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@ \/alve supporting plate for reciprocating engines and in particular for alr compressors.

@ A valve plate (8) for reciprocating engines and in particular
for air compressors, which can be mounted on the head (1) of
such a machine above the relevant compression chamber; the
said head (1) has a first cavity (3) where the air coming from
outside is introduced and a second cavity (4) where the com-
pressed air is sent; a single valve plate (12, 13} is provided with
first holes (7) connecting the first cavity (3) with the compres-
sion chamber and second holes (9) connecting the said cham-
ber with the second cavity {4). A first and second valves (12,
13} have the purpose of controlling the said first and second
holes {7, 9), on the side of the said chamber and on the side of
the said second cavity (4), respectively.
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VALVE SUPPORTING PLATE FOR RECIPROCATING ENGINES AND IN
PARTICULAR FOR AIR COMPRESSORS,

The invention relates to a valve plate with fluid movement
which is coaxial to the valve axis and comprises self-acting
suction and delivery valves; said plate is suitable for
being mounted on the head of reciprocating engines and in
particular, but not solely, on air compressdr heads,

There exist already heads for this kind of equipment haQing
valve supporting plates, ie.e. plates meant to house the
suction and delivery valves for the working of the compressor,
The known types of plates are usually made of steel and
consist of two parts, the first of which houses the first
sections of the firsf air openings towards the pumping
cylinder chamber and the first sections of the second air
openings towards the compressed air tank; the second one
houses the second sections of the said first and second
openings; each first portion ends in a first semi-housing
obtained in the said first plate and each second portion
comes out from a second semi-housing’obtained in the said
second plate; the said semi-housing forming in the practice
a housing for a check valve, preferably of the steel disc
typee.

The disadvantages of the known systems are fundamentally
the following:

high machining costs of the plates, to ensure the accuracy
of the said semi-housings and to achieve a good air tightness
between the two plates or a good fitting of air sealing

materials, once the two plates have been mounted on the

compressor;



'35

40

45

50

55

60

0100301

2
remarkable clearance volumes, which lower the volumetric“
efficiency of the compressor, in particular due to the
said second sections of the above-mentioned first and
second openings facing the compression chamber;
remarkable lack of stability of the check valves located
in the said housings which bring about a rapid wear of the P
valve seatsg;
inertia by the valves to move from open to closed position
and vice~versa, which causes a reduction of the mechanical
efficiency of the compressor.
Finally, the known plates are rather bulky, Jjust becausg

they have a two-piece structure.

This invention is designed to overcome these problems; the
invention, such as it is characterized in the claims, solves
the main problem of having a valve plate of compact size
as compared to the known plates, which can be made by die=
casting and whereby the suction and delivery valves are
located in such a way so as to make the mounting on the
compressor head edsier and to improve, during the use, the
global efficiency of the compressdr itself, by eliminating
clearance volumes and especially those which are due to the
existence of the said second seqtions of the said second
openingse. The overall efficiency is also improved by the
response of said valves to the opening andclosing impulses,
The advantages achieved with this invention are basically
represented by the adoption of a single-piece plate, where-
by the suction and delivery valves are automatically
operated by the force which the suction or.compression

pressure exerts on them, which are due to the reciprocating
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movement of the compressor piston,
The invention is illustrated in greater detail in the
accompanying drawings, which show a non=restrictive manu-
facturing method, in which:
65 - Fige 1 illustrates a general view of the compressor head
including a plate acgording to the present invention, in
a mixed sectional and side elevation;
- Fige 2 is a plan view of the head shown in Fig. 1:
- Fige 3 shows one of the disc valves which the valveplate
70 is Fitted with;
-~ Fige 4 illustrates a construction detail of the head

according to Fige 1.

Referring to the drawingé 1 and 2, 1 indicates the compressor
75 head which lies, in the practice, on a cylinder which is not
illustrated; the head body 2 encloses a ring=like cavity 3
which communicates with the open air or with a suitable
vessel fitted with a filter (nbt shown), by means of known
means, for instance a hole, which is also not shown, The
'80 head 1 is also provided with a cylindrical cavity 4, from
vhich an adequate piping (not shown), which is screwed into
the hole 5, leads the compressed fluid towards the storage
tank, The head is also provided with four holes 6, suitable
for fastening screws (not shown), which are designed to fix
85 it onto the compressor cylinder,
The head 1 houses a plate 8, which is locked to the bodw 2
of the said head and to the cylinder, herewith not shown,
by means of the said fastening screws; to this purpose the
plate 8 is provided with four holes 6a having coincident
90 axes with the said holes 6,
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The plate 8 has three holes 7 which commect the ring-like
space 3 with the compression chamber; it also has three
holes 9, meant to connect the said compression chamber
with the cavity 4. The three holes 7 are provided with
appropriate slots which form a round circle having its
centre in the central point 10 and are symmetrically
located with respect to the centre 10; the three holes 9

are provided with appropriate slots which form a round
circle having its centre on 10 and a smaller radius as
compared to the afore-mentioned round circle; also these
slot-shaped openings are symmetrical about. the centre 10;
the three holes 9 end in a ring-like groove 21, which is
to be found on the plate on the side of the saidcompression
chamber, The plate 8 is provided with a central hole 10,
suitable for a fastening screw 11 for the two disc-type
valves 12 and 13, which are placed on the lower and upper
surface of the plate 8, respectively; such hole 10 is
fitted with traditional means to avoid any transfer of air
to or froﬁ the cavity 4.

The disc—-type valves 12 and 13 illustrated in Fige. 3 are
geometrically similar, but have a different size as the
first valve 12 controls the three holes 7 and the second
valve 13 controls the three holes 9, Said valves consist
of an outer round crown 14, three slots 15, three ribs 16
and a central hole 17, for the fastening screw 11. The
round crown 14 of valve 12 has an appropriate dimension so
as to lie on the outlet ports of the three holes 7 on the
lower side of the plate 8, in order to prevent the air from
passing from the compression chamber to the cavity 3, but

not vice-versa; the round crown 14 of valve 13 has an
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appropriate dimensions so as to lie on the outlet ports
of the three holes 9, on the upper sidé of the plate 8,
in order to prevent the air from passing from the cavity
4 to the compression chamber, but not vice-versa,
The valve 12 is mounted in such way that the slots 15rest
on the ring-like groove 21, soO as to permit communication
between the compression chamber and the holes 9, therefore

the three slots 15 of the valve 12 have been made to the

required size, The slots of the valve 13 form three ribs

in the inner part of the same valve, The purpose of such

ribs 16, in both valves, is to make them elastic so that
the two crowns 14 of the valves 12 and 13, respectively,
are driven away by pressure forces from the outlet ports
of the holes 7 and 9 so as to connect the ring-likecavity
3 with the engine compression chamber and the latter with
the cavity 4.

It is advisable that the valve 13 has a limited movement
under the action of the pressure forces; for this reason

a device as shown in Fige 4 is used, which consists of a
disc 18 mounted on a spacer hub 19; the said disc is fixed

inside the cavity 4 and is held by the fastening screw 11,

~ The working of the assembly as shown in theabove mentioned

145

150

-

drawings can be illustrated as follows:

When the compressor is not working, the two valves 12 and
13 are both lying completely on the lower and upper surface
of the plate 8; said positions of the two valves 12 and 13
are indicated in Fig, 1 as A1 and B1, respectively,

When the compressor is working, the reciprocating movement

of the piston originates alternating pressures in the
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compression chamber to be found under the plate 8, and
these: pressures exert alternating forces on the surfaces
which are subject to these forces.,

Let us suppose that in a first stage the compressor piston
moves downwards; in the compression chamber a suction
pressure is establisped, which causes the surface which
is concerned by the force to move in the direction of the
arrow D; the result of this action on the members subject
to elastic strain is the following: the valve 12 is bent

in the position A, shown by a dotted line in Fig. 1, SO

that the outer criwn 14 is driven away from the outlet :
ports of the three holes 7; therefore the air contained

in the ring—like space 3 flows into the compressionchamber
being attracted by the vacuum therein created, The same
suction pressure also acts on the crown 14 of the valve

13 which is lying on the outlet ports of the three holes
9; the effect of such depression on the valve 13 isto press
it even more on the said outlet ports, thus increasing the
tightness of the valve itself,

In a second stage, the compressor piston moves upwards;

in the compression chamber a pressure is established, which
causes the surface which is concerned by the force tomove
in the direction of the arrow P; the result of this action
on the members subject to elastic strain is the following:

the valve 12 returns in the position A, as shown in Fige.

1
1, thus closing the outlet ports of the holes 7; the valve

13 is bent in the position B, shown by a dotted line in

2
Fige 1, whereby the compression chamber can communicatewith
the cavity 4 which receives the air compressed by the piston;

then the air flows through the hole 5.



0100301

7
At this stage the purpose of the ring-like groove 21 is
to call the air flow from the compression chamber towards
the holes 9 and to avoid the build-up of possibledeposits
on the face of the plate 8 which is in contact with the
185 valve 12, The two valves 12 and 13 open and close imme-
diately under the action of the suction and compressiop
forces, which cause on the ribs 16 elastic bending and
torsional stresses which make the closing of the same
valves even more rapid; the instantaneous opening and
190 closing ensure higher mechanical efficiency of the com-
pressor, as compared to the plates which use knownvalves,
as little energy is required to move the valves 12 and 13
in the described directions,
On the other hand, the fact of having restricted the
195 clearance volumes to the holes 9 only, means an increase
of the volumetric efficiency as compared to the traditional
compressors, since it eliminates the air volume which is
pumped into the holes 7 without entering definitely into
the compression chamber, The fact that the air flow has a
200 coincident axis with the plate axis enables to obtain a
reduction of the plate size and to increase the compressor
efficiency, especially when the air outflow sPeedg are
near to critical values, The valve working is very smooth;
this eliminates any disturbing noise caused by theknocking
205 of the valves against the seal surface and reduces remark—

ably the wear of the contact surfaces.
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1) Valve plate for reciprocating engines and in particular
for air compressors, designed to be mounted on the head of
said compressors above the relevant compression chamber,
whereby the said head has a first cavity where the air to
be sucked is introduced aﬁd a second cavity where the com-
pressed air is sent; the said plate is characterized by

the fact of being made of a single body, which is provided
with first holes connecting the said first cavity with the
engine compression chamber and second holes connecting the
said compression chamber with the said second cavity; the
plate being fitted with a first and second valve designed
to control the outlet ports of the said first and second
holes ending in the said compression chamber and in the
said second cavity, respectively; the said first and second
valve having a structure which is subject to elasticstrains
by the pressure forces acting inside the compression
chamber of the said compressor, in order to open and close
the said openings,

2) Valve plate as claimed in Claim 1, characterized by the
fact that the said first valve has the purpose of closing
the outlet ports of the first holes, so as to eliminate the
clearance volume represented by the said first openings,
since the valve is placed on the side of the said plate
facing the said compression chamber,

3) Valve plate as claimed in Claim 1, characterized by the
fact that the first holes are located in a first roundcircle
in the said plate, having its centre in the centre of the

said plate, by the fact that the said second holes are
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located in the plate in a round circle which is homo-
centrical with the said first round crown, but it has
a smaller radius, and by the fact that the two valves
are mounted on the same axis of the said first and of
the said second round crown, being the first valve placed
on the lower side of the said plate and the second valve
on the upper side of the plate,
4) Valve plate as claimed in Claim 1, characterized by
the fact that the said plate presents a ring-like groove
located on the plate surface facing the said compression
chamber and where the said second openings ende.
5) Valve plate as claimed in Claim 1, characterized by
the fact that each one of the said valves consists of a
flat round plate which can be deformed by bending and by
twisting; the said first and second valves being fixed in
the centre of the said plate on the side of the said come~
pression chamber and of the said round cavity, respectively;
the said valves having such a size so as to cover with
their own outer crowns the said outlet ports and being
characterized by a number of slots, which constitute a
structure capable of elastic deformation under the action
of the pressure forces existing in the compression chamber,
6) Valve plate as claimed in Claim 1, characterized by the
fact that the said first valve has a number of slots |
suitable to connect, in the practice, the said compression
chamber with the said ring-like groove and/or with the
said second openings, |
7) Valve plate as claimed in Claim 1, characterized by a

device capable of limiting the movement of the said second

valve,
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