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1. A hermetic compressor assembly, comprising a

housing; drive means disposed within said housing for
providing a pair of synchronous axially oppnsed rotary
outputs, said drive means comprising a rotatable rotor; and
a pair of positive displacement compressors, each having a
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TWIN ROTARY COMPRESSOR WITH SUCTION ACCUMULATOCR

This invention pertains to hermetically sealed,

positive displacement compressors for compressing

refrigerant in refrigeration systems such as air

conditioners, refrigerators, and the like. 1In

particular, the invention relates to multi-unit

compressor assemblies wherein a plurality of compressors

are housed in a common hermetic shell.

Various positive displacement ccmpressors for

use in refrigeration systems are known in the art.

For example, reciprocating piston, rotary vane, and

scroll type compressors have been incorporated into

the various hermetic compressor assemblies. Each of

these compressor types typically includes an electric

motor drivingly ccnnected to a crankshaft having an

eccentric portion thereon. During operation of each

of the aforementioned compressors, a piston means

such as a cylindrical piston, a roller, or an orbiting

scroll is operatively driven by the eccentric portion

of the rotating crankshaft to compress refrigerant

within a compression chamber. In a hermetic compressor

assembly having a pressurized or high side sealed

housing, the compressed gas from within the compression

chamber is discharged into the compressor housing.

Certain refrigeration system applications

require a compressor assembly having a greater

displacement capacity than is typically available

from standard application compressor units. To meet

this need for greater capacity, a single positive

displacement compressor may be made physically

larger, thereby increasing its displacement. Alter-

natively,

it is known to supply a single refrigeration
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system with a pair cf motor-compressor units connected
in parallel to the system, whereby either unit may be
cycled on and off to vary the capacity of the system.
In this latter approach, the two motor-compressor

units are of the vertical shaft type and are mounted
within a single housing in spaced parallel relationship
to one another.

A disadvantage that often results from the prior
art solution wherein a single larger compressor is
used, 1is an increased incidence of vibration, noise,
and operating inefficiency. In the case of a compressor
having a single piston means, the increased physical
size results in greater vibration. Increased amplitude
noise pulses are produced by a larger capacity
compressor as the result of greater mass flow rates
of compressed gas through discharge passages.

Several factors in a physically larger compressor
contribute to operating inefficiencies, one notable
factor being the increase in power losses due to
increased friction from larger bearings required to
support the necessary larger crankshaft. Furthermore,
inherently inefficient motor loading for a single
piston compressor is further degraded due to the
greater operating range required of the motor and the
possibility of overload at high end loading.

In order to decrease vibration in a single motor
compressor unit, it is known to increase the number
of compression chambers and pistons. However,
several problems and disadvantages are associated
with this approach. For example, in a reciprocating
piston type compressor the addition of more pistons
and cylinders requires a longer crankshaft having

L AN
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multiple eccentric portions. Besides the added si:ze,
complexity, and expense of increasing the number of
cylinders, there are problems associated with increased
crankshaft length. One such problem is what is known
as rotor whip, wherein the rotor of the electric

motor exhibits radial variations which cause difficulties
in maintaining a proper air gap between the motox,
rotor and stator. Also, a greater crankshaft length
may require an increased number of bearings, thereby
adding further to the expense and complexity of the
compressor.

A multi-unit system is often more efficient and
less expensive to manufacture and operate than a
larger single unit of the same capacity. However,
the prior art multi-unit systems remain complex and
expensive due to the typical modular design wherein
separate independently operating motor-
compressor units are mounted within a single housing.
In such an arrangement, a large housing is required
and very few dimenzional efficiencies are gained.
This is due primarily to the need for multiple
electric motors to drive the multiple compressor
units.

In the prior art multi-unit compressor assemblies
it is known to provide a single suction accumulator
within the hermetically sealed housing. In such an
arrangement, eithexr the suction inlet tubing is
connected between the suction accumulator and the
individual compressor units, or the interior of the
housing is at suction pressure, thus obviating the
need for tubing connecting the accumulator to the

compressor. A disadvantage of having the suction
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accumulator mounted within the housing is that
additional space within the housing is required, as
well as additional tubing. Furthermore, the suction
accumulator is subjected to the hotter operating
environment within the housing.

| The present invention overcomes the disadvantages
of the above-described prior art multi-unit compressor
assemblies by providing a hermetically sealed compressor
assembly wherein multiple positive displacement
compressors are synchronously coupled to and driven
by a single drive means.

Generally, the invention provides, within a
hermetically sealed housing, a pair of rotary vane
compressors having rotary crankshafts associated
therewith, and an electric motor having a rotatable
rotor. The crankshaft of each compressor is coaxially
coupled to the rotor at a respective end théreof, and
is synchroncusly driven thereby. o

More specifically,'the invention provides, in
one form thereof, a twin rotary compressor assembly
wherein a pair of rotary Vane compreséors are operably
mounted to opposite:ends of the'rofor of an electric
motor disposed within a hermetic shell. A quill
within the rotor provides means for coupling the

crankshafts to the rotor. The'compressor crankshafts

“ineclude re- sective eccentric portions that are

oriented opposite one another with respect to the
common motor and compressor axis of rotation. Gas
refrigerant is éupplied to a fluid inlet of each of
the compressors from a common suction ascumulator
mounted externally of the compressor assembly housing.

The accumulator includes two f£luid outlets, and a
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pair of conduits extend through a pair of spaced
apertures in the housing to provide fluid communication
between each of the fluid outlets and a respective
fluid inlet. |

A primary advantage of the twin rotary compressor
of the present invention is that this arrangement
allows use of the same tooling to double the capacity
range for a given rotary compressor family with a
minimum variation in component parts. Accordingly,
the multi-unit compressor assembly of the present
invention yields manufacturing simplicity, flexibility,
and efficiencies not realized by prior art multi-unit
compressors.

Another advantage of the present invention is
that a smaller multi-unit compressor assembly is
achieved by the provision of a single drive motor
coupled to two compressor mechanisms, thus decreasing
space requirements within the hermetic housing.

Yet another advantage of the present invention
is that a quieter compressor assembly is achieved
through the combination of two smaller compressors,
rather than a larger single unit.

A further advantage of the present invention is
that less vibration, i.e., rocking, is generated by
two compressor mechanisms wherein their eccentric
portions counterbalance one another, as opposed to
larger single units or non-synchronous multi-unit
assemblies.

A still further advantage of the present invention
is that a pair of smaller, inherently more efficient
compressor mechanisms provide the same displacement
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capacity ar larger single compressor units more
efficient. ' and with less vibration and noise.

Another advantage achieved by the structure of
the present invention is that by coaxially coupling
the crankshafts of a pair of compressors to oppnsing
ends of the motor rotor, rotor whip associated with
long continuous shaft arrangements is prevented and,
accordingly, maintenance of a proper rotor air gap is
facilitated.

Yet another advantage of the present invention
is that greater compressor capacity is achieved
without increasing the size of bearings, which would
ordinarily cause an accompanying increase in friction
and decrease in operating efficiency.

A further advantage of the twin rotary compressor
of the present invention is th the use of one
larger motor is more efficient from a mechanical
motor geometry standpoint and, furthermore, the
larger motor operates more efficiently with the motor
loading of the present invention wherein, during each
rotation of the rotor, two equal but out-of-phase
compression strokes occur.

A still further advantage of the present invention
resides in the fact that a single accumulator,
externally mounted to the compressor housing, is
capable of providing gas refrigerant to a pair of
rotary compressors through a pair of spaced apertures
in the housing.

Another advantage of the present invention is
the provision of an adjustable accumulator capable of
supplying gas refrigerant to a pair of spaced compressors
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within a housing, where the spacing between the
compressors may vary according to model variations.

Still another advantage of the present invention
is that an externally situated accumulator having two
conduits entering the hermetic housing and being
attached thereto, does not require a mounting bracket,
thus reducing material and manufacturing costs of the
compressor assembly.

The hermetic compressor assembly of the present
invention, in one form thereof, comprises a housing,
drive means disposed within the housing, and a pair
of positive displacement compressors. The drive
means is for providing a pair of synchronous axially
opposed rotary outputs. Each of the pair of compressors
has a rotary input coupled to a respective one of the
pair of rotary outputs.

There is further provided in one form of the
present invention, a4 hermetic compressor assembly
comprising a housing, an electric motor, and a pair
of compressor mechanisms. The electric motor is
operatively disposed within the housing and has a
rotor rotatable about an axis of rotation. Each of
the pair of compressors includes a crankshaft having
an eccentric portion thereon. The invention further
provides coupling means for coaxially coupling the
crankshafts to the rotor in opposing axial directions
along the axis of rotation, with the eccentric
portions positioned opposite one another with respect
to the axis of rotation.

The hermetic compressor assembly of the instant
invention still further provides, in ore form thereof,
a housing with an electric motor operatively disposed
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therein and including a rotatable rotor having
axially opposed ends. A pair of positive displacement
compressor mechanisms 'is also provided wherein each
of the mechanisms comprises a compression chamber, a
crankshaf': having an eccentric portion thereon, and
piston mear's within the chamber drivingly connected
to the eccentric portion for compressing gas within
the compression chamber during a compression stroke.
The invention still further provides coupling means
for drivingly coupling each of the crankshafts to a
respective axially opposed end of the motor rotor.
The crankshafts are coupled to the rotor such that
the completion of a compression stroke for one of the
compressor mechanisms occurs 180° of crankshaft
rotation out-of-phase with the completion of a
corresponding compression stroke for the other
compressor mechanism.

The invention still further provides, in one
form thereof, a hermetic compressor assembly comprising
a housing, a pair of compressor mechanisms within the
housing, and an accumulator external of the housing.
Each of the pair of compressor mechanisms has a fluid
inlet and the accumulator has a pair of fluid outlets.
The invention also provides means for providing fluid
communication between respective fluid inlets and
fluid outlets.

There is further provided, in one form of the
present invention, a hermetic compressor assembly
comprising a vertically upstanding cylindrical
housing, a tubular storage vessel external to the
housing, and conduit means for mounting the vessel to
the housing axially parallel to and in clesely spaced



S A

R <>l

Q0v D
o

el g
Ry,

15

20

25

30

-9-

relationship therewith. The housing includes compressor
means disposed therein and a pair of vertically
spaced apertures through which gas refrigerant is
supplied from outside of the housing to the compressor
means. The storage vessel includes & vessel inlet
and a pair of vessel outlets, wherein the outlets are
located at respective opposite ends of the vessel.
The conduit means further provides fluid communication
between the vessel outlets and the housing apertures.
Furthermore, the vessil outlets are spaced axially
inwardly of the housing apertures.

The invention still further provides, in one
form thereof, a method of assembling a multi-unit
hermetic compressor, wherein the spacing between a
pair of compressors within a housing is subject to
model design variation. Furthermore, each of the
pair of compressors has a fluid inlet associated
therewith. The method of assembling the compressor
assembly comprises a step of providing a pair of
spaced apertures in the housing substantially adjacent
to the fluid inlets of the compressors. A further
step comprises providing telescopic accumulator'means
for supplying gas refrigerant to the pair of apertures.
The accumulator means includes a vessel and a pair of
conduits at least one of which is slidably engaged
within an opening in the vessel. Each of the pair of
conduits has at its distal end away from the vessel a
fluid outlet. A further step of the method of
assembling a multi-unit hermetic compressor is
adjusting the telescopic accumulator means until the
pair of fluid outlets are substantially aligned with
the pair of apertures. A yet further step of the
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method of the present invention provides for inserting
the distal ends of the pair of conduits through the
apertures so that the pair of fluid outlets matingly
engage the pair of fluid inlets, respectively, to
establish fluid communication therebetween.

Fig. 1 is a side sectional view of a twin rotary
compressor in accordance with the principles of the
present invention; and

Fig. 2 is a sectional view of the compressor of
Fig. 1 taken along the line 2-2 of Fig. 1 and viewed
in the direction of the arrows.

In an exemplary embodiment of the invention as
shown in the drawings, and in particular by referring
to Fig. 1, a twin rotary compressor 10 is shown
having a housing generally designated at 12. Housing
12 has a top portion 14, a lower portion 16 and a
central portion 18. The three housing portions are
hermetically secured together as by welding or
brazing. A flange 20 is welded to the bottom of
housing 10 for mounting the compressor. Located
inside the hermetically sealed housing is a motor
generally designated at 22 having a stator 24 and a
rotatable rotor 26. The stator is provided with
windings 28. Stator 24 is secured to housing 12 at
substantially the axial center thereof by an interfer-
ence fit, such as by shrink fitting. Ro‘zor 26 has a
central cylindrical bore 30 provided therein into
which is secured - «uill 32 by an interference fit.

A terminal cluster 34 is provided on top portion 14
of the compressor for connecting the compressor to a
source of electric power. A post 36 is welded to top
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portion 14 for mounting a protective cover (not
shown) for terminal cluster 34.

A refrigerant discharge tube 38 extends through
top portion 14 of the housing and has an end 40
thereof extending into the interior of the compressor
as shown. The tube is sealingly connected to housing
10 at 42 as by soldering.

Twin rotary compressor 10, according to the
preferred embodiment of the present invention shown
in Fig. 1, includes a pair of rotary vane compressors
44 and 46 coupled to and drivingly engaged by rotor
26 of motor 22, More specifically, compressors 44
and 46 include respective crankshafts 48 and 50,
which are received within opposing ends of quill 32
and are retained therein. As illustrated in Fig. 1,
crankshaft 48 is secured against relative rotation
with respect to quill 32 by key locking means comprising
an axial slot 52 in crankshaft 50, a corresponding
channel 54 in quill 32 axially aligned with slot 52,
and a cylindrical key 56 engaging both slot 52 and
channel 54 to prevent relative rotational movement
therebetween. While shaft keys having different
shapes may be utilized, the preferred embodiments is
a cylindrical pin in an axial slot so as to provide
line contact for less wear and better endurance.
Alternatively, an axial spline arrangement or,
preferably, a slip fit of the crankshaft into the
quill together with a chemical bonding agent could be
utilized.

Referring now to Figs. 1 and 2 for a more
detailed description of rotary vane compressors 44
and 46 of the present invention, it will be understood
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that the following detailed description of compressor
44 is equally applicable to compressor 46 with '
respect to the general structure énd operatidn
thereof, with several minor exceptions noted below.
Crankshaft 48 is provided with an eccentric portion
58 which revolves around the crankshaft axis as
crankshaft 48 is rotatably driven by rotor 26.
Counterweight 60 is provided to balance eccentric 58
and is secured to end ring'62'of rotor 26 by riveting.
Counterweighf 60 is radially disposed 180° apart from
eccentric portion 58 for best balance.

Crankshaft 48 is journalled in a main bearing 64
having a cylindrical journal portibn 66 and a generally

-planar portion 68. Planar portion 68 is secured to

housing lo_ut three points 70 such as by welding of

.flanges 72 to the housing, as best illustrated in

Fig. 2. Compreséor 44 compfises a second bearing,

outboard bearing 74, disposed axially outwardly of

main bearing 64. Outboard bearing 74 is provided

" with a generally planar portion 76 and a journal

portion 78 to rotatably support crankshaft 48 at the
distal end thereof.

Located intermediate main bearing €4 and outboard
bearing 74 is compressor cylinder block 80. Cylinder
block 80 defines a cylinder therein, referred to
hereinafter as compression chamber 82. CompreSsor
cylinder block 80, outboard beafing 74, and main -
bearing 64 are secured together by means of 12 bolts
84, two of which are indicated in Fig. 1. By referring
to Fig. 2, it can be seen that six threaded holes 86
are provided in cylinder block 80 for securing
bearings 64, 74 and cylinder block 80 together. Of
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the twelve bolts 84, six of them secure outboard

bearing 74 to cylinder block 80 and are threaded into
holes 86.
bearing 64
holes 86.

secured to

The remaining six bolts secure main

to cylinder ®»lock 80 and are threaded into
An inner: discharge muffler plate 88 is
main bearing 64 and an outer discharge
muffler plate 90 is secured to outboard bearing 74 by
bolts 84, as indicated in Fig. 1.

By referring to Fig. 2, it can be seen that
cylinder block 80 has a vane slot 92 provided in the
cylindrical side wall 94 thereof into which is
received a sliding vane 96. Roller 98 is provided
which surrounds eccentric poxtion 58 of crankshaft 48
and revolves around the axis of crankshafr 48 and is
driven by eccentri¢ portion 58. Tip 100 of sliding
vane 96 is in continuous engagement with roller 98 as
vane 96 is urged against the roller by a spring 102
received in spring pocket 104. During operation, as
roller 98 rolls around compression chamber 82,
refrigerant will enter chamber 82 through a fluid
the

compression volume enclosed by roller 98, cylinder

inlet opening 106 in cylinder block 80. Nex*%,
wall 94, and sliding vane 96 will decrease in size as
roller 98 revolves counterclockwise around compression
chamber 82, as viewed in Fig. 2. Refrigerant contai:ied
in that volume will therefore be compressed and after
compression will exit through a relief 108 in sidewall
94.
presented by way of example only, it being ~“ntemplated

The aforeméentioned compressor mechanism is
that other piston means for compressing ¢ . within
chamber 82 may be used without departing from the
spirit and scope of the present inve:tion.
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A discharge gas routing system is included in
the disclosed embodiment of the present invention,
and provides means for discharging compressed gas
from within chamber 82 comprising a pair of discharge
ports in communication with chamber 82 and extending
through main bearing 64 and outboard bearing 74,
respectively. More specifically, compressed refrigerant
gas which is discharged through relief 108 flows
axially outwardly through discharge ports and valves
in both the main bearing and outboard bearing. The
gas is then discharged into first and secor.d discharge
mufflers comprising muffler chambers 110 and 112
defined by discharyge muffler plates 88 and 90 and the
outer surfaces of bearings 64 and 74, respectively.

A collar portion on muffler plates 88 and 20 sealingly
engages over journal portions 66 and 78, respectively,
as by a slip-fit.

Further routing of discharge gas from muffler
chambers 110 and 112, according to the gas routing
system disclosed herezin, is as follows. Discharge
gas expanded into muffler chamber 110 is routed to
chamber 112 thrcugh a passageway 114 extending
through bearings %4, 74 and cylinder block 80. The
resultant combined discharge gas in muffler chamber
112 is then routed back through the bearings and
c¢ylinder block by means of a pair of passageways 116

and 118. The discharge gas exits passageways 116 and

118 from the axially inward side of comp#asn or 44
directed toward motor 22 for cooling thereof.

As mentioned previously, the description with
respect to compressor 44 is equally applicable to
compressor 46 with several minor exceptions. Compressor
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46 is synchronously coupled to rotor 26 with its main
bearing 64a oriented axially inwardly, resulting in
compressor 46 being driven in a direction, with
respect to the compressor, opposite to that cf
compressor 44. Accordingly in. the disclosed embodiment,
main bearing 64a and outboard bearing 74a of compressor
46 are mirror images of respective bearings 64 and 74
of comprissor 44. Likewise, cylinder block 80a is
identicial to cylinder block 80, but is turned over in
order o properly cocperate with bearings 64a and 74a.
Another difference between compressors 44 and 46
is that compressor 46 is provided with a conventional
centrifugal oil pump 120 operably associated with
outboard bearing 74a and the end of crankshaft 50,
both of which are submerged in oil sump 122. During
operation, oil pump 120 pumps lubricating oil upwardly
through an oil passage extending longitudinally
through crankshafts 48 and 50, illustrated in Fig. 1
by passageway 124. The oil passages in crankshafts
48 and 50 include openings in the axially inward ends
thereof, which open into a space 126 separating the
crankshafts in quill 32. Accordingly, oil pump 120
pumps oil from oil sump 122 sequentially through oil
passage 124a in crankshaft 50, space 126 in quill 32,
and oil passage 124 in crankshaft 48. A hole 128 is
provided in the sidewall of journal 78 to dump excess
oil emerging from oil passage 124 having an opening
on the distal end of crankshaft 48. Radial passages
in the crankshafts deliver oil from oil passages 124,
124a to openings 130, 130a in crankshafts 48, 50 to
lubricate rollers 98, 98a, respectively.
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In assembling the twin totary compressor of the
present invention, it is important that crankshafts
48 and 5C be coupled to rotor 26 so that eccentric
portions 58 and 58a are oriented oppositely one

another with respect to the rotor axis of rotation.

In other words, the eccentric portions are radially

disposed 180° apart to achieve best dynamic balance

~and motor loading. Several ways of assembling

compressor assembly 10 to achieve the aforementioned

~ balance are contemplated. However, the preferred

method of assembly includes first press fitting or
shrink fitting shaft 50 within quill 32 so that
eccentric portion 58a is properly positioned with
respect to channel 54. Crankshaft 48 is then intro-
ducecd into quill 32 in slip fitting fashion and is
radially aligned so that key 56 may be engaged,
thereby insuring the proner orientatiqn of the
eccentric portions 58 and 58a with respect to one
another. _ ' : .

As discussed previously, counterweights 60 and
60a are provided on end rings 62 and 6:la to balance
eccentric portions 58 and 58a,.respectiVely, Counter-
weights 60 and 60a are'radially disposed 180° apart
from their adjacent eccentric portion 58 and 58a,
which are themselves radially disposed 180° apart
from one another. Accordingly, a’sﬁaggered configura—
tion is achieved, Whefeby moving axially from one end
of compressor 10 to the otl.zr, the eccentric portions
and counterweights alternate 180° apart from one
another, as illustrated in Fig. 1. This provides
optimal dynamic.balance of the composite rotating

mass.
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As an aid to engaging and stopping the penetra-
tion of crankshafts 48 and 50 into opposite ends of
quill 32 during compressor assembly, snap rings 132
and 134 are attached to crankshafts 48 and 50,

3 5 respectively, by means of a conventional annular

groove provided therein. With the snap rings positioned
on the crankshafts axially inwardly from the main
bearings, the snap ring will abut the end of the

quill, thus stopping further penetration of the

£
2
4
L

Tosaa® 10 crankshaft and establishing proper axial spacing
‘:::O: between the compressors. It is appreciated that
e annular shoulders formed on crankshafts 48 and 50 may
LA be used instead of snap rings 132 and 134 to provide
oaaeﬁ stop means for limiting axial penetration of the

e *® 15 crankshafts into the quill.

The twin rotary compressor 10 of the present

ala?", invention, in one form thereof, incorporates a
RN suction accumulator 136 external to housing 12,
comprising a generally cylindrical central portion
£ 20 138, a top end portion 140, and a bottom end portion
,‘ ) ﬁ; 142, The three accumulator portions are hermetically
secured together as by welding or brazing. A vessel

e, inlet for receiving gas and liquid refrigerant from a
’ refrigeration system (not shown) is provided in top

25 end portion 140, and is represented in Fig. 1 by

inlet tube 144 extending through end portion 140.
Inlet tube 144 is secured to end portion 140 by
welding or brazing. End 146 of inlet tube 144
extends into the interior of accumulator 136 and
30 includes a cylindrical screen filter portion 148,
Accumulator 136 is further provided with a pair
of fluid outlets, represent in the preferred embodiment

/
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of the figures by flanged openings 150 and 152 in end
portions 140 and 142, respectively. Openings 150 and

152 are axially aligned with one another along an

axis paralliel to and offset from the central longitudinal
axis of zccumulator 136, as shown in Fig. 2. Fig. 2

also shows inlet tube 144 entering top end portion

140 at a location off center.

A pair of conduits, shown as cylindrical tubes
154 and 156, constituvte means for providing fluid
communication between openings 150, 152 and fluid
inlet openings 106, 1l06a of compressors 44 and 46,
respectively. Ends 158 and 160 of tubes 154 and 156
extend through openings 150 and 152 into the interior
of accumulator 136, respectively. It can be seen in
the vertically orianted accumulator of Fig. 1 that
ends 158 and 160 terminate in the upper half of
accumulator 136, which represents the gaseous region
of the accumulator, thereby preventing introduction
of liquid refrigerant into the compressors.

Tubes 154 and 156 extend axially outwardly from
opposing ends of accumulator 136 and are given
respective 90° bends 162 and 164 so as to approach
central portion 18 of housing 12 at a substantially
perpendicular angle. Central portion 18 is provided
with spaced apertures 166 and 168 positioned substan-
tially adjacent to fluid inlets 106 and 106a, respec-
tively. In Fig. 1, adjacent positioning of apertures
166 and 168 means radially outwardly of inlets 106
and 1l06a so that tubes 154 and 156 may be inserted
therethrough and received within inlets 106 and 106a,
respectively.
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Cylindrical soldering flanges 170 and 172 secure
tubes 154 and 156 to housing 12 and conduct heat away
from the tubes as they are soldered to the housing.
Tubes 154 and 156 are sealed to fluid inlets 106 and
106a by means of O-rings 174 and 176 housed in
annular recesses 178 and 180 of the cylinder walls of
cylinder blocks 80 and 80a, respectiely.

The method of assembling twin rotary compressor
10 to incorporate suction accumulator 136, according
to the present inventicn, includes the following
steps subsequent to providing apertures 166 and 168
in housing 12 substantially adjacent to fluid inlets
106 and 106a. According to the preferred method,
tube 156 is inserted in flanged opening 152 and is
affixed thereto. Tube 154 is inserted in flanged
opening 150 and is left slidingly engaged therewith.
Accumulator 136 is then positioned generally parallel
to housing 12, and fixed tube 156 is positioned
adjacent aperture 168 while sliding tube 154 is
axially adjusted to align with aperture 166. Once
aligned, tubes 154 and 156 are inserted through
apertures 166 and 168 into fluid inlets 106 and 106a,
respectively, and are sealingly engaged therein by
O-rings 174 and 176. Tube 154 is then fixed to
flanged opening 150, and tubes 154 and 156 are
positively affixed to housing 12 at the location of
apertures 166 and 168 to mount accumulator 136 to
housing 12 without the need for additional mounting
brackets.

With respect to the method of assembling accumulator

136 to the housing, it is also contemplated that
tubes 154 and 156 may be axially positioned and
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affixed to respective flanged openings 150 and 152
prior to being inserted into spaced apertures 166 and
168. Furthermore, tubes 154 and 156 may both be
slidingly engaged with respective openings 150 and
152 during assembly.

It should be pointed out that the present
invention, as inherent from the disclosed embodiment,
may provide for the pair of compressors to coopera-
tively function so that a compression stroke for one
of the compressors occurs 180° of crankshaft rotation
out-of-phase with the completion of a corresponding
compression stroke for the other compressor. More
specifically, in the disclosed embodiment wherein a
pair of rotary vane compressors are mirror images to
one another and the eccentric portions are radially
disposed 180° apart, the described compression stroke
balancing occurs. Accordingly, the twin rotary
compressor of the present invention experiences two
compression pulses during each revolution, similar to
a twin cylinder reciprocating piston compressor.

This performance feature is advantageous in terms of
improving motor loading conditions.

It is appreciated that the twin rotary compressor
of the present invention permits the same tooling
used for manufacturing a single rotary compressor
unit to be used in manufacturing an assembly having
double the displacement capacity. However, the
requirement of a larger motor for us< in the twin
rotary compressor assembly may require a larger
diameter housing, thus necessitating larger diameter
flanges for the compressor bearings in order for them
to peripherally mount within the housing.
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THE CLAIMS DEFINING TLE INVENTION ARE AS FOLLOWS:

1. A hermetic compressor assembly, comprising a
housing; drive means disposed within said housing for
providing a pair of synchronous axially opposed rotary
outputs, said drive means comprising a rotatable rotor; and
a pair of positive displacement compressors, each having a
rotary input comprising a rotatable crankshaft;
characterized by coupling means fcc coupling both said
crankshafts to said rotor, including a quill coaxially
disposed within said rotor to receive and drivingly engage
said crankshafts therein; and stop means associated with
each of said crankshafts for_limiting'thé axial penetration
of a respective crankshaft into a respective end of said
quill, said stop means comprising abutment means on each of
said crankshafts for abutting a respective end of said

quill.

2. A hermetic compressor.assembly'as'claimed in clain
1 characterized in that the abutment means comprises a snap
ring attached to each of the crankshafts.

3. A hermetic compressor assembly as claimed in claim
1 characterized in that each of the pair of compressors has
a fluid inlet; and further characterized by an accumulator
external of the housing and having a pair of fluid outlets

located at opposed ends thereof; and means for providing

fluid communication between each one of the pair of £luid

outlets and a respective one of the pair of fluid inlets.

4. A hetmetic compressor assembly as claimed in claim

1 characterized in that the drive means comprises an
electric motor including a rotatable rotor, and the rotary
input of each one of the pair of compressors comprises a
rotatable crankshaft, and further characterized by coupling
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means for coupling both the crankshafts to the rotor,
including a quill coaxially disposed within the rotor to
receive and drivingly engage the crankshafts therein.

5. A hermetic compressor assembly as claimed in claim
4 characterized in that one of the crankshafts is engaged
with the quill by an interference fit therebetween and the
other of the crankshaits is engaged with the quill by key
means fcr preventing relative rotational movement

therebetween.

6. A hermetic compressor assembly as claimed in: claim
4 characterized in that the housi:g includes an o0il sump in
a bottom portion thereof; and further characterized by oil
pump means for pumping oil from the o0il sump to the pair of
compressors, the oil pump means including an oil passage
extending longitudinally through each of the crankshafts.

7. A hermetic compressor assembly as claimed in claim
6 characterized in that the coupling means comprises a quill
coaxially disposed within the rotor into which the
crankshafts are received at respective ends thereof;, and
each oil passage includes an opening into the quill, the oil
pump means further comprising the quill, whereby oil from
the sump is pumped through one of the oil passages to the
other through the quill.

8. A hermetic compressor assembly as claimed ip claim
4 characterized in that each of the crankshafts has an
eccentric portion thereon, each eccentric portion having
rotating mass, and further characteérized by counterbalancing
means associated with the rotor for balancing the rotating

masses of the eccentric portions,
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9. A hermetic compressor assembly as claimed in claim

8 characterized in that the counterbalancing means comprises

a pair of weights attached to the rotor at axially opposed
ends thereof, each cf the pair of weights being mounted
oppositely the eccentric portion located adjacent thereto,
with respect to the axis of rotation.

10. A hermetic compressor assembly as claimed in claim
1 characterized in that the housing is vertically
upstanding, and the axially opposed rotary outputs are
rotatable about a vertical axis.

DATED this 31st day of January, 1990

TECUMSEH PRODUCTS COMPANY

WATERMARK PATENT & TRADEMARK ATTORNEYS,
2nd Floor,

"The Atrium",

290 Burwood Ronad,

Hawthorn,

Victoria, 3122,

AUSTRALIA.

LID/KB:EK(11:35)




27 490/88

NSNS N e ——

\\\\\

740 98a



B S TR R o pera Ry T RSy et e

Tigeic .

114
> 0 72 a4
L 136

. \lI8

l, 174 /

i (O O)i\_~140
j i
1 (8 _— L.y

i 170 Y 150
% 154

71 \ X /4L Mo2

oo / /L _
108/ > - g

" log !
92

70 24




