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This invention relates to refrigerating appara 
tus and more particularly to control means for 
air conditioning apparatus. 

Heretofore, many control devices have been de 
vised which make use of materials which swell 
or stretch according to changes in humidity, 
such as Wood, paper or hair. These materials, 
however, do not have fixed characteristics and 
require delicate adjustment at the time of man 
ufacture, and also require adjustment during 
their life because of changes in characteristics. 

It is an object of my invention to provide an 
improved control device which is simple, easy 
to manufacture, and whose characteristics will 
not change materially throughout its normal life. 
It is a further object of my invention to pro 

vide an improved effective temperature control 
device which is responsive to ambient tempera 
ture, relative humidity, air motion, and radia 
tion. 

It is a still further object of this invention to 
provide a control means which may be Scientifi 
cally set so as to maintain an indoor effective 
temperature which has a definite relationship to 
the outdoor temperature. 

It is a further object of this invention to pro 
vide a cooling system which may be controlled 
so as to meet individual requirements. 
Another object of this invention is to provide 

an effective temperature responsive indicating 
device. 
Further objects and advantages of the pres 

ent invention will be apparent from the following 
description, reference being had to the accom 
panying drawing, wherein a preferred form of 
the present invention is clearly shown. 

In the drawing: 
Fig. 1 is a view of my improved humidity re 

sponsive control means partly in croSS Section 
together with a diagrammatic showing of an air 
conditioning device; and 

Fig. 2 is an enlarged detailed view showing the 
contacts. 

It has been found that in many homes, offices 
and the like the ordinary thermometers and hu 
midostats do not tell a true story of the comfort 
since they do not take into consideration radia 
tion from the walls and the ceiling, nor do they 
take into consideration air motion. 
In this invention the effective temperature re 

sponsive device consists of a mercury-charged 
capillary tube to having a double bulb fi at one 
end thereof. The bulb, as shown in the drawing, 
is blackened on the exterior so as to absorb radi 
antheat and has one portion covered by a dampi ature. 
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ened wick 3. This device is placed in the room, 
the air of which is to be conditioned, so as to be 
exposed to the same radiant heat and air motion 
to which occupants of the room are normally 
exposed. This arrangement, therefore, provides 
a means responsive to dry bulb temperature, hu 
midity, air motion, and radiation. 
The length of each section 2 and 3 is chosen 

So as to make the device responsive as nearly 
10 as poSSible to the effective temperature through 

out the normal operating range. A pan of water 
4 is provided below the tube and supplies the 

Wick with water in the usual well-known man 
ner. A plurality of contacts 5 are arranged to 

15 extend from within the tube to the outside of the 
tube and carry enlarged heads on the outside. 
The tube is provided with the usual supply of 
mercury, or the like, 6. A contact 7 extends 
into the tube at a point below the lowermost con 

20 tact 5. A movable contact 8 is slidably mount 
ed on a contact rod 19 held in position by brack 
ets 20 carried by the tube O. The rod 9 and 
the contact 7 are in series with a low-voltage 
power supply 22 and a relay 23. The relay op 

25 erates a Switch, which is in series with the power 
Supply of the air conditioning apparatus, so as 
to control the same. 
The air conditioning apparatus shown includes 

a motor 25, a compressor 26 operated thereby, a 
0 condenser 27, and an evaporator 28. The com 

pressor. 26 compresses the refrigerant and for 
Wards the same to the condenser 27 where the 
refrigerant is liquefied and collected in a receiver 
30 from which the liquid refrigerant is forwarded 

35 under the control of a thermostat valve 32 to the 
evaporator 28 which absorbs heat and, at the 
Same time, condenses moisture out of the air so 
as to reduce the humidity. 

It is a well-known fact that the indoor tem 
40 perature should bear a certain relationship to 

the outdoor temperature so as to eliminate shock 
resulting from a change of temperature, such as 
takes place when one enters an air conditioned 
room after having been outdoors. Not all indi 

5 Viduals like the same temperature conditions; 
and for that reason, it is not always desirable to . 
have the device completely automatic, without 
any manual adjustment. I have constructed my 
device so as to permit one to set the effective 

50 temperature responsive device so as to initiate 
Operation of the air conditioning system at any 
desired temperature. 

In my device the contact heads 5 are provided 
With numerals indicative of the effective temper 

The lowermost contact f S is placed so as 



2 
to coincide with the top of the mercury when 
the effective temperature within the room is at 
68 degrees and the contacts 5 are spaced at one 
degree intervals and are labeled accordingly, with 
the result that the uppermost contact, for exam 
ple, indicates an effective temperature of 76 de 
grees. 
The American Society of Heating and Venti 

lating Engineers has made a study of desirable 
indoor conditions corresponding to various out 
door temperatures and have printed a table in 
their 1936 Guide, page 73, which indicates what 
the inside effective temperature should be in cer 
tain types of public buildings for various out 
door dry bulb temperatures. 
The rod 9 is provided with temperature indi 

cations which are placed opposite the contacts 
5 for indicating the setting of the contact 8 
which should be made for the particular. Outdoor 
temperature. Consequently, opposite the lower 
most button 68, the rod 9 indicates 70 degrees. 
In other words, when the outdoor dry bulb tem 
perature is 70 degrees, the movable contact 8 
should be placed in engagement with the lower 
most button f 5. Opposite the contact 5 which 
bears the label 69 is placed the numeral T5, in 
dicating that when the outdoor temperature is 
75 the movable contact 18 should register with, 
the stationary contact 5 bearing the number 69. 

It is well known that certain people demand a 
temperature several degrees higher than recom 
mended while others demand lower temperatures 
than recommended, and for that reason a set 
screw 9a has been provided whereby the rod 9 
may be raised or lowered so as to change the 
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relationship between the indoor effective temper 
ature and the outdoor temperature. 

It is apparent, therefore, that I have devised 
an air conditioning system that functions in a 
new and improved manner. The control for the 
system is simple and requires no expert care or 
adjustment and is especially desirable for small 
low cost systems for offices and private homes. 
While the form of embodiment of the inven 

tion as herein disclosed, constitutes a preferred 
form, it is to be understood that other forms 
might be adopted, all coming within the scope of 
the claims which follow. 

- What is claimed is as follows: 
1. In an air conditioning System, an evapora 

tor, refrigerant liquefying means in refrigerant 
flow relationship with said evaporator, means for 
circulating air to be conditioned over said evap 
orator, and control means for said liquefying 
means comprising a wet and dry bulb tempera 
ture responsive element in which the dry bulb 
has been darkened so as to absorb radiant heat. 

2. In an air conditioning system, an evapora 
tor, refrigerant liquefying means in refrigerant 
fioW relationship with said evaporator, means for 
circulating air to be conditioned Over said evap 
orator, and control means for controlling said 
liquefying means in accordance, with effective 
temperature conditions, said control means in 
cluding a manual adjusting means cooperating 
with a scale calibrated in terms of outside tem 
peratures whereby said control means may be set 
at an effective temperature which is proportional 
to the outside temperature. 

3. In combination, means for Cooling and de 
humidifying air for an enclosure, and control 
means for said first means responsive to radiant 
heat, dry bulb temperature and wet bulb ten 
perature. 
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4. In combination, an enclosure, means for 

cooling and dehumidifying air for said enclosure, 
and control means for said first means respons 
sive to radiant heat, dry bulb temperature and 
Wet bulb temperature, said control means includ 
ing an adjusting means whereby the inside effec 
tive temperature may be maintained at a prede 
termined relation to the outside temperature. 

5. In an air conditioning system, an evapora 
tor, refrigerant liquefying means in refrigerant 
flow relationship with said evaporator, means for 
circulating air to be conditioned over said evap 
orator, control means for said liquefying means 
comprising a wet and dry bulb temperature re 
sponsive element in which the dry bulb has been 
darkened so as to absorb radiant heat, a low volt 
age circuit, means whereby said temperature re 
sponsive element closes said low voltage circuit 
at a predetermined effective temperature, and 
means whereby said low voltage circuit controls 
said refrigerant liquefying means. 

6. In an air conditioning system, all evapora 
tor, refrigerant liquefying means in refrigerant 
flow relationship with said evaporator, means for 
circulating air to be conditioned over said evap 
orator, and means responsive to radiant heat, 
moisture and temperature for starting and stop 
ping said refrigerant liquefying means. 

7. In combination with refrigerating appara 
tus, a capillary tube having an enlarged portion 
charged with mercury, wick means covering one 
section of said enlarged portion, radiant heat ab 
SOrbing means covering, another section of said 
enlarged portion, spaced contacts within said 
tube adapted to be bridged by said mercury at a . 
predetermined effective temperature, a source of 
current and a relay in series with said contacts, 
and means whereby said relay starts and stops 
said refrigerating apparatus. 

8. In an air conditioning system, an evapora 
tor, a condenser, a compressor, refrigerant flow 
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means between said evaporator, condenser and 
compressor, a motor for Operating said compres 
sor, control means for said motor, said control 
means comprising a capillary tube having an en 
larged portion charged with mercury, wick means 
covering One section of said enlarged portion, 
radiant heat absorbing means, covering another 
section of said enlarged portion, spaced contacts 
Within Said tube adapted to be bridged by said 
mercury at a predetermined effective tempera 
ture, and means whereby said motor is caused to 
Operate when said spaced contacts are bridged by 
said mercury. 

9. In an air conditioning system, an evapora 
tOr, a refrigerant liquefying means for Supplying 

60 

liquid refrigerant to said evaporator, control 
means for said refrigerant liquefying means com 
prising means responsive to the dry bulb tem 
perature, means responsive to the moisture, 
means responsive to radiant heat, and means 
movable in response to the joint action of the 
above named means for controlling said refrig 
erant liquefying means. 

10. In combination, an evaporator for cooling 
a body of air for an enclosure, refrigerant lique 
fying means in refrigerant flow relationship with 

75 

said evaporator, and thermostatic means for con 
trolling the removal of heat from said body of air 
by Said evaporator, said control means including 
a manual adjusting means cooperating with a 
Scale calibrated in terms indicative of the ther 
mal condition of the air outside said enclosure 
whereby said control means may be adjusted to 
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the zone on the calibrated scale indicative of the 
thermal condition of the air outside said en 
closure. 

11. A device of the character described com 
prising a capillary tube having means for clos- 5 
ing one end, a pair of interconnected bulb por 
tions of which one is connected to the remain 

ing end of said capillary tube, said pair of inter 
connected bulb portions being filled with ther 
mally sensitive liquid and a column of thermally 
sensitive liquid extending into said capillary tube, 
a wick surrounding one of said bulb portions, and 
means for Supplying moisture to said Wick. 

NESON J. SMITH. . 
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