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REFRGERATING APPARATUS 

Albert E. Beals, Norwich, N. Y. 
Application February 26, 1938, Serial No. 192,849 

(C. 62-6) 8 Cairns. 

This invention relates to an apparatus for con 
trolling the operation of air conditioning equip 
ment. 
The term “air conditioning equipment,' as here 

used, is to be interpreted as a broad and most 
inclusive term. It is not to be confused with 
the general understanding Of the term "air Con 
ditioning apparatus.' 
Air conditioning equipment, designed for cool 

ing and dehumidifying, or humidifying as occa 
sion demands, is purely refrigerating equipment 
in its entirety. The “air conditioning apparatus,' 
generally considered to be preeminent, is merely 
a Small part of the total equipment. 

CCInsidered as a unit, air conditioning equip 
ment consists of, primarily, a Vapor compreSSor 
With its motive power; Second, a heat absorbing 
unit into which the heat extracted from the air 
to be cooled is transferred, either directly or in 
directly; and third, a condensing unit to which 
the absorbed heat is delivered by the compressor 
and from which it is extracted and carried a Way 
from the system. - 
The popular conception of the "air condition 

ing apparatus' merely consistS of an enlarge 
ment in the duct System through which the air 
to be cooled is circulated. In this enlarged por 
tion of the duct System is placed either the heat 
absorbing unit itself, for direct absorption of 
heat, or water, in the form of spray which has 
been cooled by the heat absorbing unit, for in 
direct transfer of heat. 
An object of this invention is to provide a 

control by means of which the relative humidities 
of an enclosure to be conditioned have definite 3 
and predetermined relations to the temperatures 
therein, said temperatures varying from time to 
time as may be required. 
Another object is to provide a control whereby 

the capacity of the vapor compressor for carrying 
heat from the heat absorbing unit to the Con 
densing unit may be automatically varied in ac 
cordance with varying requirements of the refrig 
erating load in the enclosure. 

Still another object is to provide a control 
whereby the temperature and corresponding rela 
tive humidity within an enclosure may be changed 
to another temperature and relative humidity by 
either manual manipulation or automatically, 
through remote control means from Some distant 
station, the changed relative humidity bearing a 
predetermined relation to the changed tempera 
ture. 
Another is to provide means whereby a mul 

tiplicity of conditioning units, individually 55 

equipped With this control, may be regulated syn 
chronously from a remote station so that the 
enclosures Served by the several units may each 
be maintained at the same variable temperatures 
and relative humidities. 
And another object is to provide a thermostat 

and a hygrostat having registering members 
which are free to move through desired ranges 
of temperatures and relative humidities, the range 
of relative humidities bearing a definite and pre 
determined relation to the range of temperatures. 
Further objects and advantages of the present 

invention will be apparent from the following de 
Scription, reference being had to the accompany 
ing drawings, wherein a preferred form of the 
present invention is clearly shown. 

In the drawings: 
Fig. 1 is an elevational view showing the front 

Side of my novel control instrument; 
Fig. 2 is a rear elevational view of my control 

instrument; 
Fig. 3 is a side elevational view of my control 

instrument with parts broken away so as to more 
clearly show certain details of construction; 

Fig. 4 is a fragmentary, elevational view show 
ing the arrangement of the contacts; 

Fig. 5 is a sectional view taken on line 5-5 
of Fig. 4; 

Fig. 6 is a diagrammatic view illustrating the 
manner in which my novel control apparatus may 
be employed in connection with air conditioning 
apparatus; and 

Fig. 7 is a circuit diagram illustrating the oper 
ation. Of the control System. 

For obtaining a desired degree of comfort for 
people assembled in rooms, auditoriums, schools, 
or the like, it has been found necessary, especially 
during the summer months, to not only regulate 
the dry-bulb temperatures of the air in such en 
closures Within certain limits but also to regulate 
the relative humidities in definite relations to the 
temperatures. 

Fig. 8 shows the preferred scope of travel for 
the registering members of the thermostat and 
the hygrostat and also a preferred relationship 
between the temperature and the relative hu 
midity Scales; 

Fig. 9 is a view corresponding to Fig. 1 show 
ing a modified arrangement; 

Fig. 10 is a side, elevational view of the modi 
fied arrangement with parts broken away so as 
to more clearly show certain details of construc 
tion; and 

Fig. 11 is a diagrammatic showing of the cir 
cuit for energizing the Solenoids. 



2 
The control instrument, as illustrated in the 

drawings, consists of a supporting plate 0 which 
carries a temperature responsive member 2 on 
its one face and a humidity responsive element 
4 on its other face. The temperature respon 

sive instrument comprises a Spiral binnetallic 
member 5, one end of which is secured to the 
mounting stud 8 carried by the base . On 
the outer end of the temperature responsive 
element 6 is carried a block of insulation 20 
which in turn carries a plurality of contact men 
bers 22, 23, 24, and 25. These contact members 
cooperate with a plurality of contact, membel's 
28, 29, 30, 31, 32, 33, 34, and 35 carried by 
an insulating support 36 which is pivotally 
mounted on the supporting stud 8. The contact 
Support 36 has a depending member 38 secured 
thereto which is provided with gear teeth 40 
which mesh with gear teeth on pinion 42 of the 
member 44 carried by the member 46. The 
member 44 is also provided with a set of gear 
teeth 50 which mesh with the teeth on the 
rack 52. 

This rack 52 may be made responsive to out 
side effective temperatul'eS SO as to cause the 
instrument to be adjusted to maintain higher 
indoor effective temperatures at higher Outdoor 
effective tenperatures. The effective tempera 
ture instrument responsive to outdoor conditions 
which is used for operating the rack 52 is sini 
lar to that shown in my Patent No. 1,986,316; 
the rack or slide 52 corresponding to the slide 
4 of the patent; the slide 54 corresponding to 

the slide 2 of the patent; and the slide 56, like 
wise, corresponding to the slide 3 of the patent. 
The means for operating the slides 54 and 56 
is the Sanhe as the means used in operating the 
slides 2 and 3 of the device shown in ny pat 
ent. For a complete description of the outside 
effective temperature l'esponsive means refer 
ence may be had to my above mentioned patent. 
While I have disclosed an outside effective ten 
perature responsive means Similar to the outside 
effective temperature responsive means disclosed 
in the above mentioned patent, it is obvious that 
other types of outside effective temperature re 
Sponsive means may be substituted for the par 
ticular means shown. 
The arrangement is such that a change in 

the outside effective temperature will shift the 
stationary contacts carried by member 36 to 
Such an extent that the conditioning equipment 
Will maintain the inside effective temperature 
in predetermined relation to the effective tem 
perature outside. 
A can member 60 is pivotally mounted on the 

insulating Support 36 and is provided with an 
operating handle 62. The purpose of the cam 60 
is to make it possible for one to manually move 
the Outer end of the temperature responsive 
member 2 to the extreme left, thereby shutting 
down the air conditioning equipment in a man 
ner to be explained hereinafter. A plurality of 
stop pins 64 and 66 limit the movement of the 
cam 60. When the cam 60 is in the position 
shown in Fig. 1, the contact carrying block 20 
is permitted to move to the extreme right; 
whereas, when the cam 60 is rotated so as to 
engage with the stop 66, the contact block 20 is 
held in the extreme left position. 

Also carried by the member 36 are a pair of 
contacts 68 and 70 which cooperate with a con 
tact 72 carried by the arm 74. The arm 74 is 
pivotally mounted on the reverse side of the 
supporting plate fo by means of a pivot 76. The 
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2,322,339 
airn Ti is adapted to be actuated in response 
to changes in humidity within the room. A U 
shaped block 80 is carried by the base plate 0, 
in one arm of which there is siidably supported 
a member 32 which may be adjusted vertically 
by means of an adjusting screw 64 carried by the 
other arm of the U. The slide member 82 is 
siotted as ShoWn and Serves to fi'eely Support One 
end of the lever 88. The slot in the slide member 
82 serves to restrict the lateral motion of the 
lever 38 but said lever is free to move vertically 
away from the supporting surface at the bottom 
of the slot. 
The pivot pin 86 connects this end of the lever 

83 with the end of the section 30 of the humidity 
responsive material. 
The end of the lever 88 being freely supported 

in the slotted member 82 and free to move ver 
tically assures that a strain cannot be induced 
in the sections 90-9 greater than that nortnally 
exerted by the tension in the spring 98. 
As best shown in Fig. 2, the humidity respon 

sive material is in two sections 80 and 9 each 
of which is made up of a plurality of Separate 
strands of material which, for exa1nple, may be 
human hairs. The effect which changes in lhu 
midity has on material of this lkind is Well 
known and need not be described. Adjacent the 
upper end of the base piate there is provided 
a pivot member 52 which pivotally supports a 
lever 94. This level serves to Support the two 
sections of the hygroscopic material as Shown in 
Fig. 2. A Spling member 33 is provided for ten 
Sioning the hygroscopic element. 
A bell crank G4 is pivotally mounted on a pin 
2 which is carried by the base (). One arm 

of the bell crank is actuated in One direction 
by the Contraction of the humidity 'esponsive 
material 9:0-9. When the Outer end of the 
lever 38 is in contact support With the member 
82, the tension in the spring 98, acting through 
the lever 88, moves the bell crank 04 in the op 
posite direction upon an expansive movement 
of the humidity responsive material 9)-9. The 
other arm of the bell crank is provided with 
a gear sector it 6 which meshes with the gear 
sector 08 carried by the contact supporting 
arm . From this arrangement, it will be seen 
that a change in humidity will cause the contact 
arm 74 to move either to the right or to the 
left depending on the humidity change. As 
shown in Fig. 2, very slight movement of the 
contact T2 is necessary to close the circuit. In 
this way the relative humidity in the room mpt 
be very closely controlled. 
The outside effective temperature responsive 

Rechanisi i Inay also toe supported from the real 
Side (if the Supporting plate 8. The outside ef 
fective teang Ci'ailure mechanism has been desig 
nated by the 'eference numeral : ); and the wet 
and alry bulbs, Which are adapted to be placed 
OutSid, cf the Cinciosure, have been designated by 
the reference nurnerals f2 and 4 respectively. 
The wet and dry bulbs 2 and ill correspond 
to the bilit:S 33 and 83 respectively of inly afore. 
relationed patent. 

in Fig. 6 I have shown diagrammatically a 
l'oon 5 in which is placed one of my control 
instruments. The apparatus for conditioning the 
air foi l'OOin in:ludes a four-cylinder com 
pressor which is driven by a motor 5. The 
CongreSSOl' is adapted to compress refrig 
era: it and discharge the Coirpressed refrigerant 
through the pipe if 3 into the condenser 9 from 
whence the liquid refrigerant may flow through 

tile 
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the line 20 into the evaporator 22. The usual 
form of restrictor valve 24 is provided for con 
trolling the flow of refrigerant through the evap 
Oratol. The evaporated refrigerant returns to 
the compressor through the return line 26. The 
condenser is a Water cooled condenser which is 
provided with the usual form of water coil 28. 
The amount of Water flowing through the COil 
28 is determined by the valve 39. 
The evaporator i22 is mounted within the 

chamber 3 which chamber is connected at the 
one end by a suitable conduit 34 with the en 
closure i5 and by another conduit 36 with the 
outside atmosphere. A fan 32 driven by motor 
f33 circulates air through the chamber and dis 
charges the conditioned air through the conduit 
f38 into the enclosure 5. A damper 39 is 
provided for controlling the flow of air through 
the conduits 34 and 35. This damper may be 
manually controlled and, coincidentially there 
with, it may be automatically controlled to en 
tirely close the conduit 38 from the enclosure 
5 whenever the cutside wet-bulb temperature 

drops below the desired Wet-bulb temperature 
within the enclosure. 

in order to control the hunhidity conditions 
Within the room, a by-paSS AG has been pro 
vided through which at least a portion of the 
air being circuiated inay pass thereby avoiding 
the evaporator 2. The by-pass 48 is provided 
with a control damper 2 operated by a solenoid 
44 which is tinsder the control of the iurnidostat 

hereinbefore described. The thermostat controls 
the operation of the congreSSC in a manner to 
be described hereinafter. 
four-cylinder unit, which is provided with sole 
noid Waives 3, 52, and 3 in the suction lines 
leading to thirce of the cylinders. Closing ail the 
solenoid waives has the effect of unloading the 
thiee cylinde's of the compressCr. While I have 
shown this alri'angement for unloading the Com 
pressor, it is to be understood that any of the 
usual unloading expedients inay be used, such as 
Opening a by-gaSS, Opening the discharge Waives, 
etc. 

Referring now to Fig. 7 in which I have sigwr. 
the circuit, arrangement used, it will be observed 
that there are five remote control switches 54, 
f 35, i56, 57, and 58, the first of which controls 
the cornpi'essor and fan notors, three of Which 
control the unioading valves and the last of 
which controls the by-pass damper 82. The 
remote control switch 34 is connected directly 
into the main Supply lines and controls the op 
eration of the compressor motor 6 and the 
glower motor 33. 
The control Switches 54 through 58 are the 

Standard form of remote control Switchies which 
are commonly used and which operate as follows: 
The Soieroid 83, when energized, automatically 
closes the multiple Switch 83 and hoids this 
SWitch ciosed So long as the solenoid is energized. 
In order to open the multiple circuit switch 62, 
a Short circuit is placed around the Solenoid 60 
thereby deeinergizing the solenoid. Referring 
now to the switch 56 which is similar to the 
SWitch.3s 55 through 58, except that it is a 
three-Wire SWitch. Whei'eas the others are two 
wire switches; it will be seen that, when the 
movable contact 2 e1gages the stationary coin 
tact 29, a circuit is congleted from the line C 
through the contacts 29-22, through the sole 
noid 8 and the resistance 4 to the main line 
A. This energizes the solenoid 69 thereby clos 
ing the multiple switch 152. Closing of the switch 

he compressor is a 

0. 

5 

20 

3 
2 closes a stick circuit from the main line C 

through the solenoid 5, through the resistance 
64 to the main line A, with the result that the 

contact 22 may leave the contact 29 without de 
energizing the Solenoid. 
In order to open the main rerote control switch 

$54, a short circuit is placed across the solenoid 
6. This takes place when the contact 22 en 

gages the contact, 28. When the contact 22 is in 
engagement with the contact 28, no current foWS 
through the Soleroid 63 since all of the current 
will flow through the shunt circuit, which in 
cludes conductor & , contacts 28-22, and the 
conductor 6 a. . . 

It will be further noted that each of the contact 
rings 22 through 25 controls a separate one of the 
renote control SWitches herein abova described. 
The contact ring 22, for example, closes the cir 
cuit through the remote control switch 54 when 
it engages with the stationary contact, 29 and 
opens the circuit, through the Sarne renote con 
to SWitch. When it, engages the contact. 28. In 
a six:iiar nanner, contact, 23 cooperates with 
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Stationary contacts 3 and 3 to open and close 
the circuit, thirough the control Switch. 55; con 
tact, 24 cooperates with the stationary contacts 
33 and 33 to open and close the circuit through 
the reincte control switch 59; and contact, 25 
C; rates with the contacts 34 and 35 to open 
and close the circuit through the reliote control 
SWiC 5. 
As the contact carrying member 26 moves from 

the extreme left to the right, the circuits through 
the remote control switches 54 through 57 are 
consecutively closed; and, as the contact carrier 
20 moves from the extreme right to the left, the 
circuits are opened through these control switch 
es in the reverse order. Obviously, tile contact 
Carrying nember Will not always nove fron ore 
extreme to the other but nay move any portion 
of the distance. 
The remote control switch 58 is under control 

of the humidity responsive mechanism; and, re 
ferring again to Fig. 7, it will be noted that, 
When the humidity is high the movable contact 
2 will engage the stationary contact 68, closing 

a circuit through the Solenoid 3 of the remote 
control switch 58 with the result that the scle 
noid 44 will close the butterfly damper 452. Up 
on the humidity being lowered the desired amount 
the contact 72 will swing into engagement with 
the contact 70 with the result that the damper 
42 Will be opened. 
Considering now that the temperature within 

the room is increasing and that the contact car 
rying member 20 moves from the extreme left to 
the right, the following will take place: The mov 
able contact 22 will, first, engage the contact 29 
With the result that the compressor mechanism 
Will start up as just explained. Only the first 
cylinder will do any pumping, however, as the 
solenoid valves 53, 52, and 50 are all closed. 
Further movement of the contact carrying nem 
ber 20 will cause the contact member 23 to en 
gage the contact 3 with the result that the cir 
cuit through the remote control switch 55 will be 
closed thereby opening the solenoid operated valve 
53. Further movement of the contact carrying 
member 20 will cause the contact 24 to engage the 
contact 33 With the result that the Solenoid valve 
52 placed in the suction line of the third cylin 

der of the compressor will be opened. Further 
movement of the contact carrying member 2 will 
cause the contact 25 to engage the stationary con 
tact 35 whereby the solenoid valve? 50 in the suc 

  



4 
tion line of the fourth cylinder of the con 
pressor will be opened. 
Upon the decrease in the temperature within 

the room the movable contact carrying member 
2O will move from the right to the left. In SO 
moving, the contact 25 will first engage the Con 
tact 34 with the result that the Solenoid valve 5 
will be closed. A further decrease in the ten 
perature will cause the contact member 24 to en 
gage the stationary contact 32. This, in turn, 
deenergizes the solenoid of the remote control 
switch 56 with the result that the Solenoid valve 
52 is again closed. Further decrease in the ten 

perature within the room will cause the contact 
23 to engage the stationary contact 30 which, ir 
a similar manner, will cause the solenoid valve 
53 to close. Still further decrease in the ten 

perature within the room Will cause the contact 
22 to engage the stationary contact 28 with the 
result that the main remote control switch 54 
will be opened, thereby completely closing down 
the air conditioning system. By virtue of Such 
an arrangement, it is possible to vary the loading 
of the compressor in accordance With refrigera 
tion requirements; and to control the amount of 
air passing over the evaporator, and thereby con 
trol the humidity within the room. It will be 
noted that when the circuit is broken through 
the main remote control SWitch 54, the current 
supply for the humidity control circuit is cut Ofl. 

Special attention is called to the loVel mainer 
in which the movable contacts 22 through 25 are 
supported. As best shown in FigS. 4 and 5, the 
movable block 20 carries a plurality of U-shaped 
contact supporting members 3 which loosely 
support the movable contactS in the Ilanner 
shown. The movable contacts are in the form. Of 
rings which are loosely Supported On the U 
shaped contact supports 37. This arrangemeilt 
provides for a two-point support, thereby aSSur 
ing proper alignment of the contacts as they 
move away from the vertical center line, and pre 
venting the contacts from Swinging out of posi 
tion, as they otherwise might do if they were sus 
pended from a pin support. This arrangement 
also provides for a minimum amount of resist 
ance to movement, with the result as the tem 
perature increases or decreases, the movable con 
tact rings 22 through 25 may pass over the Sta 
tionary contacts without offering any appreciable 
resistance to movement. 

In Figs. 9, 10, and li, I have shown a Second 
modification with which a different type of Out 
side effective temperature integrator may be used. 
The instrument shown in this Second modifica 
tion has the same contact arrangement and is 
intended to be used in Systeins of the type ShoW). 
in Figs, 6 and 7. As will be pointed out here 
inafter, the arrangement. ShOWin in the Second 
modification is especially Well adapted for in 
stallations where it is desirable to permit either 
raising or lowering the inside conditions to Suit 
individual preferences and in Which it is desirable 
to synchronously regulate a number of inside con 
trols from one master integrator located at a 
point remote from the individual controls. 

In this second modification the member 46 
carries a ratchet wheel 24 Operable in reverse 
directions through engageinent by the pawls 
239-24. The pawls 239-24 f are pivotally 
mounted upon a lever member 23, alternatively 
pivotal about the pins 245-249. A channel 
shaped member 250 supports the pins 245-249 
in Slotted bearings without restriction in an 
upWard direction. At the ends of the lever 243 

5 

O 

3. 5 

40 

50 

50 

() 

75 

2,322,339 
are pivotally hung solenoid cores 25-252 in op 
erable relation with their respective electro 
magnetic coils 253-254. A roller Stop member 
255 is pressed upon the teeth of the ratchet 24T 
by means of a Spring 256. Through the action 
of the roller 255 the motion of the ratchet is re 
stricted to equal increments of movement and is 
held in positive positions. 

In Operation, if an electric Current is passed 
through the Solenoid coil 253, the electro-mag 
netic force tends to pull the core 25 into the 
magnetic center position, thus moving the lever 
243 about the pin 245 and engaging the pawl 24 
With the ratchet wheel 247. In this manner the 
contact support 36 is moved clockwise and the 
control is reset to maintain a higher temperature 
and a lower relative humidity within the en 
closure. When the current is cut off, the sole 
noid coil 253 is deemergized and the ever 243 
dropS into the neutral pOSition. Conversely, if 
the Solenoid coil 254 is energized, the contact sup 
port 36 is moved counterclockwise and the control 
is reset to maintain a lower temperature and 
ligher relative humidity within the enclosure 
It is to be noted that when neither of the Sole 

noid coils 253-254 is energized, the pawls 239 
24 are entirely out of contact with the ratchet 
Wheel 24 and the instrument is free to be man 
ually reset through the knob 48. The current for 
energizing the Solenoids 253-256 may be turned 
on from remote Switches, nanually operated; 
from SWitches, automatically operated and re 
notely located; Or the current may be controlled 
by means of the effective temperature slide of the 
‘control instrument disclosed in my former Patent 
No. 1,986,316. 

If used in Connection with the device disclosed 
in the above patent, the inside effective tempera 
tures may then be regulated by this control in 
predetermined relations to the outside effective 
temperatures. Also a plurality of air condition 
ing units, individually equipped with the device 
herein disclosed, may be controlled synchronously 
from One outside effective temperature slide, 
located at any convenient place. 
In Fig. 11 I have shown an arrangement for 

Synchronously Operating the solenoids of a plu 
rality of Separate control instruments which may 
be located at Widely separated points. Reference 
numerals 260 and 26 represent, the source of 
electric power. The Solenoids for one control in 
Strument are represented by 253a and 254a, 
While 253b and 254b are similar solenoids for 
another control instrument which it might be 
desirable to regulate simultaneously with the first 
from a remote control. A double throw switch, 
262, arranged to be either manually or auto 
matically operated and which is normally open, 
represents the means by which either one of the 
pair of Solenoids on all of the control instruments 
Connected in the circuit may be energized. When 
it is desired to regulate one, or any number, of 
Controls in accordance with the outside effective 
temperature, the SWitch E would be operated 
automatically from an outside effective slide such 
as 52 shown in Fig. 1. In this manner, an office 
building With a number of individual units can 
be modified by outside conditions from one inte 
grating instrument. At the same time, any one 
or more of the separate controls may be set either 
for Ward or back, according to the individual pref 
erence of the occupants, by means of the control 
knob 48. 
While the form of embodiment of the invention 

as herein disclosed, constitutes a preferred form, 
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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. An instrument for controlling the operation 

of air conditioning equipment comprising, in 
Combination, a thermostatic element responsive 
to variations in the temperature of air in an en 
Closure; a hygrostatic element responsive to vari 
ations of relative humidity of air in said enclo 
Sure, an adjustable element, common to both the 
thermostatic and hygrostatic elements and co 
acting synchronously with each; a ratchet, adapt 
ed to move in reverse directions and operatively 
connected with said adjustable element; two 
contra-positioned pawls, adapted to engage the 
teeth of said ratchet; a reversibly acting lever, 
adapted to be fulcrumed at either of two points 
and pivotally supporting said pawls; two electro 
magnets, Oppositely connected with said lever 
and adapted to move same in reverse directions; 
and electric conducting means for alternatively 
energizing the Solenoid coil of either electro 
magnet. 

2. In combination with an enclosure to be air 
conditioned; air conditioning equipment com 
prising a compressing unit, a condensing unit and 
an evaporating unit in refrigerant flow relation 
ship; a controlling unit comprising, in combina 
tion, hygrostatic means responsive to variations 
of relative humidity for varying the amount of 
air passing over the evaporating unit; thermo 
Static means responsive to variations of tempera 
ture for progressively varying the capacity of said 
Compressing unit; and an adjustable element, 
Common to both the thermostatic and the hygro 
Static elements and coacting synchronously with 
each. 

3. Apparatus for Synchronously controlling a 
multiplicity of air conditioning units which com 
prises a control instrument for each conditioning 
unit, each of Said control instruments comprising 
a thermostatic element responsive to variations in 
temperature of air Within its respective enclosure, 
a hygrostatic element responsive to variations of 
relative humidity within its respective enclosure, 
an adjustable element coacting with the temper 
ature and relative humidity responsive elements 
to determine the responding positions of said 
thermostatic and hygrostatic elements, and elec 
etromagnetic means for varying the position of 
Said adjustable element of each instrument, and 
electrical means for Synchronously energizing a 
multiplicity of said electromagnets from a remote 
control station. 

4. In combination with a multiplicity of units 
for varying the temperature and the humidity of 
air, first means for individually controlling said 
unitS SO as to control the variation in the tem 
perature produced by said units, second means for 
controlling the variation in the humidity pro 
duced by said units, means operated by said first 
means rendering said Second means inoperative 
and means common to said first and second 
means for adjusting the Operation of Said first 
and Second means. 

5. In combination with an enclosure to be air 
conditioned; air conditioning equipment compris 
ing a compressing unit, a condensing unit and an 
evaporating unit in refrigerant flow relationship; 
a controlling unit comprising in combination, hy 
grostatic means responsive to variations of rela 
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tive humidity for varying the amount of air pass 
ing Over the evaporating unit; thermostatic 
means responsive to variations of temperature 
for progressively varying the capacity of said 
Compressing unit; an adjustable element, com 
mon to both the thermostatic and the hygrostatic 
elements and coacting synchronously with each; 
and means responsive to the temperature outside 
Said enclosure for operating said adjustable ele 
ment. 

6. An instrument for controlling the operation 
of air conditioning equipment comprising, in com 
bination, a thermostatic element responsive to 
variations in the temperature of air in an en 
closure; a hygrostatic element responsive to vari 
ations of relative humidity of air in Said enclo 
Sure, an adjustable element, common to both the 
thermostatic and hygrostatic elements and co 
acting Synchronously with each; a ratchet, 
adapted to move in reverse directions and oper 
atively connected with said adjustable element; 
two contra-positioned pawls, adapted to engage 
the teeth of Said ratchet; a reversibly acting lever, 
adapted to be fulcrumed at either of two points 
and pivotally supporting said pawls; two elec 
tromagnets, oppositely connected with said lever 
and adapted to move Same in reverse directions; 
electric conducting means for alternatively en 
ergizing the solenoid coil of either electromagnet; 
and means responsive to the outside air tempera 
ture for controlling the flow of current in said 
electric conducting means. 

7. An instrument for controlling the operation 
of air conditioning equipment comprising, in 
combination, a thermostatic element responsive 
to variations in the temperature of air in an en 
closure; a hygrostatic element responsive to vari 
ations of relative humidity of air in said enclo 
sure, an adjustable element, common to both the 
thermostatic and hygrostatic elements and co 
acting Synchronously with each; a ratchet, adapt 
ed to move in reverse directions and Operatively 
connected with said adjustable element; two con 
tro-positioned pawls, adapted to engage the teeth 
of said ratchet; a reversibly acting lever, adapt 
ed to be fulcrumed at either of two points and 
pivotally supporting said pawls; two electromag 
nets, oppositely connected with Said lever and 
adapted to move same in reverse directions; elec 
tric conducting means for alternatively energiz 
ing the Solenoid coil of either electromagnet; and 
switch means controlling the flow of current in 
said electric conducting means, said Switch means 
being operative to energize one of said electro 
magnets upon movement in One direction and Op 
erative to energize the other of Said electronag 
nets upon movement in the opposite direction. 

8. In combination with an enclosure to be air 
conditioned; air conditioning equipment Compris 
ing a compressing unit, a condensing unit and an 
evaporating unit in refrigerant flow relationship; 
a controlling unit comprising, in combination, hy 
grostatic means responsive to variations of rela 
tive humidity for varying the amount of moisture 
removed from the air by the evaporating unit; 
thermostatic means responsive to variations of 
temperature for progressively varying the ca 
pacity of said compressing unit; and an adjust 
able element, common to both the thermostatic 
and the hygrostatic elements and coacting Syn 
chronously with each. 
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