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Patented Apr. 25, 1950 2,505,378 

UNITED STATES ATENT OFFICE 
2,505,378 

AR, CONDITIONER FOR, HARDRERS AND 
THE LIKE 

Robert C. Belgau and Awarua, P. Ward, Detroit, 
Mich., assigos's to Heat Generating Systems, 
Inc., Detroit, Mich., a corporation of Michigan 

Substituted for abandoned application Serial No. 
375,064, January 18, 1941. This application 
June 20, 1946, Serial No. 67,928 

(C. 183-4.3) 6 Claims. 

This invention relates to an air conditioner, 
and more particularly to an air conditioner adapt. 
ed to be connected with a hair drier helmet and 
by means of which air passed through the heliaet 
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 dehydrating 

device used to control the initial moisture content 
of the drying air and of thereafter heating the 
dehydrated air to a suitable degree of tempera 
ture and of properly exposing this heated dry air 
to the moist hair, for a suitable period of tirne, 
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 tine, 
and (2) Within a temperature range that is cor 
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 numb8r of heat 
units (from the highly heated air), are trans 
mitted to the moisture in order to transform the 
moisture from the liquid to the vapor phase. So 
that it will be removed by the air. 
In this method, the dry air can be heated to a 

very high degree (relatively speaking) becausie 
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, fron 
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 vapor 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 temperature. 

. . . To effect complete drying in a minigun 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 a 
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 conjunc 
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 adsorbing 
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 extent 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 is 
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 
will again adsorbits full quota of moisture. 
Another object of the invention is to provide an 

air conditioner wherein a mass of moisture. ador 
sorbing material is mounted within a housing or 
casing about a heating unit so that the air by 
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 
Jmeans for controlling directional flow of air 
through the housing or casing, thus permitting 
the air to be caused to reverse its normal flow 
through the moisture adsorbing material to the 
heater and instead flow 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 the 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: 
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 a 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; 

4. 
Figure 5 is a vertical sectional view taken at 

right angles to Figure 4; 
Figure 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 Figure2; 
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Figure 8 is a view similar to Figure 7 showing 
the flow of air reversed, the flow of air in this 
figure being the same as shown in Figure 3; 

Figure 9 is a fragraentary sectional view taken 
along the line 9-9 of Figure 6; 

Figure 10 is a sectional view tipon an enlarged 
scale taken vertically through a thermostatem 
bodied in the invention; and 

Figure 1 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 
formed of Sheet metal or other Suitable laterial 
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 floor upon which the legs rest, so that 
air may enter through Spaces between the legs 
as Well as through inlets formed by stainping 
walls of the cabinet to provide louvres . The 
top or upper wall of the casing is formed with 
a centrally located opening 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 
SO forming the casing or housing the air condi 
tioner Will be of relatively small dimension and 
may be easily moved from one location to an 
other when so desired. 

Within the casing 2 is located a chemical coln 
tainer indicated in general by the numeral 7 and 
enclosed in a plurality of shells 8, 9 and 0 which 
are spaced from each other and from Walls of 
the casing to provide air passages , 2, 3 and 
4 within the shells and between the outer shell 
and Walls of the casing. The Outer Sheil , 
which is provided with a bottom 5, 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 9 are also pro 
vided with bottoms 6 and T and supported by 
a Suitable number of brackets 8 and 9 which 
maintain them in vertical spaced relation to 
each other and to the bottom 5 of the outer 
shell ). It will also be noted that the bottom 6 
of shell 8 carries an upstanding centrally located 
throat or neck 2) fitting within the neck 2 of 
the bottom 22 of the chemical container . The 
outer wall 23 of the chemical container is formed 
of perforated metal and its inner Wall 24 is also 
formed of pserforated 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 23 
which is of solid formation and constitutes a top 
wall for a central chamber 2 in which a heat 
ing unit 28 is mounted. It 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 away from the heating unit as shown in 
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Figure 3. The chemical container is of oblong 
outline in horizontal cross-section, as shown in 
Figures 4 and 5, thus providing a mass of chemi 
cal of substantially large area and of sufficient 
thickness to cause moisture to be removed in a 
avery effective manner from air passing through 
the chemical. 
"The schemical, with which the container is 

'loaded is anhydrous calcium sulfate or an equiv 
talent schemical capable of absorbing moisture 
from air passing through the schemical. This 
'chemical has a very great afinity for moisture 
(from 10% to 20% of its weight), and must be 
heated to a temperature in excess of 212 degrees 
F. (the boiling point of water) in order that mois 
ture may be driven from the chemical and the 
chemical reconditioned for use as an adsorbent. 
By passing heated air through the chemical in 

-a, reverse direction during a regenerative cycle, 
“any moisture which may not have been carried off 
will be located adjacent the outer-surface of the 
chemical which is first engaged by incoming air 
sturing a dehydrating cycle, thus assuring proper 
dehumidification of the air during use of the air 
iconditioner. 

Under normal operating conditions, for each 
8three to six grains of moisture that are removed 
from the air, the average heat value of one 
'B.t. u is deposited in the chemical, so that the 
temperature of the chemical bed increases in di 
*rect proportion to the volume of moisture (and 
'-the heat value thereof) that the chemical ad 
sorbs. The eficiency of the chemical decreases 
'as this bed temperature increases and the most 
efficient temperature range is -considerably be 
low the average room temperature, and in order 
to maintain as low a bed temperature as possi 
ible, it is desirable to spread the chemical over 
'as large an area, as possible and thus make the 
bed depth as shallow-as-possible. In this nanaer 
the bed temperature ean be kept at the operating 
minimum, as considerable cooling by radiation 
“takes place. It is for this reason that the chemi 
ical container has been formed oblong in trans 
verse cross-section and the chemical of the 
proportionate thickness shown in Figures-4 and 5. 
The heating unit which is motinted in the 

*Chamber 2 consists of a resistance wire 23 bent to 
form vertically extending convolutions 30 which 
have their upper, and lower portions secured to 
mounting strips 3f and 32 by clamp 33. The 
strips of insulating material 31 and 32 are sup 
ported by brackets 34 and 35 carried by the top 
wall 28 and the bottom wall and conductors 
36 for the heater extend from ends of the re 
sistance goil through insulating sleeves 3 
mounted between the bottom 7 and 5 of the two 
Shells 9 and 9. By this arrangement the heating 
unit will be mounted vertically centrally of the 
schamber 27 and as air passes through the heat 
ing chamber it will be heated by contact with the 
heating unit. The shells 8, 9 and 9 will consti 
tute auxiliary heating elements and upon refer 
ring to Figure 2 it will be noted that the chamber 
27 communicates with the space 2 through the 
neck:20 and that an opening 38 is formed through 
the top of the shell 9 in order to establish.com 
smunication between the spaces 2 and 3. At 
its lower end the space 3 communicates with a 
neck 38 and the lower end of the Space of corn 
municates with a neck 4 serving as an inlet 
neck when the air conditioner is in operation. 
The neck. 39 leads from the Section 4 of a valve 
housing 2 and the neck or condit:40 leads from 
the section 43 of the Valve housing. This Sec 

6 
ition 3 of the valve housing has a throat 4 ex 
tending upwardly at an incline, so that air which 
senters through opening 5. and passes downwardly 
through space 4 may readily enter the throat 
and pass upwardly through the neck or conduit 
8 into the space l. The valve housing is 
mounted in the casing 3 under the bottom of 
Shell 'il) and in addition to the sections...A and 
'43 is also formed with a section 45 defining a 

10 chamber which communicates with the section 

5 

(3t) 

53 

5 

is: through an opening 46 which has its walls 
beveled to form a valve seat. A similar opening 
& having beveled Walls to form a valve seat is 
sprovided between the throat 44 and the section 
43 of the valve casing and between the sections 
if and 43 is provided a bearing; 48 through which 
'passes a Valvestern or rod 49. This rod. Or stem 
i9 projects outwardly through a hollow arm 50 
projecting from the lower portion of throat 44 
and constitutes the core of a solenoid 5 carried 
by the arm 5). Valves. 52 and 53 are carried by 
the rod or valve stem, 49 and a spring 52A urges 
(the rod in a direction to move the valves 52 and 
:53 into normally closed position, seated against 
the valve seats. A4 and Ai. When the solenoid is 
energized the rod will be shifted to the position 
'shown in Figure 6 and the valves will beheld open. 
Each of the valves is slidable longitudinally upon 
the rod and each of the valves moves with the 
rod, but the valve 53 is slidable thereon between 
collars 54 and 55 and is yieldably held in engage 
'ment with collar 55 by a spring 56. By this-ar 
rangement the rod may have movement relative 
to waive 53 after the valve 53 is seated against 

35 the valve seat 47 and valve 52 may then close 
tightly against the valve seat 46. This insures 
tight closing of both of the valves when so de 
sired. A spring 58 returns the valve. 53 into en 
gagement with collar 55 when the solenoid 5 is 
deemergized, and the spring 52A returns the valve 
stem or rod-49 to the closed position, not shown. 
A casting 5 constituting a valve housing or 

casing is mounted below the valve 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 
chamber 59 of the valve casing 57 extends a pas 
'sage 69 leading to a 'chamber 6 having valve 
'seats 62 and '63 at its end so that communication 
between the passage 69 and the chambers 59 and 
6 may be controlled. There has also been pro 
vided a passage 54 leading from the throat 58 
above the chamber 59 and extending longitudi 
nally of passage 68 over the chamber 6 with its 
outer end portion extending downwardly to a 
chamber 65. The chamber 65 communicates 
With a chamber 66 through an opening 67 hav 
ing its walls beveled to form a valve seat and op 
posite the opening 6 is another opening 68 es 
tablishing communication between chamber 66 
and a throat 69. The walls of the opening 68 
are also beveled to form a valve seat. A passage 

leads from the bottom of chamber 66 and the 
neck through which this passage 7) is formed 
is secured to a companion neck 7 leading from 
the upper chamber 2 of a fan casing 73. This 
fan casing 73 is secured against the bottom of 
it he casting 5 in communication with a passage 
4 leading from the passage or chamber 60, and 

8 across the opening between the fan-casing cham 
ber and the passage A is n:ounted a bearing 5. 
the fail :casing is also formed With a lower cham 
ber is frona which extends a passage afterminat 
ing in a neck 8 with which a hose 9 is con 

76 nected and upon referring to Figure 2 it will be 
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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 
8 which establishes communication between the 
motor casing and the lower chamber 6 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 38 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 4 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 7 and neck 18 and 
at the same time air will be drawn through the 
passage it into the upper fan chamber and forced 
out through the passage or neck . . Flexible 
hose pipes 37 and 88 lead from the neck 69 and 
78 to the helmet and when the apparatus is in 
use for drying hair, air is forced through pipe or 
hose 8f 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 9 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, 9 and 91. These valves 
are mounted upon a valve stem or rod 92 which 
extends through the chambers 59, 60, 6 and 65 
and in a certain position of adjustment also ex 
tends into the chamber 66. The rod is slidably 
mounted through bearings 93 and 94 into an 
elongated solenoid spool 95 carried by the block 
96 which is secured against the casting 57 in clos 
ing relation to one end of the chamber 59 and 
through which the bearing 93 is formed. These 
spools 95 carry two solenoids 97 and 98 and with 
in the spool the rod or valve stem 92 carries a 
core 99 adapted to be moved and adjust the rod 
92 longitudinally when either of the solenoids are 
energized. The rod also extends into a shield 
0 at the outer end of solenoid 98 and carries 

a cross-bar 3 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 8 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 6 
to shut off communication between chambers 65 
and 66. It Will be noted that valves 9 and 9 
are of the same construction as valve 53 so that 
they may yield when moved into engagement with 
the seat S2 and 63, 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 5 flows downwardly along and about the 
shell iO into the lower portion of the casing 3 
and passes inwardly through the throat 44 of the 
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8 
valve casing 42 to enter the chamber 43 and 
flow upwardly through the throat or conduit 40 
into the space 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 den 
hydrated air flows through the perforated wall 
of the chemical container into the chamber 27 
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 
2 within the shell 9 and out through the open 

ing 38 at the top of this shell into space 3 be 
tween the shells 9 and le. The air then flows 
downwardly through the space 3 within the shell 
f) to the bottom of this shell and through the 
neck or conduit 39 into chamber 4 from which 
it flows into chamber 45 and through neck or 
conduit 58 into the chamber 59. In view of the 
fact that the valve 9 is open and valve 90 closed, 
the air which has been heated by contact with 
the heater 28 will now flow through the chamber 
69 and through passage 74 into the upper fan 
housing chamber from which it is expelled by 
the upper fan 83 and driven through the necks 
7 and into chamber 66 and out through the 
hose 8 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 8 and the hose 9 
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 79 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 (3 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 available for use and in proper Working 
order. When the proprietor of a beauty parlor 
is ready to close the shop, the fow of current 
through Solenoid 98 is shut off and current caused 
to flow through solenoid 9. The core 99 Will 
then be shifted to the position shown in Figure 8 
and the valve 9 will be closed and valve 90 
opened. At the same time, valve 89 will be moved 
away from the waive seat about opening 67 and 
moved into engagement with the valve seat sur 
rounding opening 68 to shut off communication 
between the chamber 63 and the neck 69. Air 
will then be drawn into the chamber 6 through 
the inlet neck 34 leading from one side thereof 
and this incoming air will travel through cham 
ber 6 and passage is into the upper fan chamber 
from which it is expelled by the lower fan 83 and 
forced through the passages is and 70 into cham 
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ber 66. From this chamber 66 the air flows 
through the passage 64 into the neck or conduit 
58 and up through this eciadlit into chainber 65 
from which it fows through the neck or conduit 
39 into the space between the bettoms of the 
shells. 9. and . The air then passes upwardly 
through the Space 3 sei:Ween these shells aid 
through opening 38 into the space 2 between 
shells 8 and 9 aid doWWardy into the Space 
between the bottom of the shells. At this point 

ing passes upwardly through the negk 29 into the 
heating chamber 2 where it is highly heated 
by contact with the heating unit 28. The hot 
air passes froin chamber 2 through the mass of 
chemical to evaporate and drive off moisttire 
which has been taken up by the cheinical duria 
the day and the moisture iade air aSSes doWi 
wardly through the space between the chemical 
container and the shell ; and through the neck 
gr condit 33 into the valve chamber 34 from 
which it passes outwardly through throat (A. and 
upWardly through the Casing util it reaches 
the top of the easing and passes out through the 
gpening 5. It will thus be seen that the hoisture 
laden air will be discharged into the room and 
the moisture eventually entirely removed from 
the chemical. By placing a time-controlled switch 
in the circuit for the heater and the solenoid 5 
the heating unit may be shut off after the retro 
grade flow of air has been continued a sufficient 
length of time to completely dry the chemical 
and restore it to condition for use and at the 
same time the solenoid 5 is de-energized so as 
to permit spring 52A to urge the rod 49 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 ff, 2 and 3 by the 
shells 8, 9 and is very importarat, as reactival 
tion of the chemical desiccant can only be ac 
complished by exposing the desiccant to tempera 
tures in excess of 212 F., the boiling point of 
Water, 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 ovein, but this is not 
practical due to its Weight and volume. There 
fore, it is desirable to reactivate the desiccant 

order to do. So, in a practical manner, it is in 
portant that the air be gradually heated and pass 
at high temperature through the desiccant mate 
rial and then gradually cooled before being dis 
charged from the cabinet. This is accomplished 
through provision of the tortuous passage con 
sisting of the spaces or chambers , 2 and 3 
defined by the shells 8, 9 and 8. During the 
reactivation cycle, air at room temperature is 
delivered into chamber 3. After moving up 
wardly through the outer chamber 3, the air 
enters chamber 2 through the opening at the 
top of shell 9 and is gradually 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 highly heated and passed 
through the desiccant to carry of moisture with 
it into the space 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 into chamber is surrounded by layers 
Of cooler air passiag through chambers 12 and 
i3 which in their turn are surrounded by hot 
air passing upwardly through the chamber 4 and 
preniature cooling of the air is prevented. The 
late of circulation and the volume of air for 
reactivation is Such that saturation to the dew 
point does not occur, and, therefore, condensa 
tion does not take place during the reactivation 
Cycle. 
The helmet 2 is preferably formed, as shown in 

Figure 1, and is carried by a stand or pedestal 
95 having an upper section 05' which is ver 

tically adjustable and also angularly adjustable 
in order that the helmet may be conveniently 
applied to a person's head. This helmet has an 
outer shell 66 and an inner shell 67 which is 
Inounted within the shell (6 by rods or brackets 
i8 which maintain the shell iO7 in spaced rela 
tion to Walls of the shell 436. An inwardly rolled 
fiange. G9 is formed about the lower end of the 
Outer Sheil 66. It should also be noted that the 
lower end of the inner shell iO is spaced up 
Wardly from the flange io9 and in Spaced rela 
tion to its iower edge is formed with a plurality 
of openings, or slots permitting passage of air 
through these openings as well as through the 
Space between the flange is and the lower edge 
of the inner Sheil. A hood if is provided at 
the upper end of the outer shell and formed with 
a neck 2 for engagement by the outer end of 
hose 68 and the inner shell also carries at its 
upper end a hood 3 formed with a neck 4 
With which the outer end of hose 87 is connected, 
it will thus be seen that hot dry air following 
through the hose 8 will enter the inner shell 
through the hood 3 and make contact with 
the hair of a person over whose head the helmet. 
has been placed, So that moisture will be taken 
up by the air which passes through the slots 10 
and through space between the flange 9 and 
the lower edge of the inner shell and then flows 
upwardly through the space between the two shells 
and out through the neck 2 and through hose 
88 back to the air conditioner as previously ex 
plained A. Screen 5 is provided at the junction 
of the hood 3 with the innersheil in order to 
Serve as a 'stop' against 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 

guit by means of which the air conditioner is con 
trolled and the dehumidifying and reactivating 
cycles obtained. In this diagram the numeral 

8 designates a two-Way switch and when the 
an of this SWitch is in the position shown in full 
line S0 connects the feed wires that current will 
be supplied for the dehumidifying cycle or circuit. 
When the Switch is so set, the current is fed 
through the Switch arm so that electric energy 
is delivered from the power: wire 20 to the low 
temperature thermostat 103. This low tempera 
ture thermostatis of the construction illustrated 
in Figure 10 and includes in its construction the 
two contact bars or strips 2 and 22, the strip 
22 being adapted to move out of engagement 

With Strip f2l for breaking or interrupting flow. 
of current through Wire 23, 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 bimetallic 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 23 extends from 
the thermostat? 3 to an insulated terminal block 
124 and a synchronous clock (not shown) is con 
nected on one side to the power wire 20 and on 
the other side to the Wire 25 SO-that the clock Will 
be in operation as long as the Switch arm 9 is in 
the position shown by full lines in the diagram. 
This clock will have its dial marked off So as to 
indicate the total operating time of the air dry 
ing cycle 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 26 which is connected to the 
lead wires 23 and 2 constitutes a pilot light 
and indicates when current is flowing through 
these lead wires. The numeral 28 indicates a 
customers' switch 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 i30 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 heater elements are connected 
so as to provide three heat ranges-hot, medium 
and low, according to the position of the Switch 
arm of switch 28. 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 () which is attached to the rod, moves 
into position of contact with contact points 3 
and 32, so that current from switch 28 is fed 
therethrough to motor 82 and to the Solenoid 
assembly 5. 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 8 is 

moved to the position indicated by dotted lines 
lead wire 2.0 is connected to lead wire 33 and 
the circuit is broken in the other side of the 
switch and the customers' control switch 28, the 
helmet heaters 30 and all other circuits on the 
air drying phase of the wiring arrangement. 
With the main Switch 8, in this new position, 

current is supplied to a time clock and circuit 
breaker mechanism, which "breaks' the circuit 

O 

5 

20 

25 

30 

35 

40 

12 
reactivation of the chemical shall have been comi 
pleted. 
An indicator lamp 34 is connected in the 

proper manner to leads 25 and 33 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 8. 
The high temperature thermostat 2, which is 

Similar in construction to the low temperature 
thermoStat 63, is connected in the circuit be 
tWeen the circuit-breaker mechanism 35 and a 
heater 28. The thermostat 82 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 Of 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 Sufi 

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 thermost at 3 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 8 closes the reactivating cir 

cuit cirrent is then Supplied to the WindingS of 

50 

60 

65 

O 

the Solenoid 97 and the valves 89, 90 and 9 are 
then moved to the position, as shown in Figure 8. 
In this manner, air that is being used to reacti 
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 air 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 

after a predetermined time, and at which time the 75 ment of the three shells over the chemical cell 
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provide a very efficient means for dissipating ex 
cess heat in a manner that is most desirable as it 
does not 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 objects 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. In an apparatus of the character described, a 

series of containers, one within the other, means 
for creating a fow of air through the containers, 
a basket in the inner container, a heater in said 
basket, moisture absorbing 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 basket 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 one 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 structure 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 air through the 
valve body, a 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 
waive body for creating flow of air through the 
chambers and the passages thereof and through 
the first valve body and the basket, and neans 
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, 
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 botton and the 
intermediate shell having a port at its top coma. 
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, 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 bottom 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, a valve cas 
ing having a chamber provided with a port and 
a 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 a port and 
with an impeller-chamber and passageways 
leading therefrom and communicating with the 
port of the chamber of the valve casing, one 
passageway 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 its 
port and outlet and shiftable to control direc 
tional flow of air through the waive 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 bottom 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 said valve casing controlling 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 
let and directional flow of air through the valve 
casing and the shells. 

ROBERT. C. BEGAU. 
AWARUAP. WARD. 
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