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This invention relates to an air conditioner,
and more particularly to an air conditioner gdapt-
ed to be connected with a hair drier helmet and
by means of which air passed through the helmet
is dehydrated and heated so that air passing
through the helmet® will be: capable of quickly
absorbing a large quantity of moisture as it passes
over and through hair to be dried.

‘This is-accomplished by means of a dehydratmv
device used to control the initial moisture content
of the drying air and of thereafter heating the
dehydrated air to & suitable degree of tempera-
ture and of properly exposing this heated dry air
to. the moist hair, for a suitable period of time,
sufficient to properly increase the rate of evap-
oration of the moisture and simultaneously in-
crease the moisture absorption rate and carrying
capacity of the air, and of providing the proper
rate of dry air supply.

The proper application of dry air for drying
hair, as described in this application, has two
very outstanding features that are not possible of
accomplishment without the use of dry air. While
there are other desirable features, these two fea-
tures are the most requisite and are: (1) The abil-
ity to dry hair in a very minimum period of time,
and (2) within a. temperature range that is con-
ducive to maximum comfort for the patron.

In the method we are herein disclosing, we are
using relatively dry air so that, when this air is
heated to a high degree and comes in contact with

the moisture on the wet hair, a number of heat:

units (from the highly heated air) are trans-
mitted to the moisture in order to transform the
moisture from the ligquid to the vapor phase so
that it will be removed by: the air.

In this method, the dry-air-can be heated to s
very high degree (relatively speaking) becausa
the latent heat of evaporation of the moisture will
prevent the temperature of the remaining mois-~
ture (of liquid phase), on the patron’s head, from
becoming uncomfortable to.the patron.” The air,
upon becoming moist, will carry-off the heat units
that have been “used” to transform the moisture
to the vapor: phase. - Therefore, we are using, to
the maximum degree of efficiency, the natural
tendency for air to absorb . water vapoer in propor-
tion to its lack of moisture content; the excessive
heat units that-have been added to the “starved”

air; in order to increase the rate of evaporation :

of the moisture and at the same time employing
the heat. of evaporation to keep the remaining
moisture. at: a cool or comfortable: temperaturs.
To.effect: complete drying in g minimum time,

the:volume of air (and the velocity-thereof) must, »
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of course, be maintained in proper relationship.in.
order to obtain the “peak” of efficiency.

The present application is a substitute for our
allowed forfeited and abandoned application filed
January 18, 1941, Serial No. 375,064.

The primary obiective of this invention. is to:
provide a simple, fool-proof means whereby a de-
vice of relatively low production cost can be used
to control the moisture content of the air regard-
less of atmospheric conditions and to supply air
that has been dehumidified by the device, to &
suitable drying helmet, for the purpose of em-
ploying the advantages and obtaining the results
described.

Another object of the invention is to provide a
means for removing a relatively large part of
the. moisture content from air and other gases,
thereby reducing the relative humidity of the air
and of increasing its moisture absorbing capacity
so that when used, as fully described, in conjune-
tion with a suitable hair drying helmet, the dry
air will carry off a greater volume of water vapor
than it would if the degree of humidity was near
the point of saturation.

Another object of the invention is to provide a
means whereby, after the moisture adserbing
means has absorbed its full quota of moisture,
the accumulated moisture can be readily dissi-
pated so that moisture can again be adsorbed
to the full extant of the capacity of the moisture
adsorbing means.

A still further object of the invention is to pro-~
vide a moisture adsorbing means of extreme por-
tability, of relatively small floor space require-
ment and so designed that when heat is being
used to dissipate the accumulated moisture, the
heat is confined within the cabinet so that the
exterior of the cabinet does not become heated,
and relatively small percentage of heat is dissi-
pated into the room in which the cabinet ]S
located.

A still further object of the invention is to
provide in an air dehumidifying device, employing
chemical drying agents or desiccants, a means
whereby with the use of solenoid valves, the flow
of air during the air-drying cycle is in opposite
direction to that of the air being circulated
through the desiccant when the moisture is later
being dissipated therefrom so that the desiccant
wiil again adsorb its full quota of moisture.

Another object of the invention is to providean
air conditioner wherein a mass of moisture ad-
sorbing material is mounied within a housing or
casing about a heating unif so that the air hy
means of which hair is dried may have moisture
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extracted therefrom by passing through the ad-
sorbing material and then heated to provide a
supply of warm dry air which passes through a
hood to absorb air from hair over which the hood
is placed. -

Another object of the invention is to provide
means for contrelling directional flow of air
through the housing or casing, thus permitting
the air to be caused to reverse its normal fiocw
through the moisture adsorbing material to the
heater and instead fiow from the heater through
the adsorbing material where the hot air serves
to absorb and drive off moisture from the mois-
ture adsorbing material. The adsorbing ma-
terial may thus be restored to condition for use
as means for absorbing moisture, and since this
is done during hours when a beauty shop is
closed use of the drier during working hours will
not be interfered with.
~ Another object of the invention is to provide
within fthe housing or casing means for defin-
ing a tortuous path through which the air must
pass as it moves through the housing toward the
moisture adsorbing material surrounding the
heater. It will thus be seen that the air will be
heated as it approaches the cartridge in which
the moisture adsorbing material is packed and
the air caused to retain all of the moisture taken
up thereby until the air reaches the moisture
adsorbing where the moisture is extracted from
the air and the dry air then heated and de-
livered to the air enclosing helmet to take up
moisture from the hair as it passes through the
helmet and returns to the conditioning appa-
ratus.

Another object of the invention is to provide
an apparatus of this character of such con-
struction that air capable of quickly absorbing
a large quantity of moisture will be delivered to
and passed through the helmet and then re-
turned to the air conditioning device where mois-
ture is extracted from the air and the air re-
stored to proper condition for taking up mois-
ture before it is again delivered to the helmet.

Another object of the invention is to provide
an air conditioning apparatus which is compact
and will occupy a minimum amount of space in
a beauty parlor.

Still another object of the invention resides
in providing a device which is simple and durable
in construction, inexpensive to manufacture and
one which will be very efficient in operation
and application to use.

With these and numerous other objects in
view, our invention consists in the novel features
of construction, combination and arrangement
of parts as will be hereinafter referred to and
more particularly pointed out in the specifica-
tion and claims.

The invention is illustrated in the accompany-
ing drawings wherein: o

Figure 1 is a view showing an air conditioner

of the improved construction in elevation and
a helmet in vertical section;
* Figure 2 is a sectional view upon an enlarged
scale taken vertically through the air condi-
tioner, the arrows indicating the normal move-
ment of air through the same;

Figure 3 is g view similar to Figure 2 where-

in the arrows indicate the movement of air dur- 7

ing driving off of moisture from the moisture
adsorbing material;
Figure 4 is a fragmentary sectional view taken

through the lower portion of the housing or cas-

ing through which the air passes;
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Figure 5 is a vertical sectional view taken at
right angles to Figure 4;

Pigure 6 is an enlarged sectional view of the
means for controlling directional flow of air;

Figure 7 is a view similar to Figure 6, but
upon a reduced scale, indicating by arrows the
normal flow of air, this flow being the same as
shown in Figure 2;

Figure 8 is a view similar to Figure 7 showing
the flow cof air reversed, the flow of air in this
figure being the same as shown in Figure 3;

Figure 9 is a fragmentary sectional view taken
along the line 8—9 of Figure 6;

Figure 10 is a sectional view upon an enlarged
scale taken vertically through a thermostat em-
bodied in the invention; and

Pigure 11 is a wiring diagram.

The improved =air conditioning apparatus
which is indicated in general by the numeral
has been shown associated with a hair drying
helmet 2 of the type used in beauty parlors for
drying hair, but it is to be understood that the
air conditioner is not limited to this specific
use. The cabinet 3 of the air conditioner is
formegd of sheet metal or other suitable material
and at its lower end is formed with short legs
or feet 3’ at its corners for supporting it up-
right and spacing the lower end of the cabinet
from the fBoor upon which the legs rest, so that
air may enter through spaces between the legs
as well as through inlets formed by stamping
walls of the cabinet to provide louvres 4. The
top or upper wall of the casing is formed with
a centrally located cpening 5 constituting an
air passage and guarded by a sheet of screening
6 which is secured against the under face of the
upper wall about margins of the opening. By
so0 forming the casing or housing the air condi-
tioner will be of relatively small dimension and
may be easily moved from one location tc an-
other when so desired.

Within the casing 2 is located a chemical con-
tainer indicated in general by the numeral 7 and
enclosed in a plurality of shells 8, 9 and {9 which
are spaced from each other and from walls of
the casing to provide air passages {1, i2, {3 and
18 within the shells and between the outer shell
and walls of the casing. The outer shell 18,
which is provided with a bottom 15, is supported
in the casing in spaced relation thereto by a
suitable number of brackets {6 carried by walls
of the casing. The shells 8 and § are also pro-
vided with bottoms §6’ and 17 and supported by
a suitable number of brackets 18 and (9 which
maintain them in vertical spaced relation to
each other and to the bottom (5 of the outer
shell iB. It will also be noted that the bottom 16”
of shell § carries an upstanding centrally located
throat or neck 29 fitting within the neck 2t of
the bottom 22 of the chemical container 7. The
outer wall 23 of the chemical container is formed
of perforated metal and its inner wall 24 is also
formed of perforated metal. A perforated top
wall 25 is welded to inwardly extending flanges
at the upper ends of the outer perforated wall
23 and the inner wall 24 also carries a wall 28
which is of solid formation and constitutes a top
wall for a central chamber 27 in which a heat-
ing unit 28 is mounted. If will thus be seen that
the heating unit will be surrounded by the mass
of chemical within the container 7 and that air
circulating through the conditioner must pass
through the chemical either as it moves toward
the heating unit as shown in Figure 2, or as it
moves gway from the heating unit as shown in



2,508,878

5

Figure 3. “The :chemical icontainer ds «of .oblong
outline in herizontal «cross-section, sas:shown in
‘Figures.4 and 5, thus'providing & mass:of .chemi-
‘cal -of substantially large .area:and-.of .suffictent
thickness ‘to.;cause moisture ‘to *be removed “in «a
wery effective ‘manner from :air passing through
‘the .¢hemieal, :

“The schemical -with -which ‘the scontdiner “is
loaded is ‘anhyéirous caleium sulfate or-an equive
-alent : chemical scapable -of :absorbing meisture
drom -air ‘passing ‘through the ¢hemical. . “This
¢hemical “has-g very great affinity Tor moisture
“Erom 109 to '20% -of its weight), and must be
‘heated to astemperature in excess:of 212-degrees

F.a¢the boiling pointof water) in-order that-méis- -

‘ture ‘may be ‘driven ‘from ‘the .chemical :and the
themica] reconditioned for use:as an: adsorbent.
"By -passing ‘heated air-through ithe :chemical “in
@ -reverse -direction «during a -regenerative -cycle,
~any moisture-which-may-net‘have been carried off
~will‘be Jocated adiacent the-outer-surface . of the
<hemieal -which isfirst enzaged by incoming  air
‘during-a-dehydrating .cyéle, ‘thugs assuring-proper
-dehumidification -ef -the air ‘during use of ‘the gir
«eonditioner.- '

- “TUnder ‘normal -operating -conditions, for -each
‘three-te six-grains-of smoisture thatare removed
from ithe -air, the average ‘hest value «of -one
B¢, u. 45 -depesited-in ‘the -chemicdl, se-that ‘the
“Yemperature-of the-chemical bed inereases in di-
sreet propotrtion to the volume :of moisture Cand
the heat -value thereof) ‘that the :chemical -ad-
sorbs. “The efficiency of ‘the -6chemicdl “tdecreases
sas ‘this bed temperature increases ‘and the ‘most

-efficient temperature range ‘is -eonsiderably ‘be- ‘g5

low ‘the -average room “‘temperature, -and in order
“to-maintain as low-a ‘bed temperature -as-possi-
“ble, it is-desirdble to :spread -the -chemied] ‘over
s large ‘an area - as ‘possible -and thus ‘make ‘the
‘bed-depth as shaltlow-as-possible. “In‘this manner
thebed temperature-ean‘be kept at the operating
‘minimum, as considerable -codling by radistion
‘tdkesplace. Ttisfor-this reason‘thatthe chemi-
calcontainer “has been ‘formed -6hlong ‘in trans-
«verse -cross-seclion -and ‘the -¢hemical -of ‘the
proportionate thickness-shown in Figures4 and5.

“The ‘heating -unit which ‘is mounted 4n the
‘chaniber 27 -consists of aresistance wire28bentto
form vertically -exten#ing -convoliytions 30 -which
‘haye ‘their upper and lower -portions -secured ‘to
“mounting strips 81 and ‘82 by c¢lamp 33. “The
strips of insulating materigl ‘31 and-22 are sup-
‘ported by brackets 34 and 25 carrisd by ‘the ‘top
wall 22 and the bottom wall “1T and. conductors
388 for the heater extend from ends of ‘the re-
sistance coil through -insulating = sleeves 37
mounted between the bottom 17 and 15 of the two
£hells 8 and 19, By this arrangement the heating
unit will be mounted vertically centrally of the
:chamber 27 and as air passes through the heat-
ing chamber it will be heated by contact with the
heating unit. The shells 8, 8 and {2 will consti-
tute auxiliary heating elements and -upon refer-
ring-to Figure 2 it will be noted that the chamber
21 .communicates with the space (2 through the
neck:28-and that.an opening 38 is formed through
the top-of the shell 9 in order fo establish.com-
‘munication between the spaces 12 and 3. At
-its lower end the space 13 communicates with .a

-neck 22 and the lower.end of the space 44 com- -

‘municates with a neck 48 -serving as gn inlet
neck when the air conditioner 'is in operation.
“The neck 39 leads from :the section 41 of a valve
‘housing 42 and the neck or-conditit 49 Jeads from
the section 43 -of the wvalve housing. This sec-
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“the walve seats 44 .and 47.

6
#ion A3 of the vdlve housing has:a throat 44§ ex-
tending:upwardly at an:incline:so that airwhich
:enters through .opening 5.agnd-passes .downwardly
$hrough space 14 may readily :enter the throat
and -pass upwardly through the neck or.conduit
#8 into the -space 1f. 'The valve housing s
mounted in the casing i3 :under ‘the bottom of
shell 49 .and in addition ‘to the sections #1 :and
43 'is <also formed ‘with a :section 45 :defining :a
chamber ‘which communicates with :the section
B4 through an opening :46 -which "has its walls
beveled to form -a valve seat. A similar opening
&7 "having ‘beveéled wwalls to form :a wvalve.seat iis
sprovided ‘bstween the ‘throat 44 :and the section
43 of the:vdlve -easing and between the .sections
Bl gnd 43is provided-a bearing:48 through:which
‘passes g-valve stem :or-rod 49. "This rod.or stem
#8 projects outwardly threugh a ‘hollow -arm 50
projecting from ‘the lower portion -of ‘throat 44
and-constitutes ‘the.core of a solencid 5 .carried
by the arm:89. “Valves 52 .and 52 are.carried by
“the rod or valve stem-49 and a spring 52A urges
the rodiin-a @irection fo move the valves 52 and
62 into normally closed position, seated against
‘When ‘the solenoid ‘is
-energized: the rod will he shifted to the position
shown inTigure 6 and the valveswill be'held open.
‘Bach-of the valves-is €lidable longitudinally upon
‘the red and -each of ‘the valves moves with the
rod, bul the valve 53 is slidable thereon between
collars 54 -and 55 and is-yieldably theld in-engage-
ment -with -ecllar 55 by a spring 56. By ithis-ar-
‘rangement ‘the red may have movement rélative
to valve 82 after the valve 53 s seated against
the wvalve seat 47 and valve 52 may then close
tightly -against ‘the valve seat 46. This dnsures
tight closing of both of the valves whenso fe-
dgired. A-spring B8 returns the valve: 53 into en-

‘gagement with collar 55 when“the :stlenoid 51 s

-deenergized, and the spring 52A returns ‘the valve
-stem or rod-49 ‘to the:closed:position, not shown.

A -casting 57 constituting a valve housing <or
casingis mounted below the vdlve casing 42 where
‘it is-secured ‘with its throat 58 in registering re-
lation ‘to the -open lower end of the section -or
-chamber 45 -of ‘the valve casing :42. ‘From ‘the
chgmber 59 -of ‘the valve casing 57 extends :a ‘pas-
-sage ‘80 Teading 4o o -chamber B1 having -vilve
‘seats 62-and 63 at its end-so that communication
‘between - the passage 89 and the chambers $9-and

“81-may be controlled. There has-also been pro-

vided a passage 84 ‘leading from ‘the throat 58
-above ‘the chamber ‘58 -and extending longitudi-
nally of passage ‘688 over the chamber 61 with its
outer end portion extending downwardly to :a
c¢hamber 65, The chamber 65 communicates
with a chamber 86 through an opening 67 hav-
Ang its walls beveled to form a valve seat and op-
posite the .opening 67 is another opening 68 es-
tablishing communication between chamiber 66
and.a throat 68. The walls of the opening 68 -
are.also beveled to form a valve seat. A passage
78 leads from the hottom.of chaniber §6 and the
nack through which this passage 1D is Tormed
Is secured to a companion neck 11 leading from
the upper chamber 72.0f.a fan casing 13. This
fan casing 13 is secured :against the bottom. of
the casting 57 in communication with .a passage
74 leading from the passage or ¢hamber 60, .and
-across the opening between the fan-casing cham-
‘ber-and the passage I8 is mounted a -bearing I15.
The fan casing is also formed with a:lower.cham-
ber 38 from which extends a passage 17 terminat-
ingina meek 18 with which a hose 19 :is.con-~
‘nected and upon referring to Figure 2 if will he
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seen that the hose extends outwardly through a
side wall of the casing 3. A motor casing 80 is
mounted under the fan casing about an opening
81 which establishes communication between the
motor casing and the lower chamber 16 of the
fan casing and this casing 80 encloses an electric
motor 82 having a shaft which extends vertically
through the two fan chambers and is rotatably
mounted through the bearing 75.  Fans 83 and
84 are fixed to the motor shaft 85 within the
upper and lower fan chambers. These fans or
blowers 83 and 84 may be referred to as right and
left-hand blowers and when mounted back to
back within their respective chambers of the fan
housing, the suction or inlet sides of the blowers
or fans are positioned toward opposite ends of
the motor shaft; the inlet for the upper fan 83
being directed toward the passage T4 and the
lower fan or blower having its inlet side facing
the motor casing. Therefore, when the motor
is in operation air will be drawn through the in-
let neck 85 of the motor casing and forced out-
wardly through the passage 11 and neck 7§ and
at the same time air will be drawn through the
passage 14 into the upper fan chamber and forced
out through the passage or neck T1. Flexible
hose pipes 87 and 88 lead from the neck 68 and
18 to the helmet and when the apparatus is in
use for drying hair, air is forced through pipe or
hose 87 into the helmet and after taking up mois-
ture from hair passes through pipe or hose 88
into the motor casing from which it is drawn by
the lower fan or blower 84 and forced through
the pipe or hose 79 which extends through the
wall of the casing 3. It will thus be seen that a
circulation of air is established through the
helmet.

Directional flow of air through the casting
must be controlled. In order to do so, there have
been provided valves 89, 88 and 81. These valves
are mounted upon a valve stem or rod 92 which
extends through the chambers 59, 60, 61 and 65
and in 8 certain position of adjustment also ex-
tends into the chamber §6. The rod is slidably
mounted through bearings 93 and 84 into an
elongated solenoid spool 95 carried by the block
86 which is secured against the casting 57 in clos-
ing relation to one end of the chamber 58 and
-through which the bearing 94 is formed. These
spools 85 carry two solencids 87 and 88 and with-

in the spool the rod or valve stem 82 carries a 5

core 89 adapted to be moved and adjust the rod
92 longitudinally when either of the solenoids are
energized. 'The rod also extends into a shield
{09 at the outer end of solenoid 98 and carries
a cross-har (81 constituting a bridge for closing
circuits through wiring to be hereinafter de-
scribed when the solenoids are energized to shift
the core 99 and the rod longitudinally. When
the rod is in the position shown in Figures 6 and
7, it being moved to this position by energizing
of solenoid 98, the valve 9! is in an open position,
the valve 98 is seated against the valve seat. 63
in a closed position and the valve 89 which is a
double valve is seated against the valve seat 67
to shut off communication between chambers 65
and 66. It will be noted that valves 90 and 8i
are of the same construction as valve 53 so that
they may yield when moved into engagement with
‘the seat 82 and 53, whereas the valve 89 is rigidly
fixed to the end of the rod. With the valve in the
position shown in Figures 6 and 7, and also in
Figure 2, air entering the casing 3 through the
opening § flows downwardly along and about the
shell 10 into the lower portion of the casing 3
‘and passes inwardly through the throat 44 of the
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valve casing 42 to enter the chamber 43 and
flow upwardly through the throat or conduit 40
into the space (i within the shell 8 about the
chemical container 7. This incoming air may
be referred to as atmospheric air as it is taken
from the beauty parlor or other room in which
the air conditioner is located. The incoming air
passes through the chemical which is packed into
the chemical container and moisture will be ex-
tracted from the air by the chemical, The de-~
hydrated air flows through the perforated wall
of the chemical container into the chamber 21
down which it flows and through the neck 20
into the space between the bottom of the shells
8 and 9, and then flows upwardly through space
12 within the shell 9 and out through the open-
ing 28 at the top of this shell into space 13 be-
tween the shells § and 18. The air then flows
downwardly through the space 13 within the shell
i9 to the bottom of this shell and through the
neck or conduit 39 into chamber 41 from which
it flows into chamber 45 and through neck or
conduit 58 into the chamber 58. In view of the
fact that the valve 81 is open and valve 98 closed,
the air which has been heated by contact with
the heater 28 wiil now flow through the chamber
60 and through passage 714 into the upper fan
housing chamber from which it is expelled by
the upper fan 83 and driven through the necks
18 and 71 intc chamber 66 and out through the
hose 87 to the helmet through which it moves and
back through hose 88 to the motor casing. The
fan 84 sucks the air out of the motor casing and
drives it through the neck 18 and the hose 19
which returns the air to the atmosphere. It will
thus be seen that a constant supply of air which
has been dried by passage through the chemical
and heated to the proper temperature by the
heating element and the hot walls of the shells
will be fed to the helmet and after passing
through the helmet to absorb moisture from the
hair drawn through the hose 88 to the motor
casing and discharged through the hose 19 back
to the atmosphere. The temperature of the air
must be kept within certain limits and in order
to do so there has been provided a high tempera-
ture thermostat {02 and a low temperature ther-
mostat 103 which are incorporated in the heating
circuit and operate automatically to shut off flow
of current to the heating unit when the tempera-
ture rises to a predetermined degree and then
automatically close the circuit through the heat-
ing unit when the temperature has been reduced
to a predetermined degree. This will be more
fully explained.

The supply of chemical in the container is
sufficient to adsorb moisture during a normal
day’s use of the drier. Therefore, the drier will
always be avai'able for use and in proper working
order. When the propristor of a beauty parlor
is ready to close the shop, the fiow of current
through so’enoid 88 is shut off and current caused
to flow through colenoid 87. The core 98 wil
then be shifted to the position shown in Figure 8
and the valve 8f wili be closed and valve 90
opened. At the same time, valve 82 will be moved
away from the valve seat about opening 87 and
moved into engagement with the valve seat sur-
rounding opening 68 to shut off communication
between the chamber 65 and the neck 89. Air
will then be drawn into the chamber §f through
the inlet neck {68 leading from one side thereof
and this incoming air will travel through cham-
ber 68 and passage 14 into the upper fan chamber
from which it is expelled by the lower fan 83 and
forced through the passages 74 and 18 into cham-
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ber 66. From this. chamher 66 the gir flows
through the passage 84 into the neck or conduit
§8 and up through this eonduit inte chamber 43
from which it flows through the neck or conduit
89 into the space betwsen the bettoms of the
shells 8. and 8. The air then passes upwardly
through the space i3 beiween these shells dnd
through .opening 38 into the space 12 between
shells 6 and & and downwardly into the space
between thg, bottom of the shells At thls point
ing pas‘ses upwardly thrpu,rf.h the.neq,i’. 2!3 1,.n130 the
heating chamber 27 where it is highly heated
by contact with the heating unpit 28.. The hoet
air passes from champer 21 through the mass of
chemical to evaporate and drive off meisture
which has been taken up by the cheimical during
the day and the moisture iaden air passes down-
wardly through the space { { between the chemical
container-and the shell § and through- the neck
or conduit 49 inte the valve chamber 34 from
which it passes outwardly through throat 48 and
upwardly through fhe casing & until it reaches
the top of the casm'f and oass S out t,hrgugh th,e

laden alr w111 be dlscharged mto the 1oom and
the moisture evenztvally entirely removed from
'the ehemiecal, By placing a time- controiled switch
in the mrcult for the heater and the solenoid 5i
the heating unit may be .shut oif afier the retro-
grade flow of air has been continued a sufficient
length of t1me to completely dry: the chemical
and. restore it to condition for use and at the
same time the solenoid 5l is de-energized so as
to permit spring 52A to urge the rod £2 to move
the valves 52 and 53 to a closed position against
the seat 46 and 47 to prevent atmosphere air
reaching the chemical during the interval of time
between shutting off of the heater and use of the
drier the next day.

Provision of the spaces I, §{2 and (3 by the
shells 8, 9 and {8 is very important as reactiva-
tion.of the chemical desiccant can only be ac-
complished by exposing the desiccant to tempera~
tures in excess of 212° P., the boiling point of
waber, and-at which temperature moisture is dis-
associated from the desiccant. The desiccant
should be removed from the dehumidifying cabi-
net and reactivated in an oven, bui this is not
practical due to its weight and volume, There-
fore, it 1s des1rab1e to reacmvate the de swcant

Qrder tQ do sg, in.a practlca,l manner, it Ls im-
portant that the air be gradually heated and pass
at high femperature through the desiccant mate-
rial and then gradually cocled before heing dis-
charged from the gabinet. 'This is accomplished
through provision of the tortuoils passage con-
sisting of the spaces or chambers 1, 12 and i3
deﬁned by the shells &, 8 and (8. During, the
reactivation cycle, air at room temperature is
delivered into. chamber '13. After moving up-
wardly through the outer chamber {3, the air
enters chamber {2 through the opening at the
top of shell 8 and is graduslly heated as it moves
downwardly through chamber (2 to -the lower
end thereof from which it flows into the heating
chamber 27 where it is hlghly heated and passed
through the desiccant to carry off moisture with
it-into the space i1 of shell 8. In this manner
the entering air is gradually -pre-heated before
exposure to the heater and the moisture laden
air is gradually cooled to approximately 145° F
before it is discharged into the room through the
opening at the top of the cabinet. The highly
heated air passing through and emitted from the
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basket. 1 info chambper 11 is surrounded by layers
of cooler-air pagsing through chambers (2 and
{3 which in their turn are surrounded by hot
air passing upwardly through the chamber 14 and
premature cooling of the air is prevented. The
rate of cireulation and the volume of -air for
reactivation is such fhat saturation to the dew
point does nok occur, and, therefore, condensa-
tion- does not take place during the reactivation
eycle.

The helmet 2 is.preferably formed, as shown 'in
Figyre 1, and is carried by a stand or pedestal
105 having an upper section 105 which is ver-
tically admstable and also angularly adjustable
in order that the helmet may be convemently
apphea to a person’s head. This helmet has an
ouber sheil {48 and an inner sheil 167 which is
mounted within the shell 108 by rods or brackets
188 which maintain the shell 107 in spaced rela-
tion to walls of the shell {86. An inwardly rolled
flange (43 is formed about the lower end of the
outer shell {66, It.should also be noted that the
lower end of Lhe inner shesl 167 is spaced up-
wmdly from the flange i88 and in spaced rela-
tion bo its jower edge is formed with a pilurality
of openings. or slots o ,permlttmg passage -of aiy
through these openings as well as through the
space between the flange 89 and the lower edge
of the inner shell. A hood- {1 is provided at
the upper end of the outer shell and formed with
a neck P2 for engagement by the outer end of
hose 88 and the inner shell also carries at its
upper end a hood 13 Iormed with a neck 1id
with which the outer end of hose 81 is connected,
It will thus be seen that hot dry air foliowing
thmugn the hose 871 will enter the. inner shell
through the hood 113 and make contact with
the hair of a person over whose head the helmet,
has been plar_:ed_} 80 that moisture will be taken
up by the air which passes through the slots 110
and through space. between the flange 199 and
the lower edge of the inner shell and then flows
upwardly through the space between the two shells
and out through the neck 112 and through hose
88 back to the air conditioner as previously ex-
plained. A screen 119 is provided at the junction
of the hood 113 with the inner sheil in order to
serve as. a “stop” agamst the patron’s head in
the event the helmet is carelessly lowered into
contact with the patron’s head and the screen
is made of suitable material or shape to prevent
injury (on contact.) to the patron,

Figure 11 is a wiring diagram showing the cir-
cuit. by means of which the air conditioner is .con-
trolled and the dehumidifying and. reactivating
cycles obtained. In this diagram the numeral
118 designates a two-way switch and when the
arm of this switeh is in the position shown in full
line so-copnects the feed wires that current will
be supplied for the dehumidifying ¢ycle or eireuit,
When the sw1tch is s0 set, the current is fed
through the switch arm .so that elegtric energy.
is delivered from the power wire {20 to the low
temperature thermostat 103. This low tempera~
ture thermostat: is of the construction illustrated
in Figure 10 and includes in-its construction the
two contact bars or strips 124 -and 122, the: strip
{22 being adapted to move out of engagement
with strip 121 for breaking or interrupting flow.
of current through wire 123 .at a predetermined
temperature and later on returned to a closed
position to reestablish flow of current through this
wire, The thermostat is. of the bi-metallic type
having the characteristic of warping when heated
to a predetermined temperature and thereby
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breaking the circuit and is located adjacent the
heating unit so that after the regeneration cycle
has been started, the thermostat will maintain a
broken -or open position until it has cooled to a
predetermined degree. The wire 123 extends from
the thermostat 183 {o an insulated terminal block
124 and a synchronous clock (not shown) is con-
nected on one side to the power wire 128 and on
the other side to the wire 125 so-that the clock will
be in operation as long as the switch arm 19is in
the position shown by full lines in the diagram.
This clock will have ifs dial marked off so as to
indicate the total operating time of the air dry-
ing eycle rather than to indicate the hours of the
day. If a device has a predetermined operating
capacity of, say for example, eight hours, this
part of the dial will be termed and marked
“Operating Range.” The remaining part of the
dial will be-used to indicate the regenerating cycle
and so marked. 'The dial and clock mechanism
can be so timed that when the air drying cycle
has become exhausted the clock hand will then
have reached the starting point where it will re-
main during the reactivating or regenerating
cycle, as during this cycle the circuit to the clock
is broken. A lamp 126 which is connected to the
lead wires 123 and 127 constitutes a pilot light
and indicates when current is flowing through
these lead wires. The numeral (28 indicates a
customers’ switeh of conventional construction
and is primarily used to control! the operation of
the air drying device simultaneously with con-
trol of the temperature of the air delivered- to
the helmet. This switch is termed a customers’
switch as it is provided with long leads or so
located that it may be easily reached and ad-
justed by the customer to control the tempera-
ture. - -
~“Numeral 130 represents heater elements used
to raise, to the desired comfortable degree, the
dry air that is being supplied to the drying
helmet. As before explained, the temperature of
this air and the corresponding heat content is an
important factor as a means for accelerating the
rate of evaporation of the moisture while in the
liquid phase. The hedter ¢lements are connected
50 as to provide three heat ranges—hot, medium
and low, according to thé position of the switch-
arm of switch i28. This switch, as illustrated, is
of the “five-position type.”
*“When the customers’ switch is turned to “on,”
the windings in the position 98 of the double~
acting solenoid are also “on” so that the core 99
assumes and holds the position shown in the dia-
gram. - When in this position, the contact arm
or plunger {8t which is attached to the rod, moves
into position of contact with contact points 13
and 132, so that current from switch 128 is fed
therethrough to motor 82 -and to the solenoid
assembly 81. ‘This latter solenoid-is of the single
acting type and controls the opening and closing
of valves 52 and 53 which remain open at all
times when the current is #on” for either the air
drying or regenerating cycles.

When the arm ({9 of the main switch (18 is
moved to the position indicated by dotted lines
lead wire 128 is connected fto lead wire 133 and
the circuit is broken in-the other side of the
switch and the customers’ control switch 128, the
helmet heaters 30 and all other circuits on the
air drying phase of the wiring arrangement.

With the main switch {18, in this new position,
current is supplied to a time clock and circuit-
breaker mechanism, which “breaks” the circuit
after a predetermined time, and at which time the
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reactivation of the chemical shall have been coni-
pleted. ’ ‘

An indicator lamp {34 is connected in the
proper manner to leads 125 and 133 to indicate
that the circuit is now “on” for the reactivating
phase. This lamp remains lighted as long as the
current is on through the circuit breaker and the
switch 118,

The high temperature thermostat 182, which is
similar in construction to the low temperature
thermostat 103, is connected in the circuit be-
tween the circuit-breaker mechanism 135 and a
heater 28. The thermostat 182 is also located
within the heating cavity adjacent the heater
and “breaks” the circuit to the heaters at 450
degrees F., again making the circuit at 375 to 400
degrees or thereabouts. When the thermostat
circuit to the heaters is “open,” the motor 82
continues operating so that air continues to flow
through the chemical, thus quickly reducing the
temperature to the ‘“making” degree of the
thermostat. :

With the clock arrangement, the hour of “start’
for reactivating can be predetermined and when
that time arrives, the circuit will close and the
reactivating cycle will start, continuing until the
reactivation has been completed at a prede-
termined interval. In this manner, the reactiva-
tion can be done at night after a beauty shop or
other establishment has closed.

The capacity of the air-drying device is suffi-
cient to provide a full day’s operation in the
average beauty shop so reactivation during busi-
ness hours is not necessary.

The low temperature thermostat {83 is used to
prevent the use of the device for drying hair so
long as the temperature is too high for exposure
to a patron who may be otherwise seriously
burned by hot air from the heated chemical.

When the switch 118 closes the reactivating cir-

- cuit current is then supplied to the windings of
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the solenoid 97 and the valves 83, 90 and 81 are
then moved to the position, as shown in Figure 8.
In this manner, air that is being used to reacti-

5 vate the chemical, is flowing in the direction

opposite to that when air is being dried, as shown
in Figure 7. This change of direction of a'r flow
prevents moisture from remaining in the chemi-
cal adjacent the dry air outlet, in the event the
reactivation cycle was not complete.

A diaphragm of suitable flexible material can
be used by securing of same to the throat portion
of the drying helmet and with the central por-
tion being provided with an opening of sufficient
shape and size to permit the diaphragm to en-
circle and snugly fit the head of the patron, a
“closed” circuit method of drying can be accom-
plished; or a helmet of suitable shape and size
can be made to rest directly upon the head of
the patron, and being provided with a flexible
rim of suitable material, the patron’s head would
form the “seal” so that air within the helmet
and the cabinet would circulate therethrough by
means of the flexible conduits interconnecting the
combined equipments so that practically no room
air would be introduced into the air-drying cir-
cuits. This is called the closed circuit method
and this type helmet is anticipated in conjunc-
tion with the device herein described and addi-
tional modifications and improvements in con-
nection therewith will subsequently be filed for
patent applications.

It will be seen that the operation of the device
is very simple, and the construction and arrange-

75 ment of the three shells over the chemical cell
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provide a very éfficient-means for dissipating ex-
cess heat in a-manner that is most desirable as'it
does net cause the air in.the room to become
heated. .

From the foregoing description of the construc-
tion of our invention, the operation thereof and
the method of applying the same to use, will be
readily understood. It will be seen that we have
provided a simple, inexpensive and efficient means
for carrying out the ebjects of the invention and
while we have particularly described the elements
best adapted to perform the functions set forth,
it is obvious that various changes in form, pro-
portion and in the minor details of construction
may be resorted to, without departing from the
spirit or sacrificing any of the principles of the
invention.

What we claim is: : :

.. 1. T an apparatus 6f the character described, a
series of containers, one within the other, reans
for creating a flow of air through the containers,
2 basket in the inner container, a heater in said
basket, moisture sbsorbing means in said basket
surrounding said heater, means for directing
flow of air through the containers and towards
the basket and -in -contact with the moisture
adsorbing -means for the removal of moisture
from the air, and for directing the then dry air
in ‘contact with the heater and thereby heat the
dry air and furnish a supply of heated dry air
to the place of use, and means for reversing direc-
tional flow of air to first heat the air and then
pass-the heated air outwardly through the basket
and the inner container in contact with the mois-
ture adsorbing means in order to extract moisture
that has been accumulated within the moisture
adsorbing means.

2. In an apparatus of the character described,
an outer casing containing therewithin two
lesser containers, one within the other, and with
air passages provided on each of the sides of each
container, an air inlet and air outlet provided
for each container, a hasket located within the
central portion of the innermost container, a
heating means within said basket, a moisture
adsorbing substance retained within the said
basket and surrounding the heater, the series of
containers mounted cne within the other being
interconnected to form a tortuous air path there-
between, a valve structure in said outer casing
having end ports, an auxiliary valve structure
communicating with one port of the first valve
structure and having ports communicating with
the casing and the heater and one end of the
tortuous path, the auxiliary valve also having a
throat communicating with the port having com-
munication with the heater, a valve in the auxil-
iary valve structure for shutting off flow of air
through the casing when closed; a blower carried
by the first valve siructure for creating flow of
air through the valve structures and the basket
and series of containers; means for delivering
heated dry air from the first valve structure to
the. place -of use, and a valve in the first valve
structure for controlling directional flow of air.

3. In an apparatus of the character described,
a casing, a basket in said casing having inlet
and outlet ports, a heater in said basket, mois-
ture adsorbing means in the basket, means for
directing flow of air through the basket between
the ports thereof for successive engagement with
the moisture adsorbing means and the heater,
a valve body in said casing having chambers
therein provided with .ports and having necks
communicating with the ports of said basket,
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means for -controlling flow of dir through. the
valve body, & second valve body in said casing
having a port communicating with one port of
the first valve body and an outlet, a delivery
tube leading from the outlet, interconnecting
chambers and passages between the port and
the outlet, one chamber having an auxiliary air
inlet, a blower communicating with the second
valve ‘body for creating flow of air through the
chambers and the passages thereof and through
the first valve body and the basket, and means
in -the second valve body for controlling direc-
tional flow of the air and also control flow of
air through the outlet of the second valve body
and the auxiliary air inlet thereof.

4, In an apparatus-of the character described,
g plurality of shells disposed one within an-
other with their walls spaced from each other
to provide air passages between the shells, there
being an outer shell, an inner shell and an in-
termediate shell, the outer shell and the inner
shell each having a port at its bottom and the

_intermediate shell having a port at its top coms=

municating with the outer shell, a basket in
the inner shell spaced from walls thereof and
having perforated inner and oubter walls spaced
from each other, the perforated outer wall es-
tablishing communication between the basket
and the inner shell and the perforated inner
wall defining a heating c¢hamber surrounded by
the basket and communicating therewith, said
heating chamber having its lower end commu-
nicating with the intermediate shell, a heater
in said heating chamber, a moisture absorbing
chemical in said basket surrcunding the heat-
ing chamber and the heater therein, means for
creating a flow of air through the shells and
the basket and the heating chamber having
communication with the ports at lower ends of
the outer shell and the inner shell, and means
for controlling directional flow of the air.

5. In an apparatus of the character described,
a plurality of shells disposed one within an-
other with their walls spaced from each other
to provide air passages between the shells, there
being an outer shell, an inner shell and an in-
termediate shell, the outer shell and the inner
shell each having a port at its hottom and the
intermediate shell having a port at its top com-
municating with the outer shell, a basket in the
inner shell spaced from walls thereof and hav-
ing perforated inner and outer walls spaced from
each other, the perforated outer wall establish-
ing communication between the basket and the
inner shell and the perforated inner wall de-
fining a heating chamber surrounded by the
basket and communicating therewith, said heat-
ing chamber having its lower end communicating
with the intermediate shell, a heater in said
heating chamber, a moisture-absorbing chemi-
cal in said basket surrounding the heating
chamber and the heater therein, s valve cas-
ing having a chamber provided with a port and
2 neck communicating with the port at the
lower end of the inner shell, said valve casing
having a second port and a neck communicat-
ing with the port at the lower end of the outer
shell, a valve in said valve casing for controlling
flow of air through its chamber and neck, a
blower having a casing formed with s port and
with an impeller-chamber and passageways
leading therefrom and communicating with the
port of the chamber of the valve casing, one
Dassageway communicating with the port of the
blower casing and the other with an outlet
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adapted to have a conduit secured thereto, and a
valve in the blower casing for controlling flow
of air through its passageways and through ifs
port and outlet and shiftable to control direc-
tional flow of air through the valve casing and
through the shells and the basket and heating
chamber.

6. In an apparatus of the character described.
a plurality of shells disposed one within an-
other with their walls spaced from each other
to provide air passages between the shells, there
being an outer shell, an inner shell and an in-
termediate shell, the outer shell and the inner
shell each having a port at its boltom and the
intermediate shell having a port at its top com-
municating with the outer shell, a basket in
the inner shell spaced from walls thereof and
having perforated inner and outer walls spaced
from each other, the perforated outer wall es-
tablishing communication between the basket
and the inner shell and the perforated inner
wall defining a heating chamber surrounded by
the basket and communicating therewith, said
heating chamber having its lower end commu-
nicating with the intermediate shell, a heater
in said heating chamber, a moisture-absorbing
chemical in said basket surrounding the heat-
ing chamber and the heater therein, a valve
casing communicating with the ports at lower
ends of the outer shell and the inner shell, a
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valve in sald valve casing confrolling flow of
air through the same, a blower having a casing
formed with intercommunicating passages com-
municating with the valve casing and an out-
let neck leading from one of its passages, and
a valve in the blower casing for controlling flow
of air through its passages and through its out-
iet and directional fiow of air through the valve
casing and the shells.
ROBERT C. BELGAU.
AWARUA P. WARD.
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