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The present invention relates to hermetically sealed
refrigerating units in which the compressor and driving
motor are hermetically sealed inside a chamber or cap-
sule. The inside of the capsule is preferably at sub-
atmospheric pressure.

In hermetically sealed refrigerating units, the dissipa-
tion of heat generated inside the capsule presents a seri-
ous problem. The heat is generated in the windings of the
electrical motor driving the compressor, by compression
of the refrigerant in the compressor and by the friction
of the moving parts.

The dissipation of the heat is made more difficult by
reason of the fact that, particularly in small units, the
motor-compressor assembly is mounted inside the capsule
by helical springs so as to reduce the noise level. This
mounting provides a very pocr thermal connection to the
wall of the capsule. The resilient mounting of the motor-
compressor unit gives rise to the further difficulty, that
because of the relative movement permifted by the spring
mount between the motor-compressor unit and the cap-
sule, the high pressure line leading from the discharge
of the compressor, through the capsule wall and to the
condenser must be relatively long to avoid restricting this
movement. Ordinarily, the portion of the pressure line
inside the capsule comprises several coils or sinuous cor-
rugations in order to permit movement of the motor-
compressor unit on its spring mount. As the high pres-
sure line carries refrigerant at high temperature, it rep-
resents a heat emitting surface which materially increases
the amount of heat that must be carried away from inside
the capsule.

The resulting temperature rise inside the capsule is not
only deleterious to the motor windings, but also consid-
erably reduces the viscosity and lubricating characteris-
tics of the lubricating oil in the unit, Moreover the in-
creased - temperature inside the capsule superheats the
refrigerant vapor in the inlet Iine leading to the com-
pressor and thereby decreases compressor efficiency and
capacity.

It is an object of the present invention to reduce the
amount of heat emitted inside the capsule of the refriger-
ating unit thereby reducing the amount of heat that must
be dissipated. The resulting reduction in temperature
inside the capsule results in higher efficiency and longer
life of the unit.

In accordance with the invention, the emission of heat
inside the capsule chamber is materially reduced by short.
ening the line carrying the high pressure refrigerant in-
side the capsule and thus reducing the area of the heat
emitting surface.

In order to differentiate from known designs, the ex-
pressions “short” and “small” as herein used indicate a
value of 50% or less of the value commonly in use previ-
ously. Heretofore, very long pressure lines have been
considered essential in order to enable the Compressor to
move freely in both an axial and rotating direction with-
out being obstructed by the pressure line forming the
connection between the movable compressor and the
fixed capsule. For example, 2 unit of known design em-
ploys three or more coil windings of the high pressure line
around the motor-compressor. In conirast with such
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design, in accordance with the present invention has a line
corresponding in length to caly 114 windings and prefer-
ably only one winding or less. Another unit of known
design employs a corrugated pressure line consisting of
six or more corrugations. In accordance with the present
invention, the pressure line has a length corresponding to
maximum of three corrugations, but preferably even
shorter, for example, corresponding to a single corruga-
tion or less. As a further indication of the length of the
portion of the pressure line inside the capsule, it is less
than half, and preferably less than one quarter, the diam-
eter or distance across the capsule.

Owing to the shorter pressure line, special provisions
must be made to ensure the movability of the motor-
compressor. In one embodiment of the invention, the
relatively rigid pressure line heretofore used is replaced
by a short flexible tube. This tube is made of a synthetic
plastic resistant to heat, refrigerant and oil. For example,
a suitable material is nylon, which is a long-chain poly-
meric amide which has recurring amide groups as an inte-
gral part of the main polymeric chain. Another syn-
thetic material that has been found snitable is that which
is sold under the trade name “Viton.” A pressure line
made of synthetic material has the advantage that it ad-
herss easily to the inlet and outlet conniection. Further-
more, the material kas a lower thermal conductivity than
metal and hence serves to insulate the inside of the cap-

ule from the heat of the compressed refrigerant, The
synthetic tube does not have to be completely gas tight
since any refrigerant defused through the pressure line
remains within the capsule.

In accordance with another embodiment of the inven-
tion, the pressure line is composed chiefly of a bellows.
The resiliency of the bellows not only allows a sufficient
movement of the pressure unit, but greatly reduces the
emission of heat from the high pressure line since the true
heat-transmitling surface of ths bellows consist in effect
of the cylindrical surface of the casing since the surface
between the corrugations acts only in a very small degree
as a heat emitting surface. The more corrugations the
bellows has, the greater are the afore-mentioned advan-
tageous properties of the bellows.

Moreover, in accordance with the invention, it is pref-
erable to locate the muffler or silencer in the high pressure
line outside the capsule, preferably in such a manner that
the capsule wall forms part of the enclosure for the
silencer. Tke location of the silencer outside the capsule
further reduces the emission of heat in the capsule
chamber.

The nature and advantages of the inventicn will appear
more fully from the following descripticn and claims in
conjunction with the accompanying drawings in which:

FIGURE 1 is a side view partially in section of a her-
metically sealed refrigerating unit in accordance with the
invention, and

FIGURE 2 is a fragmentary view partially in section
showing a moedification.

As illustrated in FIGURE 1, a unit in accordance with
the invention comprises a motor-compressor 1, spring
mounted inside a capsule 2 which is hermetically sealed
by a cover 3 welded to the Upper edge of the capsule.
The motor-compressor assembly comprises a supporting
member 5 on which are mounted an electric motor M
and a compressor C driven by the motor. The support-
ing member 5 is supported in the capsule by a plurality
of coil springs 4 attached to brackets 4a projecting in-
wardly from the capsule wall. There are preferably three
such springs and brackets, although only one can be seen
in the drawing. The motor M comprises a rotor (not
shown) on a rotor shaft 5 rotatably supported in a stator
7 which is carried by the supporting member 5. The
comipressor C is also mounted on the supporting member
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5 and comprises a cylinder 8 and a piston 9 which is
reciprocated in the cylinder by means of a Scotch yoke 19
driven by a crank pin 11 which projects upwardly from a
crank wheel 11a mounted on the upper end of the motor
shaft . The crank pin 11 is mounted excentrically of the
motor shaft ¢ -so that rotation of the rotor produces re-
ciprocation of the piston 9 in the cylinder 3.

"The compressor C further comprises an intermediate
valve plate 12 which is fixed on the cylinder 8 with its
inner surface -substantially at the upper dead-center of
the piston and contains intake and exhaust valves (not
shown), communicating respectively with intake and
discharge chambers formed in a cover plate 13. A
plurality of screws 13a secure the cover plate 13 and the
intermediate valve plate 32 to the cylinder § with fluid
tight seals.

A suitable suction line (not shown) is connected to
the intake chamber of the compressor. A pressure line
leads from the discharge chamber of the compressor to
a condenser located outside of the capsule 2.

In accordance with the invention as iflustrated in FIG-
URE 1, the pressure line comprises a short elbow-shaped
line 14 Ieading from the compressor to a bellows 15
having a flange 16 welded to the wall of the capsule 2.
The bellows 15 is of a larger diameter than the line 14
and preferably has at least three corrugations. A short
length of tubing 17 extends through the wall of the cap-
sule 2 and connects the interior of the bellows 15 to a
muffler or sliencer 19 which is welded on the outside
of thé capsule wall. By reason of the silencer being
mounted on the outside of the capsule, the heat emitted
by the silencer by reason of the high temperature com-
pressed refrigerant passing through it, is dissipated ex-
ternally and is not given off inside the capsule. A line
20 leads from the silencer 19 to the condenser (not
shown):

With the construction shown, the length of the pres-
sure line and the area of the heat emitting surface of that
portion of the line inside the capsule are many times
less than the pressure lines generally in use. As il-
lustrated, the total length of the portion of the pressure
line inside the capsule, such as the combined length of
the tube 14 and bellows 15 is less than one quarter the
diameter of the capsule. ‘The construction thus greatly
ameliorates the problem of avoiding excessive tempera-
tures inside of the capsule. Moreover, the welding of
the bellows flange 16 directly to the capsule wall provides
good heat conductivity, particularly since the cross-sec-
tiohal area of the bonding of the bellows to the wall is
rélatively large. Thus, heat from the bellows 15 and the
connected line 14 is conducted to and dissipated by the
capsule wall which thus acts as a heat sink. At the
same time, the flexibility of the bellows provides adequate
freedom of movement of the motor-compressor on its
spring mount provided by the springs 4. The tube 14
and bellows 15 are illustrated as being made of metal,
although other suitable materials such as synthetic resin
may be used as desired.

In FIGURE 2, there is.illustrated another embodiment
in which the high pressure line of the compressor com-
prises a flexible tube 21 extending between the tube 17
which passes through the capsule wall and a short tube
14a projecting from the compressor at right angles to
the tube 17. The flexible tube 17 is hermetically sealed
to the connecting tubes 14a and 17 respectively, for ex-
ample by adhesive or by suitable clamps. It is formed
of synthetic ‘material such as nylon or Viton which is
sufficiently strong to stand the pressure of the refrigerant
and is not deleterously affected by the refrigerant or by
the oil 23 which is sealed in the capsule 2 and is circulated
by means of a pump 24. The material must also be suffi-
ciently heat resistant to withstand the temperature of
the compressed refrigerant. The flexible tube 21 is pref-
erably formed with a U-shaped bend as shown in order
to avoid abrupt turns or corners and provide still greater
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freedom of movement of the motor-compressor on its
spring mount. By reason of its relatively low heat con-
ductivity, which is appreciably lower than metal, the
material of the tube 21 in effect, insulates the interior of
the capsule 2 from the hot refrigerant in the pressure
line and thereby minimizes the emission of heat into the
chamber. By reason of the short length of the tube 21
and its heat insulating characteristics, the amount of heat
dissipated by the pressure line into the interior of the
capsule is only a small fraction of that emitted by the
pressure lines of compressor units now in use. The tube
21 is shown as having a length approximately one quarter
the diameter of the capsule Z.

The present invention -thus represents an important
advance in the improvement of hetmetically sealed refrig-
erating units. “While preferred embodiments of the in-
vention have been illustrated in the drawings and herein
particilarly described, it will be understood that” the
invention is in no way limited to these embodiments.

What I claim is:

1. In a sealed refrigerating unit comprising a hermeti-
cally sealed chamber having a wall, a compressing unit
comprising a motor and a compressor driven by said
motor and having a discharge passage adapted for con-
nection with a condenser outside said chamber, and
means resiliently mounting said compressing tnit in said
chamber to provide a cushioned support permitting move-
ment of said compressing unit in said chamber, the im-
provineent comprising a flexible expandable passage
means mounted on the inner surface of the ‘wall of said
chamber near the discharge passage of said compressor,
conduit means connecting said passage means with said
discharge passage and a passage extending through the
wall of said chamber and leading from said passage
means to said condenser. ‘

2. A sealed refrigerating unit comprising a hermetically
sealed chamber having a wall, a compressing unit com-
prising a-motor and a compressor driven by said motor
and having a discharge passage adapted for connection
to a condenser outside said chamber, means resiliently
mounting said compressing unit in said chamber to pro-
vide a cushioned support permifting movement of said
compressing unit in said chamber, a fléxible expandable
passage means mounted on the inner surface of the wall
of said chamber near the discharge passage-of said com-
pressor, conduit means connecting said passage means
with said discharge passage, @ silencer mounted on the
outside surface of said wall adjacent said passage means
and having a cavity, means connecting said cavity with
said passdge means and means for connecting said si-
lencer with said condenser. '

3. A sealed refrigerator unit according to claim 2, in
which said passage means comprises a bellows.

4. A sealed refrigerator unit according to claim 3, in
which a portion of the wall of said chamber forms an
end wall of said bellows and a wall of said cavity of
the silencer.

5. A secaled refrigerator unit according to claim 3, in
which said conduit means comprises an L-shaped tube
connected at one end with said discharge passage of the
compressor and at the other end with an end of said
bellows.

6. A sealed refrigerating unit comprising a hermetically
sealed chamber having a wall, a compressing unit com-
prising 2 motor and a compressor driven by said motor
and having a discharge port adapted for connection to
a condenser outside said chamber, means resiliently
mounting said compressing unit in said chamber to pro-
vide a cushioned support permitting movement of said
compressing unit in said chamber, a'silencer mounted on
the outside surface of said wall near said discharge port
of the compressor and having a cavity, means for con-
necting said cavity with said condenser and a short, flexi-
ble non-metallic tube of lower heat conductivity than
copper connecting said cavity with said discharge port of
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the compressor to minimize heat transfer to the interior

of said chamber from hot compressed gas discharged.

from said compressor, while permitting movement of
said compressor unit relative to said chamber.

7. A sealed refrigerating unit comprising a hermetical-
ly sealed chamber having a wall, a compressing unit
comprising a motor and a compressor driven by said
motor and having a discharge port adapted for connec-
tion to a condenser ouside said chamber, means resil-
iently mounting said compressing unit in said chamber
to provide a cushioned support permitting movement of
said compressing unit in said chamber, a silencer mounted
on the outside surface of said wall near said discharge
port of the compressor and having a cavity, means for
connecting said cavity with said condenser and a short
flexible passage-defining means connecting said cavity
with said discharge port and comprising a flexible passage
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wall having annular corrugations imparting greater flexi-
bility to said passage wall to permit movement of said
compressor unit relative to said chamber and reducing
heat transfer to the interior of said chamber from hot
compressed gas discharged from said COmpressor.
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