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This invention relates to refrigeration, and
more particularly to the conditioning of air.

It is among the objects of this invention to pro-
vide apparatus for conditioning air in which even

8 temperatures are maintained and in which ob-
jectionable frequent starting and stopping of the
refrigerant liquefying unit is avoided.

Further objects and advantages of the present
invention will be apparent from the following de-

10 scription reference being had to the accompany-
ing drawing, wherein a preferred form of the
present invention is clearly shown

In the drawing:

The figure is a representation partly in cross-

16 section and partly diagrammatic, of an air con-
ditioning apparatus embodylng features of my
invention.

In practicing my invention, air for the com-
partment 10 is brought in thermal contact with
an evaporator II. The air is caused to flow in
the form of an air stream by an electrically driven
blower {2 which causes the stream of air to flow
from the enclosure {0 (or from the outside, or
both) through the inlet {3 into the air condition-.

28 ing casing or compartment {4 where it is brought
in thermal contact with the evaporator 1 and
from which it is discharged through the outlet 15
into the compartment 10.

The refrigerant evaporator Hl is in refrigerant

30 flow relationship with a refrigerant lquefying

unit 16. Preferably this unit takes the form of a
compressor {1, condenser 18, and a liquid refrig-
erant recelver 19. The refrigerant liquefled by
this unit flows through the lquid line 20 to the

388 evaporator 11, and the evaporated refrigerant

returns from the evaporator through the line 21

* to the compressor I7.
Preferably the evaporator is provlded with an
automatic expansion valve 22 which tends to feed

40 liquid refrigerant into the evaporator i{ when the

refrigerant pressure therein falls below a prede-
termined limit. However, this valve 22 is also
controlled by a thermostatic bulb 23 placed adja-
cent the outlet of evaporator, and this bulb 23
. 45 throttles the valve 22 whenever liquid refrigerant
~ tends to spill over or flow into the line 21 from
" the evaporator.
The compressor 1T is driven by an electric mo-
‘tor 28 which preferably is of constant speed type.
50 A variable speed transmission 25 is placed be-
tween the motor 24 and the compressor 17, so
that the compressor T may be driven at variable
speeds notwithstanding the constant speed of the
motor.

55 The arrangement is such that the speed of the

(CL 62—46)

compressor {71 is automatically increased when
the temperature created by the evaporator If in-
creases, and the speed of the compressor {ends to

- decrease when that temperature decreases. This

is accomplished by providing & femperature re-
sponsive means 26, responsive either to dry bulb
temperatures or wet bulb temperatures, or both,
in the compartment {0, which automatically
varies the setting of the speed responsive device
25 to accomplish this purpose. Thus the bulb 26
is connected by a pipe 27 with an expansion bel-
lows 28 adjacent the transmission 25. The bel-
Jows 28, when expanded, forces the cone 289,
against levers 30 which are pivotedin 3f.. Thisin
turn causes the levers 38 to force the flange 32
toward the flange 33 and thus tends to force the
belt 34 radially outward from the shaft 35 of

~motor 24. 'This increases the effective diameter

of the pulley. When this occurs, the belt 34 forces
the flanges 36 and 37 of the pulley 38 on the com-
pressor 1T outwardly against the spring 38a and
reduces the effective diameter of the puliey on the
compressor shaft. This increases the speed of
the compressor as the temperature in the com-
partment (0 rises. When the temperature in the
compartment 10 decreases the converse operation
occurs and the speed of the compressor is accord-
ingly decreased.

The variable speed transmission 25 may take
any desired form, but as above-described, the form
shown Is now preferred. The cone 29 is slidably
keyed at 38 so that the same may slide axially on
the shaft 35, but must rotate therewith. The ful-

~crums 31 are mounted on the sleeve 40 which is

fixed on the shaft 35 through the hub 41 of flange

33 which is likewise fixed on shaft 35 through the

medium of a key 42 and a set screw 43. The
flange 32 is slidably mounted on the hub 41 so that
the same may move axlally; but is keyed against
relative rotation by the pins 44. Also the flange
32 is pressed against the levers 30 by the spring
32a. The levers 30 are provided with a flexible
band 45 which tends to contract the right hand
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ends of the levers against the cone 28. A lever .

46 is fulecrumed at 47 with one end in an engage-
ment with the bellows 28 and is provided at the
other end with an anti-friction roller 48 in cun-

~tact with the cone 28.

If desired, the motor 24, and consequently the
compressor {1, is caused to start and stop auto-
matically in response to temperature conditions
in the compartment 10. This is accomplished
by providing a thermostatic switch 50 with its

45
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temperature response element 51 placed in com- -

partment 10, where it is responsive to conditions

56
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“created by the evapbrator {i. This switch may

be responsive to dry bulb, or wet bulb tempera-
tures, or both:. The switch 58 causes the motor
24 to start when the temperature in the compart-
ment {0 rises apove a predetermined limit, and
causes the motor to stop when temperature falls
below & predetermined limit. Both of these lim-
its, whether they are identical or different, are
breferably near the lower range of comfort tem-
perature, so that the compressor  starts to op-
erate when the temperature rises sufficiently to

. . require air conditioning and so that the com-

pressor stops when the temperature falls near
the lower comfort range when no refrigeration
is required.

" . The various parts of the apparatus are so cal-

ibrated that the refrigerant temperatures of the
evaporator i1 are maintained sufficiently low to
create comfort conditions in the compartment £0,
but the refrigerant temperatures are maintained
sufficiently high to prevent the freezing of mois-
ture from the stream of air passing through com-
partment i4 on the evaporator. The tempera-
ture may be sufficiently low to condense mols-
ture from the air, but not to freeze it. Any
moisture thus condensed may accumulate in be-
ing drained from the pan 52 placed below the
evaporator 1.

In operation, when the temperature in the
compartment rises to the.point where refrigera-
tion is required, the switch 50 causes the motor
24 to operate. The temperature responsive means
26 then actuates the lever 46 to the proper po-
sition" to insure the proper speed of rotation of
the compressor shaft. The means 26 may be
manually set so that the apparatus tends to
maintain higher .or lower temperatures. Thus
the nuts 63 and 54 may be turned against the

- fixed stop 56 to vary the tension on the spring
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86. This in turn varies the callbration of the
device 26.

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 scqpe
of the claims which foliow. .

What is claimed is as follows:

1. An air conditioning apparatus comprising
a compartment to be cooled, an evaporator for
cooling air for sald compartment, a refrigerant
liquefying unit operatively connected to said

evaporator, an electric motor, means controlling

the operation of said motor in accordance with

. temperature conditions, a variable speed mechan- °

ical connection between said motor and unit and
means for controlling said variable speed con-
nection in accordance with air conditions in said
compartment,

2. An air conditioning apparatus comprlsing a
compartment to be cooled, an evaporator for
cooling alr for said comﬁartment a refrigerant

" ‘Hqueéfying unit operstively connected to said
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evaporator, an electric motor, means for start-

- Ing and stopping said motor automatically in
accordance with refrigeration demands, a var-.

iable speed mechanical connection between said

- motor and unit and means for controlling said

variable speed connection in accordance with
temperature conditions of air in said compart-
ment,

- 8. An air conditionlng appa.ratus comprising a

-compartment to be cooled, an evaporator for

cooling air for sald compartment, a refrigerant
lquefying unit including a compressor and con-
denser operatively connected to said evaporator,

an electric motor, a thermosfatic switch con-
trolling the operation of sald motor, & variable
speed mechanical connection between said motor
and compressor and means for controlling said
variable speed connection in accordance with the 5
cooling effect of said evaporator on air discharged
into said compartment.

~ 4, An air conditioning apparatus comprising a
compartment to be cooled, an evaporator for
cooling air for said compartment, a refrigerant jg
liquefying unit including & compressor and con-
denser operatively connected to said evaporator,
an electric motor, an’ element reéponslve to con-
ditions in said compartment controlling the opei-
ation of said motor, a variable speed mechanical 35
connection between said motor and unit and
means for conirolling said variable speed con-
nectlon in accordance with the cooling effect of
sald evaporator on air in said compartment.

5. An air conditioning apparatus comprising gg
a compartment to be cooled, an evaporator for
cooling air for said compartment, a refrigerant
liquefying unit operatively connected to said
evaporator, a constant speed electric motor,
means for automatically starting said motor in o5
_accordance with refrigeration demands, a vari-
able speed. mechanical connection between said .
motor and unit and means for controlling said
variable speed connéction in accordancé with the
cooling effect .of-said evaporator on air in said 30 -
compartment.

6. An air conditioning appa.ratus comprising
an evaporator, compressor and condenser in re-
frigerant flow relationship, a constant speed elec-
tric motor, a mechanical transmission between 35
said motor and compressor, means controlling the
operation of said motor in accordance with re-
frigeration demands and theans automatically
responsive to temperature conditions created by .
sald evaporator to. increase: the speed of sald 49
compressor when the temperature increases and
to decrease.the speed of said compressor when
the temperature decreases, said means including
a mechanical variable ratio drive and a thermo-
stat actuating said drive to vary the driving ratio, 45
said thermostat being independent of evapora-
tor temperatures. ]

7. An air conditioning apparatus comprising
an evaporator, compressor and condenser in re- )
frigerani; flow relationship, a fan for blowing afr g
over said evaporator, 2 motor driving said fan, a
constant speed electric compressor motor, a me-
chanical transmission between said compressor
motor and compressor, and means automatical-
ly responsive .to air temperature conditions cre-*s5

. ated by said evaporator to adjust sald transmis-

sion to increase the speed of said compressor
when the air temperature increases and to de-
-crease the speed of said compressor when the
air temperature decreases. - 60

8. An air conditioning apparatus comprising :
an evaporator, compressor and condenser in re-
frigerant flow relationship, a constant speed elec-
‘trlc motor, a mechanical transmission between
sald motor and compressor, means automatically 65
responsive to air temperature conditions created -
by 8aid evaporator to adjust sald transmission to
‘increase the speed of sald compressor when the
air temperature increases and to decrease the
speed of sald compressor when the air tempera- 70
“ture decreases, and means résponsive to tempera-
ture conditions created by said evaporator for
starting and stopping said motor. »

9. An alr conditioning - apparatus comprising .
an evaporator, compressor and condenser in re- 75.
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frigerant flow relationship, a fan for blowing air
over said evaporator, a constant speed electric
motor, a mechanical transmission between said
motor and compressor, means automatically re-
sponsive to air temperature conditions created by
said evaporator to adjust said transmission to
Increase the spied of said compressor when the
air temperature increases and to decrease the
speed of said compressor when the air tempera-
ture decreases and means responsive to tempera-
ture condifions created by said evaporator for
starting and stopping said motor. .

10. An air cooling apparatus comprising a
compartment to be cooled, an evaporator cooling
air for said compartment, a compressor and con-
denser connected to sald evaporator in refriger-
ant flow relationship, an electric motor, a vari-
able ratio drive between said motor and com-
pressor, and means for adjusting sald drive in
accordance with air conditions in sald compart-
ment. )

11. An air cooling apparatus comprising a
compartment to be cooled, an evaporator cooling
air for said compartment, & compressor and con-

3

denser connected to said evaporator in refriger-
ant flow relationship, an electric motor, a vari-
able ratio drive between said motor and com-
pressor, and means for adjusting said drive in
accordance with air conditions in said compart-
ment, said drive and adjusting means comprising
8 driven compressor V-pulley, spring means urg-
ing the sides of said V-pulley together, a motor
driving V-pulley, a belt between sald pulleys, and
thermostatic means varying the distance between
the sides of said driving V-pulley.

12, An air conditioning apparatus comprising
a compartment to be cooled, an evaporator for.
cooling air for said compartment, a refrigerant
liquefying unit including a compressor and con-
denser operatively connected to said evaporator,
an electric motor, a thermostatic switch control-
ling the operation of said motor, a variable speed
mechanical connection between said motor and
compressor, and means for controlling said vari-
able speed connection in accordance with tem-
perature conditions of air at a point within said
compartment remote from said evaporator.

CHARLES ¥, HENNEY. '
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