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The present invention relates to an obturator 
or valve structure applicable to piston machines 
in which the fluids are expanded or compreSSéd. 
The obturator essentially consists in a plane ), 

curved metal blade or valve, of Small thickneSS, 
perforated with a plurality of ports the nuin 
ber of which may be varied, this blade sliding 
with a reciprocating movement between cheek 
members perforated with ports identical to the 
ports in the blades, said cheek meinbers Con 
stituting, upon registration of their ports with 
those of the blade, a Series of convergent-diver 
gent nozzles in the neck of which noves the blade, 
which nozzles are directly traversed by the fluid. 
Such an obturator or Wave offers, on the Ois 

hand, the advantage of allowing the passage of 
the fluids at very high speed with only a Sinai 
loss of pressure owing to the shape of the nozzles 
and, on the other hand, the advantage of being 
capable of reciprocation at high frequency owing 
to the lightness of the movable part, that is, the 
blade and to the Small amount of movement re 
quired for a given valve opening. 
The invention can be applied to machines hav 

ing a driving shaft, as well as to machines with 
out a driving shaft, and to free piston machines. 
The valve can be controlled by a crank, eccen 

tric or cam in a conventional manner but in the 
case of machines without a crankshaft, in partic 
ular those having a high frequency of recipro 
cation, it may be advantageous to control it pneu 
matically. 
Such pneumatic control may be accomplished 

by connecting the obturator or valve with a pis 
ton receiving, at Suitable times owing to the func 
tioning of appropriate distributors, a compressed 
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gas alternately on one face and the other, which 
piston, after having been accelerated during the 
first part of its stroke by the compressed gas, 
is braked in the second part of its stroke by ain 
oil brake. 

Fig. 1 illustrates the obturator or valve con 
Struction in Section. 

Fig. 2 illustrates in plan view the nowable part 
or blade of the valve. 

Fig. 3 shows a modification of the blade of 
Fig. 2. 

Figs. 4 and 5 show respectively in vertical Sec 
tion and in plan another modification of the 
obturator. 
The obturator of Fig. 1 comprises a novable : 
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part or blade 6, constituted by a plate of small 
thickness perforated with a plurality of parallel 
SlotS 5 of Small width relative to the total fiow 
area of the valve. The blade or valve 6 moves 
between grids providing members 7, 8 having 55 

2 
the opposite surfaces thereof formed in continu 
ous Smooth outlines which are connected at least 
at One Side of the valve by curved outlines to 
form rounded noses on the members 7, 8. These 
neinbei's separate passages of the sane number 
as the slots 5, the grid T being on the inlet 
side and the grid 8 on the outlet side of the 
device with respect to flow of the fluid, for ex 
ample, air. Blade S takes either the position 
indicated at the left in Fig. 1, which corresponds 
to Opening for the passage of the fluid which can 
take place with a minimum loss of pressure ow 
ing to its direct passage through openings in the 
shape of nozzles, the outlines of members 7, 8 
being continuous with the interior surface of the 
ports , or the position indicated at the right in 
Fig. 1, which corresponds to closing of the pas 
Sage to stop flow of the fluid. The very light 
Inern her S can be subjected to a great, accelera 
tion and to reversal of the direction of its move 
Inent without producing excessive stress in the 
Valve Structure or in the control. It is driven by 
the rod 9. 

In the case in which the fluid flow passing 
through the obturator is large, the blade and the 
grid can be perforated with several rows of slots, 
as indicated in Fig. 3. 
The obturator or valve according to the present 

invention can advantageously be constructed as 
shown in Figs. 4 and 5. The fixed grids of the 
valve are constituted by bars of profiled shape, 
Such as and 2, held at the respective sides of 
the valve between the two parts is and 76 acting 
as a fraine. A plate perforated with slotS Such as 
the plate E of Fig. 1 inay osciliate in the space 
shown in Fig. 4 between the bars and 2 and 
between the frame parts 3, 7:3 with its surfaces 
in COntact. With the SeatS provided on these bars 
and parts, the ports in the plate being registerable 
with the passages provided between the bars when 
the plate is in a given position of its movement. 
In the embodiments of Fig. and FigS. 4 and 5 

the Enenbers , 8 and the bars 7, 72 provide 
surfaces defining the respective flow passages be 
tween these members or bai's Which have Substan 
tially continuous Snooth outlines in the direction 
transversey of the Wave Seat or Seats. These out 
ines respectively are continuous with the outlines 
of the internal surfaces of the respective ports in 
the slide valve or blade when the slide valve is 
in a given position in which the ports thereof are 
in registration with the passages between the sep 
arating members or bars. These passages thus 
defined by the surfaces of the members or bars 
constitute continuous nozzles of varying cross sec 
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tion through the means which provides the valve 
seat or seats and through the slide valve When 
this waive is in the given position. These paSSages 
may be provided as shown in the drawings at both 
sides of the slide valve. 
The opposite surfaces of the respective passages 

at least at a given side of the slide valve diverge 
from each other substantially from the Smallest 
cross section of the respective passages. Prefer 
ably the outlines defining each passage diverge at 
east at One side of the valve in Smooth curves 
Substantially from the valve Seat. In a Valve 
structure providing two seats cooperating with 
the respective opposite faces of the Slide Valve the 
Spacing of these seats and the corresponding 
thickneSS of the valve may be so restricted and 
the seats may be so positioned with respect to the 
extent of the passages transversely of the Seats 
that both these Seats and both faces of the Waives 
are disposed adjacent the Smallest cross Section 
Of the passages. 
AS shown in the drawings the members or bars 

at least at one side cf the Slide valve at the ends 
thereof Spaced along the passages from the slide 
valve are curved Smoothly to connect the outlines 
of adjacent passages at opposite sides of the re 
Spective members or bars to form rounded noses 
Oil these ends of the members or bars. As shown 
in Fig. 1 preferably the members or bars providing 
the rounded noses are disposed at the inlet side 
of the valve with respect to the flow of the fluid 
therethrough. 
What we claim as our invention and desire to 

Secure by Letters EPatent is: 
l. In a Valve structure, a slide valve having a 

plurality of ports therein spaced in the direction 
parallel to the sliding movement of said valve, 
and means providing valve seats cooperating with 
opposite faces of said slide valve for sliding move 
ment of Said valve in contact with and relative 
to Said Seats and providing members at both sides 
Cf Said valve separating a plurality of passages 
respectively registerable simultaneously With said 
ports in said slide valve upon sliding movement of 
Said Valve to a given position relative to said seats, 
the shape and area of the cross section of the re 
Spective passages at said seats being substantially 
the Same as the shape and area of the cross sec 
tion of the ports registerable with said respective 
paSSages, Said members at least at a given side 
of Said Valve each having a substantial extent in 
the direction transversely of said valve seats and 
having the Surfaces thereof formed in substan 
tially continuous smooth outlines in said direc 
tion, Said outlines respectively being continuous 
With the outlines of the internal surfaces of the 
respective ports to form continuous nozzles of 
Varying CroSS Section along the respective passages 
through said means providing said valve seats 
and through said slide valve when said valve is 
in Said given position, said outlines of the respec 
tive members which form opposite surfaces of the 
respective passages diverging from each other at 
least at Said given Side of said slide valve substan 
tially from the Smallest cross section of said pas 
Sages, Said members at the ends thereof spaced 
along Said passages from said slide valve at least 
at Said given side of said valve being curved 
Smoothly to connect the outlines of adjacent pas 
Sages at Opposite sides of the respective members 
to form rounded noses at said ends of said mem 
bers. 

2. In a valve structure, a slide valve having a 
plurality of ports therein spaced in the direction 
parallel to the sliding movement of said valve, and 
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4. 
means providing valve seats respectively cooper 
atting With Opposite faces of Said slide Valve for 
sliding movement of Said valve in contact with 
and relative to Said Seats and providing members 
at both sides of Said waive separating a plurality 
of passages respectively registerable simultane 
Ously with Said portS in Said Side valve upon slid 
ing movement of said valve to a given position 
relative to said seats, the shape and area of the 
COSS Section of the respective passages at Said 
seats being Substantially the Sane as the shape 
and alrea of the COSS section of the ports regis 
terable with said respective passages, Said inen 
bers each having a Substantial eXtent in the direc 
tioi transversely of Said Valve Seats and having 
the Surfaces thereof formed in Substantially con 
tinuous Smooth outlines in said direction, Said 
outlines respectively being continuous With the 
outlines of the internai Surfaces of the espective 
ports to form continuous nozzles of varying CI'OSS 
section along the respective passages through said 
means providing said valve seats and thirough Said 
Side valve When said wave is in Said given posi 
tion, said outlines of the respective members 
which form opposite surfaces of the respective 
passages diverging from each other at least at a 
given side of said slide valve substantially from 
the smallest cross Section of Said passages, said 
members at the ends thereof Spaced along Said 
passages from said slide valve at least at Said 
given side of Said side valve being Curved 
Simoothly to connect the outlines of adjacent pas 
Sages at opposite Sides of the respective inenbei's 
to form rounded noses on said members at Said 
ends of said members. 

3. In a valve structure as defined in claim 2, the 
Space between Said seats and the corresponding 
thickness of said valve between said opposite faces 
thereof being so restricted and Said Seats being 
So positioned with respect to Said extent of Said 
members transverse to Said seats that both said 
faces and the respective Seats are disposed adja 
cent Said Smallest CroSS Section of Said passages. 

4. In a valve Structure as defined in claim 3, 
Said Outlines diverging from Said seats at both 
Sides of Said valves. 

5. In a valve structure as defined in claim 1, 
Said portS in Said valve being of elongated form 
arranged With their lengths parallel to each other 
in the plane of said seat and Spaced transversely 
of Said lengths in the direction parallel to said 
noVement of Said valve. 
6. In a valve structure as defined in claim 2, 

means providing a frame, Said passage separating 
members being provided by a plurality of adja 
cently positioned bars Supported in said frame in 
Spaced relation in the direction of movement of 
Said valve, said frame and said bars providing 
Said Valve Seats, adjacent bars at each side of 
Said valve being disposed and being formed to pro 
vide Said passages between said bars with a cross 
Section the shape and area of which at the re 
Spective Seats is Substantially the same as the 
shape and area of the cross section of said ports 
in Said valve, said bars at least at one side of said 
Valve providing at opposite sides thereof surfaces 
of Substantially continuous smooth outlines, said 
Outlines extending transversely of and converging 
in the direction from said valve in a plane per 
pendicular to Said seats parallel to the direction 
of sliding movement of said valve to define the 
Surfaces of adjacent passages, said outlines in 
cluding the outline of the internal surfaces of said 
ports to form said continuous nozzles of varying 
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CrOSS Section through said means providing Said 
valve seats and through said valve, said outlines 
at Said opposite sides of the respective bars being 
Connected by curved outlines at the ends of said 
barS Spaced from said valve seats to form rounded 
noses at Said ends of said bars. 
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