T. LIDBERG.

MEANS FOR CONTROLLING TEMPERATURES,
APPLICATION FILED MAY 21, 1919,

1,397,694, Patented Nov. 22, 1921.
’ . - 4 SHEETS—SHEET 1.
7l

| I

- “,ﬂ\\é’\ '

70

(@ @]

v/.?'?'f'@/‘ch?“ _
Zfodogf Lidberg
e s i

1 5




7. LIDBERG.
MEANS FOR CONTROLLING TEMPERATURES.
APPLICATION FILED MAY 21, 1919, .
1,897,694, Patented Nov, 22, 1921.

4 SHEETS—SHEET 2,

Ny N g Nt
Q N n NS i
C L 0 e 77
l\. 7 A
N i / N
RN \\
kel Py ey ;
‘ 0
Ny 0(? o

L7zoEi7 o
J”Zocioéﬂ 7 a’cZ’éezy




T. LIDBERG.

" MEANS FOR GONTROLLING TEMPERATURES,
APPLICATION FILED MAY 21, 1919,

1,397,694, | ~ Patented Nov. 22, 1921.

4 SHEETS—SHEET 3,

LG Z5
/ _
_ 5 %
Bz ]
i i — 7 - = /’”;‘?\
= o= 7 2. —1-28
i |
— 3 ;I b
| 34
¢ /3 35
‘ 774 - !
7 ' :f’ | } 20
4~ = " 2 B z; =N
e /E = ‘
T 67 I i
i 5
7
/ 7
7 [ /
38 20 Zk

Jreoerlor
Tiodolr Lidberg

v/



T. LIDBERG.

MEANS FOR CONTROLLING TEMPERATURES,
APPLICATION FILED MAY 21, 1919.

1,397,694, ‘ Patented Nov. 22, 1921.

4 SHEETS—SHEET 4.

Z'choéf %@%*y



10

15

20

25

30

35

40

45

50

5
[~

UNITED STATES

PATENT OFFICE.

TIODOLF LIDBERG, OF CHICAGO, ILLINOIS,
COMPANY, OF CHICAGO, ILLINOIS,

ASSIGNOR TO ELECTRO-THERMOPHORE
A CORPORATION OF ILLINOIS.

MEANS FOR CONTROLLING . TEMPERATURES,

1,397,694,
\ Application filed May 21,

T'o all whom it may concern:

Be it known that I, TropoLr LipBere, a
citizen of the United S%ates, residing at Chi-
cago, in.the county of Cook and State of
Tilinois, have invented certain new and use-
ful Improvements in Means for Controlling
Temperatures, of which the following is a
specification.

My invention relates to a means for main.
taining substantially constant temperature

“of a heating means from which heat is be.
‘ing constantly absorbed and conducted

away by a surrounding medium.

One of the prime objects of my invention
is to provide means for maintaining con-
stancy of temperature in a selected area, or
applicator, and the provision of means for
and mode of varying the degree of tempera-
ture constantly te be maintained therein.

My invention is especially applicable for
use in bacteriological research work and for
orificial surgery, while it may be applied to
incubators, or the like. :

In the culture of micro-organisms and
similar research work, it is extremely de-
sirable to maintain the temperature within
an applicator, incubator, or other given ared,
or zone, substantially constant, within a
very small fraction of a degree, and in the
treatment of geneto-urinary diseases, and
other therapeutic thermal operations, it is
highly important that the temperature of
the heated applicator, or zone, shall be reli-
ably controllable so that maximum tempera-
ture may never rise to a danger point, even
for a short period of time.

For destruction of gonococcus, and micro-
coccus and other micro-organisms the tem-
perature of a heat applicator or sound in-
serted in the urethra or other orifice to ac-
complish the result, must be maintained at
a relatively high temperature, just below
that which would rupture or injure the tis-
sue. It, therefore, is a matter of utmost im-
portance to safeguard the patient by a reli-
able, unfailing means to prevent even -a
slight rise of temperature which would be
the danger point. The margin of differ-
ence of temperature between that which is
necessary to destroy the organisms referred
to, and that which will dangerously injure
the patient is very small and therefore the
integrity of the means employed must be be-
yond question.

In carrying my invention into effect I pro-

Specification of Letters Patent,

‘that the temperature of

Patented Nov. 22,1921,

1919. Serial No. 298,759,

vide a casing, relatively small, as best adapt-
ed for the purpose to which reference has
heretofore been made, inclosing a test or
balancing area to be heated and having heat
Insulating walls so that extraneous drafts
and changing temperatures wil] have no ma-
terial effect upon the temperature within
the casing-containing-area to be heated,
within the casing. In this chamber, the area
to be heated, T place a heating means, such
for example as an electric lamp and within
the chamber, under the direct influence. of
the heating properties of the lamp, T locate

-an automatic electric switch, controlled by

a heat responsive thermostat, The thermo-
stat automatically opens and closes an elec-
tric circuit, by ‘variation of temperature
therein, for the electric current that effectu-
ates the heating action and the source of
heat within the chamber, and the heat appli-
cator outside of the chamber, but it is af-
fected only by the heat of the chamber.
When the” applicator is brought into con-
tact with the human body, which is at a
lower temperature than that at which the
applicator is to be maintained, heat is thus
carried away from the applicator and addi-

tional heat must be supplied to the appli-

cator in substantially the same ratio as the
heat is thus dispersed therefrom, in order
t the applicator shall
remain constant.

In the casing, inclosing the test area to be
heated, T provide one or more apertures near
1ts bottom, for entrance of relatively cool
air and near, or in the top wall of the cas-
ing, T provide another aperture for exit of
the heated air and T also provide means for
regulating the movement of air through the
casing. By this means or by varying the
current controlling means, a controllable
amount of heat may be maintained in the
test area, to be heated, and thus this con-
trollable test means is used for determin-
ing the temperature of the applicator, or
manually uncontrollable means, when the
ratio of heat dispersion of the test area to
be heated, and the heat of the applicator has
been ascertained and established.

When the applicator is inserted in an ori-
fice of the body, or heat is being otherwise
dispersed therefrom and electricity is ap-
plied to the heating elements therein the heat
from the applicator is immediately carried
away, to a greater or less extent, depending
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partly lipoﬁ the activity of the blood stream
of the patient. In the treatment of certain
diseases, it is very desirable to maintain the

- temperature of the applicator constant, not-

.10

. withstanding the fact that the heat is be-

ing carried away, as by the body of the pa-
tierit. In some instances, it is required that

-the heat should be maintained within a frac-

tion of a degree of a dangerous temperature.
An increase of temperature beyond that
point would injure the tissues of the body,

_while a decrease of temperature below said
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point mentioned would not produce the re-
sults desired. Therefore, it is necessary to
provide a means for regulating the tempera-

ture with great nicety. I have found that by -

providing the secondary area, Figure 3, or

Fig. 10, and permitting the air in this area to’

escape in regulable quantities, substantially
proportioned as the heat is carried away
from the applicator or by varying the heat,
that the automatic regulator, consisting of
the thermostat, in the secondary area, will
maintain the applicator at a substantially
constant temperature, irrespective of the heat
that is carried away by the human body or
otherwise. The degree of temperature of the

“applicator may be. accomplished by adjust-’

ing the heat responsive device to increase the
heat of the applicator and of the secondary
area, or to decrease it, or by opening and

closing the air damper, Fig. 9, to shut off or

promote the escape of air, so that the radia-
tion from the secondary tarea should be
somewhat comparable to the radiation of the
applicator. ) : ' ‘

I have produced an.apparatus by which
my mode of procedure may very effectively
be carried into operation, and which is fully
illustrated in the accompanying drawings
forming a part hereof, wherein:—

Figure 1 is a plan view of the instrument,
not including the applicator. ' :

Fig. 2 is a side elevation of the casing in
which the test area to be heated is located.

Fig. 3 is a central section of the casing
showing the contents thereof.

Fig. 4 is a section, taken on line 4—4 of
Fig. 8. .- ' o

Fig. 5 is an enlarged section taken on line
5—5 of Fig. 3. .

Fig. 6 is a central sectional view of the
heat applicator, or sound. ' ‘

Fig. 7 is o large .cross section taken on
line 7—7 of Fig. 6.

Fig. 8 is an end elevation of the circuit’

controlling thermostat.
Fig. 9 is a valve regulating the draft of
air through the aperture of the casing. -
Fig. 10 is a diagram of circuits.
In all the views the same reference char-

15 is the secondary area to be heated, in-
closed by a casing 18 having ‘walls 16, 17, 18

‘which carries a thumb screw 48. -
“means the contact member 42

1,397,604

and 19, the applicator hereafter described

. constituting the primary area to be heated.

Within the walls is heat insulating lining 20
and an inner lining 21 which holds the in-
sulating material in place. “An electric
lamp 23, affords a means for heating the
area 15, within the casing 18, to the desired
temperature. 24 and 25 are vent apertures

to permit air to enter the casing and 26 is &~

vent, controllable by the valve or register 27,
to permit a controllable amount of heated

70

75

air to escape from the casing and permit cold "

air to ernter to take its place.

walls and overlie the apertures for the pas-
sage of air to prevent too sudden drafts of

Shields, or
baffle plates 28 are spaced away from. the -

80

air through the ‘casing so that the incoming -

air will be more evenly distributed or more

uniformly heated. An aperture is made in.

the upper wall of the casing, including a

thimble 29, in which is inserted a rubber

plug, or stopper 30, having a central orifice
through which the thermometer 31 is passed

and within which it is retained in order to’ S
90

indicate on a graduated scale located out-
side of the casing, the temperature therein. -

85

A thermostat 32, sensibly responsive to

the heat of the area within the casing, is
provided with a vibrating diaphragm 33,
bearing an electrical contact 34 adapted to

‘make electrical connection with the contact

35 on the end of the adjusting screw 36.
The screw 36 when turned inwardly toward

the diaphragm, modifies the operation of the-

heat responsive device so that the - circuit

~will be opened at a higher temperature, by’

the effect of the warping diaphragm, and
when the screw is turned in the opposite di-
rection the circuit will be opened at a rela-
tively lower temperature. Therefore, the

temperature automatically maintained with--

in the area 15 may be thus varied. The va-
riation of temperature, within the area 15,
thus produced, is affected by the relative
length and number of the periods of time

that the circuit is open with respect to the’
time that it is closed to energize the source

of heat, by the heat responsive device.

 For the purpose of convenience another

compartment 38 is provided, adjacent the
compartment 15, and this compartment con-
tains the rheostat coil 39 consisting of a

 number of parallel convolutions of resistance

o5
100
106
1110‘

115

wire, wound spirally upon a cylindrical in- -

sulating support 40. The wire 41 extends
from end to end of the cylinder in spaced

120

apart .convolutions and is bare at the top

surface of the convolutions which are adapt‘-

ed to be brought’ into electrical connection -

with the axially movable contact member 42,
which is movable along a rack 43 supported
on frame members 44:and 45. A pinion 46 is

125

connected to a shaft 47, the outer- end of

By this
may be moved

¢
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to a selected position on the wire convolu-
tions 41, to wary the resistance included
within the applicator circuit, to be hereafter
explained. The bar 49 is provided with a
scale which, in codperation with the index
50 that moves with the contact member, to

indicate the amount of resistance introduced.

into the circuit. The electrical”resistance,
afforded by the wire 41 of the rheostat 1s in-
cluded in 'series with the applicator or
sound 51.

The sound or applicator 51 consists of a
tube 52, having an axially extending com-
partment 53, within which to insert the heat-
ing element 54. The element consists of a
coll 55 wound around a tubular insulating
support 56. Another similar compartment
57, is provided within ‘which to insert g
thermometer 58. The outer end of the ap-
plicator tube is bifurcated into two
branches, 59, containing a thermometer end
60 for connection of a ferminal plug 61 and
affording a handle for the applicator. The
wire 62, of the heating coil, has one end coi-
nected to the center terminal 63 and the
other end 64, connected with the ring termi-
nal 65 of the plug. The compartment 53
of the applicator contains an insulating lin-
Ing 66 within which the heating coil 54 is
retained, ‘

A condenser 67 is connected across the
terminals 34 and 85 of the heat-responsive
device, and is contained, preferably, in the
compartment 38. The object of the con-
denser is to cut down the destructive ef-
fects of the spark between the terminals 34
and 85, as well understood by persons
skilled in the art. . '

A drawer 68 may be contained in the
lower part 6f the structure for the purpose
of holding appliances or parts of the appa-
ratus when they are not in use, such as the
applicator, the connecting cord, etc.

A diagram of circuits is shown in Fig, 10,
in which the main wires 70 and 71, con-
nected to a suitable source of current sup-
ply, such as the service wires of an elec-
tric eircuit, contain the two heating sources
23 and 51 in parallel, as clearly shown.
The lamp 23, which heats the area 15, is

included within the casing 18, while the

coil 54 of the applicator is not within the
casing but is connected to the apparatus by
means of the connecting plug 61 and suit-
able plug receptacle within which it is con-
tained. '

The use of the device is substantially as
follows :—When the device js connected to a
suitable source of current ‘supply, the cir-
cuit is closed, through contacts 34 and 35
and the lamp 23 will be lighted and produce
more or less heat, which will raise the tem-
perature of the ‘test area 15, within the
casing 18. Now when the circuit is first
closed, through the lamp 28, it is best to

have the valve or register 27 fully overlying
the apertures 26 to retain the heat within
the casing 18 until the ecircuit is opened
by means of the automatically operating
thermostat 32. When the heaf within the
area 15 has reached a certain temperature,
the diaphragm 33, of the thermostat 32, will
be warped so that the contact 34 no longer
touches the adjustable contact 35 of the
screw 36, and -‘therefore the circujt will
thereby be opened and the temperature with-
in the heated area will decrease, The tem-
perature at which this occurs will depend
somewhat upon the adjustment of the screw
36. By screwing it inwardly, it will require
a higher temperature to sufficiently warp
the diaphragm of the thermostat and by
screwing it outwardly, it will require less
heat to accomplish the same effect. Now,
however, if the valve 27 ig opened, to a

.greater or less extent, then the heated air

within the area 15 will escape, or the heat
will be dispersed by the outgoing air and
the temperature within the casing 18 will
fall more rapidly than when the valve 27
is not so completely closed. As the air
escapes through the vent, controlled by the
register or valve 27, fresh relatively cold
air will enter the apertures 24 near the hot-
tom of the casing 18 and therefore, to main-

tain a constant or given temperature with-

In the area 15, with all of the vents open,
there must be an established ratio between
the aggregate length of time periods that
the circuit will be closed, by the thermo-
stat, and the amount of air dispersed or con-
ducted away from the area 15, in conjunec-

tion with that which ig admitted, When.

the valve 27 is fully opened, then the ag-
gregate periods of time that the circuits
will be closed by the diaphragm 33 is
greater than when the valve is only partly
opened or entirely closed. Therefore, we
have a test means for maintaining a given
temperature with a constant dispersion, or
conducting away, of the heat from that
area. Now when the applicator 51 is ap-
plied to the human body, the heat will be
carried away from it at a definite ratio
and inasmuch as the extent or rapidity with
which the heat may be carried away from
the heated area 15, is controllable, the ratio
between the effect produced in the casing
15 and that in the applicator, may be easily
established, - by the manipulation of the
valve 27 and by the adjustment of the rheo-
stat screw 37, by either or by both. Now as
the temperature of the area 15, is controlled
by the diaphragm 84 of the thermostat, by
varying the periods of time that the lamp 23
will be energized, and inasmuch as the same
means controls the heat supplied to the ap-
plicator 51, it logically follows that if the
dispersion of heat. from the arca 15 is
maintained in proportion to the dispersion
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a

- of heat from the applicétor 51, then the

heat of the respective areas to be heated, will
be correspondingly uniform and constant.

" When it is desired to increase or decrease
the relative heat in the applicator 51, it may
be accomplished by changing the effective
resistance 41 included in the circuit there-
with. This may be done without having

" any modifying effect upon the results pro-

10
15

.20

duced in the area 15, by manipulation of the
rheostat. o _ .
The apparatus may be used for ascertain-

ing the activity of the blood stream of indi--

viduals in a manner that ‘will become read-
ily apparent from the foregoing description,
and for many other purposes that will read-
ily occur to persons who are skilled in the art
of ‘its manipulation. : A

. In the diagram, Fig. 10, the current is
easily traced from the wire 71 to the wire
72, through the automatic thermostat 32 and
by the wire 73 to the lamp 23 and through

‘the lamp to the wire 70. The other branch

" of the circuit starts at the wire 73, at the

25

~ the coil 54 of the applicator 51, and through

30

point 74, and continues over the wire 75 to

the applicator over the wire 76 to the mov-
able contact 42 of the rheostat 41 and from
the coil 41 over the wire 77 to the point 78
of the wire 70. Thus including the lamp

* 93 and the coil 54 in parallel circuit, and

35

- the temperature at which the applicator is-

40

45

including the condenser 67 across the termi-
nals 84 and 35 of the thermostat. The
thermometer 58, within the applicator 51,
projects sufficiently from the end of the ap-
plicator to énable the operator to ascertain

heated and the thermometer 81 within the
area 15, indicates the temperature therein.
“'While I have herein shown a single em-
bodiment of my invention, and a means for

carrying it into effect, it will be manifest,

to persons skilled in the art, that many
changes in the arrangement and general con-

figu

the scope of the appended claims.

50

" means to heat a chamber within the casing;

55

"Having described my invention, what I
claim is:— - o

1. A device of the character described
having in combination a casing; electric

an applicator provided with electric heating
means connected in circuit relation with the
chamber heating means; a thermo-responsive
switch in the chamber to automatically con-

ration of the parts may be made within

1,397,604

trol the current supplied to both heating -

means and means outside the casing to ad-

* just the switch.

2. A device of the character described

"having in combination a perforate casing;

electric means to heat the chamber within

60

the casing; an applicator provided with '

electric heating means connected in circuit

relation with the chamber heating means; .

means to control the air passing through

‘the chamber; a thermo-responsive switch
within the chamber to automatically control

the current supplied to.both heating means

and means outside the casing to adjust the

switch. = - : '

3. A device. of ‘the .character, des,ct’ibéd_' '

65

70

having in combination a casing; electric -

‘means to heat a chamber within the casing; -
an applicator provided with electric heating .

means; means to vary the current in the

to the chamber heating means; a thermo-

75

applicator independently of that supplied -

responsive switch, within the chamber to -
automatically control the current supplied. -

to both heating means and means outside
the casing to adjust.the switch. - .. ..

4. An applicitor comprising an elongated
tube having two axially extending chambers,
one to recelve a thermometer a,ns'

coil in the other chamber.

5. An applicator comprising an elongated .

a heating

80

85

bifurcated tubular structure having two.

axially extending parallel chambers, one to

the other chamber. . , : :
6. An applicator comprising an elongated

receive. 3 thermometer and a heating coil in *
o : : 90

tube having two axially extending parallel
casings, providing two independent cham-

bers closed at one end, one casing continuing .

in a straight line for receiving a thermom-
eter, the other deflected at its open end to
provide a handle and
deflected tube. -

7. An applicator comprising an elongated

tube having two sxially extending parallel

95

a heating coil in the .-

100

casings, providing two independent chambers - - -~

closed at one end, one casing continuing in a
straight, line for receiving a thermometer,

the other deflected at its open end to provide

"2 handle; a heating coil in the deflected tube
plug closing the open end .

and 4 terminal
of said tube.
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In testimony. whéreof 1 hereunto set my
‘hand. - L "



