surface of the second panel, 

said casing and panels de?ning a vertically extending 
cooling channel around the heat-absorbing ?n seg 
ments, including an upper inlet where the direction 
of the incoming air is the same on each side of the 
inlet to provide maximum cooling, and a pair of con 
necting apertures at the lower portion of the cooling 
channel, 

said casing and panels further de?ning a pair of verti 
cally extending air heating channels around the heat 
dissipating ?ns, each heating channel receiving cooled 
air from one of said connecting apertures and having 
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an upper outlet where the direction of the outgoing 
air is the same on each side of the outlet; 

and means for supplying electrical energy to said pan 
els to operate the dehumidi?er. 

2. A dehumidi?er comprising: 
a casing; 
a ?rst set of thermoelectric modules, secured between 

a pair of ?n base plates, and oriented to heat the 
?rst of said base plates and cool the second of said 
base plates responsive to passage of unidirectional 
electrical energy through said modules; 

a second set of thermoelectric modules, secured be 
tween third and fourth ?n base plates, arranged sub 
stantially parallel to said ?rst set of modules with 
said third base plate facing said second base plate, 
and oriented to cool said third base plate and heat 
said fourth base plate responsive to passage of unidi 
rectional electrical energy through said second set 
of modules; 

a plurality of heat-absorbing ?ns af?xed to said second 
and third base plates; 

a plurality of heat-dissipating ?ns affixed to said ?rst 
and fourth base plates; 

means, including said casing and said second and third 
?n base plates, for de?ning an air cooling channel 
in which all of the second and third base plates, 
including the end portions at the entrance to said 
channel, are exposed to maximum air ?ow; 

means, including said casing and said ?rst and fourth 
?n base plates, for de?ning a pair of spaced-apart 
air heating channels in which all of the ?rst and 
fourth ?n base plates, including the end portions at 
the outlets of said heating channels, are exposed to 
maximum air ?ow; 

means, including one of said ?rst and second base 
plates and one of said third and fourth base plates, 
de?ning openings between the air cooling channel 
and each of said air heating channels; 

and means for passing unidirectional electrical energy 
through said ?rst and second sets of thermoelectric 
modules, whereby air passing through said cooling 
channel is cooled and becomes more dense, the dense 
air passing through said openings for heating in the 
pair of heating channels and subsequent discharge 
from the dehumidi?er. 
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