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ThlS 1nvent1on relates to- valve mechamsms,
but:more ‘particularly to valve mechanisms for
pumps,- blowing engines, ‘compressors, and the
like for either controlling the admission of air
.and -gases into the compressor or the exhaust

of the compressed fluid from the compressor,:

depending ‘upon whether the valve mechanism
is intended to serve as an 1nlet valve or as a
d1scharge valve. :

‘More -particularly, the mvent1on relates to‘

valve mechanisms of the multi-plate type in
which each of a series of concentrically arranged

ports isindividually controlled by a separate valve.
The valve plates are suitably guided by

plate.
“the stop-plate and may be provided with individ-
ual spring-means for pressmg them to the valve
seat.

As now constructed valve mechamsms of the

‘multi-plate type are usually provided with ports
20"

of substantially equal width, the valve plates

which confrol them are:of equal width and the’

stop element which controls the 1ift of the valve
plates is so arranged that the valve plates lift
or move from the valve seat . in substantially an
:.equal- degree Obviously, when thus constructed
the lift of the valve plates is determined by that
which'the weaker of a ser1es of plates is capable
of withstanding,

In the case ‘of concentrically arranged valve
"plates the weaker member is; of course, the outer=
most valve plate which, due to its greater-area,
weight and consequent flexibility; is less: capable

of withstanding repeated forceful impact against: -
valve mechanism constructed.-in accordance with:-

‘the stop elements than are the innermost plates
-OF valve plates of smaller diameter.

It will be at once apparent to those skilled in
the art that the lift area, that is, that space or
area between the valve plates when lifted, and
the ‘valve seat also detérmines the atrea of ‘the
ports through which the fluid is intended to pass
to or from the machine to which the valve mecha~
nism may-be applied, depending upon whether
the valve is bemg used as an inlet or.an exhaust
-valve. There would obviously be no advantage in
providing the valve mechanism with ports capable
of accommodating a greater flow of . fluid than
may be accommodated by the lift area . of-the
valve plates. Due to these limitations, whenever
a’valve mechanism is required for machines of
large output volume it becomes necessary to em-~
ploy valves of extrémely large diameéter.; - These
may be applied only to machines operating :at

comparatively slow: piston speed. ~When other-
wise operated serious and -usually costly delays
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result because of 1nJury to or. breakage of the E

valve. plates.
One serious drawback, apart from that stated

to the use of valve mechanisms of large diameter :

is that as the diameter of the valve mechanisms is
increased only a small number of separate mecha-

nisms may be arranged in the space usually avail-.
able for their accommodation, as for instance,:
. aroundthe end of a cylinder and, as.in other cases,
in the head or heads forming closures for: the‘

cylinders.

80

65

It ‘is-an ‘object of -the: present invention to

obviate the aforesaid limitations and therefore
to enable each of a series of valve plates of a
unitary structure to be operated at lifts at which

they may be safely operated and to:assure total

w -

‘port and lift areas commiensurate with the re-: .
quirements of ‘the machine to which'the valve. '

mechanism may be applied without resorting to
the use of valve: mechanlsms of 1mpract1cal over—
all dimensions.

part pointed out heremafter

5

Other objects w1ll be in part obv10us and m

In the accompanying drawing and in whlch‘

- similar reference characters refer “to: sxm1lar
parts, :
Figure 1isa plan view, partly broken away, of
& -valve -mechanism constructed - in: accordance
with the practice of the invention, and
~Figure 2 is a sectional elevation taken through

Figure 1 on the line 2—2 looking in the d1rect1on

indicated by the arrows.
Referring more particularly: to the drawmg,

the practice of the invention and designated

generally by A is shown, for the purpose of illus-. -

80 .

85 -

90

tration, as a -discharge valve, and comprises a -

-valve seat B having a shoulder C which is adapted:

to engage a corresponding shoulder or wall of a
machine; such as a compressor, to  which the
Valve mechanism A may be applied.

The valve seat B is provided with a series of
annular. ports, three. such being shown in -the
present, instance, and ‘designated -as D, B and F.
The ports are preferably arranged concentrically .
with respect to each other and the walls thereof..
may taper gradually from the inlet ends G in the

95

100 -

: direction of their outlet' ends H.’ Although, as

‘shown, restricted throat portions J may be formed
at points near the outlet ends of the ports.”
The outlet openings of the ports D, E and F

are controlled by valve plates K, L and O re-

spectively.. The valves seat, against seating sur- -
faces A’ on'the end of the valve seat A and which -
seatmg surfaces lie in a common transverse plane,

105

‘110 -
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The valve-plates are preferably in the form of flat
ring-like plates and are held in substantially the
correct operative position by a stop plate P which
is superimposed upon the valve seat B and may
be secured thereto in any suitable manner. One

- convenient means of accomplishing this is shown

in the form- of a bolt-Q which extends through an
aperture Rin the stop plate and-isthreaded with
one end into the valve seat B. On the opposite
end of the bolt is threaded a nut S which serves

to clamp the stop plate P securely to the valve:

seat B.
In the inner end surface of the stop plate P
are formed a plurality of grooves ‘T, U.and.V. to

guide the valve plates ¥, L .and O respectively. -

The groves T, U and V are formed in annular ribs
W which are so spaced with respect to each other

as to form therebetween annular: ports X through *
which the fluid issuing from the ports D; E and:

F may flow to a receiving chamber. The ports X

arezof course;staggered with respect to the-ports=
D, E and F and the fluid flowing from the ports:
D, E:and Fis deflected by the:plates-K; L and O

and:by theribs W into:the portsX:

75 The. valve. plates may: be convenieritly ‘pressed-
to theiseat-B:by means -of coil springs ¥ which -
are-disposedrin. sockets. Z in the stop-plate P-and
seatragainst the valve plates.: ~Any:suitable hum=:
ber of:springs<¥ may be employed for this purpose -

depetiding upon: the individual’ characterlstlcs of
the valve plates.

Constructed-in accordance:with the practlce of

the:invention;:the .grooves:T; U and: V: are:of
different-depth so-that: the respective valve plates
pperating :therein -~will -be capableof lifting -or

opening in: different-degrees with respectto-each”

other: ~Where;- as in the: present-instance, -the

poris ' D; E.and-F are of- different- widths, thus:

necessitating valve.plates: of different-widths, the

grooves T, U and-V are, of course;-also:of:suitable -

widths to accommodate the respective va-lve plates
for which they: are intended:-
As will be observed, the ports D, E and F as

welkias the-grooves T U and-V; decrease -progres-=+

-gively’iny width in: the direction of the: outermost

port. Likewise, the grooves T, U and V decrease:.
progressively-in depth: with respect:to-each other-
in the direction of the.outermost:groove:so that:

the bottom of the-groove T, and which groove

ponstitutes o seating surface B’'-for the valve plate
K, lesnearer the valve plate K than do the seat--
ing surfaces P’ of the grooves U-and-V:with re--
speet to therwalve .plates. ‘L-and-O, respectively:”
Due to:this arrangement-all the-valve plates may-
e operated:at high:speeds-since the lift of the:
" outermost:valve plate ‘may be maintained within-

safe limits without: a: resulting: decrease:in. the

nism.:DAny . decrease of the:lift ‘area of the:outer

Plate:K will-be compensated for by the innermost-
and intermediaté ‘valve plates whick, due to their--
smaler‘diameters and-consequent’greater rigidity"
and’ strerigth;-are fully capable of wuh'suandmg’
the: strams and Jars incident to fast operarlon at
High-litts:

.

Frofi the” foregomg, it will be app’ueﬂt that a
valve ‘mechanism constructed in the manner de~

scribied, is capable of being operated at a.greatly.
rq;creased .speed . over that. of the .usual-type. of
multi-plate: Valve mechanism. and,-- due -to the:.

gradatlon of the’ft. .areas. in accordance with

the d1fferences in the’ dlameters of the-valve.
- plates;.large total port and. lift areas may be ob-
{pined without resorting to.the use-of valve mech- -

creasing distances:from- the valve plates in thes

-the valve plates to operate at different lifts, ands:

‘press the-valve plates to the valve-seat.:

“having. a plurality’ of ports; a plurali ty of seating:

“ing seating surfaces to form-stops:for the: ivalv

. planes to permit the valve plates to lift in differ=
-.ent-degrees, and spring. means to press the valve:.
-plates to the valve seat. -

1,985,376

anisms of large overall dimensions, as has been
customary heretofore.

I claim: i

1. A valve mechanism comprising a valve seab
having a plurality of concentrically arranged an-

80
nular ports, a plurality of separate valve plates '

-to control the ports; a stop-plate having seating
. surfaces-for the valve plates. and said :seating
surfaces being spaced at progressively decreas-

ing distances from the valve plates in the direc- 85

tion:of the outermost valve plate to cause the
_valve plates to operate at different lifts, and’

spring-means to press the valve plates to the
valve. seat.. - -

2. VA.valve mechani;sm comprising a valve seat 90
having & .plurality of-cencentrically arranged an~
nular ports decreasing successively in width in

‘the direction of-the outérmost port, valve plates

to control the ports, a stop plate having a plu-
rality of annular seating surfaces for the valve 95

-plates-and:said-seating: surfacns being :spacedrat:

progressively - -decreasing -distahces - from.--theit:=
valve ‘plates in. the:diréction-of - the:outermos
valve plate-to cause the valve plates to operat :
at different lifts,:and:spring: ‘means to press the 100_..
valve plates to the valve seat:-

3. A valvé mechanism’ compmsmg a va,lve sea
having o plurality of concentrically-arranged:an-i
nular ports decreasing successively in widtlr-in. @ -
‘the direction of the outermost port, valve plates 10542
in the form of separate rings to control the ports; -+
a stop plate having:a plurality:of. annular seabs
ing -surfaces. for the valve plates and:said-seat
‘ing “surfaces being spaced at progressively de-ui:

direction. of the outermost: valve plate to cause!

spring means o press- the valve - plates to the‘
valve.seat.
4. A-valve mechamsm compnslng a. valve seat 115g§;

“having a plurality of-concentrically arranged: an-s:-

nular ports: decreasing successively ‘in -width::in
the direction of.the outermost port and-lying:in-
the same- transverse ‘plane, -valve- plates:in the

-form.: of rings- to ‘control-the ports; a stop: plate: 120,,9

Thaving. & plurality of annular sea,tmg “surfaces:
for the valve plates and said seating surfaces:be= =
ing spaced at progressively decreasing: 'disté;n'ces oS
from- the' valve-plates in the -direction-of the:

outermost -valve ‘plate-to cause the-valve .plates - 125&&';
to operate -at different lifts, and spring-means to

5. A:valve mechanism comprising a valve seat~

surfaces on the valve seat-and lying in a com-: 130.1@;
‘mon : transverse plane, valve. plabes- cooperating+”

.with the seating. surfaces to.control the ports,.a
overall” port:and. lift areas-of the:ivalve mecha~."

stop plate having relatively stepped- surfaces to

form stops for the valve plates, and spring means

to press the valve plates to the valve seab. _
6. A valve mechanism comprising a valve seat
havmg 4 plurahty of  comncentrically arranged

135 L

_ports of different widths, valve plates in the “form -

of rings to cont frol the ports, a stop plate hav->

plates, said - séating’ surfacés -lying“in- different

7.-A valve mechanism comprising:-a-valve sea,t 145r 3
having. a plurality: of - concentrically: arranged:

-.ports-decreasing successively in width-in the-di-«:.-

rection -of the-outermost port;: valve-plates:to -
control the:ports, a. stop.plate-having-relatively:..

- stepped. seating. surfaces for. the valve-plates.to: 150 :4-
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permit of different degrees of lift of the valve
plates, and spring means to press the. valve
plates to the-valve seats. ’ )

8. A valve mechanism comprising a valve seat
having a plurality of concentrically arranged

ports decreasing successively in width:in the di--

rection of the outermost ports, valve plates to
control the ports, a stop plate having seating sur-
faces for the valve plates, said seating surfaces
being spaced at decreaging distances from the
valve seat in the direction of the outermost seat-
ing surface to permit of different degrees of lift
of the valve plates, and spring means to press
the valve plates to the valve seat.

9. A valve mechanism comprising a valve seat

V.3’v

having inner and outer annular ports, said in- -

neér port being of greater width than the outer

port, inner and outer valve plates in the form of
rings to_control the ports, a stop plate having.
inner and outer seating surfaces for the valve . ...~ -

80

plates, said inner seating surface being spaced’
a greater distance from the valve seat than the

outer seating surface to permit of a greater de-

gree of lift of -the inner valve plate than the
outer valve plate, and spring means for pressing
the valve plates to the valve seat.

WILLIAM PRELLWITZ.
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