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This invention relates to a high-pressure motor control
means for a hermetic refrigerant compressor and, more
particularly, to a high-pressure control switch affixed on a
resiliently mounted cylinder block within a sealed housing,
such control switch being in communication with the dis-
charge gas muffling chamber formed in the cylinder block
for sensing discharge gas pressure at its source.

Safety controls are provided on modern day hermetic
refrigerant compressors to protect such compressors under
all conditions of voltage, ambience and load without un-
necessary shutdown due to false sensing of temperature
or pressure conditions. A control commonly utilized is a
high-pressure safety cutout switch that is operative to
cut off the power to the motor in case the condensing
pressure or discharge gas pressure exceeds a predeter-
mined limit. Heretofore, the high-pressure switch has been
mounted externally of the compressor. A common high-
pressure switch comprises an electrical switch actuated by
a pressure bellows connected through capillary-type tub-
ing directly to the refrigerant discharge line. With such
conventional pressure control, the capillary tube bleeding
from the discharge line to the switch mechanism might
break, permitting refrigerant to be lost to the atmosphere.
Similarly, if the bellows within the pressure switch rup-
tured, refrigerant would be lost to the atmosphere. Such
constructions were further undesirable inasmuch as they
were susceptible to tampering.

An object of the present invention is to provide a her-
metic compressor with a high-pressure control switch that
is carried on the cylinder block within the sealed outer
housing and communicates with the discharge gas muffling
chamber formed in the cylinder block for sensing dis-
charge gas pressure at its source.

Another object of the present invention is to provide
a high-pressure control switch means for a hermetic com-
pressor which may be mounted integrally within the
compressor so as to be free from tampering, such high-
pressure control switch means being constructed and ar-
ranged so as to prevent leakage of discharge gas to the
suction side of the refrigeration system in the event there
were leakage in the switch. Other objects and advantages
of the present invention will be more readily perceived
from the following description.

The attached drawing illustrates a preferred embodi-
ment of the invention in which:

FIGURE 1 is a perspective view of a hermetic refrig-
erant. compressor, with a portion of the casing being
broken away to illustrate the location of the high-pressure
contro] switch within the compressor;

FIGURE 2 is a fragmentary side view -of the cylinder
block, illustrating the location of the high-pressure con-
trol switch on the cylinder block;

FIGURE 3 is an enlarged cross-sectional view of the
high-pressure control switch illustrating the connection of
the switch to the upper flange on the cylinder block; and

FIGURE 4 is a schematic wiring diagram of an elec-
trical control system for a compressor motor employing
the high-pressure control switch of the present invention.

Referring to FIGURE 1, there is illustrated a refrig-
erant compressor 10 which comprises an outer casing en-
closing both the compressor motor and. the compression
mechanism. An upper shell 11 and a lower shell 12 are
suitably joined together to form the hermetic outer casing.
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The compressor 10 is adapted to be connected to a re-
frigerant circuit by means of a discharge gas fitting 13
and a suction gas fitting 14.

The compression mechanism 16 is resiliently supported
within the outer casing by means of a plurality of spring
means 18, which function between a flange 19 on the
annular sleeve 29 defining a part of the compression
mechanism and a coacting flange on a mounting ring 20
mounted on the interior of the outer casing. Reference
may be made to the copending application of Sidney: A.
Parker, Ser. No. 395,001, now Patent No. 3,250,461, filed
Sept. 8, 1964, for a more detailed explanation of the
compression mechanism and the mounting means therefor.

From FIGURE 1, it is seen that the high-pressure con-
trol switch 22 of the present invention is disposed within
the outer casing of compressor 10 and is integrally carried
on the compression mechanism in communication with
the discharge gas muffling chamber 24 defined there-
within,

Turning now to FIGURE 2, it will be seen that the
compression mechanism 16 includes a compressor block
or body 26 having an upper peripheral flange 27 and a
lower peripheral flange 28 defined thereon and an annular
shield or sleeve 29, preferably made from metal, that co-
operates with the annular flanges 27 and 28 on the com-
pressor block to define the discharge gas muffling cham-
ber 24 about the compressor block 26. Within the block
26, are reciprocating pistons which are operatively con-
nected to a drive shaft or crankshaft driven by the com-
pressor motor in usual fashion.

The high-pressure control switch 22 comprises a hous-
ing 30 having a reduced portion 32 that is externally
threaded for engagement with a threaded opening 34 in
the upper flange 27. O-ring seal means 36 are provided
about the reduced portion 32 between the body 30 and
the flange to prevent the escape of discharge gas from
within the discharge gas muffling chamber 24. There is a
passage 37 extending through the reduced portion 32 of
the body 30 for communicating discharge gas pressure to
the chamber 38 within the body 30. The flexible bellows
or diaphragm member 40 separates the chamber 38 from
the chamber 42 within the body 30. The member 40 may
be fabricated from thin sheet metal or from a suitable
plastic or composition material having the requisite
strength and resistance to refrigerant and oil commonly
used in refrigerant compressors.

When the pressure within the chamber 38 exceeds the
pressure within the chamber 42, the diaphragm 40 will
be moved upwardly against the plunger 44, causing move-
ment of plunger 44 upwardly to close a circuit between
the contacts 46 and 48, which are connected to lead wires
50 and 52, respectively. The plunger 44 may be’ biased
away from the closed position by gravity or by the spring
54 shown schematically in FIGURE 3. Thus, when the
force urging plunger 44 upwardly is less than the force
urging the plunger downwardly, the plunger 44 will move
away from engagement with contacts 46 and 48. The
spring 54 will bias the plunger downwardly to the posi-
tion indicated in FIGURE 3. Collar or stop member 56
on the plunger 44 will maintain the plunger in place with-
in the chamber 58 of switch body 30 and will limit the
plunger movement away from the contacts 46 and 48.

Referring now to FIGURE 4, there is illustrated a
schematic wiring diagram utilizing the high-pressure con-
trol . switch of the present invention. The compressor
motor M is conmected to the line T, and T, which are
in turn connected to a power source, The supply of power
to the motor M is interrupted when the contacts 61a
and 615 of the compressor motor start ¢oil 62 are opened
upon actuation of the relay 61.

The contactor relay 61 is disposed in a pilot circuit or
low voltage circuit which is connected to a suitable source
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of low voltage by the lines L; and L. Provided in circuit
with the contactor relay 61 in addition to the high-pres-
sure control switch 22 may be a suitable low-pressure con-
trol switch 66, an external motor overload 68 and an in-
winding thermostat 70. The pressure switch 68 is adapted
to sense suction line pressure and is adapted to close the
electrical circuit on rising pressure and to open the: elec-
trical circuit on falling pressure, The external overload
switch 68 is disposed externally of the compressor and is
responsive to current overload to terminate operation of
the compressor motor M. The thermostat or protective de-
vice 70 is preferably mounted in the stator slots or on the
windings of the compressor motor for fast response to
motor winding temperature.

Upon opening of any one of the normally closed
switches in the pilot circuit, the contactor relay 61 will
- .be deenergized, thus opening the contacts 61a and 61b
to terminate operation of the compressor motor.

The high-pressure control switch 22 of the present in-
vention is integrally connected to the compression mecha-
nism within the outer casing of the compressor so as to
detect discharge gas pressure at its source. The high-pres-
sure control switch is entirely within the sealed outer
housing of the compressor and is, therefore, tamper proof.
Further, it is noted that in the event the bellows or dia-
phragm 40 should rupture, there will be no escape of
discharge gas from the discharge gas muffling chamber.
The discharge gas cannot, therefore, escape to the ambi-
ent, nor can it become mixed with the suction gas con-
tained in the compressor between the compression mecha-
nism and the outer casing. Thus, there has been pro-
vided a reliable, tamper-proof, high-pressure control
switch for controlling the compressor motor that is car-

ried on the compression means within the compressor at

the source of discharge gas pressure.

While there has been shown and described a particular
embodiment of this invention, it will be obvious to those
skilled in the art that various changes and modifications
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cover all such changes and modifications as fall within
the true spirit and scope of the invention. )

We claim:

1. In a reciprocating compressor of the type having
compressor block means resiliently mounted within a her-
metically enclosed casing and an electric motor driven
compressor mechanism in said block means, said com-
pressor block means. defining an annular discharge gas
cavity therein, the improvement comprising a discharge
gas pressure sensing means on said compressor block
means entirely within said casing so as to be tamperproof
and disposed in said discharge gas cavity for sensing the
pressure of said discharge gas at its source, said dis-
charge gas pressure sénsing means being operatively con-
nected to-said electric motor driving the compression
mechanism of the compressor for terminating operation
of the electric motor upon attainment of predetermined
high discharged gas pressure, said discharge gas pressure
sensing means - comprises -a sealed housing secured to
said compressor block means in an opening therein, said
housing being sealed in said opening, switch means with-
in said housing, diaphragm means resistant to adverse re-
action with refrigerant and oil in the compressor disposed
within said housing responsive to discharge gas pressure in
said discharge gas cavity and movable to actuate said
switch means to control operation of said electric motor.
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