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ABSTRACT OF THE DISCLOSURE

An apparatus for adjusting the effective volume of a
compressor cylinder clearance pocket, including a closure
member and spacer members for retaining the closure
member in a plurality of alternative positions in the clear-
ance pocket.

e e

This invention relates to compressors and more particu-
larly to piston-type compressors having cylinder clear-
ance pockets for controlling the capacities of the com-
pressor cylinders.

Conventionally, the cylinders of piston-type compres-
sors are usually individually designed of specific capacities
which are dictated by the requirements of their respective
compressors. Consequently, each compressor cylinder, or
group of compressor cylinders, for a particular piston-
type compressor is usnally of different capacity than that
for another piston-type compressor. When a clearance
pocket is provided for a.compressor cylinder, this differ-
ence in the required cylinder capacity normally neces-
sitates a variation in the volume of the clearance pocket
communicating with the compressor cylinder. Hereto-
fore, this variation in cylinder clearance pocket volume
has generally been obtained by the alteration of the
basic cylinder casting to form the cylinder clearance
pocket of the required volume. This method- of varying
the clearance pocket volume, however, requires costly
pattern changes and is extremely uneconomical in appli-
cation.

An object of the present invention is to provide a new
and improved apparatus for adjusting the effective volume
of a cylinder clearance pocket as necessary to provide
the required cylinder clearance pocket volume without re-
quiring an alteration of the cylinder casting.

Another object of the invention is to provide a new and
improved apparatus of the type set forth which is rela-
tively simple and economical in construction and highly
efficient and dependable in operation. S

The foregoing objects, and the other objects and ad-
vantages of the invention which will be apparent from the
following description taken in connection with the ac-
companying drawings, are obtained by the provision, in
combination with a compressor cylinder and a clearance
pocket communicating with the cylinder, of an apparatus
for varying the volume of the clearance pocket communi-
cating with the cylinder. This apparatus comprises a clo-
sure means disposed within the clearance pocket for clos-
ing a portion of the volume of the clearance pocket from
communication with the cylinder, and a means for adjust-
ing the disposition of the closure means in the clearance
pocket to vary the portion of the volume of the clearance
pocket closed by the closure means from communication
with the cylinder.

Referring to the drawings wherein two embodiments of
the invention have been given for the purposes of illus-
tration:

FIG. 1 is a fragmentary sectional view of a portion of.

a piston-type compressor illustrating a compressor cylin-
der in combination with a clearance pocket containing an
embodiment of the present invention;

FIG. 2 is an enlarged sectional side view of the clear-
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ance pocket shown in FIG. 1, taken on line 2—2 of FIG.
1, with the embodiment of the invention disposed to
permit communication of a minimum portion of the
volume of the clearance pocket with the compressor
cylinder;

FIG. 3 is an enlarged sectional side view generally simi-
lar to FIG. 2, but showing the embodiment of the inven-
tion disposed to permit an increased portion of the
volume of the clearance pocket to communicate with the
compressor cylinder;

FIG. 4 is an exploded view of the embodiment of the
invention illustrated in FIGS. 1 through 3; and

FIG. 5 is an enlarged sectional side view generaily simi-
lar to that of FIG. 3 but illustrating a clearance pocket
containing an alternative embodiment of the invention.

Referring more particularly to the drawings wherein
similar reference characters designate corresponding parts
throughout the several views, FIG. 1 illustrates a frag-
mentary view of a piston-type compressor designated gen-
erally at 10 which includes a housing 12 having a bore
14 forming one of the cylinders of the compressor 10.
The cylinder bore 14 communicates adjacent its head end
15 with an inlet fluid passage 16 which is adapted to
supply fluid to be compressed to the cylinder bore 14,
and a discharge fluid passage 18 which is adapted to
convey compressed fluid from the cylinder bore 14. A
valve 20 is disposed within the inlet fluid passage 16 to
conirol the flow of the fluid to be compressed into the
cylinder bore 14. A valve 22 is disposed within the dis-
charge fluid passage 18 to control the flow of the com-
pressed fluid from the cylinder bore 14.

A piston 24 is slidably disposed within the cylinder bore
14 for ‘compressing the fluid introduced into the cylinder
bore 14 by the fluid inlet passage 16. The piston 24 is
secured by a mounting nut 26 to one end of a piston rod
28 which is suitably connected at its opposing end to a
driving means such as a crankshaft (not shown) to trans-
mit reciprocatory movement to the piston 24.

The cylinder bore 14 communicates at its head end 15
with a fluid passage 30 which, in turn, communicates with
a housing cavity 31. The housing cavity 31 communicates
with one longitudinal end of a constant diameter, cylin-
drical clearance pocket 32. The clearance pocket 32 re-
ceives fluid displaced by the piston 24 during its move-
ment towards the head end 15 of the cylinder bore 14 to
control the compression of the fluid within the cylinder
bore 14 during such movement of the piston 24. '

As illustrated in FIGS. 2 and 3, the clearance pocket
32 is provided with a radially extending, annular shoulder
34 adjacent its end communicating with the fluid passage
30. The clearance pocket 32 is closed at its opposing end
by a cover plate 36 which is detachably secured to the
housing 12 by a plurality of bolts or similar fastening
means 38. The cover plate 36 includes an annular shoulder
49 which projects longitudinally into the clearance pocket
32 and engages the walls 33 of the clearance pocket 32.

A closure or plug member 46 is disposed transversely
within the clearance pocket 32 for closing off a portion
of the volume of the clearance pocket 32 from communi-
cation with the cylinder bore 14. The closure member 46
is formed to include a solid, circular head portion 48 which
has a diameter substantially equal to the constant diam-
eter of the clearance pocket 32 and, thus, engages the
walls 33 of the clearance pocket 32 along its circumfer-
ence. The head portion 48 of the closure member 46 is
provided with a circumferential, annular groove 52 con-
taining an annular sealing member or ring 54 which pre-
vents fluid leakage between the head portion 48 and the
walls 33 of the clearance pocket 32. The head portion 48
carries a reduced diameter, circular nose pertion 5@ of the
closure member 46 which, as illustrated in FIGS. 2
through 4, extends longitudinally from the head portion



3,354,790

48 towards the housing cavity 31. Alternatively, however,
the disposition of the closure member 46 could be re-
versed to cause the -nose portion 50 to extend longitu-
dinally from the head portion 48 towards the cover
plate 36.

The closure member 46 is retained transversely in the
clearance pocket 32 by a plurality of annular spacer
members or rings 56. The spacer rings 56 are each formed
with a diameter substantially equal to the constant diame-
ter of the clearance pocket 32 and include axially dis-
posed, ‘aligned .openings -58. The spacer rings 56 are dis-
posed transversely in the clearance pocket 32 with their
circumferences in engagement with the walls 33 thereof
and retain the closure member 46 transversely in the
clearance pocket 32 by wedging the head portion 48 be-
tween the annular shoulder 34 of the clearance pocket 32
and the annular shoulder 40 of the cover plate 36. The
openings 58 in the spacer rings 56 permit the latter to re-
ceive the nose portion 50 of the closure member 46 dur-
ing their retention of the closure member 46 and prevent
the. spacer rings 56 from substantially reducing the flow
volume of the clearance pocket 32. ‘As illustrated in FIGS.
2 and 3, the spacer rings 56 are constructed of substan-
tially equal cross-sectional width and are all of identical
construction.

From the foregoing it will be seen that the spacer rings
56 are each interchangeable in position in the clearance
pocket 32 with the head portion 48 of the closure mem-
ber 46. Thus, the portion of the volume of the clearance
pocket 32 closed off from communication with the cylin-
der bore 14 may readily and easily be varied as required
by merely interchanging the position of the head portion
48 of the closure member 46 with that of one of the seal-
ing rings 56. Furthermore, it will be seen that, by remov-
ing the closure member 46 and the sealing rings 56 from
the clearance pocket 32, the entire volume of the clear-
ance pocket: 32 may be permitted to communicate with
the cylinder bore 14. In this latter instance, however, a
sealing ring :(not shown) should normally be located
circumferentially around the annular shoulder 40 .of the
cover plate 36 to prevent leakage between the annular
shoulder 40 and the walls 33 of the clearance pocket 32.

By way of more specific example, with the closure mem-
ber 46 located as illustrated in FIG. 2, substantially all
of the volume of the clearance pocket 32 is closed off from
the cylinder bore 14. If, however, it is necessary to in-
crease the portion of the volume thereof communicating
with ‘the cylinder bore 14, the head portion 48 of the
closure member 46 and the spacer rings 56 need only be
interchanged in position, as shown in FIG. 3, to.decrease
the portion of the clearance pocket 32 closed by the
closure member 46 from the cylinder bore 14. In like
manner, the portion of the volume of the clearance pocket
32 communicating with the cylinder bore 14 may be
varied as required without the necessity for altering the
cylinder casting.

FIG. 5 jllustrates a modified embodiment of the present
invention wherein all parts similar to those previously de-
scribed are designated by the reference character for their
similar part followed by the suffix a. In this embodiment
of the invention, the spacer rings 59, 60, 62, 64, 66, 68, 70
and 72 are particularly constructed to permit extremely
accurate location of the closure member 46a within the
clearance pocket 32a. More specifically, as will be seen
from FIG. 5, each one of the spacer rings 59, 60, 62, 64,
66, 68, 70 and 72 is constructed of a different cross-
sectional width. Thus, the positions of the spacer rings
59, 60, 62, 64, 66, 68, 70 and 72 and the closure member
464 may be interchanged to provide almost finite disposi-
tion of the closure member 464 in the clearance pocket 32a.

From the foregoing it will be seen that I have provided
a new and improved apparatus for varying the portion of
the volume -of a clearance pocket communicating with a
cylinder to vary the capacity of the cylinder without alter-
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ing the casting forming the cylinder. It will also be seen
that, although my invention is relatively simple and eco-
nomical in construction, it provides a highly efficient and
dependable adjustment of the portion of the volume of
the clearance pocket communicating with the cylinder.

It ‘will be understood, however, that, although a pre-
ferred and an alternative embodiment of the invention
have been illustrated and described in detail, the inven-
tion is not limited simply to these embodiments but con-
templates other embodiments and variations which utilize
the concepts and teachings of this invention.

Having thus described my invention, I claim:

1. In combination with a compressor cylinder and a
clearance pocket communicating with said cylinder, an
apparatus for varying the volume of said clearance pocket
communicating with said cylinder, comprising:

a closure member disposed within said clearance pocket
for ¢losing a portion of the volume of said clearance
pocket from communication with said cylinder; and

a plurality of separable spacer rings disposed within said
clearance pocket and relocatable therein to adjust
the disposition of said closure member in said clear-
ance pocket to vary the portion of the volume of
said clearance pocket closed by said closure member
from communication with said cylinder.

2. An apparatus according to claim 1, wherein said
spacer rings are interchangeable in position with said
closure member to adjust the location of said closure
member in said clearance pocket.

3. An apparatus according to claim 2, wherein said
spacer rings are constructed of varying dimensions to
facilitate the relocation of said closure member within said
clearance pocket.

4. In combination with a compressor cylinder and a
clearance pocket communicating with said cylinder, an
apparatus for varying the volume of said clearance pocket
communicating with said cylinder, comprising:

a closare member extending transversely in said clear-
ance pocket for closing a portion of the volume of
said clearance pocket from communication with said
cylinder; and

a plurality of separable annular spacer members ex-
tending transversely in said clearance pocket to re-
tain said closure member in position therein and
interchangeable in position with said closure member
to adjust the position of said closure member in said
clearance pocket to vary the portion of the volume
of said clearance pocket closed by said closure mem-
ber from communication with said cylinder.

5. An apparatus according to claim 4, wherein said
spacer members are formed of different widths to facilitate
the relocation of said closure member at substantially any
position in said clearance pocket.

6. An apparatus according to claim 4, wherein a means
is provided for retaining said closure member and said
annular spacer members transversely in said clearance
pocket.

7. An apparatus according to claim 6, wherein said re-
taining means comprises a retaining member disposed
within said clearance pocket adjacent each of the oppos-
ing ends thereof.
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