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[57] ABSTRACT

An air conditioning unit is disclosed, particularly for
use in a motor vehicle, which includes a stationary
crankshaft having a double acting thereon. A rotatable
casing receives the piston in double acting cylinder
‘which is elongated transversely to the axis of rotation.
Mounted on and rotatable with the casing are as con-
denser and evaporator through which refrigerant flows
from the compressor to produce refrigeration.

8 Claims, 3 Drawing Figures

10 1
\

“‘1 m

! =7 "_.i _1 .; -'-.". P

}i;: ‘:—-:-nn

.'J";ul g

%_'

o -y o= L
R F +
- * rimdrmk e rT
- (L TN i

w
.'t*t"" -.‘_:-‘_
i .
| 2:”_:-..,'*:-"3 ﬁ! !llii?i-.llﬂlil
3 kit ‘ YT IMI
DN Al rfffrf_f_{rfffrfifffffr:
i ' l'u —
l' l' _— . . "“W‘ 'i_' ;-?;;Jflffffrﬂff r.r.rffrq
45 y TS T ' .ll" ‘....’ 4
L JARRND I AN l'
. T ‘_r:‘;:g:;_:— L T ® . P L/‘ y : .
=Y}
3 - “.'.:;;::" lllt vvvﬂmw*!ﬁ P 1";
4 // 9 . P ’, S S M S N NSNS R AR 1:1&1141-;
2 / %g " ” "n ; i‘
[' e
-
L1

27 8 32 7 37

TIT "@




PATENTEDAPR 101973 3.726,107
CHEET 1 OF 2

34 39 40 38 35 33 29 30 36 20 31 % 18 16 10 1

NN /
N\ oot

N
. W WJ U U U U
_ 9N\ ?4 “ ?rfrfﬂutfﬂrrﬂ 7 )
STa: =

. \_H
Fig. 1
SRR XK X K RSN ISR I I I N N I SC 1‘1‘ .‘ .m

s Ve . ek
29 Hl\ \~ \ = ——— ik
A 7 ol W W | S T EE ) . | T | M——a— A L L T L T B R e ese—— e Stk e e

*-l*

'/I IZ/)
50)

&g

k\il"h’i‘ﬂﬂl 11THITD

Dty I’I "’""’”""””’IJ’I’”

rTs wTE mamL cm-
roa - g —
r - -
o aa

v I Jffffffﬂfl’ﬂ?fff’f"ff’ff

i

X \\ll y lﬁi‘:

’ Wlﬂ
@

-l*.l"

&m
m

. . II’ /'....’/i"l' /‘... 4,3,/-__“555_ 24 ‘
LA ‘lj ~('
T i v | “ 2
L a e #“"i'm ' "" ""'T- BN ANIANANAANNAR AR R K X XA XL "' =l = ® ' \
OO\ .noocu_-l\x )

M“ t\\\\\“ AN i\\\\\.\\\‘ M\'\“ AR R \‘\\1\\""\‘ \

~7

/, L it

S / Ny 'f
27 8 32 7 37 |25 24 [32]1 9 15 23 21 22

| . (@) .. . I |+
- |
. .' I <l
| | ' I
. gl e '

QW
o -

2. Q) 5

slutuiviuiuisisinlll]




 PATENTEDAPR 101373 , 3 726,107
SHEET 2 OF 2 '

NN |

W02 i i s IIA TSI LTS




3,726,107

1

COOLING UNIT WITH ROTATING COMPRESSOR-
CONDENSOR EVAPORATOR-COMBINATION
The present invention relates to refrigeration units.

More particularly, the present invention relates to

refrigeration units of the type which are used as air con-

ditioners in motorcars, for example.

When installing automotive air conditioners in mo-
torcars, it is known to separately mount the three main
units of the system, the compressor, the condenser and
the evaporator. The compressor is mounted near the
belt drive for the radiator fan blade, the condenser 1n

front of the radiator and the evaporator itself inside the

car near the dashboard. These three main units are
connected together by hoses, suited for high pressure
refrigerant and oil.

10
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This arrangement needs not only three long hoses

with at least six gastight connections, but it requires a
substantial degree of assembly skill, contrary to the in-
dustrial assembling of hermetically sealed refrigeration
units, for example. Therefore the assembling of stan-
dard automotive airconditioning units is not only ex-
pensive, but also less safe than it could be if the three
main units were combined to only one compact unit,
containing all necessary parts in itself.

It is one object of the present invention to overcome
the disadvantages of the standard automotive aircondi-
tioning units and to provide a compact and complete
" unit, which aspirates warm air out of the car and
returns it in cooled condition.

It is another object of the present invention to pro-
vide an allrotating airconditioning unit, in which the
compressor, the condenser and the evaporator rotate
around a stationary crankshaft, the piston being forced
to rotate with the cylinder but around the crank pin.
This rotating around different centers results in a com-
pressor action.

It is a further object of the present invention to pro-
vide symmetrical compressor- and heat exchanger
parts, rotating around their center of gravity.

It is another object of the present invention to
eliminate all hoses and their connections by providing
short tube connections. ~

An additional object of the present invention is to
provide a structure of the rotating heat exchanger fins
capable of acting as blades of a blower, so that the con-
densing and the evaporating parts of the all rotating
system have a self-ventilating action.

With the above objects in view, the present invention
utilizes a double action single cylinder compressor with
symmetrical design of all parts, rotating around their
centers of gravity. Because two different centers exist
with a distance of half the stroke, a relative movement
of the piston in the cylinder takes place, resulting in 2
compressor action. Instead of reciprocating like sta-
tionary compressors, only a relative rotation around
different centers will happen and therefore no counter-
weight and practically no balancing is needed and if
any imbalance is found it may be removed like balanc-
ing a wheel of a motorcar.

With the symmetrical compressor also the heat
exchangers are formed to symmetrical rotational cylin-
ders, rotating around the same center which 1s
represented by the crankshaft. Between the condenser
and the evaporator an expansion device of standard
design is inserted. The fins of the condenser are formed
to blades and act as a blower wheel, which may be sur-
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rounded by a blower housing. The evaporator tube
spiral with its supporting helical spiral pump takes in
the warmed air, cooling it and exhausting it through the
inside passage of a double walled airhose, the other
passage of which will conduct the warmed air from the
car to the cooling unit. This prevents the cooled alr
from becoming warmed up by the hot air, for example
in the engine compartment. Suitable insulation
prevents any temperature exchange between the
evaporator and the condenser. |

Besides the self-ventilating action of the condenser
and the evaporator design, additional electrical blowers
may help to transport the air.

As a result of the all rotating action of the unit and
the absence of vibration, the operational speed may be
raised and with that the refrigeration capacity enlarged,
and at the same time also the heat exchanging value. As
in standard stationary compressors, a rotary seal is used
to secure tightness between the stationary and the
rotating parts of the unit. Also as n standard aircondi-
tioning units in motorcars, a magnetic clutch may en-
gage the all rotating unit, directed by a thermostat.

The novel features which are considered as charac-
teristic for the invention are set forth in particular in
the appended claims. The invention itself, however,
both to its construction and its method of operation,
together with additional objects and advantages
thereof, will be best understood from the following
description of specific embodiments when read in con-
nection with the accompanying drawing in which: |

FIG. 1 shows a longitudinal sectional view of a

preferred embodiment of the present invention;
FIG. 2 is a top view of FIG. 1; and

FIG. 3 is an end view, showing primarily the blower
arrangement. o

Referring now to the drawing and in particular to
FIG. 1, it will be seen that a frame 1 has a bearing 2 on
the driving side and at the opposite end a mount 3 for
the stationary crankshaft 4. In the bearing 2 is arranged
the pivot 6, which is a part of the compressor cylinder,
5. On the opposite side of this cylinder is provided a
flange 7, the tubular extension 8 of which surrounds the
crankshaft 4, forming a bearing 9 and a needle roller
bearing at 7. | |

While the cylinder 5 is able to rotate with the pivot &
within the bearing 2 and at its opposite side in the bear-
ing 9 (note the seal 34) around the crankshaft 4, the
piston 1§ rotates around another center, formed by the
crankpin 11. Thus the reciprocating motion of a piston
within a conventional stationary compressor 18
replaced in this rotating design of the present invention
by an only relative rotating motion of both parts around
different centers. This relative motion is induced by the
sliding block 12, sliding in the guide 13 of the piston 10.
The sliding block is also symmetrical and rotates
around the crankpin 11; therefore no counterweight is
needed. |

Despite the fact that only one cylinder and only one
piston is in use, the construction is symmetrical and the
cylinder terminated at both ends with the same valve
plates 14 and 15 and also the same valve covers 16 and
17 this, and the fact that these parts are of the same
weight and spaced the same distance from the center of
the crankshaft, will secure the theoretic and practical

balance of the rotating compressor parts. The same is
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true for the piston, which is also symmetric in design
and weight.

The relief valves 18 and 19 will guide the compressed
refrigerant into the conceatric distributor 20 and
through a notillustrated muffler on the outlet 21 out of
the compressor into the concentric tube windings 22
and 23, where the gas is able to dissipate its overheat
and will then enter the condenser tube 24, which is

coiled around the finned body 285, the fins of which are
formed as blades 26, resulting in a blower wheel which

rotates within the blower housing 47 and takes in the
cooling air through the duct 46, blowing it out through
the other duct48.

The entrance of this cooling air may take place out-
side of the engine compartment, where the air 1s not yet
warmed up.

Between the end of the condenser and the beginning
of the evaporator coil an expansion device 27 of known
design is provided, a capillary tube for example, which
will transfer the refrigeration fluid to the also coiled
rotating evaporator 28, where the fluid will evaporate.
After passing the evaporator coil 28 the gas enters
through the tube 29 into the ring-shaped distributor 30.

Out of this distributor the gas will pass via the slot-
ports 31 and 32 and then enter the cylinder, beginning
a new cycle. The coiled evaporator tube 28 is sup-
ported on the tubular extension 8 by spiral fins 32,
which will suck in the warmed air coming out of the
passenger compartment, while the outer fins 33 in the
opposite direction will press the cooled air over the
outside of the evaporator 28 into the inside of the dou-
ble walled airhose 43. The insulation tube 35, separat-

ing the evaporator chamber from the condenser part of
the rotating heat exchanges, is suspended by the cen-

tering webs 36 and 37 at its cylinder front and on the

opposite side by the end flange 38, which is a part of

the tubular extension 8. This flange 38 has the inlets 39
for the incoming warmed air and the outlets 40 for the
outgoing cooled air.

The rotatmg flange 38 separates the warmed air from
the cooled air via the seals 41 and 42, while insulation
45 prevents heat exchange between any outside hot air
and the double walled airhose 43 and 44.

It will be understood that this invention, which has in
view more compact automotive airconditioning units,
comprehending the till now separated compressor,
condenser and evaporator devices in form of only one
unit which is self-ventilated, uses also many elements of
already known design besides the described improve-
ments to make the complete airconditioner. The ar-
rangement of the heat exchangers may be changed with

regard to the air guide, for example side by side instead

of the described telescopic design, if the all rotating
design of the compressor, the condenser and the
evaporator is maintained. Also the self-ventilation may
be assisted by additional electric blowers, controlied by
thermostats.

I claim:

1. In an alrcondltmmng unit, in combination, a sta-
~tionary crankshaft having two axially arrayed sections;
a compressor casing mounted for rotation about said
crankshaft coaxially therewith, said casing having a
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first portion surrounding one of said sections and a
second portio‘n surrounding the other of said sections

and being configurated as a lymmetrlcal doubleacting
cylinder elongated transversely of the longitudinal axis

of said crankshaft, said cylmder having opposite end-
portions of identical weight and spaced at identical
distances from said longitudinal axis; a piston mounted
in said cylinder connected with said other section of
said crankshaft; heat exchange means fixedly surround-
ing and rotatable with said first portion about said one
section and communicating with said cylinder for
receiving a fluid stream issuing therefrom, said heat
exchange means including a condensor and an opera-
tively associated evaporator one of which is located
within the confines of the other, and a separator of
thermally insulating material interposed between said
evaporator and condensor; and a plurality of blades
provided on said heat exchange means for effecting
movement of ambient air relative to said heat exchange
means in response to rotation of the latter and for heat
exchange between the moving air and said fluid stream.

2. In an airconditioning unit as defined 1n claim 1,
wherein said piston is mounted for turning movement
about an additional axis laterally offset from said lon-
gitudinal axis, said piston being symmetrical in its
weight and conﬁgurat:on with reference to said.addi-
tional axis. -

3. In an airconditioning unit as defined in claim 2,
further comprising motion-transmitting means opera-
tively associated with said piston for converting the ro-
tary motion of the same about said additional axis into
a reciprocatory motion relative to said cylinder which
rotates about said longitudinal axis.

4. In an airconditioning unit as defined in claim 1,
said condenser being configurated as a body of rotation
and having a circumference provided with some of said
blades which together constitute an impeller.

5. In an airconditioning unit-as defined in claim 1,
said evaporator being located within the confines of
said condenser and said separator being a sleeve.

6. In an airconditioning unit as defined in claim §,
said evaporator being of tubular configuration and sur-
rounding said first portion with clearance; and further
comprising helical supporting web means in said
clearance, supporting said evaporator on said first por-
tion for rotation with both and operative for effecting
aspiration and movement of air in one axial direction of
said clearance.

7. In an airconditioning unit as defined in claim 6,
said condenser surrounding said evaporator and defin-
ing with the same an annular space; and further com-
prising additional helical supporting web means in said
space, supporting said condenser on said evaporator
and be:ng operative for effectmg aspiration and move-
ment of air through said space in an axial direction op-
posite to said one direction.

8. In an alrcondltlomng unit as deﬁned in claim 7
further comprising a double-walled conduit having a
pair of concentric air passages one of which commu-
nicates with said clearance and the other of which com-
municates with said space.
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