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My invention relates to compressors and more
particularly to compressor head assemblies.

In some types of compressors such as those
used in refrigerating apparatus a thin flexible
metal disk is employed. for controlling flow of
fluil through the intake passages to. the com-
pressor. A relatively high pressure is exerted
against this disk. during the compression. stroke
tending to distort or break the disk. In the
past a plurality of very small intake passages
have been employed so that the remainder of
the member containing the intake passages
provides adequate support. In my arrange-
ment, I have employed much larger holes for
the intake passages, thereby decreasing the pres-
sure drop and increasing the volumetric. ef-
ficiency, while at the same time providing for
sufficient support to minimize distortion or
breakage of the disk.

Accordingly, it is an object of my invention to
provide an improved compressor head assembly
including an. improved arrangement for mini-
mizing pressure drop.

It is another object of my invention to provide
an improved compressor head assembly includ-
ing an improved arrangement for supporting a

flexible valve element and for minimizing break-

age thereof.

It is a further object of my invention to- pro-
vide an improved compressor head assembly
which is simple to manufacture.

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

For a better understanding. of my invention
reference may be had to the accompanying
drawing in which Fig. 1 is a sectional elevation
view of a portion of a compressor incorporating
an embodiment. of my invention; Fig. 2 is a view
taken along the line 2—2 in Fig. 1; and Figs. 3,
4 and 5 show modified forms of my invention.

In carrying out the objects of my invention an
elongated member is formed into annular shape
and is positioned so as to extend across the in-
take passages with one face of the member being
adjacent the flexible valve element. In this
way the elongated member acts to brace the
flexible valve element against the force exerted

on this element during the compression stroke

of the compressor.
Referring to Figs. 1 and 2 there is shown a
portion of the frame I of a compressor having
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a cylindrical bore 2 formed therein. The top
of the cylindrical bore 2 is closed by & head as-
sembly 3. This assembly includes the head
member 4 which is held against the top of the
compressor frame | by a plurality of bolts 6 ex-
tending through the head member 4 and into the
body of the compressor frame I. A flat re-
silient flexible valve element or valve 6 is held
in position between the head member 4 and
the frame | and serves as a gasket at the en-
gaging surfaces of the head member 4 and the
frame (. The head member 4 is shaped to
provide a recess 1 within which is received &
circular member 8. The member 8 has a press:
fit. with the wall 9 of the recess 7 and is addition-
ally held in assembled positive position with the
head member 4 by a fastening device or rivet 10.

A concave resilient disk 1{ is mounted at the
top of the head member 4 to provide a muffle
chamber 12. The head member 4 is bored to
provide two passages {3 communicating with the
mufile chamber (2, and the head member is
further bored to provide a passage (4 communi-~
cating with the recess 7. Tubes. {5 are brazed.
to the head member: 4 in. communication with:
the passages 13 to conduct vaporized: refrigerant
from the refrigerating system (not shown) to
the muffle chamber 12. Similarly a tube 16-is
brazed to the head member 4 in communication
withi the passage 14 to conduct compressed re-
frigerant form:. the compressor to the refrigerat-
ing system.. In order to provide for the passage
of vaporized refrigerant from the mufile cham-
ber 12 to the bore or cylinder 2 where it may be:
compressed by a reciprocating piston {1 a plu-
rality of ports 18 are annularly disposed about
the head member 4. These ports {8 are in the
form of passages or holes of substantial diam-

eter extending through the head member 4.

The flexible element 6 is arranged to engage the
surface 19 of the head member & and the.surface
20 of the member 8 so-as to cover and close the
ports 18. During the downward or suction
stroke of the reciprocating piston 17 the flexible
valve element 6 is forced downwardly out of en-
gagement with the surface 20: by the differential
pressure exerted thereon so as to:permit passage
of vaporized vefrigerant through the ports (8
to the bore or cylinder 2.. Similarly the member
8 is provided with a plurality of annularly dis-
posed -exhaust. ports or passages 21 extending
through the member 8 so as. to provide for the
discharge of compressed refrigerant from the
cylinder 2 into the recess T and thenece through:

5 the dischargze passage 14 and the tube (6. A
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resilient metal disk 22 is disposed between the
member 8 and the head member 4 and is urged
by its natural resilience into engagement with
the surface 23 of the member 8 in order to cover
the exhaust ports 2f. During the upward or
compression stroke of the piston 1T the flexible
disk 22 is forced away from the surface 23 to
open the ports 21 and permit passage of com-
pressed refrigerant from the cylinder 2.

The general arrangement of the compressor
head assembly described above has been used
previously. However, it has been the previous
practice to use a much larger number of much
smaller openings for the intake ports. This was
rendered necessary in order to minimize the
distortion and breakage of the valve element 6
under the high pressure exerted thereagainst
during the upward or compression stroke of
the piston 17. The use of a plurality of very
small openings for the intake passages results
in an undesirably high pressure drop through
the intake portion with a resultant lower volu-
metric efficiency. Also these small holes and the
large number of them required makes the prob-
lem of drilling in mass production more dif-
ficult. I have overcome these difficulties by
utilizing instead a smaller number of intake
openings (8 of a substantially greater diameter.

In order to brace the valve element § and to
minimize distortion and breakage thereof I pro-
vide a ring or annular element 24 which extends
across the ports 18 generally at the center of
the cross section of these ports. The ring or
ring-shaped element 24, which is preferably in
the split form illustrated, rather than a con-
tinuous ring, is formed from an elongated ele-
ment which is bent into the shape shown. An
annular recess or groove 25 is provided in the
face of the head member 4 on the side adjacent
the flexible valve element 6 for receiving and
supporting the split ring 24. The groove or
recess 25 intersects each of the ports 18 along
a line generally extending through the center of
the cross section of these ports. The ring 24 is
preferably made of a material similar to that of
the head member 4, such as steel, and it is copper
brazed into engagement with the head member
4. This copper brazing may conveniently be ac-
complished at the same time that the tubes {5

and 16 are copper brazed into engagement with

the head member 4. In the form shown in Fig.
2, the ends 26 and 217 of the ring 24 are disposed
within one of the ports i8. In order to allow for
variations which may occur during mass produc-
tion manufacture, one of the ends 26 is bent
outwardly out of the line of the ring 24. It can
be seen that this deflection of a portion of the
end 26 allows for some variation in the length of
the elongated element of which the split ring 24
is formed and also for some variation in the
diameter of the circular recess 25.

In the arrangement described above intake
ports 18 of substantial diameter are employed
with a resultant decrease in pressure drop
through the intake portion below that present
where the smaller openings previously used are
employed and a resultant increase in volumetric
efficiency. At the same time any tendency to-
ward breakage of the valve element 6 because of
the use of these larger openings is minimized by
the addition of the generally centrally disposed
split ring 24. It can be seen that, during the
compression stroke of the piston, the valve ele-
ment § is forced against the surface or face 28
of the ring 24, which surface 28 is in the plane
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of the surfaces 9 and 20, thereby bracing the
valve. Thus an increase in volumetric efficiency
over that available in the constructions pre-
viously employed is achieved with no increase in
the tendency toward distortion or breakage of
the flexible element 6. Although the ring 24
has been shown extending generally through the
center of the cross section of the ports 18, it may
be disposed closer to the surface 20 of the cir-
cular member 8 than to the surface 19 of the
head member 4, since the stress on the valve
element 6 is greater in the area generally ad-
jacent the surface 20 than in the region generally
adjacent the surface [9. :

In the form shown in Fig. 2 a split ring is em-
ployed in which the ends 26 and 27 are disposed
within one of the ports 18. In the modified form
shown in Fig. 3, two concentric split rings 29
and 30 are employed. In lieu of extending gen-
erally across the center of the cross sectional
area of the ports (8, as in the form disclosed in
Fig. 2, the split rings or annular elements 29 and
30 are disposed on each side of the line extending
through this center point, so as to provide two
elements extending across each of the ports
spaced so as to impart a maximum of bracing
to the flexible valve element 6. In utilizing the
split ring form shown in Fig. 3 as part of the com-
pressor head assembly, two concentric grooves or
recesses would obviously be formed within the
head member 4, each of the grooves receiving a
corresponding one of the split rings 29 and 30.

The form shown in Fig. 3 also differs from
that illustrated in Fig. 2 in that the ends 3f and
32 of the split ring 29 and the ends 33 and 34
of the split ring 30 are disposed within the area
or space between adjacent ports 18 rather than
within a particular one of the ports i8. The
ends 31 and 32 and the ends 33 and 34 are, as
shown, spaced slightly from each other so as to
allow for slight variations in the length of the
elongated elements from which the rings 29 and
30 are formed and slight variations in the diam-
eter of the recesses in which these rings are re-
ceived. It will be apparent that the ends 26

“and 27 of the ring 24 in the form shown in Fig.

2 could, if desired, be disposed in the space or
area between adjacent ports 18 in lieu of being
arranged within one of the ports as shown. Con-
versely, the form shown in Fig. 3 could be ar-
ranged using only one split ring in lieu of the
two shown, this one ring being positioned so as
to extend through a line running generally
through the center of the ports 8.

Another modified form of my invention is
shown in Fig. 4. In this form a single elongated
element or a strip 35 is formed so as to provide
two concentric annular portions or rings 36, 37.
The elongated element 35 is positioned so that
the ends 38, 39 therecof are disposed within one
of the intake ports 18. The element 35 is fur-
ther shaped to provide a portion 40 extending
diagonally across the center of the port (8 be-
tween the ends 38 and 39 and connecting the two
concentric rings 36, 37. The form shown in Fig.
4 provides two bracing portions extending across
each of the ports 18, as in the form shown in
Fig. 3.

In Fig. 5 there is shown another modified form
of my invention in which two split rings or an-
nular elements 41 and 42, each corresponding to
the form shown in Fig, 2, are employed. The split
rings 41 and 42 are arranged to extend across the
intake ports §8 on opposite sides of a line extend-
ing through the center of the cross section of these
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intake ports, as in the forms illustrated in Figs. 3
and 4. The ends 43 and 44 of the ring 41 are
disposed within one of the intake ports 18, and the
ends 45 and 45 of the other of the split rings 42
are disposed within an adjaeent intake port 18.
Corresponding to the arrangement shown in
Fig. 2 one of the ends £3‘of the ring 41 and one
of the ends 43 of the ring 42 are deflected out of
the line of the respective ring. In the specific
form shown the end 43§ is bent outwardly from
the line of the ring 4{ and the end 45 is bent
inwardly from the line of the ring 42.

While I have shown and described specific em-
bodiments of my invention I do not desire my
invention to be limited to the particular con-
structions shown and described and I intend, by
the appended claims, to cover all modifications
within the spirit and scope of my invention.

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

1. In a compressor having a cylindrical bore, a
member for closing said bore, a plurality of an-
nularly dispesed intake ports extending through
said member, a flat resilient intake valve arranged
to cover said ports, said member having an an-
nular recess therein intersecting said ports, said
recess being formed in the face of said member
adjacent said valve, and a ring-shaped element se-
cured within said recess for bracing said valve.

2. In a compressor having a cylindrical bore, a
member for closing said bore, a plurality of an-
nularly disposed intake ports extending through
said member, & flat resilient intake valve ar-
ranged to engage one face of said member and
to cover said ports, said member having an an-
nular recess therein intersecting said ports, said
recess being formed in said one face of said mem-~
ber, and a ring-shaped element secured within
said recess, said element having one face dis-
posed in the plane of said one face of said mem-
ber for engaging said valve to brace said valve.

3. Tn a compressor having a cylindrical bore, a
member for closing said bore, a plurality of an-
nularly disposed intake ports extending through
said member, g flat resilient intake valve arranged
to cover said ports, said member having an an-
nular recess therein intersecting said ports, said
recess heing formed in the face of said member
adjacent said valve, and a split annular element
secured within said recess for bracing said valve.

4. In a compressor having a cylindrical bore, a
member for closing said hore, a plurality of an-
nularly disposed intake ports extending through
said member, a flat resilient intake valve arranged
to cover said ports, said member having an an-
nular recess therein intersecting said ports, said
recess being formed in the face of said member
adiacent said valve, and an element secured with-
in said recess for bracing said valve, said ele-
ment being formed into a split ring with the
ends of said element spaced from each other.

5. In a compressor having a cylindrical bore, a
member for cloging said bore, a plurality of an-
nularly disposed intake ports extending through
said member, a flat resilient intake valve arranged
to cover szid ports, said member having an an-
nular recess therein intersecting said ports, said
recess being formed in the face of said member
adjacent said valve, and an element secured with-
in said recess for bracing said valve, said element
being formed into a split ring with the ends of
said element spaced from each other, both ends
of said split ring being disposed in a space between
two adjacent ports.
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6. In a compressor having a cylindrical bore, &
member for closing said bore, a plurality of an-
nularly disposed intake ports extending through
said member, g flat resilient intake valve arranged
to cover said ports, said member having an an-
nular recess therein intersecting said ports, said
recess being formed in the face of said member
adjacent said valve, and an ejement secured with-
in said recess for bracing said valve, said element
being formed into a split ring with the ends of said
element spaced from each other, both ends of said
split ring being disposed within one of said perts.:

7. In a compressor having a cylindrical bore, a
member for closing said bore, a plurality of an-
nularly disposed intake ports extending through
said member, a flat resilient intake valve arranged
to cover said ports, said member having an an-
nular recess therein intersecting said ports, said
recess being formed in the face of said member
adjacent said valve, and an elongated element
formed into a split ring and secured within said
recess for bracing said valve, both ends of said
elongated element being disposed within one of
said ports, one of said ends of said element being
bent from the line of said ring.

8. In a compressor having a cylindrical bore,
a member for closing said bore, a plurality of an-
nularly disposed intake ports extending through
said member, a flat resilient intake valve ar-
ranged to cover said ports, said member having
two annular recesses therein intersecting said
ports, said recesses being formed in the face of
said member adjacent said valve, and two split
annular elements each secured within a corre~
sponding one of said recesses for bracing said
valve.

9. In a compressor having a cylindrical bore, a
member for closing said bore, a plurality of an-
nularly disposed intake ports extending through
said member, a flat resilient intake valve arranged
to cover said ports, said member having two an-
nular recesses therein intersecting said ports, said
recesses being formed in the face of said member
adjacent said valve, and two elongated elements
each formed into a split ring and each secured
within a corresponding one of said recesses for
bracing said valve, both ends of one of said ele-
ments being disposed within one of said ports,
both ends of the other of said elements being dis-
posed within another of said ports, one end of
each of said elements being bent from the line of
the ring formed by the respective element.

10. In a compressor having a cylindrical bore,
a member for closing said bore, a plurality of an-
nularly disposed intake ports extending through
said member, a flat resilient intake valve arranged
to cover said ports, said member having an an-
nular recess therein intersecting said ports along
a line extending generally across the center of
the cross section of said ports, said recess being
formed in the face of said member adjacent said
valve, and a ring-shaped element secured within
said recess and extending generally across the
center of the cross section of said ports for brac-
ing said valve.

11. In a compressor having a cylindrical bore,
a member for closing said bore, a plurality of an-
nularly disposed intake ports extending through
said member, a flat resilient intake valve arranged
to engage one face of said member and to cover
said ports, said member having an annular re-
cess therein intersecting said ports along a line
extending generally across the center of the cross
section of said ports, said recess being formed in
said one face of said member, and a ring-shaped
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element secured within said recess and extending
generally across the center of the cross section
of said ports, said element having one face dis-
posed in the plane of said one face of said member
for engaging said valve to brace said valve.

12. In a compressor having a cylindrical bore,
a member for closing said bore, a plurality of an-
nularly disposed intake ports extending through
said member, a flat resilient intake valve arranged
ta cover said ports, said member having two con-~
centric annular recesses therein intersecting said
ports, said recesses being formed in the face of
said member adjacent said valve, and means for
bracing said valve during the compression stroke,

said means including an elongated element formed 15 2,339,048
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into two concentric rings and received within said
recesses, each end of said element being disposed
within one of said ports, said element including a
portion connecting said two rings and extending

~across said port between said ends.

OWEN H. SCHELDORF.
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