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11. Claims. 

The invention relates to improved therapeutic 
apparatus and methods of utilizing the same in 
administering treatments and more particularly 
to methods and apparatus for fever therapy. 
Numerous diseases have been found to respond 

favorably to treatment by artificially induced 
fever which, in some cases, exerts a direct in 
fluence through its bactericidal effect and, in 
other cases, acts indirectly by stimulating certain 
body functions, and by increasing metabolism. 
Warious devices have been proposed for produc 
ing the fever condition including diathermic de 
vices for transmitting a current of electricity 
through the body of the patient, and radiothermy 
devices in which the patient is placed in an elec 
trical field produced by an alternating current of 
extremely high frequency. Apparatus has also 
been proposed for producing fever condition by 
the external application of heat, and it is with 
the latter type of apparatus that the invention is 
particularly concerned. - 
The field of artificial fever treatment has been 

somewhat limited by reason of the inherent dis 
advantages in the apparatus heretofore avail 
able. With the electrical apparatus, for example, 
there is considerable danger of inflicting serious 
burns on the patient. The apparatus for the 

by the extreme discomfort to which it subjects the 
patient, largely by reason of the high external 
temperatures necessary to produce sufficient body 

...Y 

i) 

temperature to obtain beneficial effects. 
over, while many of these devices have been more 
or less effective in producing fever conditions they 
provide no means for positively controlling body 
temperatures. As a result, it is frequently found 
that there is an upward coasting of the patient's 
body temperature after the application of fever 
producing energy has been discontinued, with 
occasional serious and even fatal results to the 
patient. . 

5 

With the foregoing in view, it is the general 
object of the present invention to provide in 
proved methods and apparatus by which the dis 
advantages above set forth are effectually avoid 
ed, and by which the fever treatment may be ad 
ministered with a minimum of discomfort and in 
a manner entirely safe to the patient. 
Another object is to provide an improved ap 

paratus for administering heat treatment em 
bodying means by which the temperature of the 
air surrounding the patient may be quickly raised 
or lowered at will, to provide a more complete 
and exact control of the patient's body tempera 
ture, and to effectually prevent upward coasting 

w 
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(C. 128-33) 
of the same after the desired temperature is 
reached. 
A further object is to provide an improved fever 

therapy cabinet having in combination with con 
trollable means for supplying heat and moisture, 5 
a cooling unit operative to reduce positively the 
relative humidity of the air in the cabinet. 
Other objects and advantages will become ap 

parent from the following detailed description 
taken in connection with the accompanying 0 
drawings illustrating a preferred embodiment of 
the improved treatment apparatus, in which: 

Figure 1 is a longitudinal, sectional view of a 
heat treatment apparatus embodying the features 
of the invention. s 

Fig. 2 is a transverse sectional view taken along 
the line 2-2 of Fig. 1. 

Fig. 3 is a fragmentary plan view of certain 
of the control instrumentalities shown in Fig. 2. 

Fig. 4 is a sectional view taken along the line 
4-4 of Fig. 1, showing the air conditioning equip 
ment comprising a part of the improved treating 
apparatus. 

Fig. 5 is a schematic representation of the elec 
trical Operating and control circuits of the appa 
ratus. 

Fig. 6 shows a modified form of the air con 
ditioning unit and associated actuating and COn 
trol mechanism. 

Generally stated, the improved therapeutic ap 
paratus comprises an elongated cabinet adapted 
to form a substantially air tight treatment 
chamber enclosing a portion of the patient's body. 

Preferably, the cabinet is of sufficient length to 
accommodate a patient in a recumbent position, 
the patient being supported by a suitable cot or 
stretcher, preferably arranged to be moved into 
and out of the cabinet to facilitate handling of 
the patient before and after treatment. One of 
the end members of the cabinet may conven 
iently comprise a part of the cot assembly where 
by the cabinet is closed when the cot is moved 
into the same and opened when the cot is with 
drawn. This end member is provided with a suit 
able opening through which the patient's head 
may project during treatment. . . 
Disposed within the cabinet is an air condi 

tioning unit of novel and advantageous construc 
tion, automatic control devices for the unit, and 
means for circulating the conditioned air. 
through the chamber in a manner designed to 
produce the most favorable reactions in the pa 
tient. The air conditioning unit includes a source 
of heat for heating the cabinet and a source of 
cold for cooling the same. The latter is a par- 55 
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2 
ticularly valuable feature, as it permits the tem 
perature of the chamber to be quickly lowered at 
will, and thus provides a means for accurately 
controlling the patient's body temperature. Suit 
able means is included in the air conditioning 
unit for varying the relative humidity of the air 
in the cabinet under accurate control. Manually 
adjustable automatic control mechanism asso 
ciated with the unit coordinates the operations of 
the various elements of the unit so that any rea 
sonable desired temperature and humidity condi 
tions may be established and maintained in the 
chamber. The term "air' as used in the speci 
fication and claims is intended to embrace any 
Suitable gas which may be used in the treatment 
chamber. 
The circulating means provided in the present 

instance is especially arranged to produce zones 
of different temperatures within the chamber. 
To this end it includes an air distributing tunnel 
SO arranged that the air is circulated at a com 
paratively slow rate at the rear end of the cham 
ber, whereby the temperature at that end is main 
tained substantially above the temperature, in 
the forward end of the chamber. Thus, a great 
er degree of heat may be applied to the extremi 
ties of the patient with highly beneficial results 
E. with a minimum of discomfort to the pa 
lent. 
Means is also provided for varying the air pres 

sure in the cabinet either above or below at 
mospheric pressure. In its preferred form, this 
means includes a motor driven pump, together 
with suitable valve mechanism for connecting 
either the intake or discharge ports of the pump 
with the cabinet. Adjustable automatic control 
means is provided in the cabinet for controlling 
the operation of the pump to avoid undesirable 
extremes of pressure. 
The therapeutic apparatus above generally de 

Scribed may be utilized to administer heat treat 
ment according to any of the established methods 
heretofore employed. In addition, the apparatus 
lends itself readily to an improved method of 
treatment which is materially safer for the pa 
tient and which subjects the patient to a min 
imum of discomfort while obtaining the full bene 
fits of high body temperatures. 

In carrying out the improved method of treat 
ment, the patient is placed in the cabinet which 
may be substantially at room temperature. The 

55 
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patient is then given a preliminary “humidity' 
treatment, without any substantial increase in 
the temperature of the chamber. In this pre 
liminary treatment, the relative humidity of the 
air in the chamber is built up quickly to between 
80% and 90% by means of apparatus provided 
for this purpose in the air conditioning unit. 
The preliminary treatment stage may be main 
tained for a period of fifteen-minutes or more, 
as determined by the condition and reactions of 
the patient. The relative humidity is then quick 
ly reduced to the "comfort zone" which is in the 
neighborhood of 50% to 55%. At the same time, 
the heater of the air conditioning unit is started 
in the operation to raise the cabinet tempera 
ture to the desired point, the remainder of the 
treatment following along the lines of the meth 
ods heretofore employed or the improved method 
to be described hereinafter. 
The improved method of treatment above de 

scribed is particularly advantageous in that it 
produces reactions in the body which tend to 
prevent excessive perspiration when heat is ap-. 
plied thereto for inducing a fever condition. 

2,223,689 
Thus, loss of water and chlorides is materially 
reduced, and the side reactions to fever Such as 
nausea, tetany, heat prostration, etc., are substan 
tially lessened or prevented. 
The improved therapeutic apparatus is par 

ticularly advantageous in carrying out an im 
proved "contrast' method of treatment where 
by certain body processes may be stimulated and 
metabolism increased without resorting to the 
excessive external and body temperatures here 
tofore required. In accordance with this method, 
the patient is placed in the cabinet, and if de 
sired, may be given the preliminary humidity 
treatment above described. The temperature of 
the cabinets is then raised slightly above body 
temperature, and is maintained at this point un 
til the patient exhibits a slight fever, as, for ex 
ample, an increase of approximately one degree 
above normal body temperature. The cabinet 
temperature is then lowered rapidly to a point 
substantially below body temperature and is 
maintained there until the patient's temperature 
recedes, preferably an amount somewhat less 
than the rise obtained by the application of the 
heat. Application of heat is then resumed, the 
cabinet temperature being raised slightly above 
the maximum temperature reached in the previ 
ous heating stage and continued until the pa 
tient. exhibits the desired rise in body tempera 
ture, which may be slightly higher than that pre 
viously reached. The heat application is foll 
lowed by another cooling period to reduce the 
patient's temperature, preferably by an amount 
somewhat less than the rise obtained in the pre 
ceding heating period. This cycle of alternate 
heating and cooling with corresponding increases 
and decreases in body temperature is repeated 
until the desired maximum fever temperature is 
reached, whereupon the "contrast' treatment 
may be discontinued and a steady cabinet tem 
perature maintained, or the contrast treatment 
may be continued further with the patient's tem 
perature being varied between the maximum de 
sired point and a predetermined desired lower 
point. 

It has been found that the alternate increase 
and decrease in body temperature contemplated 
by the improved method above described is con 
siderably more effective in increasing metabo 
lism than a straight increase in body temperature 
such as has heretofore been the practice. The 
results obtained in experimental uses indicate 
that the metabolic rate increases substantially as 
rapidly during the recession of the fever as it 
does during the increase thereof. Thus, when 
the primary consideration is simply to increase 
the metabolic rate, the desired increase may be 
obtained at a substantially lower body tempera 
ture than has heretofore been practical, which 
is greatly to the advantage of the patient for 
reasons that will be readily aparent. 
Under certain conditions, however, relatively 

high body temperatures are required to obtain 
the desired results, as for example the bactericidal 
effect of a fever condition. It has also been 
found that, with the 'contrast' method of treat 
ment, body temperatures as high as 106 degrees 
F., can be obtained in a relatively short time 
with cabinet temperatures not exceeding 115 de 
grees F., whereas with prior treatment methods 
and apparatus, cabinet temperatures as high as 
160 degrees F., have been the usual thing. The 
lower cabinet temperatures are much easier on 
the patient, both from the standpoint of com 
fort and safety, and for this reason are to be 
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2,228,669 3 
preferred over the higher temperatures hereto 
fore employed. 

Having in mind the foregoing general de 
Scription of the improved therapeutic method 
and apparatus, the mechanical construction of 
the preferred form of apparatus illustrated in 
the drawings will now be described in detail. 
Referring to Figs. 1 and 2, the cabinet which 
forms the treatment chamber comprises a cylin 
drical metal shell 6, supported in a substantially 
horizontal position by a metal frame structure 
or base 7, arranged to rest on the floor A. The 
cabinet is provided with a metal lining, which, 
to facilitate assembly, is constructed with an up 
per section 8, extending around the upper por 
tion and sides of the shell, and a lower portion 9 
extending around the lower portion of the shell 
and overlapping the edges of the section 8 to 
completely line the shell. The lining is held in 
spaced relation to the shell 6 by spacing members 
to disposed at opposite ends of the shell, and the 
intervening space may be filled with suitable . 
insulating material to prevent heat loss. 
As herein shown the shell 6 is provided with 

annular end members 2 and 3 which serve 
to strengthen the assembly and provide a sup 
port for cover plates f4 and 5 closing the front 
and rear ends of the cabinet, respectively. Each 
end member is formed with an annular channel 
6 adapted to receive the end of the shell, and 
a packing ring 7 of rubber or other suitable ma 
terial is wedged into the channel around the 
Shell to provide a substantially air tight seal be 
tWeen the parts. Tie rods f8 extending, through 
the Space between the shell 6 and the lining and 
Suitably secured to the end members 2 and 3 
hold the parts together to form a sturdy, rigid 
Structure, 
To facilitate opening and closing of the cab 

inet, the end member 2 carries a plurality of 
hook shaped latch members 8a adapted to co 
act with quick acting clamping devices 9 on 
the cover plate 4, which is utilized to close the 
front end of the cabinet. A soft rubber gasket 
9 is interposed between the member 2 and 
the cover plate to provide an air tight seal when 
the plate is drawn into engagement therewith 
by action of the clamping devices in cooperation 
With the latch members. The cover plate 5 
which closes the rear end of the cabinet may be 
bolted or otherwise secured to the end member 
3. As herein shown, the plate, is also utilized 
as a Support for an air conditioning unit 20 and 
other apparatus to be described in detail herein 
after. 
A suitable cot or stretcher, generally designat 

ed by the reference character 2, is provided for 
supporting the patient in the cabinet in a re 
cumbent position. As shown in Figs. 1 and 2, 
the cot comprises a pair of elongated side bars 
22 joined by cross members 23 and secured at 
one end to the inner side of the front cover plate 
4. The cross members 23 are suitably formed to 
constitute stretcher supports and to this end are 
provided with side rails 24 of wood or other suit 
able material extending longitudinally of the 
cot. A fabric strip 25 Suspended between the side 
rails provides a comfortable and sanitary sup 
port for the patient. To enable the tension of 
the fabric sheet to be adjusted to meet the re 
quirements of different patients, one of the side 
rails 24 is mounted on a bracket 26 pivotally sup 
ported on the cross member 23 for movement to 
ward or from the other side rail. The bracket 
is provided with ratchet teeth 27 engageable by 

a pawl 28 carried on the cross member 23 and 
normally urged into engagement therewith by a 
spring 29, thus locking the bracket in any desired 
set position. 
To facilitate removal and replacement of the 5 

fabric sheet 25 so that it may easily be kept 
in a clean and sanitary condition, means is pro 
vided for removably securing the fabric sheet in 
place on side rails 24. To this end, the lateral 
edges of the sheet are formed with a hem or fold 10 
25, within which is disposed an elongated rod 
30 of metal or other suitable material. When 
the fabric sheet is placed in position, the folds 
25 and their enclosed rods 30 are drawn under 
the lower edges of the side rails 24 with the rods 15 
disposed at the rear thereof. Cam members 
3A pivoted on the cross member 23 and bracket 
26, respectively, are arranged to clamp the rods 
30 against the side rails when in operated posi 
tion, and thus serve to hold the fabric sheet se. 20 
curely in place. To release the sheet for re 
moval from the cot, the cam members are rocked 
out of engagement with the rods, thereby releas 
ing the same and permitting removal of the 
sheet. 25 
The cot 2 is arranged to be moved into and 

out of the cabinet to facilitate handling of the 
patient before and after treatment. For this 
purpose, it is Supported at its inner end by rollers 
32 journaled on the side bars 22 and arranged to 30 
operate on a track formed by rails 33 extending 
longitudinally of the cabinet. The other end of 
the cot is secured to the cover plate 4 which, 
as shown in Fig. 1, is provided with legs 34 
equipped with castors 35 adapted to rest on the 35 
floor A. Thus the entire cot assembly including . 
the stretcher and the cover plate may be moved 
easily relative to the cabinet to withdraw the 
stretcher from the cabinet so that the patient to 
be placed thereon and to be moved into the cab- 40 
inet with the patient in place. 

Referring more particularly to Fig. 1, it will 
be observed that the cover plate 4 is especially 
formed with a view of permitting the patient's 
head to project from the cabinet during the 45 
treatment. To this end, the plate is provided 
With a suitable aperture 36 in substantial aline 
ment with the top of the cot 2. The central 
portion of the plate f4 in which the aperture 36 
is located is formed to lie at an angle relative so 
to the plane of the plate and thius provide a 
maximum amount of space adjacent the patient's 
face in order to make the patient as comfortable 
as possible. Secured to the outer side of the 
plate f4 and surrounding the aperture 36 is fan 55 
annular frame 37 having an inwardly opening 
channel adapted to provide a seat for an infla 
table rubber collar 38 which may be placed 
around the patient's neck and inflated within the 
channel. The collar 38 provides a relatively tight 60 
Seal for the cabinet without subjecting the pa 
tient to excessive pressure. . . . 
An adjustable head rest is carried on the outer 

side of the cover plate for supporting the pa 
tient's head during treatment. As herein shown, 65 
the head rest comprises a fabric strip 39 an 
chored at one end to a rod 40, carried on the 
plate f4 and at the other end to a roller 4 jour 
"naled on a rod 42 also carried by the plate. A 
manually operable clamping member. 43 opera- 70 
tively associated with the roller 4 is arranged 
to clamp the roller to the rod to hold the strip 
39 in adjusted position. 

In the particular construction illustrated in 
the drawings, the rails 33 constituting the cot 75 
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supporting track are carried on brackets 44 ex 
tending transversely of the cabinet and disposed 
at opposite ends thereof. As will be seen by ref 
erence to Fig. 2, the brackets are supported by the 
tie rods 8 which engage in suitable notches 
formed adjacent the ends of the brackets. Pref 
erably, the brackets 44 are formed with an ar 
cuate lower edge 45 which rests on the lining 9 
to hold the lining in place and prevent it from 
buckling incident to changes in the temperature 
of the cabinet. The brackets also carry clamping 
elements 46 at each end arranged to engage the 
lower edges of the lining 8 to hold the lining in 
its proper place. 
In addition to supporting the track rails 33, 

the brackets 44 are arranged to support an elon 
gated, inverted, generally V-shaped trough 4. 
which defines an air distributing tunnel extend 
ing longitudinally through the cabinet below the 
cot 2 through which conditioned air is supplied 
to the cabinet. As will be seen by reference to 
Fig. 1, the lateral edges of the trough 67 taper 
from front to rear so as to provide tapering, elon 
gated openings 48 extending along each side of 
the cabinet. Preferably, the arrangement is such 
that the width of the opening increases gradually 
toward the front end of the cabinet so that a 
greater volume of air is discharged into the 
front end of the cabinet than is discharged into 
the rear end thereof. By reason of this arrange 
ment, the air is circulated at a substantially high 
er rate in the front end of the cabinet and the 
temperature at that point is materially lower 
than at the rear end of the cabinet where air is 
circulated at a slower rate. Thus more heat is 
applied to the extremities of the patient than is 
applied to the upper part of the patient's body, 
which is highly advantageous as heretofore ex 
plained. 
The air distributing tunnel formed by the 

trough 47 and an extension portion or hood 47 
communicates at one end with the air condi 
tioning unit 20 by which the proper temperature 
and humidity conditions are established in the 
cabinet. The air conditioning units include a 
heating element 50, a cooling and de-humidifying 
element 5, a humidifying element generally des 
ignated by the reference character 52 all as 
sembled in a unitary structure and enclosed in a 
housing providing a system of communicating 
compartments and passages arranged to direct 

... the flow of air to the various elements in the 
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proper Sequence. 
The heating element 50 may be of any suit 

able type such as the electrically energized re 
sistance heater illustrated. The cooling element 
5f likewise may be of conventional construction, 
the element illustrated being a cooling unit such 
as is ordinarily used in domestic refrigerators and 
includes a cooling coil 53 with suitable radiating 
fins 54. Any suitable means may be employed 
for supplying refrigerant to the coil 53. In the 
preferred form of the apparatus, this means 
comprises a refrigerant compressor 54 arranged 
to be driven by an electric motor 55. Refriger 
ant is supplied by the compressor through a duct 
56a to a receiver 58, thence by way of a duct 56 
and an expansion valve 57 to the cooling coil 
53, a return duct 57 serving to return the refrig 
erant to the low pressure side of the compressor. 
In the present instance, the compressor and as 
sociated apparatus are mounted on a shelf 59 
mounted on the frame 7 immediately below the 
cabinet 6. . . . . 

The humidifying element 52 includes an evap 

2,228,669 
orating pan 60 heated by an electrically ener 
gized resistance heater 6 of any suitable type. 
Water is delivered to the evaporating panthrough 
a suitable tube 62 from a storage tank 63. A 
needle valve 64 is provided to regulate the rate 
at which water is delivered to the pan and a 
solenoid operated valve 65 operated by a solenoid 
66 is provided for controlling the flow of Water 
from the tank 63. As herein shown the tank is 
disposed within the cabinet and suitable connec 
tions generally indicated by reference character 
67 are provided to permit filling from the out 
side of the cabinet and for indicating the amont 
of Water therein. 
The system of compartments and passages en 

closing the operating elements of the air condi 
tioning unit. Constitute an important feature of 
the invention. Referring more particularly to 
Fig. 4, the heating element, 50 is mounted in a 
compartment 68 connected by a passage 69 with 
a compartment 0 in which the cooling element 
5 is mounted. These compartments are formed 
by a series of upstanding flanges 7, 72, 73 and 
74, preferably cast integrally with the cover plate 
5 and arranged to define an elongated rectangu 

lar chamber extending generally horizontally 
across the face of the cover plate. 
spaced flanges 75 extend inwardly from the 
flanges 7 and 73 respectively to define the com 

rtments 68 and 0 and the connecting passage 
Immediately below the flange 73 is a second 

chamber 76 formed by a generally arcuate flange 
connecting at opposite ends to extensions of 

the flanges 72 and 4. The evaporating pan 60 
is mounted in this chamber below the compart 
ment 68. Also mounted in the chamber is an 
electric fan 78 for discharging conditioned air 
into the air tunnel. As will be seen by reference 
to Fig. 1, the fan 78 is removably supported on 
the cover plate 5 so that it may be readily re 
moved for adjustment or repair without dis 
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turbing the other elements of the air condition 
ing unit. 
As herein shown, the compartments 68 and 70 

and the chamber 76 are covered by a plate 79 
bolted or otherwise secured to the various flanges. 
An aperture 80 in the plate 79 in allinement with 
the fan 78 provides an outlet through which the 
conditioned air may be discharged into the air 
tunnel. The plate 79 terminates at the flange 
7 thus leaving the space above the compartments 
68 and TO open to the interior of the cabinet, 
thereby providing an outlet through which the 
air may be withdrawn from the cabinet for cir 
culation through the air conditioning unit. 

Preferably, two separate ports are provided in 
the flange T for withdrawing the air from the 
cabinet. One port 80 communciates with the 
heating compartment 68 and the other port 8 
communicates...with the cooling compartment 70. 
These ports are provided with hinged dampers 
82 and 83 respectively, connected by an arm 84 
pivoted intermediate its ends on a bracket 85 
mounted on the cover plate 5. The arrange 
ment is such that, when one damper is closed, 
the other is opened, and in the present instance 
the several parts are so balanced that the damper 
83 will move into closed position and damper 82 
will open under normal conditions. 2. ' 

Suitable means is provided for opening the 
damper 83 and closing the damper 82 when re 
quired. To this end the damper 83 is provided 
with a rearwardly extending arm 86 operatively 

50 

5 5 

60 

70 

connected by a rod 87 with an armature 88 of a 75 



0. 

5 

20 

2,228,669 
Solenoid 89. When the solenoid is energized, the 
armature and connecting rod Operate to move 
the damper 83 into open position and, at the 
same time, through the operation of the arm 84 
the damper 82 is moved to closed position. Thus 
the air drawn from the cabinet may be directed 
Selectively either through the heating compart 
ment. 68 alone or through the cooling compart 
ment 70, passage 69 and heating compartment 68 
in Series. 
As will be seen by reference to Fig. 4, the pas 

sage 69 opens into the lower end of the cooling 
compartment and into the upper end of the heat 
ing compartment. The cold air drawn from the 
Cooling compartment is thus circulated over the 
heating element 50 and discharged through an 
outlet port 90 into the chamber 76 from which 
the air is delivered to the air tunnel. A hinged 
damper 9 at the discharge end of the passage 
is arranged to prevent the flow of air from the 
heating compartment to the cooling compart 
ment without interfering, however, with air flow 
in the reverse direction. In the preferred con 
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Struction, the evaporating pan 60 is located in 
mediately below the outlet port 90 so that the wa 
ter vapor produced thereby will be thoroughly 
mixed with the air before being returned to the 
cabinet. 

It will be apparent that the above construction 
provides an air conditioning unit capable of de 
livering air at any reasonable desired tempera 
ture and humidity. By opening the damper 82 
the air may be circulated over the heating coil 
alone when desired. If a higher degree of 
humidity is required, water may be supplied to 
the evaporating pan 60 so that the heated air 
will receive additional water vapor. On the 
other hand, if it is desired to reduce the humidity 
while increasing the temperature of the chamber, 
damper 83 may be opened so that the air drawn 
in from the cabinet is first passed over the cool 
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ing coil which, in this case, serves to remove ex 
cess moisture therefrom. The moisture thus col 
lecting on the coils of the cooling element may 
be drained off through a suitable drip pan 92 
and drain pipe 93 located below the cooling ele 
ment. After being dehumidified, the air is passed over 
the heating element 50 and discharged into the 
air tunnel in the usual way. In this case, of 
course, operation of the humidifying apparatus 
is discontinued by interrupting the supply of wa 
ter to the evaporating pan. 
When it is desired to quickly reduce the tem 

perature of the cabinet, energization of the heat 
ing element 50 may be discontinued and the 
damper 83 opened so that the air is drawn over 
the cooling unit 5 and discharged without heat 
ing through the outlet. port 90. If desired, of 
Course, the cool air may be given an additional 
moisture content by operating the humidifying 
apparatus in the usual way. 
In the preferred form of the apparatus, auto 

matic control devices are provided for controlling 
65. 
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75 

the Operation of the various elements of the air 
conditioning unit so that desired temperature and 
humidity conditions may be established and 
maintained within very close limits. These are 
arranged for accurate manual adjustment to pro 
vide a wide range of cabinet temperature and 
humidity conditions. Referring to Figs. 2 and 3, the control mech 
anism includes a suitable thermostatic device 
94 and a humidostat 95 which for convenience are mounted in a tubular supporting frame 96 

S 
projecting into the interior of the cabinet at a 
point substantially midway between the ends 
thereof. The thermostatic device may be of any - 
suitable type and as herein shown. includes a 
mercury bulb 97 connecting with suitable oper 
atting mechanism arranged to shift a movable 
switch member 98 (Fig. 6) into operative engage 
ment with either of two stationary contact mem- . 
bers 99 and f OO. A manually operable adjust 
ing knob of is provided for adjusting the rela 
tive positions of the switch arm and contact 
members so that the device may be set to effect 
switch closure at any selected temperature. For 
convenience in effecting this adjustment, a grad 
uated dial 02 is associated with the manual op 
erating member. 
The humidostat 95 may be of any suitable type, 

and in the present instance is mounted bodily 
within the cabinet. This device includes a mov 
able Switch arm 03 engageable with one or the 
other of two stationary contacts 04 and iO5 to 
Complete circuits to be described hereinafter. 
Manually operable adjusting means is provided 

O 
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20 

for adjusting the device to effect contact closure 
under the desired predetermined humidity con 
ditions. In the present instance this manually 
Operable means includes a knob O6 carried by a 
rod OT having a bevel gear. connection 08 (Fig. 
2) with the operating element of the humidostat. 

25 

A graduated dial fo9 provides a visual indication 30 
of the setting of the device. 
AS Will be seen by reference to Fig. 3, the con 

trol apparatus also includes a pressure respon 
sive device fo arranged to operate suitable 
Switching mechanism for controlling an air pump 
motor to be described hereinafter. A manu 
ally Operable knob 2 equipped with a graduated 
dial 3 is provided for adjusting the pressure 
device. 
As herein shown, the various control instru 

mentalities and their adjusting mechanisms 
mounted in a housing 4 secured to the outer 
shell 6 of the cabinet at a point where the vari 
ous manual adjusting members may be con 
veniently reached by the operator of the appa 
ratus. The housing is closed by a cover plate 

5 to protect the apparatus, the plate having a 
suitable window 6 through which the gradu 
ated dials O2, 09 and 10 may be viewed. 

Referring now to Fig. 5, the operation of the 
automatic control mechanism will be described 
briefly. In the embodiment illustrated, power 
for Operating the apparatus is taken from a line 

through a suitable switch 8, operable man 
ually to open and close the line. The heating 
element 50 is oridged across the conductors of 
the line in Series with the stationary contacts 99 
and the switch arm 98 of the thermostatic de 
vice, so that when the temperature of the cabinet 
reaches a predetermined minimum point, the 
heating element will be energized. When the 
temperature of the cabinet rises above the pre 
determined minimum point, the movement of the 
switch arm 98 from engagement with the contact 
99 serves to deenergize the heater. The contacts 
99 and 00 are so positioned that, upon a fur 
ther slight rise in cabinet temperature to a max 
imum point of, for example, two degrees above 
the desired temperature, the switch arm engages 
the stationary contact 100 to complete a circuit 
for the damper operating Solenoid 89. The sole 
noid opens the damper 83 and closes the damper 
82, as previously explained, so that the air drawn 
from the cabinet is circulated over the cooling 
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element and, since the heating element is deen 
ergized, cold air is delivered to the cabinet. 
The humidostat 95 is arranged to control the 

damper solenoid 89 independently of the thermo 
stat 94 to provide for passing the air over the 
cooling unit to dehumidify it with the heater 
either operating or inactive. To this end the 
switch arm 03 is arranged to engage the sta 
tionary contact O4 when the relative humidity 
reaches a predetermined maximum point. 
humidostat also is arranged to control the valve 
operating Solenoid 66 to control the supply of 
water to the evaporating pan 60. This control 
is effected by engagement of the Switch arm 3 
with the stationary contact 05 upon the relative 
humidity reaching a predetermined minimum 
point. 
In the illustrative embodiment, the heating 

coil 6 for the evaporating pan is connected di 
rectly across the power line so that the coil is 
energized at all times during the operation of 
the apparatus. To prevent over-heating of the 
pan, a thermostatic switch 9 is provided. This 
switch may be of any suitable type and is pref 
erably connected in series with the heating 
unit 6. 
The refrigerant compressor motor 55 is con 

nected directly across the power line so that the 
cooling unit is available for use at all times when 
the SWitch 8 is closed. In order to maintain 
the temperature of the cooling element 5 at a 
uniform low temperature, a thermostatic switch 
20 of conventional type is connected in series 

With the compressor motor. As shown in Fig. 4, 
this switch may be attached directly to the cool 
ing coil of the element 5 in accordance with 
the usual practice in commercial refrigeration. 
The electric fan 78 is also connected directly 

across the power line so that the fan operates at 
all times when the main switch f 8 is closed. 
Thus, the air is circulated through the air con 
ditioning unit and cabinet at all times when the 
apparatus is in use. 

In the preferred form of the apparatus, the 
air pump motor if f is connected to the power 
line through suitable Switching mechanism con 
trolled by the pressure responsive device O and 
a manually operable switch 21. The latter 
switch provides for disconnecting the pump mo 
tor without interfering with the operation of the 
air conditioning unit when treatments are given 
at normal atmospheric pressure. The Switch 
mechanism is arranged t stop the motor when a 
predetermined cabinet pressure either above or 
below atmospheric pressure is attained and thus 
guards against excessively high or low pressure 
in the cabinet. 
As herein shown, the motor f is arranged to 

drive a suitable air pump 22 having an intake 
or suction line 23 and a discharge or pressure 
line 24. These two lines are connected to op 
posite ports of a four-way valve 25 which, in 
the present invention, is arranged for manual 
operation. One of the intermediate ports of the 
valve 25 is open to the atmosphere and the 
other is connected by a tube 26 with the inte 
rior of the cabinet. Thus, by operating the 
valve, either the suction line 23 or the pressure 
line f24 may be selectively connected with the 
cabinet so that the pump 22 will be effective 
to raise or lower the cabinet pressure as deter 
mined by: the setting of the pressure responsive 
device ff02. . . . . . . . . . . . . . . P. 
As shown in Fig. 1 of the draw.hgs, the tube. 

26 enters, the cabinet through an aperture 27 

the 

F. for example. 
Switch arm 98 engages contact 99 to energize the 
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formed in the lining 9 and shell 6. A tubular 
member 28 secured to the shell 6 below the 
aperture and enclosing the end of the tube pro 
vides an air tight seal for the same and forms a 
Well for receiving any water that may collect in 
the cabinet due to condensation or the like. A 
drain pipe f29 equipped with a valve 30 pro 
vides a convenient means of draining the col 
lected water from the well. 
Having in mind the construction and arrange 

ment of the various elements of the preferred 
form of treatment apparatus above described, the 
operation of the apparatus and particularly of 
the air conditioning unit and automatic control 
devices will now be discussed briefly. By Way of 
example, it will be assumed that a patient has 
been placed in the cabinet and that the front 
cover plate is has been clamped in place. The 
cabinet may be at ordinary room temperature, 
as for example, 75 degrees F. 
In the event that the patient is to be given the 

preliminary humidity treatment, the thermostat 
94 will be set for the room temperature while 
the humidostat 95 is set for a relative humidity 
of say 85%. When the main switch 8 is closed, 
the fan 78 and refrigerating motor are started 

() 

and the heater 6 of the evaporating pan is en- . . 
ergized. By reason of the adjustment, Switch 
arm 03 of the humidostat engages contact 05 
to close a circuit for the valve solenoid 66. The 
Solenoid opens the valve 65 permitting water to 
flow from the tank 63 to the evaporating pan 60, 
the rate of flow and thus the time required to 
attain the desired degree of humidity depending 
upon the setting of the needle valve 64. The 
water vapor thus produced is mixed with the air 
and circulated through the cabinet by the fan 
78. When the proper degree of humidity is 
reached, the switch arm 03 moves out of en 
gagement with contact 05 thereby interrupting 
the circuit of the valve solenoid and permitting 
the valve to close and shut off the flow of water 
to the evaporating pan. 
At the end of the preliminary treatment period, 

the humidostat is manually set back to a lower 
point, as for example, 50% relative humidity. 
Since the relative humidity of the air in the 
cabinet is above this point, switch arm 03 will 
engage the stationary contact 04 thereby com 
pleting the circuit for the damper operating sole 
noid 89. The solenoid opens the damper 83 and 
closes damper 82 so that the air drawn from the 
cabinet is circulated over the cooling element 
5 which is maintained at a low temperature by 
the operation of the compressor 54 under control 
of the thermostat 20. Contact with the cooling 
element cools the air below the dew point, the 
moisture condensing on the coils of the element 
and the dehumidified air passing on through the 
unit and back to the cabinet. When the proper 
degree of humidity is attained, Switch arm 03 
moves away from the contact fo4 to deenergize 
the damper Solenoid and permit the dampers to 
return to their normal positions with damper 
82 open and damper 83 closed. 
At the same time the humidostat is set back, 

the thermostat 94 may be adjusted to call for an 
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increase in cabinet temperature to 100 degrees 
As a result of this adjustment, 

heating element 50 whereby the dehumidified air 
: discharged from the cooling compartment is 
heated and the cabiniet is raised to the desired 
temperature. When the cabinet temperature 
reaches 100 degrees F, the switch arm moves 
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away from the contact to deemergize the heater. 
Cabinet temperature is maintained at the de 

Sired point with slight variations under control 
of the thermostat 94. When the temperature 
falls below this point, the heater is energized by 
the engagement of the switch arm 98 and con 
tact 99. In case the temperature rises to a pre 
determined maximum point which may be a de 
gree Or So above the desired temperature, the 
damper solenoid will be energized to introduce 
cold air into the cabinet due to switch arm 98 
engaging contact 00. When the temperature 
falls to the desired point, the damper solenoid is 
deenergized to discontinue the supply of cold air 
to the cabinet. 
When it is desired to lower the cabinet tem 

perature, the thermostat 94 is set accordingly 
and operates to deenergize the heating element 
50 and energize the damper solenoid 89. During 
these temperature changes, the humidostat 95 
operates to automatically maintain the proper 
degree of humidity in the cabinet. 
The above described operations may be car 

ried on at normal atmospheric pressure or at 
pressures either above or below, such normal 
pressure by placing the air pump 22 in oper 
ation. In this case, the pressure responsive de 
vice O will be manually set to maintain the 
desired pressure in the cabinet. 
The modified form of the air conditioning unit 

shown in Fig. 6 is designed to provide means 
Whereby extremely rapid cooling of the treatment 
chamber may be effected with a refrigerating unit 
of relatively small capacity. To this end, the 

35 refrigerant compressor 54 is arranged to supply 
refrigerant to a cooling coil 3i disposed in a 
storage tank 32 containing a suitable fluid such 
as oil or the like having a low freezing point. 
A pump f33 driven by an electric motor 34 is 
arranged to circulate the cooled fluid from the 
storage tank through the cooling element 5. 
With this arrangement, the fluid in the storage 

tank may be cooled to a very low temperature 
during the idle periods of the treatment appara 
tus. Thus, a large volume of pre-cooled fluid is 
available for immediate use when required, per 
mitting the cooling element 5 to be operated at 
a substantially lower temperature than is prac 
ticable with the compressor directly connected 
thereto and thereby providing a convenient 
means for very quickly cooling the treatment 
chamber. 
The storage tank 32 may be of metal or of 

other Suitable material and is preferably covered 
by a thick layer of insulating material 35 to pre 
vent thermal losses. The insulating cover may 
be covered by a suitable casing 36. With this 
arrangement, the thermostat 20 for controlling 
the operation of the refrigerant compressor mo 
tor 55 is mounted in the storage tank. 
As will be seen by reference to Fig. 6, the hous 

ing for the air conditioning unit 20 is simplified 
in the modified form of the apparatus by omis 
sion of the inlet port 80 of the heating compart 

(55 ment 68 and utilizing the inlet port 8 exclusive 
ly for withdrawing air from the treating cham 
ber. Likewise the dampers 82 and 83 and the 
associated damper operating mechanisms are dis 
pensed with. 
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70 is rendered effective only when it is required to 
cool the treating chamber or to reduce the hui 
midity thereof. To this end, a solenold 89 con 
nected in the control circuit in the same manner tia s course of its circulation to reduce its temperature is as the solenoid 89 is arranged to control the 

W. 

In the present instance, the cooling element 5: 

7 
Operation of the pump motor 34. The Solenoid 
is energized under control of the thermostat 94 
When the thermostat calls for less heat in the 
treating chamber and also under control of the 
humidostat 95 when the latter calls for a lower 
humidity. A switch 35 is closed by the solenoid 
when energized to complete the circuit for the 
motor 34. The other elements of the control 
system operate in the same manner as in the 
preferred embodiment hereinbefore described. 

It will be apparent from the foregoing that 
the invention provides new and useful methods 
and apparatus for fever therapy. By utilizing 
the improved methods, the full benefits of the 
fever treatment may be obtained with a minimum 
of discomfort and in a manner entirely safe to 
patient. The loss of water and chlorides is ma 
terially reduced and the side reactions to fever 
are substantially lessened or prevented. More 
Over, metabolism may be increased and other 
body functions stimulated at external and body 
temperatures Substantially lower than heretofore 
required for equivalent results. 
The apparatus provided for carrying out the 

improved and other therapeutic methods is ef 
ficient and reliable in operation and is subject 
to extremely accurate control. It includes novel 
and useful structural features which greatly facil 
itate the handling of patients. It also includes 
air conditioning apparatus of improved construc 
tion, together with manually adjustable auto 
matic control mechanism providing great flexi 
bility of adjustment with extremely accurate con 
trol. The temperature to which the patient is 
Subjected inay be quickly raised or lowered at 

Humidity conditions may also be varied as 
desired to produce the most beneficial results. 
We claim as our invention: 
1. A therapeutic fever apparatus comprising, in 

combination, a cabinet having a chamber confin 
ing a body of air and adapted to receive the body 
of a patient to be treated, means for producing a 
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forced circulation of the body of air in the cham-. 
ber, controllable means for supplying heat to the 
circulating body of air, controllable moisture sup 
ply means for increasing the moisture content of 
the air, and means comprising a cooling unit in 
terposed in the path of the circulating air and 
operative when the heat, and moisture supply 
means are cut off to effect a rapid and substan 
tial reduction in the temperature and relative 
humidity of the air in the cabinet. 
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2. A therapeutic fever apparatus comprising, 
in combination, a cabinet having a chamber con 
fining a body of air and adapted to receive the 
body of a patient to be treated, means for pro 
ducing a forced circulation of the body of air 
in the chamber, controllable means for Supply 
ing heat to the circulating body of air, control 
lable moisture supply means for increasing the 
moisture content of the air, and means includ 
ing a cooling unit operative when the heat and 
moisture supply means are cut off to effect a re 
duction in the temperature and a rapid and Sub 
stantial reduction in the relative humidity of the 
whole body of air in the cabinet. 

3. The method of artificially inducing and con 
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trolling fever in the human body which comprises 
subjecting the body of a patient under treatment 
to a confined circulating body of air, Supplying 
heat and moisture to the air, to induce a desired 
degree of fever, and when the fever induced ex 
ceeds the desired degree rapidly and substan 
tially cooling the confined body of air in the 
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and to sharply reduce its relative humidity and 
then recirculating it over the patient. 

4. The method of inducing and controlling . 
fever in the human body which comprises sub 
jecting the body of the patient to be treated to 
a circulating current of moist air heated to a 
temperature sufficient to induce fever in the body, 
and effecting a sudden and substantial drop in 
the relative humidity of the air circulated over 
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the body to prevent an undesired increase in the 
internal temperature or pulse rate of the patient. 

5. The method of artificially inducing and con 
trolling fever in the human body which comprises 
subjecting the body of a patient under treatment 
to a circulating body of air heated to a tempera 
ture of from 110° to 120° F., adding moisture to 
the air, and when the fever induced exceeds a 
desired degree suddenly reducing the relative 
humidity and also reducing the temperature of 
the air to which the patient is subjected whereby 
to check an upward coasting of the patient's in 
ternal temperature. 

6. The method of artificially inducing and con 
trolling fever in the human body which comprises 
circulating a body of air over the body of a pa 
tient under treatment, initially maintaining the 
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air circulating over the patient's body at a tem 
perature substantially above normal body tem 
perature and maintaining such air at a high rela 
tive humidity of the order of 80 per cent, and 
after such initial period continuing the tempera- . 
ture of the air flowing over the patient's body at 
a point substantially above normal body tempera 
ture but with the humidity of the air decreased to 
an intermediate value of the order of magnitude 
of 50 per cent relative humidity. 

7. A method of fever therapy for human beings 
in which at least a portion of the patient's body 
is heated to a temperature above normal body 
temperature in a closed chamber, which includes 
the step of checking Sudden and inadvertent rises 
in the patient's body temperature and pulse rate 
above predetermined levels during the course of 
the treatment by artificially chilling a body of 
air to a temperature substantially below ordinary 
room air temperature of the order of 75 F. to 
dehumidify the same to value of relative humidity 
sharply below that previously prevailing in the 
air about the patient and circulating the de 
humidified air over the patient until the patient's 
pulse and body temperature are reduced to a de 
sired point. 

8. The method of fever therapy for human 
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beings in which the major portion of the patient's 
body including the torso and limbs is disposed in 
a closed chamber, which comprises circulating 
heated air of high relative humidity over the body 
of the patient until an artificial fever of desired 
degree is attained, then passing the circulating 
body of air in said chamber over a cooling unit 
having a temperature substantially below the 
freezing point of water so as to reduce the tem 
perature of the air passing over the patient's 
body and at the same time extract moisture from 
the air to reduce sharply the humidity thereof, 
and continuing the circulation of said body of air 
Over the cooling unit and the body of the patient 
Successively until the patient's pulse rate and 
body temperature are reduced to a desired point, 

9. A method of fever therapy for human beings 
in which at least a portion of the patient's body 
is heated to a temperature above normal body 
temperature by circulating about it a confined 
body of heated air, which includes the step of 
cooling and reducing the relative humidity of the 
confined body of air before recirculating it over 
the patient by passing it through a refrigerating 
unit in order to accurately and precisely control 
the temperature and relative humidity to which 
the patient is subjected within any desired limits 
irrespective of prevailing outside temperature 
and humidity conditions. 

10. In a therapeutic apparatus the combination 
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with a closed chamber dimensioned to receive the 
body of a patient, and means for heating the air 
confined within the chamber and circulating it 
Over the patient's body to induce a fever.therein, 
of means for artificially cooling and reducing the 
relative humidity of the air trapped in the closed 
chamber and recirculating it over the patient, 

11. In a therapeutic apparatus the combination 
with a closed chamber dimensioned to receive 
the body of a patient, and means for heating the 
air within the chamber and circulating it over 
the patient's body to induce a fever therein, of 
a storage reservoir adapted to contain a body of 
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low freezing point liquid, refrigerating means for 
cooling the liquid in the reservoir to impart to 
it a large heat absorbing capactiy, and means for 
circulating air from the chamber in heat ex 
change relation with the chilled liquid to sharply 
adehumidify the air and for then recirculating it 
into the chamber. 
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