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This invention relates to a system for providing 
reheat in air conditioning and more particularly 
to an air conditioning system in which hot gase 
ous refrigerant from the compressor is utilized 
to reheat a stream of dehumidi?ed cooled air. 

' In bus air conditioning, for example. a problem 
exists in the control of ‘the temperature of the 
interior of the bus under conditions of low sensible 
heat load and high latent heat load which fre 
quently occur during night operation when the 
exterior relative humidity is high and the exterior 
dry bulb temperature is low. Such conditions 
are aggravated by high passenger load at the same 
time, thus leading to uncomfortable conditions 
within the space being treated. _ 
The chief object of the present invention is to 

provide a simple and economical system for re 
heating dehumidi?ed, cooled air by means of hot 
gaseous refrigerant from the compressor thereby 
increasing the sensible heat of such air to provide 
comfortable conditions within the area being 
treated. ‘ 

An object is to provide an air conditioning sys 
tem including suitable control members respon 
sive to a change in temperature in an area being ' ; 
conditioned to regulate the ?ow of hot compressor 
gas in heat exchange relation with conditioned 
air for supply to such area. , 
A further object is toprovide a system of re 

heating cooled air in which a solenoid valve in 
response to a change in temperature in an area 
being conditioned halts the direct flow of hot gas 
from the compressor to the condenser of the re 
frigeration system and directs such gas through a 
coil in heat exchange relation with cooled air for 
supply to the area being conditioned, ?ow of hot 
gas through the coil being regulated by a second 
valve which maintains a pressure materially 
greater than condenser pressure in such coil when 
it is utilized for reheat purposes. Other objects 
of my invention will be readily perceived from the 
following description. ‘ 

This ‘invention relates to a system for providing 
reheat in bus air conditioning in which hot gase 
ous refrigerant from the compressor is employed 
to reheat a stream of cooled air. The system in 
cludes a compressor, a condenser, a line connect 
ing the compressor and the condenser, and an 
evaporator disposed in heat exchange relation 
with air to be conditioned. The evaporator is 
connected to the compressor and to the condenser 
to permit refrigerant to be supplied thereto and 
returned to the compressor. An expansion valve 
or other suitable means regulates supply of re 
frigerant to the evaporator. A coil is disposed in 
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the path of air directed through the evaporator 
and is adapted to receive hot gaseous ‘refrigerant 
from the compressor, the refrigerant passing 
therethrough and then to the condenser. A sole 
noid valve is provided in the lineconnecting the 
compressor and the condenser. When the valve 
is closed, direct passage of refrigerant from the 
compressor to the condenser is prevented, the re 
frigerant from the compressor passing to the coil. 
A second valve is provided in the line connecting 
the coil and the condenser to regulate passage 
of refrigerant from the coil to the condenser and 
to maintain a pressure materially greater than 
condenser pressure in the coil when it is utilized 
to reheat air directed through the evaporator. 
The attached drawing. illustrates a preferred 

embodiment of the present invention, in which 
Figure 1 is a diagrammatic view of an air con 

ditioning system for buses including the reheat 
system of the present invention; and 
Figure 2 is a diagrammatic view of a modified 

refrigeration system for use in air conditioning. 
Referring to the drawing, there is shown an air 

conditioning system satisfactory for use in ve 
hicles such as buses. Such system includes a cas 
ing 2, preferably. disposed in the area 3 to be con 
ditioned and a fan 4 adapted to draw return air 
from area 3 through louvres '5 and outside air 
through louvres 6 in any desired proportion with 
in casing 2. The fan 4 draws such air through an 
evaporator 1 to dehumidify and cool the same and 
through reheat coil 8 as hereinafter explained. 
Fan 4 urges the conditioned air through ducts. 
the air in duct 9 passing through openings It 

_ therein to the area being conditioned. 
Evaporator ‘7 forms \part of a refrigeration 

system designated generally at H. the remain 
ing elements of the system preferably being dis 
posed in a suitable housing (not shown) placed 
beneath the body of the vehicle being condi-' 
tioned. Refrigeration system II includes a com 
pressor l2 connected to a condenser I3 by dis 
charge line It. Condenser I3 is connected to 
receiver l5. Receiver I5 is connected to evapo 
rator ‘l by liquid line I6. An expansion valve 
I1 is disposed in line It to regulate the passage 
of refrigerant to evaporator ‘l; valve I1 is con 
trolled. by means of a thermal sensitive bulb it 
placed adjacent suction line 19 connecting evap 
orator '! and compressor I2. . ~ 

Reheat coil 8 is disposed adjacent evaporate 
' ‘I in casing 2 in the path of air drawn through 
the evaporator. 'Coil Bis connected to com-pres 
sor l2 by line 20 which joins line II and is‘ 
adapted-to receive hot gaseous grefrigeraintvfromv 
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the compressor. 
condenser IS. 
A solenoid valve 22 is disposed in line il be 

tween the condenser i8 and the juncture of line 
28 with line It. Valve 22 may be actuated by a 
suitable thermostat 28 responsive to a change in 
temperature such as a predetermined decrease 
in temperature in the area being conditioned. 
Preferably. thermostat 28 is placed adjacent 
iouvres 5 in the path of air drawn from area 
8 being- conditioned. During normal operation 
of the system, valve 22 is held in open position 
by thermostat 28 to permit uninterrupted direct 
flow of refrigerant from compressor i2 to con 
denser I8; upon a predetermined change _in 
temperature in the area being conditioned, valve 
22 is permitted to close thus causing refrigerant 
to flow from compressor l2 to coil 8. 
A spring-loaded check or relief valve 28 is dis 

posed in line 2|. Valve member 28 of valve 28 
is yieldably urged by spring 28 against port 21 
to retain the valve in closed position. Spring 
28 is designed to maintain materially greater 
pressure in coil 8 when it is utilized for reheat 
purposes, than the pressure in condenser I8. 
When solenoid valve 22 is closed, pressure in coil 
8 increases to a point su?icient to urge valve 
member 25 away from port 21 against the re 
sistance of spring 26 ‘permitting flow of refrig 
erant to condenser 3. Valve 24 may be adjusted 
by means of spring 28 to open at a pressure, for 
example, of about 50 pounds per square inch 
greater than the pressure maintained in con 
denser 3. 
Assume the system is in operation and that 

the temperature of the area being conditioned 
has decreased to the predetermined point. In 

- response to such change in temperature, thermo 
stat 23 closes solenoid valve 22 thus directing 
hot gaseous refrigerant from compressor l2 to 
coil 8. Pressure in coil 8 increases to force 
valve ‘24 to open against the resistance of spring 
28, permitting passage of refrigerant to con 
denser l3. The hot gaseous refrigerant in heat 
exchange relation with the air cooled by evapo 
rator 1 reheats such air before it is supplied to 

' area 3 being conditioned. permitting comfort 
able conditions to be main.ained in the area and 
pre-cooling the refrigerant before it is passed 
to condenser i3. When the temperature of area 
3 has increased to the desired point, thermostat 
23 re?ects such change and moves solenoid 
valve 22 to an open position permitting the vhot 
gaseous refrigerant to flow direct to condenser 
l8 from compressor i2 .without bypassing through 
coil 8. 
The operation so. described provides an on 

and-o?‘ reheat cycle for air being conditioned. 
If desired, the reheat cycle may be made-con 
tinuous and modulating by employing the modi 
?ed system shown in Figure 2. 
Referring to Figure 2, a modulating valve 28 

may be placed in line 2 I, valve 28 being actuated 
by a thermal responsive bulb 28 disposed in the 
stream of air directed to evaporator 1 or in any 
other suitable place where it may accurately re 
fleet the need for reheating or increasing the 
sensible heat of the conditioned air. When sole-. 
noid valve 22 is open there is not reheat. ‘ When 
solenoid valve 22 closes, the amount of reheat 
is determined by the degree of opening of valve 
28. Valve 28 may be selected to open upon a 
predetermined increase in temperature and to 
close upon a predetermined decrease, in tempera 
ture. Assuming valve 28 is fully open, pressure 

Line 2i connects coil 8 with ’ 

- made inoperative. 

.posed in line 2| to stop the continuous passage 
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and temperature in reheat coil 8 is at a minimum, 
preventing any great addition of sensible heat to 
the conditioned air. When valve 28 moves to 
ward a closed position, gradually restricting pas 
sage of refrigerant between reheat coil 8 and con 
denser ", the pressure and temperature within 
reheat coil 8 rises thus increasing the sensible 
heat imparted to the cooled air. If desired, re 
lief valve 24 may be retained in parallel with 
valve 28 as a safety measure if valve 28 should 
fail. I 

When reheat is not desired, reheat coil 8 is 
A relief valve 80 may be dis 

of hot gaseous refrigerant through reheat coil 
8. Valve 80 may be selected to open under a 
minor pressure difference of say five ‘pounds and 
will serve to trap liquid refrigerant in coil 8 
to prevent reheating ‘when solenoid valve 22 is 
open. 
The present invention provides simple and eco 

nomical equipment permitting hot gaseous re 
frigerant to be utilized to increase the sensible 
heat of cooled air. The equipment so provided 
may be readily incorporated in existing systems 
of air conditioning and is of particular value for 
use in bus air conditioning systems. Comfortable 
conditions are maintained in an area being con 
ditioned by raising the sensible heat of condi 
tioned air supplied to such area without sub 
stantial increase in cost of operation or necessi 
tating a large initial investment in additional 
equipment. 
The use of a greater pressure in the reheat coil 

than in the condenser results in a reheat coil 
of smaller size to decrease initial equipment cost. 
This feature is of great value in transportation 
air conditioning where space is at a premium and 
light weight is essential. 
While I have described a preferred embodi 

ment of my invention, it will be understood my 
invention is not limited thereto since it may be 
otherwise embodied within the scope of the fol 
lowing claims. 

I claim: ‘ 

1. In a system for providing reheat in bus air 
conditioning, the combination of a compressor, 
a condenser, a line connecting the compressor and 
the condenser, a heat exchange member adapted - 
to be placed in heat exchange relation with air 
to be cooled, said member being connected to 
the compressor and the condenser to permit re 
frigerant to be supplied thereto and returned 
to the compressor after its passage through said 
member, means for regulating the supply of re 
frigerant to said member, a second heat exchange 
member adapted to be placed in the path of air 
directed through the ?rst heat exchange member, 
the second heat exchange member being adapted 
to receive hot gaseous refrigerant from the com 
pressor, refrigerant after passage through the 
second member being directed to the condenser, 
a valve member in said line, means to actuate the 
valve in response to a change in temperature in 
the area being cooled to close the line connect 
ing the compressor and the condenser thereby 
directing hot gaseous refrigerant to the second 
heat exchange member, and a yieldable second - 
valve member to prevent passage of refrigerant 
from the second heat exchange member to the 
condenser to maintain a pressure materially 
greater than condenser pressure in the second 
heat exchange member when it is utilized to re 
heat air directed through the ?rst heat exchange 
member. 
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2. A system according to claim 1 in which the 

?rst valve member comprises a solenoid valve 
adapted to‘ move to open and closed positions; the 
actuating means therefor including a thermostat 
responsive to a predetermined change in tem 
perature in the area being cooled to actuate the 
solenoid valve. 

3. A system according to claim 2 in which the 
second valve includes a valve member adapted to 
close a port therein, and a spring urging the valve 1 
member to close the port thereby preventing 
passage of refrigerant through the valve, an in 
crease in pressure in the second heat exchange 
member above a predetermined point tending 
to urge the valve member away from the port 
against the resistance of the spring, said valve 
member being again urged by the spring‘ to close 
the port when pressure in the second heat ex 
change member has decreased to the predeter 
mined point whereby materially greater pressure , 
exists in the second heat exchange member when 
it is utilized to reheat air than exists in the con 
denser. ' 

4. In a system of air conditioning for use in 
vbuses and the like, the combination of a duct 
through which conditioned ‘air is forwarded to the 
area to be conditioned, an evaporator disposed 
in the duct for dehumidifying and cooling air 
directed therethrough, a coil disposed ' in the 
duct adjacent the evaporator for heating air after 
its passage through the evaporator, fan means 
for passing air in heat exchange relation with 
the evaporator and coil and for forwarding the 
conditioned air to the area being conditioned, a 
compressor, a condenser, a ?rst line connecting 
the compressor and the condenser, refrigerant 
being supplied to the evaporator-from the con 
denser and returned from the evaporator to the 
compressor, a second'line connecting the coil 
withthe compressor, a third line connecting the 
coil and the condenser, a solenoid valve in said 
?rst line adapted to move open and closed posi 
tions to permit and to prevent direct flow of re 
frigerant between the compressor and the con 
denser, closing of said valve forcing hot gaseous 
refrigerant to ?ow from the compressor to said 
coil, means for actuating said valve in response 
to the temperature of the area being conditioned, 
and a second valve disposed in the third line 
yieldably closing said line to passage of refriger 
ant from the ,coil to the condenser and serving 
to maintain a materially greater pressure in the 
coil when itkis utilized to heat air directed 
through the evaporator than exists in the con 
denser. 

5. In a refrigeration system, the combination 
of a compressor, a condenser, a line connecting 
the compressor and the condenser, an evaporator 
disposed in heat exchange relation with air to be 
conditioned, the evaporator being connected to 
the compressor and the condenser to permit re 
frigerant to be supplied thereto and returned to 
the compressor after its passage therethrough, 
a coil disposed in the path of air directed through 
the‘ evaporator adapted to receive hot gaseous 
refrigerant from the compressor, a second line 
connecting the coil and the condenser, a solenoid 
valve in the ?rst line, means to actuate said valve 

in response to a change in temperature in the I 
area being conditioned to close the ?rst line there 
by directing hot gaseous refrigerant from the 
compressor to the coil, and ‘a second valve dis 
closed in the second line yieldably closing said 
line to the passage of refrigerant from the coil to 
the compressor, said valve maintaining a pressure 
materially greater than condenser pressure in 
the coil when it is utilized to reheat air directed 
through the evaporator; 

6. A system according ‘to claim 5 in which the 
second valve includes a valve member adapted to 
close a port therein, and a spring yieldably urging 
‘the valve member to close the port thereby pre 
venting passage of refrigerant through the valve, 
an increase in pressure in the coil above a pre 
determined point tending to urge the valve mem 
her away from the port against the resistance of 
the spring, said valve member being again urged 
by the spring to close the port when pressure in 
the coil had decreased to the predetermined point 
whereby materially greater pressure exists in the 
coil when it is utilized to reheat air than exists in 
the condenser. 

7. In a refrigeration system, the combination 
of a compressor, a condenser, a line connecting 
the compressor and the condenser, an evaporator 
disposed in heat exchange relation with air to be 
conditioned, ‘said evaporator being connected to 
the compressor and the condenser to permit re 
frigerant to be supplied thereto and returned to 

v the compressor after passage through the evap 

50 

CO 

orator, means for regulating the supply of refrig 
erant to the evaporator, a coil disposed in the 
path of air directed through the evaporator 
adapted to receive hot gaseous refrigerant from 
the compressor, a second line connecting the coil 
and the condenser, a solenoid valve in the ?rst 
line, means to actuate the solenoid valve in re 
sponse to a change in temperature in the area 
being conditioned to close the first line thereby 
directing hot gaseous refrigerant to the coil, and 
a modulating control valve disposed in the second 
line responsive to a change in temperature of air 
directed to the evaporator and coil to govern pas 
sage of refrigerant from the coil to the condenser 
and to maintain a pressure materially greater 
than condenser pressure in the coil when it is 
utilized to reheat air directed through the evap 
orator. ' 

8. A system to claim 7 in which a relief valve 
is disposed in the second line between the control 
valve and the condenser, said‘ valve being respon 
sive to a predetermined change in pressure in the 
coil to discontinue passage of refrigerant from the 
coil to the condenser when the solenoid valve is 
in an open position, 

- JAMES SWIN'BURNE. 
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