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1
COMPRESSOR CONSTRUCTION

BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION

This invention relates in general to the construction
of compressors and, in particular, to a new and useful
compressor which is contained in a closed casing and
which is suspended on spring elements so that a lower
portion thereof rests in a damping liquid on a damper
stopper which includes a member having a plurality of
radially extending blades arranged around the axis of
rotation of the compressor motor.

2. DESCRIPTION OF THE PRIOR ART

A typical known type of enclosed compressor, which
is used mainly for heating and cooling operations, in-
cludes a motor compressor body which is supported by
a so-called shock loop at its upper end and springs ar-
ranged along the side which suspend the body within a
closed casing so that the lower portion engages into a
damping liquid. A disadvantage of the known construc-
tion is that the shock loops and the spring elements
which suspend the body of the compressor tend to be-
come misaligned or weakened so that the body hits
against the casing especially during impact force which
is developed at the time of starting or stopping the com-
pressor.

SUMMARY OF THE INVENTION

The present invention provides an improved en-
closed compressor which includes an electric motor
driven compressor body which is supported by a spring
suspension in addition to a support by a damper stop-
per which engages into the damping liquid. The ar-
rangement is such that the compressor is supported so
that during the starting and stopping, the suspension
ensures the effective resting of the provocation of
sound and vibration from the motor compressor body
to the closed casing. In accordance with a preferred ar-
rangement of the invention, the compressor body is
supported on a damper stopper which extends into the
damping liquid arranged at the bottom of a casing. The
arrangement advantageously includes either a single
stopper member with radially extending blades which
extend radially in respect to the axis of rotation of the
motor or a pair of cooperative damper stopper e¢le-
ments.

In the case of the use of the pair of cooperative
damper stopper elements, a lowermost element is sup-
ported directly on a leaf spring arranged in the bottom
of the compressor housing and it includes radially ex-
tending blades between which there are formed cham-
bers into which radially extending vanes of a second
damper stopper member which is secured to the com-
pressor body extend. The construction is such that even
though the motor compressor body is subjected to se-
vere impact during starting and stopping, there is an ef-
fective damping of the compressor by the relative
movement of the vanes of the one damper stopper
member in respect to the blades of the other so that all
of the stresses are easily absorbed. The construction is
such that no excess stress develops in the closed casing,
the supporting springs or the discharge pipes leading
from the motor compressor to the casing. The arrange-
ment permits a lowering of the spring constant of the
support springs and a marked lessening of the amount
of vibration which is propagated from the motor com-
pressor to the casing. Reduced vibration of the casing
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means that there is a much lesser vibration of the
springs which support the casing and the pipes leading
to the outside of the casing housing and this greatly al-
leviates the problem of strength in these parts. The ef-
fect is obtained with the inventive construction not
only during starting and stopping but also during opera-
tion. Because the supporting springs can be made with
a smaller spring constant due to the action of the
damper stopper, the coupling between the motor com-
pressor and the closed casing is made sufficiently flexi-
ble to produce the effects of arresting propagation of
sound and vibration from the motor compressor to the
casing and also prevents damage to the respective parts
even during operation.

With the two damper stopper elements which rotate
relative to each other within the damping liquid such as
lubricating oil, the stresses which are developed partic-
ularly during starting and stopping are adequately
damped by the displacement of the oil within the closed
casing. The relative movement which takes place be-
tween the vanes of one of the stopper elements and
those of the other permits a displacement of the damp-
ing liquid and an absorption of the stresses.

Accordingly, it is an object of the invention to pro-
vide a compressor construction which includes a closed
casing with a motor driven compressor mounted in the
casing on support springs and with a damper stopper
member secured to the compressor body which in-
cludes radially extending vanes or blades which are ar-
ranged around the axis of rotation of the motor rotor.

A further object of the invention is to provide an im-
proved compressor construction which includes a
motor driven compressor body having a lower end im-
mersed in a damping liquid within a closed housing on
a damper stopper assembly which includes a lower
member which is resiliently supported on a leaf spring
to the bottom of the casing and an upper member se-
cured to the casing body, the members including radi-
ally extending blades or vanes which are alternately ar-
ranged around the axis of the motor rotor, the vanes
having small openings for the passage of damping liquid
therethrough during the relative rotative movement of
the damper stopper elements secured to the compres-
sor body in respect to the damper stopper element sup-
ported on the leaf spring at the bottom of the housing.

A further object of the invention is to provide a com-
pressor construction which is simple in design, rugged
in construction and economical to manufacture.

For an understanding of the principles of the inven-
tion, reference is made to the following description of
typical embodiments thereof as illustrated in the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 is a vertical sectional view of a compressor
constructed in accordance with the prior art;

FIG. 2 is a vertical sectional view of a compressor
constructed in accordance with the invention;

FIG. 3 is a separated perspective view of the two
damper stopper elements supporting the compressor
body shown in FIG. 2;

FIG. 4 is a developed vertical sectional view showing
the two damper stopper elements interengaged;

FIG. 5A is a vertical sectional view of another em-
bodiment of the damper stopper;
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FIG. 5B is a plan view of the damper stopper shown
in FIG. 8a;

FIG. 6 is a developed vertical sectional view of still
another embodiment of damper stopper; and

FIG. 7 is a plan view of the damper stopper shown in
FIG. 6.

DESCRIPTION OF THE PRIOR ART

An example of a known type of enclosed compressor
which is used mainly for cooling and heating purposes
includes an outer closed casing or housing a in which
is contained a motor driven compressor body b. The
body carries a shock loop ¢ and is suspended from the
casing a by springs 4. In order to permit adequate ab-
sorption of sound or vibration produced by the motor
compressor body b so that it will not be propagated to
the closed casing a, the shock loop ¢ and the spring d
must be rendered too soft so that the compressor body
will be caused to hit against the casing or the shock
loop ¢ or the springs d damaged or broken due to im-
pact force developed at the time of the starting or stop-
ping of the compressor.

GENERAL DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring particularly, to FIGS. 2-4, the invention
embodied therein comprises a motor driven compres-
sor or compressor body generally designated 1 which
includes a driving motor 2 which has a rotor which ro-
tates about a substantially vertical axis. Compressor
body 1 comprises the usual cylinder block, crank case,
bearings, crank shaft, connecting rod, piston pin, pis-
ton, valve and other parts required for gas compression
and which are not shown. The rotor of the motor 2 is
secured to an end of said crank shaft and it is arranged
such that the motor is driven to effect compression
when power is delivered to the exciting winding 2’ Al
though the motor compressor used in the embodiment
shown, is of a reciprocating type, it is of course possible
to employ a rotary vane type.

In accordance with the invention, the motor com-
pressor body 1 is housed in a closed housing or casing
which comprises an upper portion 4 and a lower por-
tion 3 which are welded together around a closing joint
5. Although not shown in the drawings, a gas opening
or aperture is provided in the closed casing. The lower
part of the motor compressor body 1 is immersed in a
lubricating oil or damping liquid 6 contained in the
closed housing at the lower portion thereof. In accor-
dance with a feature of the invention the motor body
is supported on a damper stopper N which includes two
damper stopper elements 7 and 8. One of the damper
stopper elements 7 is secured to the compressor body
1, for example, by screws 9 which extend through radi-
ally extending opening 17. The other damper stopper
element 8 is mounted on a leaf spring 10 having ends
which engage into securing lugs 11, 11 at the bottom
of the lower housing part 3. Securing screws 9’ extend
through the leaf spring 10 into the lower damper stop-
per member 8. The two stopper elements are com-
bined, for example, by encircling clips 12 so that the
weight of the compressor body 1 will be conveyed from
one damper stopper to the other but so that one
damper stopper 7 which is secured to the body 1 may
rotate relative to the damper stopper element 8 which
is carried by the leaf spring 10. The damper stopper as-
sembly includes an opening arranged centrally thereof
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to accommodate a suction port of an oil pump which
is disposed below the compressor body 1, but which is
not shown. The holding brackets 11 cover both ends of
the leaf spring 10 so as to prevent deformation of the
spring in the direction of rotation thereof and also in
order to provide stoppers for inhibiting any excess
elongation of the spring 10. The weight of the motor
compressor body 1 and the motor 2 thereof is conveyed
to the leaf spring 10 via the damper stopper 8 and to
the casing part 3. Thus, the leaf spring 10 constitutes
a main spring support system in the vertical direction.
The encircling clips 12 do not restrict relative move-
ment of the damper stoppers in the direction of rota-
tion, but they limit the relative movement of the
damper stoppers in a vertical direction.

The motor compressor body 1 also carries arms or
lugs 13 which are affixed to rod springs 14 and the
upper ends of these springs are loosely fitted in spring
bearing 15 providing on the lower casing portion 3. The
upper casing portion 4 carries stoppers 16 which are
located vertically above the respective rod springs 14.
Several groups of such arms 13, rod springs 14, spring
bearings 15 and stoppers 16 are provided around the
circumference of the body 1. Although the movement
of the motor compressor body together with the motor
2 which forms a part thereof is limited by the fairly rigid
leaf springs 10, the rod springs 14 also act as a regulator
of the lateral movement of the body within the casing.
In addition the arms 13 and the spring bears 15 operate
as stoppers in respect to lateral movement. The springs
14 also act as controls in respect to rotational relative
movement between the body 1 and the casing. The rod
springs 14 need a relatively low spring constant be-
cause it may be determined only by the forces in the
lateral direction in the direction of rotation and each
rod spring is allowed to make a deformation of an
amount sufficient to transmit average torque and oper-
ation to the casing 3. When the motor compressor body
1 moves in a vertical direction, the top end of each rod
spring 14 abuts against the corresponding stopper 16 to
prevent or inhibit any further movement. Thus the rod
springs 14 are designed to mainly constitute the spring
system along a direction of rotation of the motor com-
pressor.

The gas discharge pipe of the motor compressor body
1 is usually arranged to connect the compressor body
1 and the casing parts 3 or 4 together so that this may
also be formed to act as a spring and if its shape is suit-
ably selected it won't exert any influence on the springs
10 and 14.

As seen particularly in FIGS. 3 and 4, the damper
stopper elements 7 and 8 are of generally disk-shaped
configuration. The element 7 includes a plurality of
vanes or blades 18 which extend radially and are ar-
ranged around the axis of rotation of the motor rotor.
The damper stopper includes an annular portion 19
which is designed to support the weight of the motor
compressor body 1 with the motor 2 over the fixed
damper stopper element 8. The damper stopper ele-
ment 7 includes a central opening 20 to permit free
passage of oil to the intake port of the oil pump of the
motor compressor body 1 and a similar opening 24 is
provided in the element 8. The element 8 includes an
outer annular portion 21 and an inner annular portion
22 of much smaller diameter which are connected to-
gether by the blades or vanes 23. The spaces between
the blades 23 define chambers 25 as shown in FIG. 4,
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which accommodate the vanes 18 of the movable
damper stopper element 7. The vanes 18 of the damper
stopper element 7 alternate with the vanes 23 of the
stopper 8 and each of the chambers 25 which is pro-
vided with lubricating oil openings 27 in the element 7
and 28 in the element 8. When the damper stopper ele-
ment 7 moves relative to the damper stopper element
8, for example, in the direction as indicated by the
arrow 50 in FIG. 4, the damping fluid or lubricating oil
in the chambers 25 is displaced so that it moves
through the openings 27 or 28 and absorbs the stresses
due to the relative movements of the elements 7 and 8.
Continued movement of the parts relative to each other
will cause the vanes 18 of the element 7 to engage
against the vanes 23 of the element 8 and prevent any
further movement. The openings 27 and 28 thus pro-
vide metering orifices openings for the passage of the
damping liquid to absorb the stresses during the rela-
tive motion between the elements 7 and 8. The open-
ings 27 and 28 also aid in discharging bubbles in the
damping liquid. The damping elements 7 and 8 may of
course be other than disk-shaped but may be of any
shape which includes the radially extending vane mem-
bers.

As shown in FIGS. 5A and 5B, only one damper stop-
per member 7' may be provided and the rod springs are
replaced with other springs, e.g., coil springs, which
suspend the motor compressor and permit it to move
vertically and laterally. In the embodiment shown in
FIGS. S5A and 5B, the element 7' is secured directly the
body 1 and the vanes 18' are located directly in the
damping fluid 6. Movement of the body 1 with the
damping element 7 secured thereto will thus cause the
vanes 18’ to move in the damping liquid so that the tor-
tional stresses will be absorbed within this liquid.

In the arrangement of FIGS. 6 and 7, there are two
damper stopper elements 7'’ and 8"’ which cooperate
similar the embodiments of FIGS. 1 to 4. In the em-
bodiment of FIGS. 6 and 7, however, the vanes 18’ are
relatively thick and the vanes 23'' on the element 8"/,
are relatively narrow. In addition, the vanes are con-
structed so that they are not arranged alternately but
18'' ride over the surfaces of the vanes 23*'.

In the embodiment shown in FIG. 7, stopper ele-
ments 29 are contained on the damper stopper member
7'"" and stopper elements 30 are contained on the
damper stopper member 8'''. The spacing between
these elements define the limits of the relative move-
ment between the elements 7'’ and 8'''.

In respect to the embodiment of FIG. 3, in some in-
stances, it is desirable to define radially extending
blades 23 directly on the casing 3 or some similar sup-
port and without the use of the annular portions 21 and
22.

While specific embodiments of the invention have
been shown and described in detail to illustrate the ap-
plication of the principles of the invention it will be un-
derstood that the invention may be embodied other-
wise without departing from such principles.

What is claimed is:

1. A compressor construction comprising a closed
casing, a motor compressor body arranged within said
casing and having a rotor rotatable about an axis of ro-
tation, spring means for supporting said motor com-
pressor body in said casing at a location spaced from
the interior of said casing, a damping liquid comprising
a lubricating oil contained in the lower portion of said
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casing, and damper stopper means connected to said
compressor body and including first and second stop-
per elements, said first stopper element being secured
to said compressor body, said second stopper element
being supported below said first stopper element within
said housing, each of said first and second stopper ele-
ments having radially extending blades, the blades of
said first stopper member being interengaged between
the blades of the second stopper member, the blades of
said second stopper member defining chambers there-
between with escape openings for the passage of the
damping liquid during the relative movement of said
stopper members and the blades thereof and a support
spring supporting said second stopper element and
mounted in said housing in the damping liquid and
being connected to said second and said housing in a
manner to prevent rotation of said second element but
to permit some vertical movement thereof.

2. A compressor, according to claim 1, wherein the
blades of the upper one of said damper stopper ele-
ments engage upon the tops of the blades of the lower
one of said damper stopper elements and of a size that
they are wider than the spacing between the blades of
said lower damper stopper element.

3. A compressor construction comprising a closed
casing, a motor compressor body arranged within said
casing and having a rotor rotatable about an axis of ro-
tation, spring means for supporting said motor com-
pressor body in said casing at a location spaced from
the interior of said casing, a damping liquid comprising
a lubricating oil contained in the lower portion of said
casing, and damper stopper means connected to said
compressor body and including said spring means in-
clude a lug extending outwardly from a side of said
motor compressor body with an upstanding rod spring
thereon, said housing having a spring bearing engaged
with said upstanding rod spring, said damper stopper
means comprising first and second damper stopper ele-
ments, one of said elements being secured to said
motor compressor body and a leaf spring in the bottom
of said housing resiliently supporting the other of said
damper stopper elements.

4. A compressor construction comprising a housing,
a motor driven compressor body including a driving
motor and a rotatable rotor located within said hous-
ing, a plurality of rod springs arranged around the cir-
cumference of said motor compressor body and se-
cured to said housing holding said motor compressor
body at a spaced location from the interior of said
housing, a lubrication oil for damping and lubricating
said motor in the lower portion of said housing, a
damper stopper assembly connected to the bottom of
said motor compressor body and located in said lubri-
cating oil and including a first damper stopper element
secured to said body and a second damper stopper cle-
ment rotatably movable in respect to and located below
said first damper stopper element, and a leaf spring
supporting said second damper stopper element below
said motor compressor body and preventing rotation
thereof, said first and second damper stopper elements
having radially extending blades arranged around the
axis of rotation of the rotor.

§. A compressor, according to claim 4, wherein said
leaf spring includes ends engaged with the bottom of
said housing, and brackets arranged over each end of
said leaf spring leaving the outward expansive move-
ment thereof under the weight of said damper stopper,
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said blades of said first damper stopper being disposed
within alternate blades of said second damper stopper,
and securing clips holding said first and second damper
stopper elements against vertical displacement but per-
mitting relative rotational movement therebetween.
6. A compressor according to claim 4 wherein said
blades of said first damper stopper are disposed within
alternate blades of said second damper stopper, said
blades of said second damper stopper being narrower
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in width and more in number than said blades of said
first damper stopper, said blades of said first damper
stopper riding over the surface of said blades of siad
second damper stopper permitting relative rotational
movement between said first and second damper stop-
pers, said stoppers having openings through said blades

permitting the damping liquid to flow out.
* * * * *



