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[5 7 ] ABSTRACT 
For use in an automotive air conditioning apparatus, a 
compressor device which functions with a typical con 
denser and evaporator wherein the gas from the evap 
orator is introduced to a double acting piston and cyl 
inder arrangement exhausted by a check valved con 
duit which then delivers the refrigerant gas at an ele 
vated pressure to a water jacket heat exchanger. Pref 
erably, the heat exchanger utilized water in the cool 
ing system of the vehicle. The refrigerant is then deliv 
ered to a double acting ?uid pump motor which is 
connected to the ?rst pump. The refrigerant which has 
been raised in enthalpy is introduced to the ?uid 
pump motor which is connected by means of a piston 
rod to the pump previously mentioned. After energy is 
taken from the refrigerant by the ?uid pump motor, it 
is then supplied by a conduit to a typical condenser 
for cooling to the liquid state for transfer to the evapo 
rator to repeat the cooling cycle. 

8 Claims, l-Drawing Figure . 
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AUTOMOTIVE AIR CONDITIONING APPARATUS 

BACKGROUND OF THE INVENTION 

In automotive air conditioning equipment, two types 
of compressors are used in most models. One type of 
compressor utilizes a piston and cylinder arrangement. 
By way of example, the Ford Motor Company incorpo 
rates such equipment with the factory installed air con 
ditioning equipment in cars sold by that firm. By way 
of contrast, the General Motors Corporation uses a ro 
tary compressor. Both types of compressors exemplify 
compressors which have been found commonly in the 
automotive air conditioning equipment for the last sev 
eral years in that they all incorporate a shaft which is 
driven by belt, chain or otherwise from the engine 
crank shaft. In other words, they require power taken 
from the rotating engine to compress the refrigerant as 
a portion of the air conditioning equipment. By way of 
contrast, the present invention is directed to a device 
which compresses the refrigerant by using power which 
is in the water in the automotive cooling system. The 
power in the coolant is found in the form of water at el 
evated temperatures. The water may run in the vicinity 
of 175° for automobiles with thermostats which are set 
relatively low to as much as 230° or so for the newer au 
tomobiles wherein the coolant system is pressurized to 
about 15 psi above atmospheric pressure. As a rule of 
thumb, an increase of 1 psi above atmospheric usually 
provides about 4° increase in the boiling point of the 
water so that it is possible to exceed the boiling temper 
ature of water in cooling systems. A substantial amount 
of energy is rejected to atmosphere through the radia 
tor. ’ 

The device of the present invention takes energy 
from the water in the cooling system and converts it 
into energy of a form suitable for compressing the re 
frigerant in the air conditioning system. This thus re 
moves energy which is ordinarily rejected to the atmo 
sphere in all other cases. Moreover, it frees the engine 
of a power robbing rotative device which is normally 
connected by meansof a drive belt or chain. In further 
particular, it is advantageous in that rotating shafts are 
avoided and consequently, the device is simplier to 
construct and less likely to failure inasmuch as seals 
around rotating shafts are difficult to maintain through 
out the life of an automobile. The unit is therefore to 
tally sealed and it is submitted that maintenance is re 
duced. 

SUMMARY OF THE PRESENT INVENTION 

The present invention is summarized as being a type 
of compressor for use in automotive air conditioning 
systems. The compressor can be used with a typical 
condenser and evaporator. The device includes a pis 
ton pump and a ?uid driven piston motor connected to 
the pump by a common push rod. The rod is fully 
sealed within the equipment and no moving parts are 
exposed or require seals. The ?uid pump is provided 
with the heat laden gas from the evaporator and the gas 
is introduced on both sides by means of check valves 
which check valves are suitably arranged to pressurize 
the low pressure gas from the evaporator. The pressure 
is raised. The conduit for the gas communicating from 
the ?uid pump passes through a heat exchanger where 
the heating medium is water in the cooling system of 
the engine. It emerges from the heat exchanger and is 
then delivered to a ?uid motor. The ?uid motor incor 
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2 
porates a piston having a connecting rod connected to 
the pump above metioned. By means of suitable timing 
on the valving arrangement, the piston is driven to and 
fro by the refrigerant gas which has had energy added 
by the heat exchanger. As the piston mmoves in one di 
rection, it expels the refrigerant gas from the opposite 
side. The gas, when expelled, is supplied through a line 
to the condenser where the cycle is repeated. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The single view is a schematic connective diagram of 

the compressor of the present invention with certain 
portions of the mechanical structure broken away to 
illustrate internal details of construction and further 
showing a manner of connecting the compressor with 
a condenser and evaporator. 

DESCRIPTION OF THE PREFERRED 
' EMBODIMENT 

In the drawing, the numeral 10 identifies the com 
pressor of the present invention. It is connected in cir 
cuit with typical or conventional automotive air condi 
tioning equipment. By that reference, attention is di 
rected to a typical condenser and evaporator. They are 
not shown inasmuch as their construction is believed to 
be notorious and well known. The numeral 12 identi 
?es a conduit which is input to the compressor equip 
ment 10 from an evaporator. The conduit supplies the 
gas from the evaporator after it has absorbed heat. Nor 
mally, it is in vapor form. The numeral 14 identifies a 
second conduit which connects between the condenser 
and the evaporator. At that point, the refrigerant which 
?ows in the system is ordinarily liquid rather than gas. 
It normally has minimum heat content. The conduit 14 
is symbollically represented in thedrawing and it will 
be appreciated that it is relatively small in comparison 
with the conduit 12 which conducts a gas. The numeral 
16 identi?es the output conduit of the compressor of 
the present invention which extends to a condenser. 
The conduit 16 delivers the highly pressurized gas to 
the condenser for cooling and reliquification. 

‘ The conduit 12 forks into two branches at 20 and 2,2. 
The two branches are input to opposite ends of a cylin 
der 24 which has a reciprocating piston 26 located 
therein. A double acting arrangement is provided 
wherein the branches 20 and 22 open through appro 
priately positioned check valves 28 and 30. Addition 
ally, the numerals 32 and 34 identify check valves 
which connect with conduits 36 and 38 which merge 
together in a conduit 40 exhausting the cylinder 24. 
The conduits 36 and 38 connect to the opposite ends 
of the cylinder. Thus, the refrigerant is introduced into 
both ends of the chamber and is exhausted from both 
ends of the chamber. Dependent on the motion of the 
piston 26, ?uid is introduced into one end as pressure 
is dropped within that end resulting from movement of 
the piston away‘ from that end and the pressure is like 
wise raised in the other end of the cylinder 24 and the 
refrigerant is expelled from that end into the pipe 40. 

The pipe 40 is then input to a heat exchanger 42. The 
heat exchanger has water from the engine cooling sys 
tem introduced to a conduit or pipe at 44. The water 
?ows through the heat exchanger and out through a 
conduit 46. The water forms a jacket around the con 
duit 40 which conduit extends to two branches, 46 and 
48, indicated in the drawings. The branches 46 and 48 
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open into opposite ends of a ?uid motor 50 which in 
cludes a cylindrical chamber and a piston 52 within the 
chamber. The piston 52 is connected by means of a pis 
ton rod 54 to the piston 26 described previously. It ex 
tends through a connecting tubular member 56 be 
tween the motor 50 and the pump 24. The piston rod 
54 is found between the two pistons. In addition, an ex 
tension 58 is attached on the right hand side of the pis 
ton 26 and extends into a tightly ?tting cylindrical hol~ 
low member at 60. The hollow member 60 is communi 
cated with the pipe 14 through a check valve 62. An 
additional check valve 64 is located in the conduit 14 
prior to the point where the conduit 14 connects with 
the conduit 40. The check valves are so arranged that 
liquid is introduced from the conduit 14 past the check 
valve 62 and the only exit permitted to that liquid is 
through the check valve 64. 
The construction of the piston rod and associated pis 

ton should be considered. The two pistons, being con 
nected on a common rod, have the same stroke and to 20 
this end, the internal chambers in which they are posi- ‘ 
tioned are preferably approximately equal in length. 
They, of course, can differ in diameter which differ 
ence is inconsequental. 

It will be observed that the cylinders 24 and 50 are 
joined by the tubular member 56. The piston rods slides 
in the tubular member 56. Preferably, some effort at 
preventing leakage along the piston rod 54 is made 
such as the incorporation of an O-ring seal or Chevron 
type packing within the tubular member 56. However, 
the use of such equipment is not mandatory in the sense 
that leakage along the piston rod 54 in either direction 
carries refrigerant to different parts of the system but 
does not permit its escape. The same is also true with 
the rod extension 58. It extends into the hollow tubular 
member 60. Preferably, O-rings or other seal rings are 
incorporated between the piston rod 58 and the sur 
rounding hollow chamber. The reciprocating rod 58 
serves as a pump for liquid refrigerant. It is a single act 
ing pump which pumps on movement to the right ofthe 
single view and is recharged on movement to the left by 
drawing liquid through the check valve 62. The mem 
ber 58 is'exaggerated in scale. As will be noted herein 
after, the volume of liquid to be pumped is measurably 
smaller than the volume of gaseous refrigerant to be 
pumped by the piston 26. 
The numerals 66 and 68 identify branch pipes com 

municating from the ?uid motor 50 connecting with 
the outlet conduit 16. They connect with opposite ends 
of the motor 50. Introduction of refrigerant gas into the 
?uid motor 50 is controlled by means of two shuttle 
valves 70 and 72. The shuttle valves 70 and 72 move 
to block the respective conduits which are arranged im— 
mediately adjacent thereto. Considering just one of 
them for sake of illustration, the branch conduit 48 
opens to one side of the piston 52. As illustrated, this 
conduit to open to the chamber within the cylinder 50. 
It is open at a time when the piston is moving away 
from the opening so that a drop in pressure tends to 
draw gas through the conduit 48 into the fluid motor 
50. The shuttle valve 70 moves downwardly when the 
piston 52 reaches the extreme end of its travel at the 
right hand end of the drawing. The shuttle valves 70 
and 72 are thus switched in position at the end of each 
stroke. That is to say, when the piston 52 arrives at the 
extremity of movement at both ends, the valves are 
switched in position. The movement of the shuttle 
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valves 70 and 72 is upwardly and downwardly guided 
in the slotted construction illustrated in the drawings. 
The shuttle valves 70 and 72 differ in that the latter has 
an opening which spans the piston rod. The opening is 
preferably an elongate slot so that the piston rod passes 
through the shuttle valve without altering operation of 
the shuttle valve. The shuttle valves are operated by 
movement of the pistons and piston rod through means 
of a power take off mechanism which is not shown in 
the drawings. It is believed that an arrangement for 
operation of the shuttle valves of this sort is readily 
known by those skilled in the art. The significant point 
is that the shuttle valves control the introduction and 
exhaustion of refrigerant from the ?uid motor 50 and 
that they are further operated when the piston 52 ar 
rives at both extremities of movement. 
To this juncture, the apparatus has been described. 

Its operation will be considered next. It will be pre 
sumed that a typical refrigerant such as Freon R-l2 
will be used. This is the refrigerant found in most auto 
motive air conditioning system. 
When the piston 26 reciprocates to and fro, it dis 

places gas arriving from the evaporator. As it moves in 
one direction, it tends to draw gas in one side of the 
chamber while compressing gas from the evaporator on 
the other side of the piston. The check valves are ar 
ranged so that the compressed gas is forced from the 
cylinder 24 into the conduit 40. It is made double act 
ing and operates on both strokes. By way of example, 
the gas entering the compressor of the present inven 
tion is typically in the gaseous phase at about 70° F. 
having a pressure of about 30 psi. The vapor pressure 
is about 70 psi for the common refrigerant used in most 
automobiles. 
The pump 58 at this time will be observed to be in 

_ jecting liquid or near liquid phase refrigerant. At the 
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point where the liquid is introduced, it is believed that 
the gas is normally in a vapor phase and is super heated. 
The liquid phase refrigerant which is compressed by 
the pump 58 and introduced in small quantities into the 
conduit 40 tends to convert the gas ?owing in the con 
duit 40 through the heat exchanger to a saturated va 
por. This tends to increase'the density of the gas past 
the point of introduction. This results in a temperature 
drop and a pressure increase or volume increase. As 
will be observed, an increase in volume is prevented by 
the unyielding construction so that the pressure in 
creases markedly. The pumped liquid volume is about 
1/1600 of the pumped gas volume. , 

In the routine opreation of an automobile, the engine 
cooling system operates at temperatures typically con 
trolled by a thermostat. In the winter time, the temper 
atures may sag signi?cantly, but the air conditioning 
equipment of the present invention is normally not op 
erated in the winter time. In the summer time, tempera 
tures in the range-of 180° to about 230° are readily 
achieved. The heat exchanger thus raises the tempera 
ture of the saturated gas in vapor phase to about 180°. 
At about 180° R-l2 Freon refrigerant has a saturated 
vapor pressure of about 550 psi. Thus, the conduit 40 
upon emerging from the heat exchanger delivers refrig 
erant in the vapor phase to the ?uid motor 50 at about 
550 psi and at about 180° ‘F. The gas which is intro 
duced into the ?uid motor 50 surrenders energy and 
thus drops in pressure. It drops from about 550 psi to 
about 200 or 300 psi. There may or may not be a drop 
in temperature. The exhaust gas from the ?uid motor 
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50 is then transferred to the condenser by the conduit 
16 which extends from the present invention to the co 
operating equipment. At this juncture, the gas is still 
typically a saturated vapor phase ?uid. At the con 
denser, the high pressure vapor phase fluid is cooled 
from the vapor phase to liquid and a commensurate 
drop in pressure is experienced. The refrigerant then 
goes from the condenser to the evaporator where the 
pressure is lowered again at the expansion valve to en 
able the refrigerant to change phases from liquid to 
vapor thereby absorbing heat and the cycle is repeated. 

If different refrigerants are used, the exemplary pres 
sures and temperatures noted above may be altered, 
however, the operation will be similar. 
The apparatus of the present invention has several 

signi?cant advantages not the least of which is that it 
does not take any power from the crank shaft of the en— 
gine. This freedom of a rotative power source thus en~ 
ables the compressor of the present invention to be 
mounted under the hood in the traditional manner or 
it can be located elsewhere at a more convenient loca 
tion. The device tends to be more ef?cient and operate 
better when the water supplied from the engine cooling 
system is hotter. Thus, as the cooling water becomes 
hotter, more energy is imparted to the refrigerant in the 
heat exchanger causing the pump to operate with 
greater power. Since it removes heat energy from the 
cooling water, it actually tends to prevent the overheat 
ing of the engine cooling system. A signi?cant factor is 
that the unit is entirely sealed and has no protruding or 
external shafts which require seals, magnetic clutches 
and the like. In addition, it has a minimum of moving 
parts and the parts which do move are totally and fully 
located within the apparatus and their mechanical life 
should be great by virtue of this protection. 
As a matter of convenience, the heat exchanger 42 

may be a separate entity remote from the radiator for 
cooling the engine or the heat exchanger 42 may be in 
corporated on the inside of the cooling system such as 
the point of introduction of the hot water into the radi 
ator. A common housing encloses both pumps and has 
no projecting shafts. 
The foregoing is directed to the preferred embodi 

ment of the present invention but the scope thereof is 
determined by the claims which are as follows. 

I claim: . 

1. A compressor for use with air conditioning systems 
typified by the sort found in automobiles which make 
available heated water as a heating medium, compris 
mg: . 

an inlet adapted to be connected to a source of un 
compressed refrigerant gas; 

pump means connected tosaid inlet and having an 
outlet; 

heat exchanger means connected to said outlet for 
adding heat energy to compressed refrigerant from 
said pump means, said heat exchanger utilizing a 
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6 
heating medium at a speci?ed elevated tempera 
ture; 

means for introducing a secondary flow of refrigerant 
into said heat exchanger which tends to convert the 
refrigerant ?owing in said heat exchanger to a satu 
rated vapor such that said heat exchanger adds suf 
ficient heat content to said refrigerant ?owing 
therein causing said refrigerant to emerge from 
said heat exchanger near or at a saturated vapor 
phase resulting in elevated pressure or tempera 
ture; and, 

second pump means having a power outlet which is 
connected to said ?rst pump means to impart 
power for operation thereto, said second pump 
means being connected to said heat exchanger 
means for receiving the refrigerant from said heat 
exchanger which pump means incorporates an out 
let through which refrigerant flows at a reduced 
pressure compared to the pressure level emerging 
from said heat exchanger. ' 

2. The apparatus of claim 1 wherein said ?rst and 
second pump means are assembled in a single housing 
to comprise a sealed unit. 

3. The apparatus of claim 1 wherein said pump 
means has 
a cylinder closed at both ends; 
a piston therein; 

' check valves opening into both ends from said inlet; 
and, 

additional check valves opening from both ends to an 
outlet line connected to said heat exchanger 
means. 

4. The apparatus of claim 3 wherein said pump 
means is double acting and said valves intake at one 
end while expelling at the other end. 

5. The apparatus of claim 1 wherein said second 
pump means has ' 

a cylinder closed at both ends; 
a piston in said cylinder; 
valves opening into both ends from said heat ex 
changer means; 

additional valves opening from both ends to said out 
let. 

6. The apparatus of claim 5 wherein said second 
pump means is double acting and said valves coopera 
tively intake at one end while expelling refrigerant at 
the other end. 

7. The apparatus of claim 5 including a piston rod 
connected to said piston and to a piston in said pump 
means which causes said pump means to operate in uni 
son. , 

8. The apparatus of claim 7 including a third pump 
means operated by said piston rod and which has an 
inlet connected to a source of liquid refrigerant and an 
outlet connected to deliver refrigerant downstream of 
said pump means. 
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