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.The invention described herein, if. patented,
may. be manufactured and ‘used by or for the Goy-
ernment for governmental purposes, without the
bayment to me of any royalty thereon. . o

. My invention relates to.a method of and ap-
Paratus for controlling temperatures, during lab-
oratory tests, and the like. e e

- Ordinary lahoratory test ovens, having electri-
cal heating units, with or without gir circulating
means, are. generally. capable of maintaining a
given temperature within a range of aceuracy.of
+ .0r —.5 degree P, to -+ or —1 degres, B, at the
Very best. For certain types of. laboratory. tests,
this _temperature variation is too great for the

desired accuracy of. the. tests, and accordingly,

it is a primary object of the bresent invention
to provide an.apparatus and method for estab-
lishing and maintaining a desired constant tem-
perature,. which will fluctuate no more than +
or —.05 degree F., or the like. oo .

A further object ig to provide an.apparatus and
method = of  the above-mentioned character,
wherein the test temperatures may be varied over
a wide range at the will of the operator.. .. .

A further object is.to provide apparatus of the
above-mentioned character which ig simplified.in
construction and operation, highly efficient and
reliable, el

.Other objects and advantages of the inventicn
will be apparent during the course of the follow-
ing. deseription, e S o

In the accompanying drawings, forming a pars
of this application, and in which' like numerals
are employed to designate like parts throughout
the same. L R . .

The figure ig a side elevation, partly diagram-
matical, and partly in section of apparatus.em-
bodying the invention, and useg in the practice
of my method.

invention, the numeral I8 designates generally g,
laboratory type test oven or cabinet of generally
conventional construction, ang embodying a, con-
ventional variable. resistance. electrical heating
element 14, controlled by conventional manually
operated control means {2,
oven 10 as indicated. The oven (9 ig capable. of
establishing ang Maintaining temperatires over
a relatively . wide range, and aintaining these
temperatures constant to within <+ or —.5 de-
gree F to 4- or —1 degree ..

I provide a, primary.
oven 13 in conjunction
within which the actual testing in accordance

associated. with . the .

thermalv, téskﬁ' cabmet ,of,
with the oven .t 9;.and.
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2
with my method is conducted.

insulated walls,
and the like, not shown, . . .
A suction biower 14, carried by . a tubular
adapter {5 is mounted upon the top of .the oven
10, with the tubular adapter engaging within an
opening {§ in the top wall of the oven 18, as
indicated. The biower (4 has g rotary impelier
or fan {1, which draws air from inside of_ the
oven {8.and forces it through the tubular adapter
15 to the inside of the blower casing {4, which
has passage means communicating with g flexible
reinforced conduyit or tube (8§, having one end
with the blower casing {4 as shown at
8. The other end of the conduit {8 is connected
with the brimary test oven 13 nNear and above its
lower end, ag shown at 28. This end of the con-
duit. {8 communicates with an opening 2{ in the
side wall of the oven 13 and leading to the in-
terior of the oven. S
.The test oven 13 is provided with an internal
secondary wall or bafie 22, spaced from the ocuter

24 and into the ubper passage 28 between the top .
wall 23 of the baffle and the top wall 38 .0of the
oven i3.  'This air now_circulateg outwardly..in
the direction of . the arrows. through the pas-

13 from the conduit I8, and subsequently. re-
enters. the.bottom open eng of the baffle 22.
and thorough mixing
of the air within the primary test oven {3 is ef-



fected, during the operation of the apparatus
which will be described in detail later.

A conventional metastatic mercury thermo-
regulator 32 is mounted within an opening in the
side wall of the oven 13, near the vertical center
of the same, and the thermoregulator 32 extends
through the vertical passage 31 and well inside
of the test chamber defined by the baffle 22.

Power lines or wires 33 and 34 convey current
to the apparatus, and the line 33 may have a line
switch 25 connected therein. The wire 33 is con-
nected at 36 with a wire 31, leading to and con-
nected at 38 with one terminal of the electrical
heating element {i. A wire 39 is connected at
40 with the other terminal of the heating element
i1, and the wire 39 is connected at 41 with the
opposite power line 34, thus completing a circuit
through the heating element {1.

The power line 33 is likewise electrically con-
nected at 38 with a wire 42, leading to the blower
25, and connected at 43 with one terminal of the
blower. The other terminal A4 of the blower 25
ig connected with a wire 45, leading back to the
power line 34, and connected therewith at &1, to
complete a circuit through the blower 25.

The power line 33 has a relay switch 46 con-
nected therein, and held normally closed by a
spring 47. Beyond the relay switch 46, the wire
33 is connected at 48 to one terminal of the blower
{4, the other terminal 49 of which is connected
with the wire 34, as indicated.

The wire or power line 33 is further electrically
connected at 50 with a wire 51, connected in se-
ries with a magnetizing coil 52 of the relay switch
45. The coil 52 is in turn connected in series
with a wire 53, leading to and connected with one
terminal 54 of the thermoregulator 32. The
other terminal 55 of the thermoregulator is con-
nected with a wire 56, leading back to the line 34
and connected therewith ab 51.

The operation of the apparatus in the practice
of the method is as follows:

The line switch 35 is closed to complete the cir-

cuits through the heating element i and the
blower 25, which elements operate continuously
as long as the line switch 35 is closed. The con-
trol means {2 is adjusted to regulate the degree
of heat produced by the heating element 1l.
A substantially constant temperature is estab-
lished by the heating element |1 within the oven
10, and this temperature is preferably about 10°
. above the temperature which it is desired to
establish and maintain within the oven 3. As
previously stated, the temperature within the oven
i¢ can only be held constant to within about -~
or —.5 degree F. to 4 or —1 degree B

The normally closed relay switch 46 will at
this time complete the circuit through the suc-
tion blower 18, which will draw heated air from
the oven {8 and force the same through the con-
duit 18 and into the test oven 13, by way of the
opening 21. As previously explained, the con-
tinuously operating fan 28 effects a thorough and
complete mixing of the heated air within the
oven 13, and aids materially in establishing a con-
stant temperature throughout the entire oven 13.

The above described operation continues, un-
til the primary test oven 13 is brought up to the
desired temperature approximately 10° F. below
the temperature of the oven {0. When this de-
sired temperature is slightly exceeded, the mer-
cury in the thermoregulator 32 expands, and com-
pletes the circuit through the wires 53 and 58,
and through the magnetizing coil 52 and the wire
5i. When this circuit is completed, the mag-
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netizing coil 52 of the relay is energized, and the
relay switch 46 opens. This immediately stops
the operation of the suction blower {4, and no
more hot air from the oven 10 is forced through
the conduit 18.

When the temperature within the oven i3 de-
creases slightly, the thermoregulator 32 effects an
opening of the cireuit through the wires 53 and
56, and this de-energizes the coil 52 and allows
the relay switch 46 to close, for again starting the
blower {4, which supplies additional heated air
to the primary test oven i3.

With this arrangement, the temperature with-
in the test oven {3 may be held constant to with-
in approximately - or —.05 degree F., over a
considerable range of test temperatures. There
is practically no time lag in supplying heat to the
test oven 13, and when the temperature therein
exceeds that which is desired, there is practically
no time lag in cuftting off the supply of heat.
This contrasts with the conventional laboratory
oven wherein there is a considerable time lag in
bringing the oven up to the desired temperature,
and then an appreciable overshooting of the tem-
perature, because of the time required to remove
heat from the heating element. My apparatus
and method greatly improve this situation, and
allow the conducting of tests which require great
accuracy in the holding of temperatures constant.

1t is to be understood that the form of the in-
vention, herewith shown and described is to be
taken as a preferred example of the same, and
that various changes in the shape, size and ar-
rangement of parts may be resorted to, without
departing from the spirit of the invention, or
scope of the subjoined claims. :

I claim:

1. A methed of controlling temperatures in a
test chamber comprising heating a fluid heating
medium to a substantially constant temperature
in excess of the temperature desired in the test
chamber, establishing a flow of the heated medi-
um into the test chamber, mixing the fluid heat-
ing medium within the test chamber to create
a uniform temperature throughout the test cham-~
ber, and intermittently stopping the flow of the
heated medium to the test chamber to main-
tajn the desired temperature therein constant
within close limits.

9. A temperature control method comprising
heating a mass of air to a temperature in excess
of a desired temperature in a test chamber, €S-
tablishing a flow of the heated air into the test
chamber and thereby establishing in the test
chamber the desired temperature, mixing the air
within the test chamber to create a uniform tem-
perature throughout the test chamber, and in-
termittently interrupting the flow of heated air
into the test chamber so as not to exceed the de-
sired temperature therein.

3. A method of maintaining a substantially
constant temperature in a test chamber compris-
ing heating air in a first chamber to a tempera-
ture in excess of the desired temperature in the
test chamber, causing the heated air within the
first chamber to flow from the first chamber into
the test chamber and thereby elevating the tem-
perature in the test chamber to the desired de-
gree, circulating the heated air within the test
chamber for mixing the same and maintaining
a uniform temperature within the test chamber,
and intermittently interrupting the passage of
the heated air from the first chamber to the test
chamber by temperature sensitive means within
the test chamber. .
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4. A method of controlling temperatures in s
test chamber comprising heating air in s frst
chamber to a temperature somewhat in excess of
the desired temperature in the test chamber,
forcing the heated air in the first chamber to flow
into the test chamber by means of a blower to
establish the desired bemperature in the test
chamber, mixzing the air within the tes:
chamber to render the temperature uniform
throughout the test chamber, controlling the op~
eration of said blower with electrical means op-
erable to interrupt the operation of the blower,
and operating said electrical means with a tem-
berature responsive device within the test cham-
ber.

5. A temperature control apparatus comprising
a test chamber within which it is desired to
maintain a substantially constant temperature,
& secondary chamber separate from the test
chamber, a heating element within the secondary
chamber for establishing a temperature therein
in excess of the desired temperature in the test
chamber, g blower connected with the secondary
chamber for drawing heated air from the same,
conduit means leading from the blower to the
interior of the test chamber for conveying the
heated air from the secondary chamber to the
test chamber, 3 temperature responsive regulator
connected with the test chamber and operated hy
extremely small fluctuations
within the test chamber, and a relay switch elec-
trically connected with said blower and regulator
for intermittently interrupting the operation of
the blower in response to the action of said
regulator,

6. A temperature control apparatus comprising
a test chamber within which it is desired to estap-
lish a substantially constant temperature, a
secondary chamber separate from the test cham-
ber, an electrical heating element within the
secondary chambher for establishing a tempera-
ture therein in excess of the desired temperature
in the test chamber, a hlower mounted upon the
test chamber for circulating and mixing air
within the same, cireuit means connected with
the electrical heating element and blower for
effecting constant operation of the same, a blower
mounted upon the secondary chamber for draw-
ing heated air from the same, a conduit connect-~

ing the blower and test chamber for directing !

the heated air from the secondary chamber to
the test chamber when the blower of the second-
ary chamber is operating, circuit means including
& relay switch connected with the blower of the
secondary chamber for intermittently interrupt-
ing the operation of such blower, and a tem-
perature responsive switch device connected in
the last named circuit means to intermittently
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open said relay switch and communicating with
the interior of the test chamber,

7. A temperature control apparatus comprising
a test chamber within which it is desired to main-
tain a substantially constant temperature, a
secondary chamber separate from the test cham-
ber, an electrical heating element for the secong-
ary chamber for maintaining a temperature
therein in excess of the desired temperature in
the test chamber, a blower mounted upon the
secondary chambper for drawing air therefrom, a,
conduit connecting the blower and test chamber
for conveying the heated air from the secondary
chamber to the test chamber, baffle means within
the test chamber defining a passage between the
walls of the test chamber and said bafle means,
sald conduit opening into the bassage defined by
said baffie means, a blower mounted upon the
test chamber ang adapted to circulate the air
within the test chamber through said passage for
mixing such air with the incoming heated air
from the conduit, electrical circuit means con-
nected with said heating element and the hlower
of the test chamber for causing continuous opera-
tion of the same, circuit means for supplying
current to the blower of the secondary chamber,
& normally closed relay connected in the last-
named circuit means, and a temperature respon-
sive circuit breaker mounted upon the test cham-
ber and connected in the last-named circuit
means and causing the normally closed relay to
open for interrupting the operation of the blower
of the secondary chamber when the temperature
within the test chamber exceeds the desired limit.

8. A method of regulating the temperature
within a test eabinet between extremely small
limits comprising heating the atmospheric con-
tents of a first substantially closed test cabinet
to a substantially constant temperature in excess
of the temperature which it is desired to main-
tain in g second test cabinet, establishing a flow
of the heated atmospheric contents of the first
test cabinet into a substantially closed second test
cabinet to thereby establish in the second test
cabinet the desired constant temperature, and
intermittently interrupting the flow of the heated
atmospheric contents of the first test cabinet into
the second test cabinet so as not to exceed the
desired constant temperature in the second test
cahinet.
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