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13 Claims.

This invention relates to valve assemblies in
which one or more ring or plate type valves con-
trol the passage of air or other fluid through the
assembly by movement in response to pressure
variations of a determined degree on opposite
sides of the assembly.

Valve assemblies of this kind are widely used
in air compressors and like machines to control
the admission and discharge of air to and from
a compression chamber. They may be adapted
to function as inlet or discharge valves and are
used in sufficient numbers to insure a flow of air
proportional to the capacity of the compression
chamber. It is desirable for efficient operation
of the compressor that the ported or valve liff
area of each valve assembly be as great as possible
and that the flow of air through each assembly
be substantially unrestricted while the valves are
open. It is contemplated by this invention to
provide a valve assembly improved in such re-
spects as will permit the formation of a larger
ported area in the assembly and facilitate the flow
of air therethrough.

One object of the invention is to increase the
capacity of ‘& valve assembly by increasing the
ported or valve lift area thereof.

Another object of the invention is to increase
the valve lift area of a compressor valve assembly
without increasing the diameter of the valve seat
nor of the space in the wall of the compression
chamber occupied by the assembly.

In carrying out these objects a novel valve.

construction has been obtained in which a plu-
rality of valve seats are stacked in spaced par-
allel planes, each seat having a ported area adapt-
ed for communication with the compression
chamber and controlled by an individual pressure
responsive valve ring.

Other objects and structural details of the in-
vention will be apparent from the following de-
scription when read in conjunction with the ac-
companying drawings, wherein:

Fig. 1 is a view of a compressor cylinder em-
bodying the valve mechanism of the invention,
part of the cylinder being broken away to show
a discharge valve assembly in longitudinal sec-
tion;

Fig. 2 is an enlarged view of a portion of Flg 1,
showing only the valve assembly and the mount-
ing therefor in the compressor cylinder;

Fig. 3 is a top plan view of the valve assembly
of Figs. 1 and 2;

Fig. 4 is a bottom plan view of the valve assem-
bly of Figs. 1 and 2;
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section, taken substantially along the line 5—5
of Fig. 2;

Fig. 6 is a detail plan view of an auxmary valve
seat comprised in the assembly of Figs. 1 and 2;

5 Fig. 7 is a view in cross section of the guxiliary

valve seat of Fig. 6, and is taken substantially
along the line 7—17 thereof;

Fig. 8 is a detail view, in perspective, of a com-
bination guide and buffer plate embodied in the
valve assembly of the invention;

Fig. 9 is a detail plan view of a valve spring-
embodied in the assembly of the invention;

Figs. 10. and 11 are cross sectional views taken
along the respective lines {0—I19 and ({—I1 of
Fig. 9; ]

Fig. 12 is a view, in longitudinal section, of a
valve assembly of alternative construction;

Fig. 13 is a view, in cross section, of the valve
assembly shown in Fig. 12, and is taken substan-
tially along the line 13—13 thereof; and

Fig. 14 is a view similar to Fig. 2, showing the
invention as embodied in an inlet valve assembly.

The compressor cylinder of Fig. 1 is of the.dou-
ble acting type in which an independent com-
pression chamber is formed on each side of a
reciprocable piston (5. The flow of air to and
from the compression chambers, indicated at
C—I1 and C—2, is controlled by respective sets of
pressure responsive inlet and discharge valves
30 located adjacent the opposite ends of the cylin-

der within the periphery thereof. A portion of
the cylinder is broken away to show one of the
control valves and the manner in which it is
mounted within the cylinder. This valve, ar-
35 ranged to function as a discharge valve, is con-
structed in accordance with the invention and is
positioned within an opening 16 connecting the
compression chamber C—2 to a valve chamber 17
communicating with a discharge passage 18. In-
40 dicated generally at 19, the valve rests upon a
ledge in the opening 16 and is further supported
by three rods 20 projecting from a closure plate
22 and secured against outward movement by
the usual set screws 21. . The closure plate is re-
45 movable to permit easy access to the valve cham-
ber 171.
Referring to Fig. 2, the valve 19 is comprised
of an assembly of parts including body member
23 acting as a keeper, the upper end of which
50 is formed with three spaced arms 23a (see also
Fig. 3) each adapted to receive a respective rod
20. The keeper 23 is centrally positioned within
the valve assembly- and has an inwardly pro-
jecting stem through which a bolt 24 is passed.
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Fig. 5 is a view of thé valve assembly in ctoss 66 The bolt 24 extends through and.beyond the
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stem of keeper 23 and has a threaded connec-
tion with a valve seat 25 to secure the keeper
and valve seat in fixed relative positions. The
valve seat 25 has a circular shape (see Fig. 4)
and is formed with separate annular openings
or ported areas 26 and 21 interrupted only by a
series of ribs 28 extending inward to the midpoint
of the seat from spaced peripheral positions.
The valve seat 25 lies for the most part wholly
within the opening 16 and the outer periphery
thereof is cut away to form a shouldered portion
engageable with the previously described ledge
extending into the opening 16, The porfed areas
. 26 and 27 thus communicate directly with the
cylinder chamber C—2, and, upon the compres-
sion stroke of the piston 15, air is discharged
from the chamber C—2 through the ported areas
of the valve seat. The passage of air through
the opening or ported area 26 is controlled by a
ring valve 29 which engages the outer surface
of the valve seat 25 to close the ported area 26
and is movable to open position by the force of
accumulated pressure acting on the underside of
the valve. The central opening or ported area 27
is free of restrictions and air entering this area
may pass through the valve seat and outward
along the stem of the valve keeper 23. The
area surrounding the stem of keeper 23 is en-
closed by an auxiliary valve seat 31 and a spac-
ing ring 32 intermediate the valve seats 25 and
31. The auxiliary valve seat 3| encircles the
keeper 23 and is held in fluid-tight engagement
with an annular flange 33 formed on the keeper
near the upper end thereof. The spacing ring
32 is smaller in diameter than the valve seats
25 and 31 and fits within shallow recesses formed
in the adjacent surfaces of the respective seats.
The severa] circular elements 31, 32 and 25 are
thus held by the keeper 23 in an assembled posi-
tion in which the central openings of the two
outer elements are axially aligned with the port-
ed area 27 of the inner valve seat 25. There
is thereby formed, in cooperation with the keep-
er 23, an enclosure or chamber within the aux-
illary valve seat and spacing ring, connected
through the valve seat 25 to the compression
chamber C—2. B

Referring also to Figs. 6 and 7 it will be noted
that the inner periphery of the auxiliary valve
seat 31 is formed with an annular channel 34
having communicating branches or ports 34a and
34b opening respectively through the outer and
inner surfaces of the seat. In cross section the
channel 34 has a T-shape, the ports 34s and 34
being aligned at opposite ends of the cross of
the T. A plurality of radially disposed ribs 35
intersect the channel 34 and associated ports 34a
and 34b and form in effect a series of ported
areas through which air may be discharged from
the valve assembly. The inner surface of the
channel 34 is formed with curved deflecting sur-
faces in order that the air may flow to the
oppositely disposed outlet ports in smoothly di-
verging currents, The ported areas 34a and 34b
are controlled by respective ring valves 36 and
31 similar in construction and mode of operation
to the previously described valve 29. The rela-
tion of the valve seats 25 and 31, and of the
ported areas 26 and 34a—34b thereof, is such
that the seats may be described as inner and
outer circular valve seats having aligned ported
‘areas adjacent their respective peripheral edges.

Each of the ring valves 29, 36 and 37 has asso-
ciated therewith a channel-shaped combination
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38, 39 and 41, and a ring-shaped spring 42 (see
also Figs. 9-11) which is bowed in the form of
an arc and resists with a yielding pressure any
force tending to flatten or straighten it. The sev-
eral buffer plates are spaced slightly from their
associated valves and a spring 42 is interposed
between each plate and its valve in such manner
that oppositely disposed points on the outer edge
of the spring are engaged with the valve, which
is thereby urged to seated or closed position. As
shown in Fig. 9, the outer edge of each spring
42 is flattened at those points which are engaged
with the valve in order to increase the area of
contact between the valve and spring. The sev-
eral buffer plates are each formed with project-
ing tongues or lugs 43 on their inner peripheries
(see Pig. 8) which serve to guide the valve rings
and are adapted to fit in individual grooves
formed between valve seats 25 and 31 and spacer
32, and between a ledge on the outer surface of
seat 31 and keeper 23. The pair of adjacent
buffer plates 38 and 41 are held in position within
the assembly by a plurality of intermediate spac-
The studs 44 are pref-
erably connected to the plate 38 by riveting or
other means. The outer buffer plate 39 is held
against movement by similar studs 45, one of
which is mounted within each of the radial arms
23a of the keeper 23.

On the compression stroke of the piston (5
through the chamber C—2 air is discharged si-
multaneously through the ported areas 26, 3da
and 34b, the several valve rings 29, 36 and 31
being forced off their respective seats when the
air pressures mount to a height sufficient to
overcome the springs 42. As the piston 15§
reaches the end of the compression stroke the
pressure within the ported areas of the valve
assembly drops below the peak discharge pres-
sure and the springs 42 are permitted to return
their associated valves to closed position. As
shown in Fig. 2 the outer periphery of the spac-
ing ring 32 is formed with annular grooves which
present curved deflecting surfaces to the air dis-
charged from the oppositely disposed ports 26
and 34b and prevent to a large extent impinge-
ment of these air currents upon each other.

In Figs. 12 and 13 is shown a discharge valve

" assembly 40 of alternative construction which
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guide and buffer plate, indicated respectively at 75

differs from the assembly of Fig. 2 chiefly in the
form of the spacing means provided between
the inner and outer valve seats. The modified
structure includes a spacing ring 46 generally
similar to the ring 32 but having three vertical
grooves 41 (see Fig. 13) formed at equidistant
points in the outer periphery of the ring. Posi-
tioned within each groove 47 is a block segment
48 which projects outward between the buffer
plates of the respective valve seats. Conjointly
the blocks 48 serve the same purpose as the
similarly positioned studs 44 of Fig. 2.

Fig. 14 illustrates the invention as embodied
in a valve assembly adapted to function as an
inlet valve. This assembly maintains the prin-
ciples of construction and operation disclosed
in Figs. 2 and 12, but necessarily differs some-
what in the formation and arrangement of parts.
The inlet-assembly has a valve seat 48 occupy-
ing the same relative position as the keeper 23
of the discharge assembly, and having a ported
area 5! through which air flows to the interior
of the assembly. The seat 49 has a central stem
through which a bolt 52 is passed to connect
the valve seat to a circular plate §3 which acts
as a keeper. The keeper 53 is adapted to be
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positioned within an opening in the compressor
cylinder and has a ported area 54 establishing
communication between the interior of the valve
assembly and the compression chamber. Dis-
posed between the keeper 53 and the outer head
porticn of the valve seat 49 is an auxiliary valve
seat 55 held in an intermediate position by spac-
ing rings 58 and 57 arranged on the opposite
sides thereof. The rings 56 and 57 are of the
same diameter as the valve seat 55 and enclose
the respective ported areas 58 and 89 of the valve
seat. An annular channel 61 is formed in the
outer periphery of the auxiliary valve seat and
admits air from the exterior of the assembly
to the ported areas 58 and 59. The several
ported areas 5i, 38 and 59 are controlled by
pressure responsive ring valves in the same man-
ner as the corresponding areas of the discharge
valve. 'The buffer plates associated with the
valve rings are held against movement in this
instance, however, by sets of block segments 62
and 83 located in grooves within the inner pe-
ripheries of the respective spacing rings 56 and
51.

It will be evident that the valve assembly may.

be modified in respects other than those shown
herein without departure from the spirit of the
invention. For example, the assembly might be
enlarged to comprise a greater number of valve
seats than two. Such a change involves merely
s, duplication of elements and an extension of
the principle of stacking the seats in longi-
tudinal spaced relation.

What is claimed is:

1. ‘A valve assembly, comprising a plurality of
annular valve seats stacked one upon another
about substantially the same longitudinal axis
and each having a ported area to permit the
passage of air therethrough, means for holding
said valve seats spaced from one another and in
substantial alignment, an annular plate valve
reciprocable toward and from each of said valve
seats for controlling the passage of air through
the ported area thereof, a pair of said plate
valves being disposed on the adjacent sides of a
pair of said valve seats, and means intermediate
said pair of valves for limiting movement there-
of from their respective valve seats.

2. A valve assembly, comprising a plurality of
valve seats, means for holding said valve seats
spaced from one another and in substantial
alignment. plate valves reciprocable toward and
from said valve seats, a valve guide associated
with each of said valve seats, a pair of said
guides being disposed on the adjacent sides of
a pair of said seats, and spacing blocks inter-
mediate said pair of guides acting fo prevent
‘displacement of said guides relative to said valve
seats.

3. A valve assembly, comprising an annular
first valve seat having a ported area to permit
the passage of air therethrough, an annular
first valve cooperable with the ported area of
said first valve seat to control the flow of air
therethrough, an annular second ported valve
seat spaced from the said first seat and stacked
thereupon about substantially the same longi-
tudinal axis, an annular second valve cooper-
able with the ported area of said second valve
seat, said first and second valves being disposed
on the adjacent or inner surfaces of the re-
spective valve seats, and a stop element inter-
mediate said first and second valve for limiting
the movement thereof away from their respec-
tive valve seats.

3

4. A valve assembly, comprising an annular
valve seat having separate ported areas on op-
posite sides thereof, recesses in the periphery of
said valve seat communicating with said ported
areas, independently operable valves reciprocable -
toward and from said valve seat to control the
passage of fluid through said ported areas to and
from said recesses, a guide plate for each of said
valves, said guide plates acting also to limit
movement of said valves away from the valve
seat, a mounting for each of said guide plates,
and means for securing said valve seats and
said guide mountings in fixed relative positions.

5. A valve assembly, comprising inner and
outer annular valve seats, an annular spacing
element between said valve seats, said spacing
element and said valve seats having register-
ing openings forming a longitudinal chamber

* through the assembly, a valve keeper for hold-
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ing said valve seats and said spacing element
in assembled position, said keeper comprising a
head portion engageable with the outer one of
said valve seats to close one end of said longi-
tudinal chamber, an annular channel formed
in the inner periphery of said outer valve seat,
aligned ported areas on opposite sides of said
outer valve seat communicating through said
annular channel with the said longitudinal
chamber, and valves controlling the ported
areas of said valve seats.

6. A valve assembly, comprising inner and
outer annular valve seats, an annular spacing
element between said valve seats, said spacing
element and said valve seats having register-
ing openings forming a longitudinal chamber
through the assembly, a valve keeper for holding
said valve seats and said spacing element in
assembled position, said keeper comprising a
head portion engageable with the outer one of
said valve seats to close one end of said longi-
tudinal chamber, ported areas in each of said
valve seats located ~at points ocutside the cir-
cumference of said spacing element and extend-
ing longitudinally through said seats, means for
providing communication between the ported
area of the outer of said valve seats and said
longitudinal chamber, and valves controlling the
ported areas of said valve seats.

7. A valve assembly, comprising inner and
outer circular valve seats having aligned ported
areas adjacent their respective peripheral edges,
a spacing ring disposed between said valve seats
and lying inside the circle represented by said
aligned ported areas, a-valve ring for each of
said ported areas encircling said spacing ring
and reciprocable to open and closed positions
relatively to its respective ported area between
said valve seats, a guide for each of said valve
rings, and circumferentially spaced blocks
mounted without said spacing ring for holding
said guides in cooperative relation with their
associated valve rings.

8. A valve assembly, comprising first and sec-
ond spaced circular valve seats having axially
aligned central openings, means for holding said
valve seats in spaced relation including an in-
termediate spacing element of less diameter than
said valve seats, said element having a central
opening registering with the openings in said
valve seats whereby a longitudinal chamber is
formed within the assembly, separate ported
areas in the said first valve seat opening through
the opposite sides thereof at points outside the
circumference of said spacing element, means
providing communication between said separate
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ported areas and sald longitudinal chamber, a
ported area within the said second valve seat
opening through the outer surface thereof in
substantial alignment with the separate ported
areas of said first valve seat, and valves control-
ling the ported areas of said valve seats.

9. A valve assembly, comprising spaced inner
and outer circular valve seats, said valve seats
having aligned ported areas near their respective
outer edges and recessed portions in their ad-
jacent surfaces formed inside the circle repre-
sented by said aligned ported areas, a valve

10

ring for each of said ported areas and re- -

ciprocable to open and closed positions relatively
to its respective ported area, a guide for each
of said valve rings, said guides being shaped in
correspondence with said valve rings and hav-
ing fongues positioned in the recessed portion
of & respective valve seat, and means for holding
said guides in cooperative relation with said
valve rings, said means including spacing blocks
interposed between an adjacent pair of said
guides to prevent axial movement thereof and a
ring member encircled by said guides and co-
operable with said valve seats to prevent lateral
movement of said guides.

10. A valve assembly, comprising inner and
outer annular valve seats stacked one upon an-
other about substantially the same longitudinal
axis, said seats naving aligned central open-
ings, a keeper holding said valve seats in assem-
bled position and comprising a cover closing the
central opening in the outer of said walve seats
and a stem extending longitudinally through
said valve seats from said cover into cooperative
relation with the inner of said seats, ported areas
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extending longitudinally through each of said
valve seats, recesses in the inner periphery of
said outer valve seat communicating with the
ported area thereof, and valves controlling the
ported areas of said valve seats.

11. A valve assembly, comprising annular valve
seats and annular spacing elements stacked al-
ternately one upon another about substantially
the same longitudinal axis, said elements having
aligned central openings forming an internal
chamber in the assembly, a body member extend-
ing within sgid internal chamber and formed
with an annular flange restricting the passage
of fluid from one end of said internal chamber,
ported areas in said valve seats extending longi-
tudinally therethrough, peripheral recesses in an
outer one of said valve seats communicating the
ported areas thereof with said internal chamber,
and valves controlling the ported areas of said
valve seats.

12. A valve assembly, comprising a body mem-
ber, a removable ring member encircling said
body member and supported thereby, a T-shaped
conduit in said ring member providing aligned
valve ports at the ends of the cross of the T on
opposite sides of said ring member, annular
valves for the ports, and removable annular
members surrounding said body member and
supported on said ring member to provide guides
for the valves.

13. A valve assembly according to claim 12,
characterized by springs recessed in said annular
members normally to maintain the valves seated
on said ring members closing said valve ports.

LESTER L. COLLINS.



