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HERMETIC COMPRESSOR UNIT MOUNTING
MEANS

Owen H. Scheldorf, Fern Creek, Ky., assignor to Gen-
eral Electric Company, a corporation of New York

Filed Dec. 11, 1958, Ser. No. 779,767
3 Claims. (Cl. 230—235)

The present invention relates to hermetic compressor
upits and is more particularly concerned with an im-
proved means for mounting a compressor unit within a
hermetic casing.

Hermetically sealed compressor units such as those
used in the refrigeration industry comprise a compressor
and a motor for driving a compressor suitably supported
s a unit within a hermetically seslad casing. For the
purpose of protecting the motor-compressor unit against
damage during handling or shipment thereof and to ab-
sorb the normal operating vibrations of the unit, the
unit may be resiliently supported within and in normally
spaced relation with the casing. Some of the known
sealed compressor units having internal supporting means
capable of protecting the unit against extreme handling
and shipping abuse without breakage or other damage
to the support means or the unit have provided substan-
tial clearances between the unit and casing so that the
casings were relatively large as compared with the units.
Others, to keep the clearances and hence the size of the
casings small, have included expensive adjustment fea-
tures and have been of such sturdy construction as to
form exceptionally good paths for the transmission of
the normal motor-compressor unit operating noises and
vibrations to the casing. As a result, the units have
such cbjectionally high external operating noise levels
that they are objectionable for many uses as for exam-
ple in household refrigerators, room air conditioners and
the like.

It is an object of the present invention to produce a
simple and low cost means for mounting a motor-com-
pressor unit within a hermetic casing. .

Another object of the invention is fo produce an im-
proved motor-compressor unit mounting designed to mini-
mize noise transmission from the compressor unit to the
casing while effectively protecting the unit from damage
during shipping or handling thereof.

A further object of the invention is to provide an im-
proved resilient mounting means for a motor-compressor
unit composed of a relatively small number of parts and
so designed as to greatly facilitate assembly of the
hermetically sealed unit. ]

Further objects and advantages of the present inven-
tion will become apparent as the following description
proceeds and the features of novelty which characterize
the invention will be pointed out with particularity in the
claims annexed to and forming part of this specification.

In accordance with the present invention there is pro-
vided a hermetic compressor including a casing and a
motor-compressor unit vertically supported within the
casing by spring means positioned between the bottom
of the compressor unit and the casing. - Means to stabilize

and limit movement of the unit within the casing and.

to minimize the noise transmission from the unit to the
casing comprises a stranded wire cable secured to the
upper portion of the unit to form loops extending hori-
zontally outwardly from the unit on opposite sides thereof
and spring means connecting the loops to the casing.
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This spring and cable arrangement in which the springs
maintain the loops under temsion in a horizontal and
neutral or non-load bearing position during normal op-
eration of the compressor provides an improved noise
isolating and stabilizing means for maintaining the unit
in spaced relation with the casing during normal opera-
tion thereof.

For a better understanding of the invention reference
may be had to the accompanying drawings in which:

Fig. 1 is an elevational view partly in section showing
a hermetic compressor embodying the present invention;

Fig. 2 is a fragmentary horizontal sectional view along
line 2—2 of Fig. 1;

Figs. 3 and 4 are fragmentary elevational views illus-
trating the operation of the mounting means of the pres-
ent invention in absorbing or snubbing vertical movement
of the compressor unit within the casing;

Fig. 5 is a fragmentary sectional view taken generally
along line 5-5 of Fig. 1 illustrating the operation of the
present invention in limiting rotational movement of the
compressor unit about a vertical axis; and :

Figs. 6 and 7 are detail views taken respectively alon
lines 66 and 7—7 of Fig. 2.

With particular reference to Fig. 1 of the drawing, there
is shown a hermetically sealed compressor comprising a
compressor cnit 1 comprising a motor 2 for driving a
compressor 7, the unit being housed within a sealed cas-
ing 3. The casing comprises an upper portion 4 and a
lower portion 5 secured together in fluid tight relation
by the welding of the suitable flanges 6. As the detailed
comstruction of the compressor unit forms no particular
part of the present invention its specific construction fea-
tures are neither shown nor described in detail,

For the purpose of resiliently supporting the compres-
sor unit 1 within the casing 3 there is provided in the
illustrated embodiment of the invention a single coil
spring 8 disposed between the bottom of the unit and the
bottom of the casing. :

As the spring 8 normally supports the entire weight
of the compressor unit, it preferably is positioned at ap-
proximately the center of gravity of the unit in order that
the unit will be balanced as much as possible on its ver-
tical support means. The spring is largely confined with-
in a cup 9 having tapered side walls 10 which permit
limited lateral or horizontal movement of the upper por-
tions of the spring 8 and hence the unit compressor unit
within the casing. - The upper end of the spring 8 en-
compasses and closely engages a pin 12 secured to the
bottom of the compressor unit 1, the pin 12 extending
into the cup 9 so that contact of the portions of the spring
8 surrounding the pin 12 with the tapered side walls 10
of the cup will limit lateral displacement of the unit with-
in the casing 3 under a severe shock.

The spring 8 resiliently supports the normal weight of
the compressor unit and absorbs or resists some of the
vertical vibration or other movement of the unit, maxi-
mum travel of the compressor unit in a vertical direc-
tion being limited either by contact of the top of the
unit with a bumper 16 secured to the top of the casing
3 or by contact of the strengthening rim 17 of the cup
9. During normal operation of the compressor, the move-
ment thereof will not cause the unit to reach either of
these limiting positiors, the bumpers being provided pri-
marily for protection of the unit during shipping or other
rough handling. , ) :

In order to stabilize the unit within the casing 3 and
also to snub or resist vibratory movement:of the com-
pressor in a vertical, horizontal or rotational direction,
the present invention provides a new and improved noise
isolating and vibration absorbing mount connecting the
upper portion of the unit to the upper portion 4 of the
casing. The means for accomplishing this result includes
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4 wire cable 20" connected to the top
spaced points in order to provide opposed loops of wire
cable 21 and 22 extending outwardly from the unit on
each of two opposed sides thereof, these loops being
¢onnected to the compressor case by spring means adapted
to maintain the loops 21 and 22 in a horizontal position
duting the normal operation of the compressor and to
maintain the compressor unit in spaced relation. with the
walls of the casing 3. In the illustrated embodiment of
the invention the spring means comprises a flat member
24 having its mid section 25 secured along with the bump-
¢r 16 to the top of the case 3 by means of resistance
welding or the like. The member 24 also comprises op-
posed pairs of spring fingers 27 and 28 extending down-
wardly on opposite sidés of the unit and terniinating in
hiook end portions 29 between the compressor unit and
the casing. These spring fingers 27 and 28 and the cable
loops 21 and 22 are so constructed that the spring fingers
maintain the loops under tension during normal opera-
tion of the unit without exerting either an upward or a
downward component of force on the unit.

- In this construction the cable is the principal noise
isolator in minimizing the transmission of the operational
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of the unit at
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noises of the unit to the upper part of the casing al-

though it is aided in this respect by means of the spring
fingers 27 and 28 which maintain the loops 21 and 22
under tension and thereby limit noise transmission by
damping vibrations of the individual wires forming the

25

cable 20. For maximum ‘strength and noise isolation, -

the ¢able is preferably composed of a plurality of wires
twisted into strands and a plurality of strands twisted
into the form of a cable or rope, the wire cable known
as “aircraft quality cable” being particularly suitable in
the application of the present invention to small and
‘medium size compressor units such as those used in the
household refrigerator. and room air conditioner indus-
tries.

While any suitable means may be employed for secur-
ifig the cable 20 to the unit to form. the opposed loops
21 ‘and 22, in the embodiment of the invention illustrated
and for the purpose of facilitating assembly, the cable
20 is formed into a closed large loop employing for
example a sleeve 30 such as that illustrated in Fig. 2
¢rimped into the ends of the cable to secure or anchor
the two ends together. This large loop is then secured
to the upper part of the unit by means of spaced straps
‘31 which: are spot welded to the unit and which have their
end portions. 32 folded or rolled back over. the cable
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In the reverse situation, that is when the movement of
the compressor is downwardly within® the casing 3 the
cable loop as shown in Fig. 4 bends upwardly from the
unit under the tensioning action of the spring fingers
so that these fingers apply an upwardly directed force
component -opposing or snubbing the downward move-
ment of the unit. At the sameé time the spring fingers
28 are pulled inwardly in the same manner as when the
movement of the unit is:upward as illustrated in Fig. 3.
In both cases, the snubbing action increases as the com-
pressor unit moves farther from its normal position thus
furnishing continuously increased resistance to the move-
ment of the unit until such time as the unit contacts the
bumper 16 or the cup 9.

In order to prevent the spring fingers or more partic-
ularly the edges thereof from cutting the cable, a sleeve
similar to the sleeve 3@ which is employed to join the
two ends of the cable is also provided in the opposite
1oops so that there is no direct contact between the cable
and the spring fingers. In addition, this sleeve  which
extends beyond the outer edges of the pairs of spring
fingers provides greater stability by preventing any flexing
of the cable on or between the fingers so that both fingers
in each pair of spring fingers will act uniformly on the
cablé in inaintaining the cable loop in fension. Prefer-
ably, the outer ends of the sleeves 30 are bell-shaped in
order to preveﬁt the ends of these sleeves from cutting
into and damaging the cable. A similar construction
is also advisable on the crimped ends 32 of the straps 31.

In order to facilitate the assembly of the cable in the
spring fingers and also to position the cable loops in
the proper relationship with reference to spring fingers,
cach of the clips 30 are preferably provided with a tab
34 which fits relatively snugly into the slot or space
35 between the adjacent fingers of each pair. This con-
struction will become more apparent from Figs. 6 and 7
of the drawing, in which the sleeve 3@ is of roughly tri-
angular cross-section in order to obtain maximum crimp-
ing action on the cable 20. . . )

An additional function of the tab 34 is to maintaii
the cable loops in proper assembled relationship with ref-
erence to the :spring fingers upon any rotational move-
ment of the compressor unit about a vertical axis. The
manner in which the vibrational movement is snubbed or
absorbed is illustrated in Fig. 5. Upon counterclock
wise movement of the compressor as viewed in Fig. 35
the upper spring finger 28 moves inwardly thus apply-

~ing a greater tension to that portion of the loop %2 while -

:and crimped in order to anchor the cable relative to the -

straps 31. By proper positioning of the straps 31 rela-
tive to the spring ends 29, the loops 21 and 22 are nor-
‘mally disposed in a horizontal plane so that a snubbing
‘action is obtained upon vertical movement of the unit
in either direction until the unit finally -contacts either
the bumper 17 or the cup 9.

The operation of the cable and spring arrangement in
- snubbing or damping vertical vibrations of the unit is il-
Tustrated in Figs. 3 and 4 of the drawing, it being un-
derstood that the operation of the spring fingers and cable
loops on the opposite side of the compressor is the same
s that of the spring fingers -and cable loop illustrated.

With reference to Fig. 3, a movement of the com-
pressor unit upwardly causes the cable loop 22 to move
from its normal dotted line position in which it extends
‘horizontally outwardly from the unit to, for example,
the full line position. .During this movement, the tension
spring fingers 28 move from their normal. dotted line
positions to their full line position and in so doing ap-
ply an increasing tensional force on the cable which after
‘the cable has passed off center or away from its hori-
Zontal position has a downwardly directed component
‘opposing the upward movement of the unit.. This snub-
'_bing action c¢ontinues with a continued increase in the
downwardly directed component of force acting on the
cable until the unit contacts the bumper 16.
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tension on the lower finger 28 is relieved to some extent
as that portion of the compressor and the cable coit-
nected thereto move toward the case 3. The reverse ac-
tion occurs simultaneously. with respect to the other pair.
of fingers 27. In the absence of the tab 34 the existing
action would tend to cause the sleeve 38 to move -axial-
ly or in other words slide through the. hook end por-
tions 29. However, upon contact of the tabs 34 with
one or the other spring fingers this movement is limited
and the unit is- quickly returned to its normal position.

" For the purpose of preventing accidental dislodgment of
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the sleeve 30 from its cooperating spring fingers, all of
the spring fingers 27 and 28 are preferably designed to
that in their unstressed positions as .illustrated by the
lower fingers 28 in Fig: 5, they are sufficiently closs to
the case 3 to prevent the cable or more specifically the
sleeve from passing out of the hook. end -portion %2 be-
tween those portions and the casing. : :

~From the above description of the invention, it will
be seen that there has been provided a resilient mount
arrangement for a compressor which is of simple ‘and low
¢ost - construction and which can be readily assembled
along with the compressor unit, For example, after the
member 24 has been secured to the top of the case, the
compressor unit can be disposed within the case simply
by placing it within the upper case portion 4 while that
portion is in an inverted position and hooking the cable
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ioops onto their cooperating spring fingers. Thereafter
the spring 8 is slipped into the pin 12 and the lower sec-
tion 5§ of the case placed in position, the tapered walls
of the cup 9 facilitating threading of the spring 8 into
the cup during this operation. Finally, the flanges 6 are
seam. welded to seal the upper and lower portions of
the case 4 and 5 into a unitary fluid tight structure. In
addition the supporting and stabilizing means are so
constructed so that in normal operation of the unit, nor-
mal vibrations thereof are quickly snubbed or lLimited so
that the operating clearances between the unit and the
case can be held to a minimum thus permitting the use
of smaller volume casings.

While the present invention has bsen described with
reference to a particular embodiment thereof, it will be
understood that the invention is not limited thereto and
it is intended by the appended claims to cover all such
modifications as come within the true spirit and scope of
the invention.

What I claim as new and desire to secure by Letters
Patent or the United States is:

1. A vibration absorbing mounting for a resiliently
supported motor compressor unit positioned within a
casing comprising a spring member adaptied to be secured
to the top of said casing and having a pair of spaced
spring fingers extending on each of two opposed sides of
said unit, said fingers having hock-shaped end portions
arranged in spaced relation with said casing and said unit,
a stranded wire cable, fastening means for securing said
cable to said unit to form a loop on each of said opposed
sides of said unit, an inflexible sleeve enclosing each of
said loops and having end portions disposed in the hooked
end portions of the adjacent pair of said fingers, said pairs
of said fingers subjecting said loops to horizontal tension
forces to position said unit laterally in said casing, each
of seid sleeves including tabs extending between the
spaced fingers of each of said pairs of fingers and in con-
tact therewith for preventing axial displacement thereof
relative to said fingers thereby to limit horizontal rota-
tional movement of said unit relative to said casing, the
hooked end portions of said fingers in their unstressed
positions being spaced from said casing a distance less
than the diameter of said sleeves to prevent disengage-
ment of said sleeves from said fingers upon displace-
ment of said unit to a position in which some of said
fingers are unstressed.

2. A vibration absorbing mounting for laterally sup-
porting a motor compressor unit within a casing com-
prising a flat spring member adapted to be fastened to
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the top of said casing and having a pair of spaced spring
fingers arranged to extend downwardly on each of two
opposed sides of said unit, sach of said fingers having
hooked end portions nermally disposed in spaced rela-
tion with said unit and said casing, a stranded wire cable
adapted to be secured to the top of said unit to form a
laterally extending loop of cable on each of said opposed
sides of said unit, an inflexible sleeve enclosing a portion
of each of said loops and disposed in said hooked end
portions of the adjacent pair of said fingers whereby
sald oppcsed pairs of said fingers maintain said loops
under tension to position said unit laterally in said cas-
ing and snub vertical vibrations of said unit, each of said
sleeves including tabs extending between the spaced
fingers in contact therewith for preventing axial displace-
ment thereof relative to said fingers and thereby limit
horizontal rotational movement of said unit relative to
said casing.

3. A vibration absorbing and snubbing means for a
motor compressor unit resiliently supported within a cas-
ing comprising a member adapted to be secured to the
top of said casing and having spaced spring fingers
adapted to be disposed in pairs on each of two opposed

sides of said unit, said fingers including hook-shaped end

portions, a flexible stranded wire cable, means for secur-
ing said cable to said unit to form 2 loop of cable on
each of said opposed sides of said unit, an inflexible
sleeve enclosing the portions of each of said loops and
disposed in the end portions of said fingers, the opposed
pairs of spring fingers maintaining said loops under ten-
sion in a horizontal plane thereby to position said unit
laterally in said casing and to snub vertical vibrations
of said unit, each of said slesves including tabs extending
between the spaced fingers in contact therewith for pre-
venting axial displacement thereof relative to said fingers
and thereby limit rotational movement of said unit.
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