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PATENT OFFICE.

LOUIS HELMER, OF NEW YORK, N. Y.

METHOD OF AND APPARATUS FOR CONDITIONING AIR.

Application filed March 28, 1921, Serial No. 456,183.

To all whom it may concern.:

Be it known that I, Louis HELMER, a citi-
zen of the United States, and a resident of
the Borough of Manhattan, city, county, and
State of New York, have invented certain
new and useful Improvements in a Method
of and Apparatus for Conditioning Air, of
which the following is a specification.

One of the objects of my invention is the
provision of a method of and apparatus for
introducing vapors to the air to be condi-
tioned, and for controlling both the percent-
age content of the vapor In the air and the
temperature of the mixture, so that the mix-

. ture is suited to a desired purpose. ¥or ex-
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ample, it is known that meat may be pre-
served for a considerable period if kept in
air having the proper temperature and the
proper vapor content. Likewise, such prod-
ucts as vegetables, fruit, flowers, etc. may be
preserved for considerable periods by keep-
ing the air and the vapor content thereof in
the proper proportion, although the -vapor

content for this purpose will differ from that

which is used, for example, for preserving
meats. Tt is also important that the air in
which such materials as powder, films and
celluloid are kept should be maintained
at the proper temperature and that the vapor
content thereof should be maintained at the
proper value.

Tn accordance with my invention, the tem-
perature and the percentage of the vapor
content of the conditioned air are automati-
cally controlled without the use of materials
such as hair, wood strips, catgut and other
similar substances which are commonly em-

ployed for controlling the humidity of air,.

and which, in practice, deteriorate and be-
come ineffective.

Another object of my invention is the pro-
vision of an air-conditioning apparatus
mounted on a vehicle which is used for the
transportation of perishable products of the
character above indicated, and in which the
conditioning apparatug may be driven by
the same source of power that propels the
vehicle.

Other objects of my invention will appear ’

in the specification and will be particularly
pointed out in the claims.

My invention will best be understood by
reference to the accompanying drawings, in
which T have illustrated the preferred form
of my invention, and in which Figure 1 isa
vertical sectional view showing certain parts

in elevation through a vehicie carrying ar
air-conditioning apparatus embodying my
invention, and Fig. 2 is a sectional plan view
with parts broken away.

Like reference characters indicate like
parts throughout the drawings.

Referring, now; to the drawings, 10 is the
chassis of a motor vehicle in connection with
which I have illustrated my invention, and
on which is mounted the transmission gear
box 11.

In accordance with my invention, a com-
partment 12 is provided, in which condi-
tioned air is circulated and in which articles
that are to be preserved, and, as here shown,
transported, are contained. The air is cir-.
culated through the compartment 12 by any
suitable means, such as a blower 13, which is
located, in the form here shown, at one end
of an air-conditioning chamber 14, to which
the air is conducted from the compartment
12 by means of a conduit 15 located above
a false top 16 for the compartment. The
air is returned from the blower 13 to the
compartment 12, and preferably near the
bottom thereof, by means of 2 conduit 17.
The compartment 12 is preferably sur-
rounded by heat-insulating walls 18, and
is separated from the. air-conditioning ap-
paratus and the parts associated therewith,
preferably located at the front end of the
vehicle, by a partition wall 19 provided with
an opening 20 through which the conduit
17 communicates with the compartment 12.

Tn accordance with my invention, means
are provided for introducing vapors of a
desired character to the air, and it will be
understood that any desired kind of vapor,
such as water vapor, vapors from desired
chemical substances, such as caleium chlo-
ride; and from other liquids, may be intro-
duced for the preservation of the different
kinds of goods that are placed in the air-
conditioning compartment. I have (indi-
cated, in general, at 21 a means for_intro-
ducing vapors to the air. The liquid from
which the vapors are introduced to the air
is preferably circulated, and may be pu_mped
from a reservoir 22, which may conveniently
be placed near the bottom of the vehicle,
through a pipe 23 by means of a pump 24,
to a header 25, to which is connected a plu-
rality of pipes 26, which are preferably ver-
tically arranged, as shown, and to which
are connected a plurality of spraying noz-
zles 27, by means of which the air entering :
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- mediately beneath the spraying nozzles and .
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the conditioning chamber 14 is subjected
to the action of the spray and becomes sat-
urated with the vapors.” The unvaporized
liquid falls into a receptacle 28 located im-

from which ‘drain pipes 29 conduct the
liquid to a pan 30, which is preferably pro-
vided with a plurality of nipples 31,
through which the water drips over coils of
a pipe 82, and which, when in operation, ah-
stract heat from the liquid, thereby caus-
ing the same to return to the spraying noz-
zles at a temperature sufficiently low to
make it possible to produce the - desired
temperature in the air and vapor mixture.
The circulating fluid is forced through the
pipe coils 32 by means of a compressor 33
connected to a condenser 34, which may be
cooled by a fan 35 mounted on the same shaft
36 that actuates the compressor. The con-
denser 34 is connected to the pipe coils 82
by means of a pipe 37 provided with an
expansion valve 88. The other end of the
pipe coil 82 is connected to the compressor
33 by a pipe 39. ~

n accordance with my invention, means
are provided for heating the mixture of air
and vapor as the vapor is being introduced,
and for controlling the temperature thereof,
the arrangement being such that the air is
saturated with vapors at the desired temper-
ature. Preferably the mixture of air and
vapor is heated by an electric heater 40
connected to a suitable source of electric
energy, such as a storage battery 41, and in
the circuit of which-is included a thermo-
stat 42, which is subjected .to the tempera-
ture of the mixture of air and vapor which
has been subjected to the action of the elec-
tric heater. It will be apparent that the
action of the electric heater and the thermo-
stat will result in maintaining the air satu-
rated with vapor at a predetermined tem-
perature, and in which therefore, a definite
percentage of vapor will be present. The air
so treated preferably passes through baffles
43, which act to remove solid particles of
moisture contained in the air and which re-
turn the same to the receptacle 28. The con-
struction of such baffles is well understood in
the art and I have, therefore, indicated the
same diagrammatically by dotted lines in Fig.
1. After the air has been saturated with va-
por at a predetermined temperature, it is de-
sirable to reduce the percentage of the vapor
content, and this I accomplish by passing
the same over a second heater, preferably an
electric heating device 44, which may con-
veniently be connected to the stors, battery
41, as shown, and in the circuit of which is
included a thermostat 45, which is prefera-
bly disposed in the compartment 12, ‘in
which the materials to be preserved are
stored. The second electric heating device
raisés the temperature of the mixture of air
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and vapor, and thereby superheats the con-
tained vapor and reduces the percentage of
the vapor content, which it will be under-
stood is desirable for preserving products of
a character heretofore indicated, and the
thermostat 45 maintains the temperature
of the air and vapor at a desired value.

Preferably a certain amount of fresh air
is introduced to the air in circulation, which
may conveniently be led in through a con-
duit 46 (see Fig. 2) controlled by a valve
47, which conduit leads to an opening 48 in
the wall of the air-conditioning chamber 14,
which may also be provided with a valve
49. A corresponding amount of air is pref-
erably withdrawn from the air in circula-
tion and may conveniently be taken from
the conduit 17 through a valve 50. which
communicates with the chamber 51 and from
which the air passes to the outside air
through an opening 52 controlled by a valve
53. For ordinary purposes, I prefer to in-
troduce about five per cent of fresh air into
the air in circulation and to withdraw a
corresponding amount therefrom.

The blower 13 may be driven by an electric
motor 54 connected to a suitable source of
electric energy, such as the storage battery
41, as shown, and the armature of which
drives a shaft 55, which actuates not only
the hlower but the pump 24, as indicated in
Fig. 1. Normally, the shaft 55 is preferably
actuated directly by the vehicle motor

through a shaft 56 connected to the motor,"

and through a sprocket-chain 57 engaging
sprocket-wheels 58 and 59 located on the
shafts 55 and 56, respectively. The driving
connection between the vehicle motor and
the sprocket-wheel 59 may be controlled by
a clutch 60, which is actuated by an operat-
ing handle 61.

The apparatus for extracting heat from
the liquid which is used for spraying the
air may be driven by an electric motor 62
connected to the storage battery 41, as shown
through a shaft 63 and a sprocket-chain 64
engaging sprocket-wheels 65 and 66 on . the
shafts 36 and 68, respectively. The heat-
abstracting apparatus may also be driven
from the shaft 56 by means of a sprocket
67 engaging sprocket-wheels 68 and 69 se-
cured to the shafts 36 and 56, respectively.
The driving connection between the sprocket
69 and the shaft 56 may be controlled by a
clutch 70, which is, in turn, actuated by an
operating handle 71. : o

The storage battery may be charged by
an electric generator 72, which may be driven
by the shaft 56.

The operation of the device illustrated in
the drawings and embodied in my. invention
will readily be understood from the forego-
ing description, and is as follows:

: The larger portion, for example, ninety-
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through the compartment 12 by the blower
13, thereby proportionally reducing the
power required for conditioning the air.
The air in the chamber 14 is subjected to
the spray from the nozzles 27 and vapors
thereby introduced to the air, the air and
vapor mixture being maintained in a pre-
determined proportion as the vapor is being
introduced, by means of an electric heater
40 controlled by the thermostat 42. By
saturating the air with vapors at a pre-
determined temperature, a predetermined

_percentage of vapor is introduced to the air

and this percentage may be controlled in
accordance with the particular purpose for
which the air is to be used. The provision
of the apparatus for extracting heat fromthe
circulating liquid which is vaporized insures
the liquid being vaporized at a tempera-
ture below that of the desired temperature
of the mixture of air and vapor, and it will
be understood that under some conditions,
as in the winter-time, when the temperature
of the liquid may already be lower than that
of the temperature of the mixture of-air and
vapor, the heat-abstracting apparatus will be
unnecessary, and may be discontinued at
such time. After the air has been saturated
with vapors at a predetermined temperature,
the mixture is heated by the second electric
heater and the temperature thereby raised,
thereby superheating the contained vapors
and lowering the percentage of the vapor
content, as it is desirable for the preserva-
tion of perishable products that the vapor
content be below the saturation point of the
air in the compartment. By the provision
of the thermostat, which is also subjected to

the influence of the air and vapor mixture
leaving the second heater, the temperature
of the mixture and the percentage of the
vapor content may be controlled as desired.
What I claim and desire to secure by
Letters Patent of the United States is:

1. In a device of the character described,

a compartment, means for circulating air
through said compartment, a liquid-circulat-
ing system and means for spraying the liquid
into the entering air and at substantially the
saturation point, means for lowering the
temperature of the circulating liquid prior
to the spraying operation, means comprising
a heating device for controlling the tempera-

‘ture of the air and liquid spray mixture as

the latter is being introduced to the air, and
means for raising the temperature of said
mixture and thereby lowering the percent-
age of liquid spray content therein.

2. In a device of the character described, a
compartment, means for circulating air
through said compartment, a liquid-circulat-
ing system and means for spraying the
liquid into the entering air and at substan-
tially the saturation point, means for lower-
ing the temperature of the circulating liquid
prior to the spraying operation, means com-
prising a heating device for controlling the
temperature of the air and liquid spray mix-
ture as the latter is being introduced to the
air, means for raising the temperature of

said mixture and thereby lowering the per-

centage of liquid spray content, and means
for controlling the temperature of said mix-
ture.

LOUIS HELMER.
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