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3 Claims.

My invention, herein called an air-conditioning
apparatus, relates to the art of conditioning air
generally and particularly to regenerative air con-
ditioning. : :

It is adaptable for use with ventilating systems
wherever a difference in temperature occurs be-
tween air outgoing from the ventilated space and
exterior air incoming toward ventilated space.
1ts function therewith is to condition the incom-~
ing air by transferring properties between the
incoming and outgoing air,

An object of my invention is to transfer heat
between incoming air and outgoing air. Novel
contributory improvements are provided there-
for.

A further object is to transfer humidity between
incoming and outgoing air. Novel means for
conveying moisture precipitated from cooling air
to the warming air are provided therefor. )

A further object is to transfer heat in form of
moisture between incoming and - outgoing air.
Novel arrangements of moisture transferring
means are provided therefor.

A further object is to provide a device wherein
the transfer 6f heat or humidity may take place
from the outgoing air to the incoming air under
certain temperature conditions and automatically
transfer in reverse direction when temperature
conditions are reversed, thus being adaptable for
use with any ventilating system, heating system
or cooling system. : .

A further object is to provide this invention in
units that may be assembled in various combina-
tions according to the capacity and transfer de-
sired. .

Other objects and advantages will appear in

the following specification, and the novel features-

of the invention will be particularly pointed out
in the appended claims. :

My invention is illustrated. in the accompany-
ing drawings, forming part of this application, in
which

Figure 1 is a perspective view of my device,

Pigure 2 is a side elevation of my device,

Figure 3 is a horizontal sectional view taken
along the line 3—3 of Figure 2,

Pigure 4 is a transverse sectional view taken
along the line 4—4 of Figure 3, :

Pigure 5 is a sectional detail view of the humid-
Ity transfer construction in my device,

Figure 6 is a horizontal sectional view taken

along the line 6—86 of Figure 2, :

Pigure T is a vertical sectional view of my
device, -
Figure 8 is an end elevation of my device,

(CL, 257—245)

Figure 9 is a view showing my device installed
in a heating and ventilating system,

Figure 10 is a view showing the manner in which
a pair of my units may be combined in superim-
posed relationship and installed in a heating and 60

_ventilating system,

Figure 11 is a view showing the manner in
which a pair of my units may be combined in end~
to-end relationship and installed in & heating and
ventilating system, : 65

Figure 12 is a view showing another manner in
which my device may be installed in a heating and.
ventilating system.

In carrying out my invention, I provide a unit
1 which comprises a pair of spaced-apart plate 70
members 2 and 3 which are preferably rectangu-
lar in shape, as shown in Figure 1. A plurality
of spaced-apart partitioning plates 4 are disposed
between the plate members 2 and 3 and are held
in their spaced-apart positions by means of spac- 15
ing members 5 disposed therebetween. The spac-
ing members may be constructed of any suitable
material, preferably with sound retarding prop-
erties, such as a flber composition. If desired, )
the spacing members might also be constructed 80 -
interlocking or otherwise attached to the edge of
the plates.

The plate members 2 and 3 and the partition-
ing plates 4 may be constructed of any suitable
hest conducting material, such as galvanized 85
sheet iron. The partitioning plates are of sub-
stantially the same length and width as the plate
‘members 2 and 3. The plate members 2 and 3,
the partitioning plates 4, and the spacing mem-
bers 5 are provided with aligned openings there- 90
through for receiving bolts 9 whereby the plate
members, the partitioning plates, and the spacing
members may be connected together as & unit.

It will be noted that each end of the plates 4 is
provided with  oppositely inclined end portions 95
10. The spacing members 5 are substantially
equal in length to the mean distance between
the inclined end portions of the partitioning
plates taken along a side of a partitioning plate.
On referring to Figures 3 and 6, it will be 100

" noted that the opposed ends of -the unit 1 are

also provided with spacing members 11 disposed
between certain of the partitioning plates. The
spacing members connected with each end of the
unit are alternately disposed in the spaces in the 105
opposed inclined . sides of the unit 1. Each of
the spacing members 11 comprises a portion 12
and an end portion 13. If desired the spacing
members 5 may be extended to include portions
occupied by spacing members i1, 12, and 13. 110
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It will be noted that the end portions 13 of the
spacing members. are always . disposed between
the extreme end portions of the partitioning
plates 4 for providing closed nd  portions made
up of the partitioning plates 4, the spacing mem-
bers 11, and the plate members 2 and 3.

In like manner, the plate members 2 and 3,
the partitioning plates 4 and the spacing mem-
bers 5 form closed side walls. The spacing mem-
Wers 11 are so positioned that a stream of air may
flow through the unit 1, through alternate ‘pas-
sageways between the partitioning plates, and
another stream of ‘air may flow through the unit,
through the remaining passageways between the
partitioning plates. Thus it will be seen that two
currents of air may flow through a unit simul-
taneously and that a transfer of heat may be made
from one current of air to the other current of
alr through the medium of the partitioning
plates 4,

The plate members 2 and 3 are provided with
flanged end portions 14 and flanged side portions
15 which may be formed integral therewith or
may be. otherwise provided by means of angle
bars connected with the plate members 2 and 3
by any suitable means such as bolts or welding.
The flange portions 14 and 15 are for the pur-
pose of connecting a plurality of units together,
connecting pipes with the units, or in general
for purposes of assembly. .

It will be noted on referring to Figures 3 and
6 that the spacing members 5 are each provided
with an undulated inner surface comprising al-
ternating concave portions 16 and convex por-
tions 17. In considering a pair of opposed spac-
ing members, it will be noted that the convex por-
tion of one spacing member is opposite to ‘the
concave portion of the opposite spacing member,
thus forming passageways undulated transverse-
ly to general direction of air flow.

It will be noted that the deflecting portion of
passage is that of its narrowest dimension . and
that the deflecting is accomplished without re-
stricting cross sectional area of passageways.
The churning or whirling turbulence of air con-
tributory to transfer of heat is thus accomplished
with minimum resistance being offered to air
flow therein.

Partitioning members 4 are provided with open-
ings therein leading from passageways for out-
going air to passageways for incoming air. The
openings are closed to the passage of air humidity
transfer members 18 and 19. Porticns of the
humidity transfer members are in communica-
tion with air on each side of the partitioning
members 4. Humidity transfer members com-
prise a moisture conductive portion 31 which
may be linen or other suitable material and may
also comprise a reenforcing portion 30 to further

- resist cutting or loosening from position. They

are provided in size and shape suitable to the
openings in the plate member through which
moisture is to be transferred. It will be seen that
by means of humidity transfer member, moisture
precipitated from currents of air in cooling may
be transferred to air warming and there evapo-
rated.

" Extensions of the humidity transfer members
are provided to present a greater surface ares ex-
posed in the passageways to facilitate the at-
traction and evaporation of moisture. Opénings
are provided in rows with portions of transfer
members 18 disposed in passageways between
openings alternately on opposite sides of its re-
spective partitioning plate. The openings are
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positioned that the portion of moisture transfer
member exposed in passageways is in transverse

-position to flow of air to thus create additional

turbulence of air movement and attracting pre-
cipitation to occur upon its deflecting surface in
one passage and facilitate its evaporation in op-
posite passage. One way of arranging the open-
ings is to form them in double rows as shown.
These rows are on a bias to the direction of the
air passageway. When the wick is threaded
through the openings over and under as shown
(Fig. 6), its portions exposed on opposite sides
will appear overlapped, though spaced, upon be-
ing viewed in the longitudinal line of the passage-~
way. :

It will be noted that the portion of member:
exposed in passageways is adjacent to the por-
tions transferring moisture through partidioning
plate and that moisture precipitated thereon
need be conveyed a very short way to the oppo-
site side of the partitioning plate.

In considering this feature, it should be noted
that moisture precipitated from air is at its vapor
temperature at the instant of its precipitation.
Also that in form of moisture the heat content 100
therein is greatly concentrated. Thus it will be-
come apparent that the arrangement for attract-
ing precipitations to a desired point and convey-
ing it rapidly therefrom will contribute to. the
transfer of heat by transferring the. moisture at 106
or near the temperature of its precipitation.

A moisture transfer member 19 is positioned
longitudinally. with respect to the partitioning
plates. It is in communication with the hu-
midity transfer members 18 at points of their
crossings. A portion of the moisture transfer
member 19 is in continuous communication with
passageways of warmer air. It serves as media
for conveying moisture between the humidity
transfer members 18. It mav be extended to 115
exterior of passageways for Temoving unevapo-
rated moisture from the unit and dripped to any
suitable receptacle or attached to 8Ny evapo-
rating element, such as a heater,

Figures 9, 10, 11, and 12 show how one or a plu~ 120
rality of units may be utilized in heating systems.
Intheseviews,I provide a heater H having & heat-
ing chamber 20. A pipe 21 has an end connected
with the heater and the other end connected with
& unit 1. The pipe 21 is provided with flanges 126
22 for being connected with the flange portions
14 or 15 of a unit 1 by'any suitable means, such as
bolts or rivets.

A pipe 23 has an end connected with the heater
and another end is in communication with the 130
ventilated chamber for providing communicsation
between the heating chamber and the ventilated
space. A fresh air inlet pipe 24 may be connect-
ed with a unit in the same manner as is the pipe
21, ‘

In like manner, pipes 25 and 26 may be con-
nected with a unit. The pipe 25 provides com-
munication between the ventilated space and a
unit whereby the exhaust air may flow from the
ventilated space to certain passages within the
unit and the pipe 26 provides communication be-
tween the unit and the exterior thereof whereby
the air may flow from the passageways to the
exterior. )

Plate members 27 may be connected with the 145
flange portions 15 and 16 not connected with,
pipes, for enclosing the end spaces between the
plate members 2 and 3 whereby the air passing
through the passageways gannot escape.

The spacing members are so positioned that 150
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pipes 21 and 24 are in communication with the

_same passageways in & unit and the pipes 25 and

26 are in communication with other passageways.

It will thus be seen that the heated exhaust
air passes from the ventilated space in the di-
rection of the arrows 28 through the pipe 25,
certain alternate passageways between the par-
titioning plates in the unit 1, and thence through
the pipe 26 to the exterior. At the same time, the
fresh air is drawn in the dirgction of the arrows
29, through the pipes 24, certain alternate pas-
sageways between the partitioning plates in the
unit 1, and through the pipe 21 to the heating
chamber from which it passes through the pipe 23
to the ventilated space. Fans 32, shown dia-
grammadticaly in Figures 9, 10,.11, and 12, may
be provided for positively forcing the air through
the units at a uniform rate of speed. Dampers
33, also shown diagrammaitically in Figures 9 and
12, may be provided for controlling the circula-

_tion of air through the ventilating system. The

dampers 33 and the fans 32 may be positioned
between the end portions of the plate members
2 and 3, if desired.

Thus it will be seen that heat from the outgoing
air is transmitfed to the incoming air through
the media of the partitioning plates, thereby
conserving heat energy. A portion of the mois-
ture in the outgoing air is also transferred to the
ingoing air through the media of the humidity
transfer means. The humidity transfer mem-
bers 18 also- provide additional means for turbu-
lating the air nassmg through the passageways.

It will also be Seen that the units may be made
of any suitable size and that they may be pro-
vided with any suitable number of partitioning
plates. PFurthermore, any number of the units
may be combined in° various combinations.

While I have shown ventilating systems in
which the units are associated with a heating ele-

ment, it will be understood that cooling elements
may be substituted for the heating elements, and
that the exhaust air from the ventilated space may
be utilized for precooling the incoming air prior
to the incoming air coming in contact with the
cooling element. It will be apparent under such
condition, the transfer of humidity could take
place in reversed direction.

I claim:

1. The combination with adjacent air conduits
having a partition therebetween, of means for
transferring moisture from one conduit to the
other comprising a plurality of transverse wicks

3

threaded through openings in said partition to ex- -

pose alternate portions of each wick to the air
current in said conduits, and a longitudinal wick
in one of said conduits connectmg said tra.ns-
verse wicks.

2. In a ventilating apparatus, at least a pair
of plate members to form an air current passage-
way, at least one of said plate members having
openings, a wick threaded through all of the open-
ings from one to another, and spacers to hold the
plate members apart and complete the passage-
way, the confronting surfaces of the spacers being
alternately concave and convex to provide an
undulating inner surface to oscillate the air cur-
rent across the wick.

3. In a ventilating apparatus, means to form
an air current passageway, said means including
a plurality of plate members, one of said members
having double rows of openings, the rows being on
a bias to the direction of said passageway, and
a wick so threaded through the openings as to
expose the wick portions on opposite sides of the
respective plate members in spaced but overlap-
ping relationship when viewed in the longitudinal
line of sald passageway.
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