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R ‘Claims.
1

This ‘invention relates to air toslers, and par-
ticulafly'to those utilizing the refrigeration eifect
produced by the evaporation of Wwater produced
by the passage ‘of ‘air through moistened absorb-
ent material. - This ‘invention ‘is partmularly
adapted for use in connection with motor ve-
hieles,

Tn coblers of this character the absorbent g
terial-is ordinarily held between wire ‘mesh ‘or
the Tike, Through this #hsorbent material -air is
passed, and when the absorbent material s suffi=
tiently ‘dampened, the Passage o;f air evapora’_tes
the water, and as iy well known, the airis thereby
cooled. : »

Heretofore devices of this chiaracter regwired
frequent attention, there being an inconvenieinice
in intermitbently saturating the ‘absorbent. ma-
terial. 'This necessarily required that the ‘evap-
orator e located where it -couild easily receive
such attention. Furthermore, the operation of

Varying: degrees-of waturstion with- correSpondmg
Gegreesof refrigeration produced.

STt is-secordingly ‘one object ‘of “this invention
to provide ‘an ‘evaporative ‘cooler ‘obyiating fre-
quent attention. ‘For this purpose, a hovel Teed
device is wsed whereby liquid ‘is -administered to
the ghsorbent material automatically.

T4 is mccordingly ancther -object of this inven=
tion to provide 4 structure wheréby the gmotint
of 'water in the absorbent ‘material is substan-
tially ‘constant in time so that the ‘econdition of
operation Is substantially invariant, remaining
at its optimum level, and thereby providing -an
efficient -cooler which ‘contintiously provides: the
maximum refrigeration effect.

The above objécts are accomplished by provid=
ing -2 novel valve structire and operating nech-
anism therefor whichopehs the valve in response
to. & reduction ‘below-a Hmit of the actual fluid
content of the system.

It is another obieet of this inverition to pro-
¥ide a valve and eperating mechanism which per-
mits the Dpassage of water to the evaporator at s
rate proportional to the reduction below ‘o limit
of the wetual fluid content of thesystem. 'In this
anner it is Turther prov1ded that oiily the cor-
rect amount of water is admitted to the system,
Ihsuring against overcompensation of the con-
ditions therein.

1t is still another ‘object of “this ‘invention to
providean evaporam?e ‘cooler particularly adapt-
ed ‘for use In passenger ‘automobiles, and which

s automatically supplied with the correct amount
of water such ‘thatit may be conveniently located. 5

(Cl. 281==66)

10

15

20

such ‘devices ‘was ‘charscterized ‘by ‘continuously

25

30

35

40

4b

50

2

Tt 15 a Turther object of this invention to pro=
vidaa cooler which may utilize existing ventilator
ductsinan automobile. :

It 45 a -still further ‘object -of this invention to
provide ‘an automatically ‘operated - cooler that is
simple in structure and eficient'ih operation.

This invention 'possessss Mmany ‘other advan-
tages, and ‘has other objects which hay be made
mote clearly apparent from -g Tonsideration of ‘&
form in ‘which ‘it ‘may be embodied. This form
1s @hown 1n the 'd1 aw1ngs accompany'mg and
now be descmbed in detaﬂ for: ’ohe p‘urpose of
ustrating the general ‘principles of the inven-
tion; bt it'is tobe understood that such detailed
deseription is ‘ot to he ‘taken in a lifniting sense,
since the sscope 0f the invention is best defined
by thewdppended claims.

Referring toithe drawings:

Figure 1.is 3 fragmentary side view showing
particularly the adaptation of this device for use
in conineetion with a passenger ‘automobile:

Fig. 2 is an enlarged ‘view ‘mostly -in section,
showing the structiite ‘of a -device :incorporating
this 1nvent10n“

Fig. 3 is a isectional view showing on a further
enlargediscale the valve sstructure of Fig. 2;

‘Flig. 4'is*asectional view takenalong the plane
-8 0f Fig. 2;

Fip. 5 is @ seetional view taken along the plane
5-=80f Fig.2; and

-Fig. 6 isa-sectional view taken along the plane
§—6 of Flig. 3.

In Figure 1, the device 1ncorporatmg this m-
vention is 111ustrated as mounted for operation
in :conmection with 2 passenger gutomobile 49.
The air cooler 41 is interposed between an ifilet
ventilator duet 12 appropristely communieating
with a source.of air-adjacent the radidtor portion
of the ‘automobile 19, and san outlet ventilator
duct 13 communicating with the interior ‘portion
of ‘the automobile 10. 'These ‘ducts 12 and 13
may previously have &xisted in ‘the ‘gutomobile
18 a5 one eontinuous duet, it being common in
modern automoiiles to provide them.

‘The ‘particular manner in“which the ventilator
duets may ‘e -gecured to the aircooler 41°is shown
inmore detail in Fig. 2. .

A ‘eylindrical housing 44 -of the -cooler 11 is
provided with inwardly projecting ﬁanged col-
lars 152t ‘the -extremities of ‘the ‘housing 14.
These “collars 15 may ‘be ‘appropriately ‘secured
to ‘the hbusmg 14 as by ‘welding, These collars
15 are in the form of annular channels, each of

‘the ‘flanged ‘coltars 15 having an annular heck
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portion {6 which has an outside diametral di-
mension corresponding to that of the ventilator
ducts 12 and 13. A clamp ring 17 secures the
ventilator duct 12 or {3 to the housing {4 by
overlying both the neck portion {6 and the duct
f2ori3.

As shown in Fig. 2, an evaporator unit 18 is of
hollow conical form and comprises absorbent
material {9 secured between an outer and an
inner screen cone 20 and 21 respectively. The
absorbent material may be excelsior, hemp fibres,
or the like, capable of holding sufficient quanti-
ties of water. AP

The evaporator unit 18 is mounted within the
housing {4 in such a manner that the inner cone
portion 2{ of the evaporator communicates with
the inlet duct 12 at the base thereof.. . The apex
portion of the conical evaporator {8 is corre-
spondingly located adjacent the outlet duct 13.

As shown most clearly in Fig, 4, the evaporator
is pivotally mounted within the housing {4 at the
apex portion thereof. For this purpose, a hear-
ing standard 50 is joined to the apex of the cone
20, through which passes a pivot pin 23. A pair
of symmetrically disposed spacer sleeves 22 are
disposed over pin 23, for centrally locating the
evaporator 18 within the housing (4., Each of
these sleeves 22 abuts the bearing standard 50
at one end and at the other end abuts the neck
portion 16. Rod 23 defines an axis of angular-ad-
justment of the evaporator unit 18. C-shaped
washers. 24 clamp on the rod 23 to restrict axial
movement of the rod. ‘

The housing 14 is adapted to be mounted in
such a manner that the pivotal mounting for
the evaporator unit {8 extends in a horizontal
direction.. Ag shown most clearly in Fig. 2, the
diameter of the base of the outer cone 28 is
substantially less than that of the interior of
the housing (4. Thus the evaporator unit 18 is
capable of angular adjustment within the hous-
ing 14:in a manner to be hereinafter described.

As shown most clearly in Figs. 2 and 5, a plu~-

rality of spaced perforated tubes 25 are provided
between the inner and outer cones 21 and 20 of
the evaporator (8 surrounded by the absorbent
material 19 for uniformly saturating the absorb-
ent material 19 with water. In this instance,
three such ftubes are shown, one adjacent the
upper portion of the evaporator unit 18, and one
on each side thereof. The water fills the ab-
sorbent material 19 by virtue of the forces of
gravity and capillarity.
. These tubes 25 are interconnected by connect-
ing tubes 26. Water is adapted to be supplied
from g reservoir 27, through a spring loaded valve
structure 28, and cooperating tubes 29 and 30
which may be of flexible material such as rubber.
The tube 30 is connected to the upper perforated
tube 25 adjacent the connecting tubes 26, The
reservoir 27 is mounted above the housing 14 so
that upon the opening of valve 28, water flows to
the evaporator {8 by gravity.

As the automobile 10 moves to the right in
Fig. 1, or as air is forced in any other appro-
priate manner through the housing {4, the air
will be cooled by the refrigeration effect pro-
duced by the passage of air through the water-
laden material {9. The base portion of the evap-
orator communicating with the inlet duct 12,
the major portion of the incoming air will pass
through the screens 20 and 2t of the evaporator
18, and traverse the moistened absorbent mate-
rial {8.

. The water reservoir 27 may comprise a con=
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tainer 3{ of suitable capacity which may be in-
termittently filled. A valve structure 32 may be
manually controlled, as by the aid of a thumb
screw 33 to initiate the operation of the system.

The container 3f may be detachably secured
to the frame 34 of the automobile 10 as by the
aid of spring clips 35. In order to insure against
damaging the container 31, a felt pad 36 may
be inserted between the container 31 and the
metal frame 34.

The spring loaded valve 28, as shown most
clearly in Pig. 3, is adapted to control the flow
of water to the evaporator unit according to
the moisture conditions of the unit 8.

This valve 28 comprises a cylindrical valve body
37 appropriately secured on the top of the hous-
ing 14, as by the aid of angle brackets 38, welded
or brazed thereto.

A flattened, flared tube 39 communicates with
the rubber hose 29 leading to the water reser-
voir 2%, and at its flared portion (Fig. 6) com-
municates with a plurality of spaced inlet ports
40. 'This flared tube 39 may be welded to the
valve body 31. These inlet ports 40 communi-
cate with the interior chamber 41 of the valve
body 31.

An outlet conduit 42 out of alignment with the
inlet ports 40 communicates with the bottom por-
tion of the chamber 41, To this ouflet conduit
may be connected the rubber hose 30 leading to
the evaporator unit {8. Excepting the inlet and
outlet ports, the chamber 41 is, of course, fluid
tight. = Thus, ifs upper and lower ends may be
formed of brass discs 51 and 52 having a force
fit in the casing 317.

A piston type closure member 43 is adapted to
be moved within the chamber 4f and open one
or more of the inlet ports 40. This closure mem-
ber 43 fits closely against the inner walls of the
valve body 87 in order that a good seal may be
achieved in closing the ports 40. In Fig. 2, this
closure member 43 is illustrated in closed posi-
tion, and in Fig. 3 it is shown in a position in
which all but one of the ports 40 are open. The
rate of flow of water is controlled according to
the position of the closure member 43.

In order to permit movement of the closure
member 43 -within the valve body, but yet to
provide stability, a through aperture 44 of small
diameter is provided therein. A dashpot effect
is thereby obtained, stabilizing the movement of
the closure member 43 and the evaporator unit 18
to which the closure member 43 is attached.

The closure member 43 is connected to the
angularly adjustable evaporator unit {8, and is
moved according to the angular position thereof
in a manner to be hereinafter deseribed.

A valve stem 45 is secured to the closure mem-
ber 43 and extends through the valve body 31
at the lower portion thereof. The lower end of
the valve stem 45 extends through the housing
{4 and is secured to the outer cone 20 of the
evaporator unit 8. For this purpose, a clevis
46 may be provided on the outer cone 20, and
secured to the cone 20 as by the aid of rivets.
A reinforcing plate 53 is placed within the outer
sereen 20 beneath clevis 486. A cotter pin 47 se-
cures the valve stem 45 to the bracket 46.

A compression coil spring 48 surrounds the
valve stem 45 and abuts the disk 52 and the
closure member 43. This spring 48 thus urges
the closure member 43 toward open position and
also urges the evaporator {8 to move counter-
clockwise from the position of Fig. 2 about the
axis defined by the rod 23 of the pivotal sup-
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porting structure.. This spring 48 therefore
biases the system to valve opening position.

The unit {8 may be angularly adjustable be-
tween the limits defined by the housing i4. The
distance at the base portion of the evaporator
18 through which it is adjustable corresponds to
that of the distance travelled by the closure mem-
ber 43 between fully opened and fully closed valve
position. .

In the position of the evaporator unit 18 as
shown in Fig. 2, the absorbent material 19 is
filled with water. In this condition, the com-
bined weight of the unit {8 and the water therein
causes. the evaporator unit I8 to assume its
clockwise-most- position, overcoming the bias of
the coil spring £8. 1In this position, therefore, the
closure member 43 prevents the further flow of
water through the valve structure by sealing the
inlet ports 49 from the chamber 4f.

As the water evaporates from the absorbent
material i9, the combined weight of the evapora-
tor unit 18 decreases, and thus the coil spring

“48 will expand due to the decreased load. The
expansion of spring 48 causes the closure mem-
ber £3 to move upwardly, opening one or more
of the ports 48 so that water may be supplied to
the evaporator unit {8.

In this manner, the proper amount of water is
supplied to the system according to the actual
conditions of operation of the evaporator unit 18.

The valve closing position in which spring 48
is compressed, as in Fig. 2, corresponds to that
position in which there is the proper amount of
water in the absorbent material 1§ in order that
the maximum refrigerating effect is produced,
and the evaporator (8 operates at its most efii-
cient point. The spring constant of the spring
48 must of course be such with respects to the
unit 18 as to permit this relationship to exist.

Upon the initiation of the operation of the sys-
tem by opening the valve 32, the evaporator unit
will be in its most counter-clockwise position, all
of the ports 40 being open to permit the greatest
rate of flow. As the water saturates the ab-
sorbent material 19, increasing .the. combined
weight of the unit 18, the ports will be closed
in- succession, gradually reducing the rate of
flow until a stable condition of operation is
reached. As the rate of evaporation changes, the
rate of supplying water must be accordingly
changed. This is automatically accomplished by
the novel cooperation of the: valve 28 with the
evaporator unit 18, together with the particular
arrangement of the ports 40.

The inventor claims:

1. In an evaporative cooler mechanism: a
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housing having an air inlet and an air outlet
aligned with the inlet; an evaporator unit hav-
ing a liquid absorbert material; conduit means
opening at said material for supplying liquid to
said material; a pivotal mounting for said unit
within said housing; resilient means biasing said
unit toward one position; said unit being angu-
larly movable within said housing according to
the quantity of liquid therein; opposite ends of
the unit being exposed respectively at the inlet
and outlet, and a valve for controlling the flow
of liquid to said material according to the posi-
tion of said unit; said valve having an inlet com-
prising a plurality of spaced ports and a closure
member cooperating therewith and adapted to
open or close one or more of said ports, and
connected to the unit.

2. In an evaporator unit: a liquid absorbent
material; a frame for holding the material; said
frame having openings therethrough; conduit
means opening within the material for passing
liquid to the material; a pivotal support for the
frame adjacent one end thereof; a valve structure
controlling the passage of liquid through said
conduit means; said valve comprising wall means
forming a piston chamber, said wall means having
longitudinally spaced ports opening in said cham-~
ber, an outlet in communication with said con-
duit means, and a piston closure member closely
accommodated in said chamber, and adapted to
establish communication between said ports and
said- outlet in sequence, said piston having a
restricted port between opposite sides thereof;
a connection. between said member and the
frame adjacent the other end of the frame; and
resilient means urging said member toward one
position.
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