Aug. 31, 1943.

T. J. LEHANE ET AL

2,328,472

SPLIT EVAPORATOR FOR COOLING SYSTEMS
Filed Jan. 19, 1942

alalal ol e
A B
A C *36 V]
/ | ]
/f_
‘—L=
i e
£
- '/
””’1”4' e ’& A7 ) - 50
6 i o
: 5 i »
;"ﬁ,de
oy Dt 3 -
Y - 1)
51
18
7
: 5 9 :‘gf L J
% = QL LA
3915 27 T2
*\13
267 §Z4 '
18 1
J 10 47 98 -
B laf ' g /WWVW T
1 b7 ij R
72° 6o 8
40 ’
-59 L
7 F ) I
7 )
v
] Inxfen‘[;rs
58 oy Lm0ty S Letane
w 49 Lierell Jé/ ,ﬁll (_57858
7
" W _
L% Alorngys




Patented Aug. 31, 1943

UNITED

2,328,472

STATES 'PATENT OFF[CE

2,328,472

SPLIT EVAPORATOR FOR COOLING
' SYSTEMS

Timothy J. Lehane and Everett H. Burgess, Chi-
cago, Ill,, assignors to Vapor Car Heating Com-
pany, Inc., Chicago, Ill., a corporation of New

York

Application January 19, 1942, Serial No. 427,258
(Cl. 62—8) ‘

6 Claims,

This invention relates to certain new and use-
ful improvements in a .cooling. or refrigerating
system, and more particularly to an improved
evaporator or heat absorber.
may be known as a “split evaporator,” that is,
it comprises a plurality of separately operating
sections which may be used singly or simulta-
neously so as to vary the effective area of the
evaporator. Also one qr more-of the sections
may be controlled by a “cycling” thermostat so
as to cause the refrigerant to be supplied in suc-
cessive separate impulses, these impulses in-
creasing in number or duration as the temper-
ature increases in the control space until, at a
maximum temperature, the flow of refrigerant
is continuous and the evaporater section is uti-
lized to its full capacity, In this way the effec~
tiveness of the complete evaporator may be var-
ied between rather wide limits with a conse-
quent flexibility and efficiency.

The principal object of this invention is. to
provide an improved evaporator for a cooling
system, as briefly described hereinabove and
disclosed more in” detail in the specifications
which follow.

Another object is to provide an improved split
evaporator comprising a plura.hty of separately
controlled sections.

Another object is to provide an improved
thermostatic control system for the refrigerat-
ing apparatus.

Another object is to provide improved means
for correcting the predetermined temperatures
at which the different evaporator sections are
successively effective.

Other objects and advantages. of this inven-
tion are more apparent from the following de-
tail description of one approved form of appa-
ratus assembled and operating according to the
principtes of this invention.

The accompanying drawing is a partially dia-
grammatic and partial sectional view of the re-
frigerating system, and the electrical and ther-
mostatic control mechanism cooperating- there-
with,

. The. improved evaporator A is housed in a
conduit, shown partially at {, through which air.
is propelled in contact with the evaporator, as
indicated by the arrow 2, although the direction
of this air flow could be reversed. The evapo-
rator comprises a pair of separate sections or
coils indicated at A’ and A’’, these sections be-
ing arranged in parallel in the refrigerant cir-
culation system. The smaller coil A’ may repre-
sent about 25% of the capacity of the total cool-
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er A, whereas the coil A”’ has a maximum ca-
pacity of 75%. The evaporated refrigerant Is
drawn by suction through the pipe 3 into the
compressor B driven by the motor C. The com-
pressed refrigerant is discharged into the con-
denser D wherein it is cooled and flows in liquid
form into the receiver E from which the liquid
refrigerant flows out through pipe 4 to either or
both of the magnetically actuated valves 5 and
6 which control the flow of refrigerant into the
evaporator sections A’ and A’’, respectively, = -
In the lower half of the figure is indicated di- .
grammatically the electrical control mecha-

‘nism. The positive and negative electrical sup-

ply mains are indicated -at T and 8, respectively,

At 9 is shown a mercury-column thermostat
which is located so.as to respond to the tem-
perature changes in the controlled space, that is
it may be positioned in the path of the air in
conduit { after it has flowed in contact with the
evaporator A. This thermostat is so construct-
ed that at some predetermined temperature, for
example 72° F,, the mercury column i0 which is
constantly in contact with the lower fixed ter-
minal 11 will engage an upper terminal {2 so as
to complete an electric circuit through the ther-
mostat.

At 13 is shown a relay comprising the coil 4
which, when energized, will draw down the core
i% which, through stem {6, will pull down the
contact plate {1 against the resistance of spring
18 until the spaced contacts 19 and 20 are
bridged by plate 11. At the same time a second
contact plate 21, also on stem 16, will bridge a
second pair of contacts 22 and 23,

When the predetermined temperature in the
space, for example 72° F. is reached a current
will flow from the positive main T through wire
24, resistor 285, thermostat 9, wire 26, relay coil
{4 and wire 27 to the negative main 8. When
the coil {4 is energized, the contact plates 17
and 21 will be pulled down and a circuit will be -
completed from the positive main 7 through
wire 28, reiay contacts 19, 1T and ‘20, wire 29,
motor C, and wire 30 to the negative main. This
will start operation of the motor C and conse-
quently of the compressor system. At the same
time a circuit will be completed from wire 28
through relay contacts 22, 21 and 23, wire 31,
vatve 5, and wire 32 to the negative main, This
will open the valve § and hold it open so that
there will be a flow of refrigerant through the
smaller evaporator section A’, as long as the

temperature in the space controlled remains at
or above 72° P,
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If this 25% capacity evaporator Is adequate to
prevent further rise in the space temperature,
the section A’ (and the compressor motor C)
will remain continuously in service until the
space temperature has heen lowered below 72°

" whereupon the several circuits will be broken

. and valve § will close and the refrigerating sys-
tem will cease to operate. However, if the space
temperature should continue to rise, for exam-
ple to 73%2°, a second thermostatic assembly will
function to cause the second evaporator section
A’ to operate. o

A second thermostat 33, positioned in the same

. space or subject to the same temperature as the -

first thermostat 9, is adapted to function at an
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atmospheric temperature of (for example 76°.

However, the mercury in this thermostat is sur-
rounded by or subject to the temperature of an
auxiliary electric heating coil 34 which, when
energized, will raise the temperature at the ther-
mostat 22° so that the thermostat will actually
function at an atmospheric temperature of 731%°.
(It will be understood that the temperatures here
named are taken merely by way of example.)
Now if the evaporator section A’, operating at
full capacity, is unable to prevent the rise of the
space temperature above 72°, when this space
temperature reaches 73%"° the mercury column
35 will contact the upper fixed contact 36.

At 31 is shown a relay (in many respects simi-
lar to the relay {3, already described) compris-
ing a magnetic. coil 38, a core 39, a retracting
spring 40 adapted to lift the core when the coil is
deenergized, a contact plate 41 adapted to engage.
the two fixed contacts 42 and 43 when the relay
is energized, and a second contact plate 44 adapt-

- ed to engage a second pair of contacts 45 and 46
when the relay is deenergized.

When relay -37 is deenergized, a current will
-Bow from the positive main 1 through wire 41,
‘heating coil 34, wire 48, resistor 49, relay con-
tacts 45, 44 and 46, and wire 50 to the negative
main 8. Consequently the heater 34 will be en-
ergized and will raise the temperature at ther-
mostat 33 so that at an actual space tempera-
ture of 731%°, this thermostat will close the fol-
lowing circuit: From the. positive main through
wire §1, resistor 82, thermostat 33, wire 53, relay
coil 38 and wire 54 to the negative main. The
relay contacts will now be pulled down so that
a circuit will be closed from positive main 1
through wire 55, valve 6, wire 56, relay contacts
42, 41 and 43 and wire 50 to the negative main.
As a result-the valve 6 will be opened and re-
Irigerant will be permitted to flow from pipe 4
through valve 6 to the larger evaporator coil A,
However, the energizing circuit for auxiliary
heater 34 will simultaneously be broken since the
relay contact 44 will be pulled away from the
contacts 45 and 46. Consequently the temper-
ature affecting thermostat 33 will at once be low-
ered by*'2'%° (that is to approximately 73%°)
whereas the effective temperature at this ther-
mostat was formerly 76°, The mercury column
at this thermostat will, therefore, at once begin
to lower and break contact at the terminal 36,

- thus deenergizing the relay 37 and permitting

the valve 6 to close. Consequently only a mo-
mentary burst of refrigerant will be admitted
to the evaporator section A’’, but the energiz-
ing circuit for heater 34 will immediately be
closed again so that the effective temperature
at thermostat 33 will again be raised to 76° or
higher and the cycle of operations will again be
repeated. This so called “cycling” thermostat
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will thus cause the valve 6 to be repeatedly
opened and closed so as to intermittently admit
refrigerant to the coil A”’. As g result this coil
A’’ will only be partially effective to increase the
cooling operation and augment the section A’

‘which is still operating to its full capacity. If -

the temperature in the space should continue to
rise, the valve 6 will be held open for a great-
er portion of the time and the effectiveness of
the section A’”’ will be increased. If the tem-
perature of the air flow should rise to 76°, the
thermostat 33 will remain continually closed
and relay 37 will be continuously energized so
that valve 8 will remain open and the evaporator
section A’" will be utilized to its full capacity.

As the temperature in the controlled space is -
gradusally lowered, the sbove cycle of operations
will be reversed. The effective capacity of the
section A’’ will be gradually cut down until the-
temperature is lowered below 731%°, whereupon
the valve 6 will remain closed and section A’ will
be ineffective. When the space temperature is
lowered below 72° the valve 5 will be closed and
the section A’ will become ineffective. - At the .
same time the motor C will be stopped and the
entire refrigerating system will be put out of -
service. S

While the thermostat 9 has been described as
functioning at an atmospheric temperature ot
72°, and the thermostat 33 at an atmospheric -
temperature of 73%", it is to be understood that
these temperatures are merely illustrative and
chosen by way of example.. Means may be pro-
vided for adjusting the operating temperatures
of these thermostats. A manually operable rhe-
ostat is shown at R. By adjusting the movable
contact 97 of this rheostat along the resistance
coil 88, the strength of a heating currént may he

" adjusted which flows as .follows: From positive
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main 1 through wire 47, heating coil 34, wires 48,
b9 and 60 to and through rheostat contact 57,
the selected portion of resistance 58, and wire
61 to the negative main. At the same time s
similar shunt heating circuit is completed from
the positive main through wire 62 to and through
a heating coil 63 associated with the thermostag
9, and thence through wire 60 through rheostat
R to the negative main. These heating currents
are constantly flowing through each of the coils
63 and 34 and by suitably adjusting the rheostat
R the functioning temperatures of the two ther~
mostats 9 and 33 can be simultaneously adjusted
without affecting the difference between these
operating temperatures. It may be noted that
a portion of the “cycling current” for heater 34
may also flow through the heater 63 on thermo-
stat 9, but this cycling current will only be made
and broken at such times as the thermostat 9
is continuously closed so that the consequent
variations in the temperature at this thermostat
9 will be of no consequence.
- We claim: . :
1. In a cooling system, means for supplying and

circulating a refrigerant comprising a compres-

sor interposed in the refrigerant circuit, a motor
for driving the compressor, an evaporator com-
prising a plurality of separate sections arranged
in parallel in the refrigerant circuit, a pair of -
thermostatically controlled means responsive to
temperature changes in the space cooled by the
system, one of these means directing the con-
tinuous flow of refrigerant to one of the sections
as long as the temperature is at or above a
bredetermined temperature and the other means
also-causing at least an intermittent flow of the
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refrigerant to a second section while the tem-
perature is above another higher temperature,
this flow to the second section becoming contin-
uous at or above this predetermined maximum
temperature.

2. In a cooling system, means for supplying and
circulating a refrigerant comprising a compres-
sor interposed in the refrigerant circuit, a motor
for driving the compressor, an evaporator com-
prising a plurality of separate sections arranged
in parallel in the refrigerant circuit, a pair of
thermostatically controlled means responsive to
temperature changes in the space cooled by the
system, one of these means starting the refrig-
erant supply means and directing the continuous
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flow of refrigerant to one of the sections as long -

. as the temperature is at or above a predeter-
mined temperature, and the other means also
causing at least an intermittent flow of the re-
frigerant to a second sectibn while the tempera-
ture is at or above another higher temperature,

‘this flow to the second section. becoming con-
tinuous at or above a predetermined maximum
temperature.

3. In a cooling system, means for supplying
and circulating a refrigerant comprising a com-
pressor interposed in the refrigerant circuit, a
motor for driving the compressor, an evaporator
comprising a plurality of separate sections ar-
ranged in parallel in the refrigerant circuit, a
palr of thermostatically controlled means respon-
sive to temperature changes in the space cooled
by the system, one .of these means directing the

continuous flow of refrigerant to one of the sec-.
tions as long as the temperature is at or above &

predetermined temperature and the other means
also causing at least an intermittent flow of the
refrigerant to a second section while the tem-
perature is at or above another higher tempera-
ture, this flow to the second section becoming

‘continuous at or above a predetermined maxi--

mum tempera,ture and means for simultaneously
raising or lowering the predetermined tempera-
tures by equal amounts.

4, In a cooling system, means for supplying
and circulating a refrigerant comprising a com-
pressor interposed in the refrigerant circuit, a
motor for driving the compressor, an evaporator
comprising a pair of separate sections arranged
in parallel in the refrigerant circuit, a valve for
controlling the flow of refrigerant to each section,
means comprising a thermostat functioning at a
predetermined temperature to start the motor
-and open one valve to cause the continuous flow

~ of refrigerant to one section so long as the tem-

perature in the controlled space is at or above a

20

25

30

40

3

predetermined temperature, means comprising a
second thermostat for intermittently opening

“and closing the other valve to provide at least a

cycling flow of refrigerant to the second section
while the temperature in the space is at or above
a second predetermined higher temperature, the
flow to this second section becoming continuous
at or above a predetermined maximum space
temperature. _

5. In a cooling system, means for supplying
and circulating a refrigerant comprising a com-
pressor interposed in the refrigerant circuit, a
motor for driving the compressor, an evaporator
comprising a pair of separate sections arranged
in parallel in the refrigerant circuit, a valve for
controlling the flow of refrigerant to each sec-
tion, means comprising a thermostat function-
ing ‘at a predetermined temperature to start the
motor and open one valve to cause the continu-
ous flow of refrigerant to one section so long as
the temperature in the controlled space is at or
above & predetermined temperature, means com-
prising a second thermostat for intermittently
opening and closing the other valve to provide at
least a cycling flow of refrigerant to the second
section while the temperature in the space is at’
or above a second predetermined higher temper-
ature, the flow to this second section becoming
continuous at or above a predetermined maxi-
mum space temperature, and means for simul-
taneously - raising or ‘lowering these predeter-
mined temperatures by equal amounts. o

6. In a cooling system, means for supplying
and circulating a refrigerant comprising a com-
pressor Interposed in the refrigerant circuit, a
motor for driving the compressor, an evaporator
comprising a pair of separate sections of differ-
ent effective sizes, arranged in parallel in the re-
frigerant circuit, means comprising a valve at the -
inlet of the smaller section and a thermostat re-
sponsive to temperature. changes in "the space

~ cooled by the system for starting the motor and
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holding the valve open while the space temper-
ature rises to or exceeds a predetermined temper-
ature, means comprising a second valve at the in-
let of the larger section, a second space-temper-
ature responsive thermostat, and auxiliary heat-
ing means acting on said second thermostat for
causing an intermittent flow of refrigerant to the
larger section in accordance with the rise in the
space temperature above a second predetermined
higher temperature, the second section being
used to full capacity when the temperature

. reaches a predetermined maximum.,

TIMOTHY J. LEHANE,
. EVERETT H. BURGESS.




