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10 Claims, (ClL 137—512.1)

This invention relates to new and useful improvements
in ring plate valve units for use in air compressors, such
as those of the piston type.

A valve unit is known for this purpose as comprising
concentrically arranged ring plate valves confined between
complementary keeper and seat members wherein the
valves move relative to openings in the valve seat and are
guided in this movement by pins. These pins not only
guide the valves as they move to and from the valve open-
ings, but they also restrain radial movement of the valves
relative to one another and relative to the valve openings.
These pins are subject to wear, and from time to time must
be repositioned relative to the ring plate valves and eventu-
ally replaced by new pins. This wearing down of the guide
pins takes place whether the valve unit in which they are
assembled is used in a lube type or nmon-lube type air
compressor, but it is materially greater in non-lube type
compressors wherein there is no lubricating oil flowing
to the guide pins. Non-lube type air compressors are ems-
ployed in those situations where it is desired that the air
discharged from the compressor will be oil free. Accord-
ingly, a particular problem associated with thess com-
pressors is the wear that takes place not only with re-
spect to the guide pins of the valve unmits, but also the
wear that takes place with respect to the ring plate valves
which move relative to the guide pins as they open and
close.

An object of this invention is to provide a valve unit of
the concentric ring plate valve type which provides a de-
sirable solution to the foregoing problem.

Another object of this invention is to provide a valve
unit of the concentric ring plate valve type which, because
of its wear resistance, is especially suited for use in non-
lube type air compressors.

A feature of the invention is a group of ring plate valve
guide assemblies so arranged relative fo associated con-
centirc ring plate valves as to move in unison with the
valves and at the same time to guide and support the
valves in their opening and closing movements.

A feature of each ring plate valve guide assembly is a
spring supported non-lube guide member which guides the
valves in their opening and closing movements, restrains
them against relative radial movement, and moves in uni-
son with the valves as the latter open and close.

A further feature of each ring plate valve guide assem-
bly is a bushing relative to which a valve guide member
moves, which bushing provides an air pocket beneath the
valve guide member, the air in which serves to cushion
the movements of the valve guide member.

Another feature of each ring plate guide assembly is
a friction free valve guide member formed of a material
having inherent lubricant properties.

The invention further lies in the particular construction
of its various components and also in their relative ar-
rangement and cooperative association, whereby the bene-
ficial results intended herein are obtained.

The foregoing and other objects and advantages of this
invention will appear more fully hereinafter from a con-
sideration of the detailed description which follows, taken
together with the accompanying drawings wherein an
embodiment of the invention is illustrated. It is to be
expressly understood, however, that the drawings are for
purposes of illustration and description, and they are not
to be construed as defining the limits of the invention.
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In the accompanying drawings:

FIG. 1 is a cross section of a ring plate valve unit em-
bodying the invention, and showing the valve unit as
seated in the intake opening of a non-lube type air com-
pressor of the piston type, only a fragmentary portion
of the compressor being shown;

FIG. 2 is a section taken on line 2—2 of FIG. 1;

FIG. 3 is a section taken on line 3—3 of FIG. 1;

FIGS. 4-8 are drawn to a larger scale than FIGS. 1-3;

FIG. 4 is a top plan view of the bushing;

FIG. § is a fragmentary section of the valve unit show-
ing the ring plate valves in their open condition;

FIG. 6 is a fragmentary cross sectional view of the
valve unit of FIG. 1, but wherein the form of the bushing
is modified;

FIG. 7 is a view similar to FIG. 5, but showing the
collar portion of the guide member as being slightly
thicker than that shown in FIG. §5; and

FIG. 8 is an elevational view of the valve guide mem-
ber.

In the drawings is disclosed a valve unit, generally des-
ignated 10. The valve unit is shown seated in the intake
opening 11 of a conventional non-lube type air compres-
sor, generally indicated at ¥2. The compressor is of a
type having a piston 13 which reciprocates in a chamber
14. As the piston moves on its intake stroke in one direc-
tion it draws air through the valved intake opening i1
into the piston chamber; and as the piston moves in the
opposite direction it compresses the air and forces it
through a valved discharge opening, not shown. The
function of the non-lube type compressor is to supply oil-
free compressed air through its discharge end. In com-
pressors of this type the piston operates in an oil free
cylinder. While the valve unit embodying the inven-
tion can also be used in lube type air compressors, it
is particularly suited for use in the non-lube type com-
pressor because of its wear resistance.

The valve unit 18 includes (FIGS. 1-3 and 5) a body
or housing comprising a circular valve seat member 18
and a complementary mating valve keeper member 16.
The keeper and seat members are bolted fast fogether
in face to face contact by means of a headed screw 17.
The shank 18 of the latter has a slide fit in a central hole
19 of the seat member; and it is threaded in a central
hole 21 of the keeper member so that the head of the
screw is drawn tight against the outer face 23 of the seat
member.

The body of the keeper member 16 has an outer re-
duced cylindrical end portion 24 adjacent to an enlarged
inner cylindrical end portion 25, whereby an annular
shoulder 26 is provided. The body of the seat member
15 has an outer reduced cylindrical end portion 27 adja-
cent to an inner enlarged cylindrical end portion 28, where-
by an annular shoulder 29 is provided. The diameters of
the outer reduced portion 24 and the inner enlarged por-
tion 25 of the keeper member correspond respectively to
the diameters of the outer portion 27 and the inner por-
tion 28 of the keeper member. When the valve unit is
assembled in the air compressor, as indicated in FIG. 1,
the reduced end portion 24 of the keeper member 16 has
a slide fit in the intake opening 11 of the compressor, and
the shoulder 26 rests upon a complementary shoulder
31 of the housing of the compressor. Conventional clamp
means is employed to hold the valve unit seated in the
intake opening of the compressor. This clamp means,
which is shown in part, includes a sleeve clamp 32 which
sleeves over the outer reduced end 27 of the seat member
15 and presses upon the shoulder 29. The sleeve clamp
12 is anchored to the housing of the compressor in con-
ventional manner, not shown, whereby the valve unit is
held fast upon the shoulder 31 of the compressor.

The keeper member 16 of the valve unit further has
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an inner level face 33 which is held by the screw 17
in contact with an opposed inner level face 34 of the
seat member. The keeper member further has an an-
nular air flow recess 35 in its inner face 33 which com-
municates by means of a plurality of recessed arcuate
ports 36 through the bottom end of the keeper member
with the piston chamber 14 of the air compressor (FIG.
1). Recessed in the inner face 34 of the seat member
(FIGS. 1, 3, 5) is a pair of annular air flow channels
comprising an inner channel 37 and an outer channel
38. These channels are concentric to one another and
are spaced apart by an annular portion 39 of the inner
face 33 of the seat member. These channels are cen-
tered above and concentrically arranged relative to the
recess 35 of the keeper member so as to open directly
into the latter. The radial extent of the recess 35 of
the keeper member is greater than the combined radial

extent of the channels 37, 38 and the space 39 between -

them, A plurality of arcuate ports 41 formed in the
body of the seat member communicate the channels 37,
38 through the outer face 23 of the seat member, whereby
intake air entering throuigh a port 39 into the clamp-
ing sleeve 32 may flow through the arcuate ports 41 info
the channels 37, 3. The arcuate ports 41 are separated
from -one another by radial rib portions 42 of the body
of the seat member.

The area of the inner face 34 of the seat member
bordering the channels 37 and 38 defines a seat which
is common to a pair of radially spaced concentric ring
plate or disc valve elements 43, 44. The latter are also
concentric with the channels 37, 38 and with the recess
35. These valves control flow of intake air to the recess
35 of the keeper member. Valve 43 is adapted to seat
ilat over the channel 37; and valve 44 is adapted to sim-
ilarly seat over the channel 38. These valves are rigid,
and are formed of hardened stainless steel. This struc-
tural nature of the valves avoids not only rusting and
distortion thereof, but also avoids consequent undesir-
able valve seating.

A plurality of ring plate valve guide assemblies 45
(FIGS. 1, 2, 5), here three in number and spaced cir-
cumferentially 120 degrees apart, yieldingly support and
press the valves 43, 44 upon their seat, and hold them
closed over the channels 37, 38, The guide assemblies
45 are of identical construction. Each guide assembly
45 is centered between the valves and the channels 37,
38. Each assembly 45 is seated in a separate well 46,
hereinafter defined, formed in the body of the keeper
member. Each well 45 is defined by a series of coaxial
bores centered relative to the bottom wall 47 of the an-
nular recess 35. - The bores defining a well 46 comprise
an upper enlarged bore 48 having a diameter relatively
smaller than the cross dimension of the bottom 47 of
the annular recess 35. Extending down from this upper
bore 48 is an intermediate bore 49 of reduced diame-
ter; and extending down from the latter is a further
reduced bore 51 which opens through the bottom face
5Z of the keeper member.

Seated on an internal shoulder 53 at the bottom of
the intermediate bore 4% is a valve guide bushing 54
(FIGS. 1, 4, 5). The bushing has an enlarged cylin-
drical base 55, the periphery of which bears against the
internal wall of the intermediate bore. Extending axi-

ally upward from the base 55 of the bushing is a re-.

duced cylindrical stem portion 56, the interior of which
serves as a bearing and guide for sliding movement of
a depending cylindrical stem portion 57 of a valve guide
member 58 (FIGS. 1, 5, 8). At the upper end of the
stem 57 of the valve guide 58 and extending radially
beyond the stem is an enlarged flat surfaced collar 59;
and extending axially upward from the collar is a cylin-

drical and relatively reduced pilot portion 61. The lat--

ter extends with a slide fit (FIGS. 1, 2) between -the
valves 43, 44, thereby restraining the latter against radial
movement relative to the channels 37, 38, The pilot

10

15

20

25

30

4

61 projects with a slight clearance, as at 62, into a cylin-
drical bore 63 formed in the body of the seat member.
The valve elements 43, 44 rest in a level plane upon the
upper flat surface of the collar §9. A narrow portion
of each valve extends: radially beyond the periphery of
the collar, and a relatively greater radial opposed por-
tion of each valve rests upon the collar. A coil or com-
pression spring 64 surrounding the stem 56 of the bush-
ing and compressed between a shoulder 65 of the base
portion of the bushing and the undersurface of the col-
lar 5% biases the valve guide 58 upwardly so as to press
the valve elements closed upon their seat over the chan-
nels 37, 38. The spring also serves to hold the bushing
54 seated upon the shoulder 53.

The valve guide 58 has a fully retracted position, as
in FIG. 5, wherein the collar portion 5¢ ‘thereof limits
upon a shoulder 66 at the bottom of the enlarged bore
48. The overall height of the bushing 54 is such that
the stem portion 56 thereof does not extend above the
shoulder 66 formed at the bottom of the enlarged bore
48; accordingly, the bushing does not interfere with re-
tractive movement of the valve guide. It is to be noted
that in the fully retracted position of the valve guide,
the periphery of the collar 59 is clear of the surround-
ing wall of the bore 48.

The valve unit 16 may be used in the intake opening
as well as in the discharge opening of an air compres-
sor because of the symmetric formation of the inner por-
tions 25, 28 and outer portions 24, 27 of the seat and
keeper members as earlier described. In the discharge
opening the valve unit will obviously have a position
reverse to the position that it has in the intake opening.

In the operation of the valve unit, as the piston 13 of
the air compressor moves on an intake stroke, a resuli-
ing suction action created in the piston chamber 14 and
acting through the ports 36 of the keeper member causes
intake air rushing into the channels 37, 38 of the seat

. member in response to the action of the piston to force
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the valves 43, 44 downward to open condition (FIG. 5)
against the opposing force of the spring loaded valve
guide assemblies 45. When this occurs, the air from
the channels 37, 38 of the seat member flows into the
annular recess 35 of the keeper member, and then flows
from the arcuate discharge ports 36 of the latter into
the piston chamber. As the springs 64 relax toward the
end of the suction stroke of the piston, they return
the valves to closed condition, On the return stroke of
the piston, the air previously drawn into the piston cham-
ber is compressed and discharged through a valved dis-
charge opening, not shown. Accordingly, as the piston
reciprocates, the valves open and close relative to their
seat. In this movement of the valves, each of the valve
guides 58 moves up and down in unison with the valves.
In moving to open condition, the valves force the valve
guides 58 slidably downward in the bushings 54. As
the valves are caused to close under the return force
of the valve guide springs €4, the valve guides 58 are
held by the springs in constant contact with and move
in unison with the valves.. The valves do not move rela-
tive to the valve guides but move together with the lat-
ter as a unit in both the opening and closing operations
of the valves, Accordingly, there is no wearing action
of the valves upon the valve guides, nmor any wearing
action of the latter upon the valves. Further no fric-
tional wear occurs between the pilot portions 61 of the
valve guides and the surrounding walls of the pilot holes
63, because of the clearance 62 that exists between the
pilot and the wall of the pilot hole. ‘The clearance 62
serves a further purpose in that it allows air in the
pilot hole 63 to escape as the pilot 61 moves upwardly
therein, thereby avoiding the development of an air block
in the pilot hole. Nor does any frictional wear occur
between the periphery of the collar 59 of a valve guide
and the surrounding wall of the related enlarged bore
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48, because of the slight clearance 67 that exists between
the two.

There is, however, a sliding relation between the stem
57 of the valve guide and the interior wall of the bush-
ing 54. To avoid frictional wear here, the inner wall
of the bushing has a smooth bearing surface, and the
valve guide 58 is friction free, having an inherently
greasy or slippery surface. Tefion plastic, which is char-
acterized as having an inherently greasy and slippery
property, is used in forming the valve guide. The valve
guide is a one-piece structure, and is preferably formed
by moulding,

It is to be noted in FIGS. 1 and 2 that a relatively
narrow peripheral portion of each of the valves over-
hangs the collar 59 of the valve guide 58. To avoid tilt-
ing of the valves relative to the valve guide when the latter
is fuliy retracted, the collar of the valve guide has a thick-
ness equal to the height of the wall 60 of the enlarged
bore 48 so that when the valve guide is fully retracted and
seated in the enlarged bore the upper surface of the collar
will be level with the bottom surface 47 of the annular
recess 35; and the valves will lie flat and level, resting
both upon the collar 59 and upon the bottom surface 47
of the annular recess. Tilting of the valve elements may
also be avoided, as indicated in FIG. 7, by making the
thickness of the collar 59a of the valve guide slightly
greater than the height of the wall €0 of the enlarged
bore 48 so that when the collar is seated in the latter, the
valves will rest in a level plane on the collar and the
overhanging portions of the valves will be slightly clear
of the bottom wall 47 of the recess 35, as indicated by the
clearance 68 in FIG. 7.

it is to be further noted that the valve guide bushing
54 in the valve guide assembly 38 shown in FIG. 1 is
open at its bottom end and communicates through the
bottom bore 51. In this construction, the opening action
of the valves is cushioned by the spring 64 of each valve
guide assembly as each of the valve guides retracts.

In FIG. 6, the valve guide assembly is disclosed as hav-
ing a valve guide bushing 54a which, except for a bleeder
hole 69, is closed at its bottom by a wall 71.  Air trapped
in the space beneath the stem 57 of the valve is slow to
escape through the restricted bleeder hole 69 and conse-
quently supplements the spring 64 in cushioning the valve
guide in its retractive movement. In the fully retracted
condition of the valve guide 59 in this modified form of
the bushing, the space beneath the stem 57 of the valve
guide is substantially free of air. Because of the bleeder
hole 71 a slight suction action developing beneath the
stem 57 of the valve guide in the retracted condition of
the latter slightly counteracts the force of the spring 64
on the guide member when the spring acts to return the
valves to closed condition.

Having described and illustrated the invention as above,
it is intended to claim the invention not only as shown
and described but also in all such forms and modifica-
tions as may reasonably be construed to fall within the
spirit of the invention and the scope of the appended
claims.

What is claimed is:

1. A valve unit for a piston type air compressor com-
prising a seat member having a pair of concentrically ar-
ranged air intake channels, a pair of concentrically dis-
posed rigid ring plate valves in opposed relation to the
channels and reciprocable axially to open and closed posi-
tion relative to the channels, a keeper member having an
annular air discharge recess in opposed parallel relation
to the channels allowing opening and closing movement
of the valves relative to the channels, a plurality of wells
formed in the air flow recess spaced circumferentially
equally apart and centered below the valves in common
relation to both valves, and a valve guide plunger means
in each well arranged so as to simultaneously support the
valves, reciprocate in unison with the valves, guide the
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valves in their reciprocatory movement and restrain the
valves against relative radial movement.

2. A valve unit according to claim 1, wherein station-
ary bushing means is provided in each well for guiding the
movement of the valve guide plunger means.

3. A valve unit for a piston type air compressor, com-
prising a seat member having a pair of concentrically ar-
ranged air intake channels, a pair of concentrically. dis-

posed rigid ring plate valves in opposed relation to the

channels and movable to open and closed position rela-
tive to the channels, a keeper member having an annular
air discharge recess in opposed parallel relation to the
channels allowing opening and closing movement of the
valves relative to the channels, a plurality of wells formed
in the air flow recess spaced circumferentially equally
apart and centered below the valves in common relation
to both valves, and a valve guide plunger means in each
well supporting the valves for moving together with the
valves as a unit and simultaneously guiding the valves as
the latter move relative to the channels; wherein station-
ary bushing means is provided in each well for guiding the
movement of the valve guide plunger means; and wherein
the valve guide plunger means includes a valve guide hav-
ing a support portion common to both valves and a pilot
extension portion beyond the support portion passing be-
tween the valves in bearing relation thereto and movable
in a hole of the seat, and a spring pressing against the sup-
port portion biasing the valves to closed condition over
the channels.

4. A valve unit according to claim 3, wherein the valve
guide has a stem portion depending from the support por-
tion and sleeved by the bushing.

5. A valve unit according to claim 4, wherein the stem
of the valve guide has an inherently greasy and slippery
surface.

6. A valve unit according to claim 4, wherein the bush-
ing has a wall closing its bottom end so as to provide an
air-irap chamber below the said stem, and a bleeder hole
is provided in the said wall so as to provide means allow-
ing restricted escape of air from the chamber.

7. In a valve unit for a piston type air compressor, hav-
ing opposed keeper and seat members and having a pair
of concentrically disposed rigid ring plate valves recipro-
cable in an annular recess between the keeper and seat
members to open and closed position relative to a pair of
concentrically arranged channels in the seat member, a
guide assembly for guiding the valves in their reciprocable
movement comprising a well formed in the keeper mem-
ber in centered relation below both valves, a spring sup-
ported plunger seated in the well having an abutment con-
stantly pressing against both valves urging them to closed
relation over the channels, and the plunger having a pilot
extension extending in bearing relation between the valves
and movable in a hole of the seat member.

8. In a valve unit as in claim 7, wherein the pilot ex-
tension has a diameter less than that of the hole in which
it moves so as to provide a clearance between it and the
wall of the hole enabling escape of trapped air from the
hole.

9. In a valve unit for an air compressor of the piston
type, comprising a valve seat member having an inner
level face and a pair of conceniric air intake channels
recessed in the said face, a keeper member complementing
the seat member having an inner level face and having
an annular channel recessed therein in opposed parallel
relation to the intake channels of the seat member, a pair
of concentrically arranged ring plate valves movable in
the annular channel fo open and closed condition over
the channels, the improvement comprising a plurality of
wells spaced circumferentially equally apart in the keeper
and each centered relative to the intake channels; a bush-
ing seated in each well; a valve guide member in each
well having an annular flanged portion abutting underface
portions of both valves, a stem portion depending from
the flanged portion having slidable movement in the bush-



ing, and a pilot portion extending beyond the flanged por-
tion between the valves and in bearing relation thereto;
and a spring seated in each well in surrounding relation
to the bushing pressing upwardly against the flanged por-
tion of the guide member so as to yieldably hold the
valves by means of the flanged portion seated over the
channels,

10. In a valve unit having a pair of concentrically ar-
ranged intake chanpels normaliy closed over by a pair
of concentrically arranged rigid ring plate valves which
are subject to being moved axizally to open conditicn by
pressure of air entering the intake channels in response to
the intake stroke of the compressor, spring biased plunger

means common to both valves constantly abutting the

valves and yieldably holding them in their closed condi-
tion over the channels, and the plunger means having
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pilot means extending between the valves and in bearing
relation thereto whereby the valves are restrained against
relative radial movement; the plunger means being mov-
able in unison with the valves, and bushing means pro-

5 vided for guiding the movement of the plunger means.
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