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PATENT OFFICE 
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HAIR DRYING APPARATUs 
Victor C. Norquist, Kansas City, Mo, assignor to 

Butler Manufacturing Company, Kansas City, 
Mo., a corporation of Missouri 
Application March 2, 1933, Serial No. 659,250 

2 Claims. (C. 126-110) 
My invention relates to a hair drying apparatus 

and more particularly to a hot air generator 
which forms the central source of heated air for 
a plurality of individual hair drying helmets. 

In beauty parlors at present, when it is desired 
to dry hair, individual hair driers are used which 
are provided with electric heating elements. 
These individual hair driers are expensive and 
are, furthermore, very inefficient in their opera 
tion. When the devices are turned on, a consid 
erable time interval must elapse before the tem 
perature required to heat the air is reached, thus 
consuming both time and electricity. The indi 
vidual hair driers constituting separate sources of 
heat, result in an objectionably increased tem 
perature, especially during warm weather. 
One object of my invention is to provide a hair 

drying apparatus in which a plurality of hair dry 
ing helmets may be used simultaneously with a 
central source of hot air. 
Another object of my invention is to provide 

an economical and efficient means of generating 
and Supplying hot air. 
A further object of my invention is to provide a 

; hot air generator which may be of general utility 
and may be used for heating homes and for other 
purposes in which hot air is required. 

Further objects of my invention, will appear 
from the following description. 
This application is a continuation in part of 

my copending application, Serial No. 645,249, filled 
December 1, 1932. 
In the accompanying drawings which form 

part of the instant specification and which are to 
be read in conjunction therewith and in which 
like reference numerals are used to indicate like 
parts in the various views; 

Figure 1 is an elevation of my hot air generator 
connected to a portion of the hair drying sys 
ten. 

Figure 2 is a side elevation of my hot air gen 
erator. 
Figure 3 is a sectional view taken on the line 

3-3 of Figure 1. 
Figure 4 is a sectional view taken on the line 

4-4 of Figure 2. 
Figure 5 is a side elevation of the cochleate heat 

exchange member. 
Figure 6 is a sectional view taken on the line 

6-6 of Figure 5. 
Figure 7 is a sectional view, taken on the line 

T-1 of Figure 5. 
Figure 8 is a sectional view taken on the line 
- of Figure 7. 

Figure 9 is a front elevation of the thermostatic 
heat. Control element. 

Figure 10 is a sectional view taken on the line 
O-O of Figure 9. 
Figure 11 is a sectional view taken on the line 
- of Figure 10. - 
Figure 12 is a diagrammatic view of the elec 

tric connections of my hot air generator. 
In general, my invention contemplates the pro 

vision of a gas fired burner discharging the prod 
ucts of combustion through a cochleate or an 
fractuous passageway providing an elongated 
heat exchange surface. The twisting passage 
way is formed within a casting which is provided 
with a chamber adapted to house a centrifugal 
blower fan and discharge air through a straight 
passageway running through the heat. exchange 
member. The air in passing through the mem 
ber will become heated by heat exchange. The 
construction is such that a large amount of heat 
exchange surface is provided. The casting is po 
sitioned in a casing with an air inlet to the heat 
exchange member so positioned that the incom 
ing air to the casing will pass around the exterior 
of the casting. This will serve to preliminarily 
heat the air entering the heat exchange member 
and, at the same time, prevent the radiation of 
heat into the space occupied by the generator. I 
provide a thermostatic control element which 
governs a circuit including a valve which governs 
a gas Supply to the burner, as well as a trans 
former to insure that the gas will always be ig 
nited while the valve is open and the blower 
running. 
More particularly referring now to the draw 

ings, a standard of any suitable shape forms a 
pedestal-like support for a casing 2. The casing is 
provided with insulating material 3 and houses 
a heat exchange member 4. The heat exchange 
member comprises a casting which is formed with 
a cochleate passageway which will be more fully 
described hereinafter. In the center of the cast 
ing 4 an enlarged chamber 5 is provided, in which 
a blower fan 6 is positioned. This can be readily 
Seen by reference to Figure 3 and it will be ob 
served that the arrangement is such as to form a 
centrifugal air blower. The heat is supplied 
by a Bunsen burner T which discharges its flame 
into the cochleate passageway. I provide a baffle 
plate 8 immediately above the burner to deflect 
the products of combustion so that they will 
travel through both branches of the anfractuous 
passageway. The casing 2 is provided with an 
opening furnished with a cover plate 9 giving ac 
cess to glass or mica insert O. The cover plate 
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9 is provided with suitable openings through 
which the flame issuing from the burner may 
be observed from the exterior of the casing. The 
gas to the burner is supplied through pipe 2 
which is controlled by valve 3. Valve f3 is op 
erated by a Solenoid f4 as will be more fully de 
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way 34 surrounds the blower inlet. 22 while pas 
sageways 3 and 30 surround the blower fan 
housing. The direction of the flow of hot gases 
to the flow of the air to be heated is substantially 
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Scribed hereinafter. The pedesta is formed 
with louver openings 5 to admit air to support 
the combustion of the gas in the burner 7. 
The blower fan 6 is driven by an electric motor 
6 in the circuit of which is interposed a thermo 

stat 7 to transformer 8. The thermostatic ele 
ment f is interposed in a passageway 9 through 
which the heated air from the heat exchanger 
member 4 is thrown by blower 6. The secondary 
coil of the transformer 8 is connected to a spark 
plug 20 positioned immediately above the burner 
7 to insure that the flame is always lit to avoid 
the danger of escaping gas. The casing 2 is pro 
vided with a large opening covered by a screen 
2. The air to be heated enters the casing 
through screen 2 and must pass around the ex 
terior of the heat exchange member to the Open 
ing 22 thereof leading to the blower fan 6. 
The heat exchange member 2 is shown in de 

tail in Figures 5, 6, 7, and 8. The flame issuing 
from burner T is split into two parts by the baf 
fle plate 8 and passes up branch passages 30 and 
3 as can be seen by reference to Figures 3 and 
6. These passages are provided with baffle men 
bers 32 to lengthen the path of the hot prod 
ucts of combustion. The gases meet at the top 
of the heat exchange member and CrOSS Over 
through passage 33, and are redirected through 
annular passageway 34 as:can be seen in Figure 
7. The gases, after passing, through passage 
way 34, cross over through passageway 35 and 
emerge through flue pipe 36 from: which they 
are discharged to the atmosphere. It will be 
observed by reference to Figure 4 that passage 

counterflow relation. The extremely long path 
of hot gas flow results in a heat exchange of high. 
order. In practice, the difference between the 
temperature of the flue gases and the tempera 
ture of the air heated is but a few degrees in 
dicating a very efficient heat exchange. The heat 
exchange member, furthermore, is extremely 
compact and accompanies a very Small Space. 
In describing the peculiar arrangement of the 
passageways, I prefer to use the term "cochleate' 
or “anfractuous'. It is to be understood, of 
course, that other cochleate or anfractuous pas 
sageways of slightly different forms are within 
the scope of my invention. The air, after en 
tering opening 22 is whirled around chamber 5 
with increasing speed and is discharged through 
the straight passageway 9. 

Referring now to Figure 12 in which the elec 
trical connections are shown diagrammatically, 
the conductor cable 40 comprises lead wires 4 
and 42 connected to any suitable source of po 
tential. The switch 43 closes the circuit through 
thermostat 7. 
ing of the switch 43 at Once places the motor 6 
across the line so that it will run at all times 
while the Switch 43 is closed. The thermostat is 
in series with Solenoid 4 which, as was pointed 
out hereinbefore, controls valve 3 of the gas 
supply. The primary 44 of transformer f8 is also 
in series with the thermostat f 7. The secondary 
of the transformer 8 is connected to the spark 

It will be observed that the COS 
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plug 20 as was hereinbefore described. One elec 
trode of the Spark plug is grounded and the other 
end of the secondary is also grounded at 45. It 
will be obvious, therefore, that, if the tempera 
ture of the hot air is below a predetermined 
point so that the circuit through the thermostat 
is closed, the Solenoid 4 will open the gas Sup 
ply and will Spark the Spark plug 20 igniting the 
flame. The thermostat may be of any suit 
able construction. I prefer to use the one shown 
in Figures 9, 10, and 11 which consists of a spiral 
metallic member 50 carrying a mercury switch 5. 
The initial position of the mercury Switch. 5 
may be adjusted by rotating the housing 52 which 
carries the assembly. A pointer 53 shows the 
position of the mercury Switch, the indication 
'H' meaning high and the indication 'L' mean ing low. 
In Operation, when it is desired to obtain hot 

air from my generator, the Switch 43 is closed. 
Inasmuch as the air will be of such temperature 
that the thermostat 7 will be closed, this will 
supply gas to the burner 7 which will be lit by 
the Spark from plug 20. The motor will drive 
the blower 6 which will take air through screen 
2 and blow it through the heat exchange mem 
ber. The hot products of combustion from the 
burner will take the path through the anfrac 
tuous passageway described hereinbefore. The 
air will become heated and be taken from pas- a 
Sageway 9 and used for any suitable purpose. 
The flue gases will be withdrawn through flow 
pipe 36. Should the temperature of the air ex 
ceed a predetermined amount, the thermostat fil 
will interrupt the circuit which will permit valve : 
f4 to close. The motor will keep running until 
the temperature of the air reaches the prede 
termined low point, when the thermostat will 
again close a circuit through solenoid 4, thus 
opening valve f3, and at the same time, causing 
a Spark to issue from plug 20 to light the gas. 

It will be understood that certain features and 
sub-combinations are of utility and may be em 
ployed without reference to other features and 
sub-combinations. This is contemplated by and 
is within the Scope of my claims. It is further 
obvious that various changes may be made in 
details within the scope of my claims without de 
parting from the spirit of my invention. It is, 
therefore, to be understood that my invention is 
not to be limited to the specific details shown 
and described 

Having thus described my invention, what I claim is: 
1. A hot air generator comprising in combi- : 

nation a casing, a heat exchange member mount 
ed within Said casing in spaced relation thereto, 
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said member being formed with air and gas . . 
paSSages in heat eXchange relation, a fuel burner 
arranged to discharge gases of combustion into 
Said gas passage, a blower within said air pas 
Sage to blow air therethrough, outlet ducts for 
Said air and gas passages extending exteriorly 
of the casing, an air inlet to said casing, and an 
air inlet to the air passage in said heat exchanger, {: 
said last air inlet facing away from the air inlet 
to the casing whereby the air passing into the 
casing must pass around the exterior of the heat 
exchange member before entering the air inlet 
thereof. 

2. A hot air generator as defined in claim 1, 
wherein the outlet duct for the gas passage has 
a portion thereof in heat exchange relation to 
the air inlet in said heat exchange member. 

VICTOR, C, NORQUIST, 


