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To all whom it may concern:

~ SPIRIDION PSAROUDAKI, OF PARIS, FRANCE.

~ STEAM-ENGINE VALVE.

| SPEGIFICATI_ON forming pa,rt_'of Letters Patent N'_O. 4'70,44’3, dated March 8, 1892,
APPﬁcﬂ;tiun filed APril 4, 1891, Sa.riaIHNu. 387,708, (No mddﬁ_ll) Patented in France October 9,1888,N0.193,398.

Be it known that I, SPIRIDION PSAROUDAKI,

a subject of the Sultan of Turkey, residing at |

Paris, France, have invented certain new and

useful Improvementsin Steam-Engine Valves,

(for which I have obtained a patentin France,
dated October 9, 1888, No. 193,396,) of which

the following is a full, clear, and exact de-

geription. |

| I’_r.:.‘

This invention relatesto va,lves.foi"the dis-

tribution of steam to engine-cylinders..

“The superiority of high-pressure steam-en-

‘gines has long been recognized; but plain or

slide valves have proven unsatisfactory in

connection therewith, especially in engines

of large dimensions, and endeavor has been

made to substitute other distributers with

- little success, as, besides being inconvenient

30

~and complicated and having other objections
20

more or less important, difficulty was experi-

enced in keeping them steam-tight.
Attempts have been made to render the ar-

rangement of transmitting movement to the
distributers more practical, especially in the -
-engines capable of reversal, either to improve
the conditions of supply and exhaust or to di-
minish the shocks produced by the reciproca-

tion of the valvesor to avoid the use of slide-
valves, or finally to lessen the number of ec-
centries or to completely avoid their use.

The-valve forming the subject of the pres-

ent specification is designed to remedy all the

defects heretofore existing and presents, be-

| sides, the following advantages:

35 0 . _
- 1tsadjuncts is reduced almost one-half, which

advantage is of great importance in connec-
~ tionwith marineengines and locomotives with

e g0 fe .
~keeping in repair is reduced in the same pro-
portions. | -

43

- First. The space occupied by the valve and

interior cylinders. -
Second. The expense of construction and of

than in the ordinary sliding valve.

Fourth. Despite the reduction of the weight

- and size the ports for the passage of steam

are larger. o R
. Fifth. The force developed by the machine
is modified by the lead of the admission-ex-
~haust, which results in modifying the expan-
- sion and compression in a large degree, The |

I- lead is ti'med'so ‘that the admission always

commences before the tension of the counter-

pressure be equal to that of the boiler to

avoid the shocks. | |
Sixth. The exhaust-pipe can be put beside

the top valve-bearing, and thus avoid the con-

stant cooling of the sides of the eylinder

through the contact of these products with 6

the said sides. | -

Seventh. Owing;_to the arrangement of the

two or three times less than that of the main
shaft. Averyregularrunnin g can constantly

.i?aglve-passages the speed of the valve maybe

- . ntly 65
be obtained. The speed of the machine can

be changed with remarkable facility and ra<

pidity. Thecommanding-levercan be heldin
any position without feeling any opposed

force, facilitating to the highest degree ‘the

| : 8 70
construction, the mounting, and keeping in -

repair, avoid frequent repairs and disorders, .

{ which characterize the present systems, and
render the overlooking of the machine very

easy without the use of expert mechanics.

section in the line L L of Fig. 2. Fig. 6 is a

| transverse section through the cylinder and
valve. Figs. 7 and 8 illustrate by plan and

section one of the covers for the apertures

through the plate shown in Fig. 4. Fig. 9 is
a sectional view illustrating a modified form |
of box or cover for the valve-chamber. Figs, ~
' 10 and 11 illustrate a modified arrangement

of the parts of the passages of the valves. Figs.

these rarts.

A o - 12 and 13 illustrate other modifications .of
- Third. The joint between the valve and its | o - e
- seat 1s more perfect and less liable to wear

Fig. 51s a

- Figure 11s a plan view of an engine-cylin- 75
i der to which any improved valve has been
adapted, the top of the valve-casing being re-
| moved. Kig. 21is a view, partly in plan and
| partly in horizontal section, of the drum or
valve. Ifig.3 is a view of the same, partlyin -
-side elevation and partly in vertical section. -
Fig. 41s an inverted plan of an apertured
plate arranged above the valve.

90

‘I'he passage of steam™to and from the eyl

inders is governed by one or more drum-

plane circular surfaces, and in one, which I

shaped valves traversed by a number of pas-
‘sages and turning or oscillating between two

100

shall call the “tables,” are formed the cylinder-

ports, the other being provided with cavities,
which act in conneetion with the openings in .
the valve to afford passages to and from the,

8o



cy linder-ports. Where there is but one valve
for each cylinder, the valve-seat is provided

~with four openings or ports, two of which A
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the cylinder-ports.

and B, Fig. 1, communicate with the ends of
the cylinder K, as is usual, while port C com-
municates with the steam-pipe and Q with
the exhaust. A circularsocket O, formed in
the center of this table 1, receives the end of

ashaftorspindle 2, upon which is mounted the

rotary valve 3. An annular recess m n o0 18

formed about the socket to relieve friction be-
tween the table 1 and valve 3, which is seated
onit. Thevalved,seatedon thle tablel,istrav-
ersed In the in etdnee shown by two large open-

ings A* and B*, Fig. 2, and four small ones a

b ¢ d, arran ﬂ‘ed close te the large ones. This

*val-ve rot-a’tes.et-en-e—hal?f fthe-Speed-of the main -
Abovethe drum ismounted a plate &,
.4, placed -
exeetly opposite to the four openings of the
table 1, and the edge of each of these cavities -
18 :Sy.mm-ertrficel to the edge of thecorrespona-

shaft.
having fourcavities A’ B’ C’ D', FFig

ing port in thetable. Thissuperposed plate

E is also provided at the center with an open-
ing O 1o receive the spindle of the valve and
anannular recess mn o torelieve friction be-

tween the valve and plate.

large and the small openings must have some

.Stmen-fgtih-, asis indicated in Fig. 5, which gives
a section «of this edge on line 1. L. of Fig. 2.

The four small passages of the valve afford
communication between the ports and the

partitions between the parts of the cylinder.
The four small passages of the valve and the

four cavities ‘of the superposed plate I in-
crease the area given to the passage of the .
steam. Toillustrate, suppose the valvemoves

in the direction indicated by the arm 7, Iig.

‘A*—had uncovered at-a given moment part
orsectione g h i, port A. Although the port
C at this'moment is almost entirely uncovered |
by the same large passage A™ of the valve, | ure exerted by the plate on the four springs
| G ecan be regulated at will.
| springs must not be strained but very lightly,

which hasalr eady started to uncover the port
A, it is -evident that the passage of steam
will be confined to the area of section e g hi;

but this same large passage A” of the valve

e’ g’ WU, Fig. 4, of the cavity A’ of the plate

E, which is eppesate, and as this cavity is
-m: thismomentin direct communication with
the D
sage @ of the valve, which precedes the large,

ort A of the table by the little pas-

The two large
passages A B of the valve afford during its
rotation commaunication between thedifferent .
orts of the table:and the correspondingeavi- |
ties of the superposed plate in the same man- .
ner as the portsof theordinary valve. These
passages -can be much narrower in the center .
of the valve and the walls separating the |

|

B*, d, and ¢ of the valve.

_ | formed by the preceding parts.
1, and that-one of its two large passages—say | H is threaded on the edge and is serewed into

the upper part of bore I I, which surrounds

470,443

steam to port A will be represented by the
section e ¢ h [, plus the passage « of the valve.
In this manner the section given to the pas-
sage of the steam will be doubled When com-
munication between ports C and A through
passage a of the valve is closed by the rota-
tion of the valve,the passage of the valve will
be brought above port C, thus maintaining
the same area for the passage of steam to
port A. Communication is at the same time
and in the same manner established between
port Band the exhaust D by way of passages
This construction

70
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admits of the passage of a large volume of

steam without increasing the size or weight
of the valve,as is the case with multiple- pas-

sage slide-valves,or increasing the size-of the

bearing in which the slide moves.
The superposed table can be arranged in

valve, and adjacent parts. According to this

several ways,of which the most adva,ntaﬂ*eeus |
would be the one indicated by IKig. 6, which
| i8 a transverse section of the cylinder K, the

arranﬂ'ement the superposed table is com-

posed of the following parts: first, a circular

| cast plate E E, Fig. 6,traversed by four open-
ings s ym‘met-r-ieal 1o the openings of the 1able

and shown separately by Fig. 4; second, an-

other plate I' ¥, having only one opening in

the middle for the passage of the valve-spin-
dle; third four metal cup-shaped springs ¢
and g7, I‘lgs 7 and 8, arranged between the
plates K and F and attaehed to the plate I in
a manner to surround the four openings of
the plate E,and thus prevent any steam from
passing between these two plates, either all
around or from one opening to another, at the

same time tending to hold the plates apart
| with a certain elastieity, Fig. 7 showing sepa-
cavities of the superposed table, which is op- | rately one of these four springs in plan view,
posite; but no direct communication should
exist by way of the small passages between .
Therefore these openings :
should have a breadth a little less than the

and Ifig. 8 a section on line A B of Fig. 7,

said springs being formed of a plate of tem-
pered steel, copper,or any other e¢lastic metal,
| whose edfres aATe tmned in, so as to make &
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spring and at the same time be applicable on

the edges of the openings-of the cast plate E
by the pressure of the steam to completely

prevent all escape of steam; fourth, a plate

H H, Fig. 6, covers and secures the table
T'his plate I

the valve, pressing it more or less and holding
it in the desired place. The degree of press-
However, these

or the pressure necessary to establish a tight

| joint between the surfacesin contact with the
has at the same time also uncovered on its
'othel side and to the same extent section:

valveand its two tables will be exerted by the

steam pressure, and this pressare is applied
on both sidesof the plateequally,assteam oc-

cupyingor passing through the spring-cups G

| above the plate will counterbalance the press-

ureof steain beneath the plate. As, moreover,

the speed of rotation of the valve is but one-

it Tollows that space for the admission of | half of the motor-shaft, the force required to
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actuate the valve and elso the wear become 1 la,l ﬂ*e passages A* B? (7 and four small ones g

" The ar renn‘ement whlc,h has ust been de-
seribed can be modified, as in Fw* 9, as fol-

lows: The valve and the supernosed table are

covered by a box " H’ H’, inclosing the parts.

A certain number of screws I’ T’ tre,w erse the | the sections of the steam-passa,ﬂ*e acting to-

- upper part of the box and press on the full

IO

13

‘toescape intothe box of the roller-valve.

plate F F toregulate the tension of the springs.

ings, grooves or circular channels p, Figs. 1,
2, and 4, are formed on the fuctlon-smfaeesf o

all ar ound the roller-valve and its two tables,

and are made in such a manner as to catch
by the contact with these pieces the oil as

well asthesteam which tries to flow all around
Two
or more ducts 2 2, Figs. 2 and 8, are formed

o . near the perlphery of the valve to establish

. 40

‘communication between the grooves p on op-
posite sides of the valve. Anothel channel s,
Fig. 1, conneets the groove p with an oil- eup |
1, plaeed outside the valve-case.

of the valve- ehamber must bein constant com-

munication with the escape, and it becomes |
very easy to lead the escape- plpe above this
- box and thus exhaust on theside of the super-
posed table. Itsuffices , therefore, to construet

- this box according to the arrangement indi-

30

cated in [ig. 9 and to have a full plate F I trav-

ersed by an opening, while if the same isto be

~done for the ddmIS‘SIOH -pipe all should be ar-
ranged so that the pr essure of the steam is not

35

40

« mounted on the two ends of one cylinder to
~ diminish the dead-space and ser ving each as
supply and exhaust for one ef the eyhndeli
ends.
- Fig.10shows the teble a,nd I‘xn 11 the me e
- in the case, where it is desuable to distribute
separately in each end of the cylinder, while
Fig. 12 shows the table and Fig. 13 the valve
in case one distributer is wanted for theé sup- |
As is seen-
in these two arrangements, the table presents

e"xelusecl on the springs or on the full plete
F . The distribution by mtmy valve is far

superior. TUse can, however, be made of the

‘oscillating Ve,lve—thet is to say, actuated by

an &lteluatwe movement back and f01th in

many cases—and notably so when it is desir-
able to distribute the steem to asingle eylin--
der by two valves serving, one for the admle—

sion of steam, the ether for the escape; or

ply and another for the escape.

~ four openings and the 1011er-va;1ve three large

55
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| whleh coacts with- thle ‘rable, preeente thtee 1 the Va,lve Wlll not be enmely symmetnea,l |

“ ef the eylinder.,

and four small openings, the difference con-

sisting only in the proportion between the

dwere openings of the table,as well as of the.
valveitself,and this proportion must be main-
tained in e@eh case in accordance with the
scale established for the dmwmes aceempa-i
nying this specification. |

Of the four ports of the table shown by Fig.

1,thetwo A and Alead directly to the same en d

B with the eseepe-plpe The valve, Tig. 11,

for the admission and for the escape..

The Interior

be much larger..

of the Va,lve the same form;
super pesed table a dmmetel less than that of
theprincipaltable and then make the exterior
surface of the valve conic also, and not eylin-

| drical; third, make the smallest panel of the

“The part C connects with the.
admission-pipe fOl the steam and the opening

1be "d. The passage C? always serves for the
‘admission and the passage B3 always for the

escape, while the passage A?serves alternately
The

70

four small passages ¢ b ¢ d serve to double

gether for this purpose with the cavities which

| must always exist opposite thé parts, as has
To oil the surfaces of the valve and its bem- ;

75

been described above in the deseription of -

the rotary valve.

~ Fig. 11 shows the valve in the middle Po-
511:1011 in regard to the common axle. Sup-
posmo' it to eseﬂlate above the table, Flt, 10,

it is easily seen that for a certain move of -

30 '_

this valve a section ebout four times larwerls -

presented for the passage of the steam tha,n'
that which would be preseited by a simple

passage. The ends of the eylinder must not

present but a.small thickness and the escape-

eawty B, while the escape-pipe would end op-

‘pipe must always have quite a large section.
1t would be preferable to have this pipe end
10 the superposed table. There would be then
three ports in the table—A, A, ’and C—and a

o

posite tlns cmrlty A 1eht1vely slight thlek-' -

ness could be given the cover, at the same
time eveldmﬂ' the eeolmﬂ* off of this cove by
‘the escaping stemn

In the table shown by T I‘ID' 12 steam, bemff
supplied through port.A,is cendueted throun*n: |

95

ports - C -C to one end of the. eylinder and

through, pmt B into the other end, . If the

,mlve serves for.the escape, the openings C
and C’ will lead to the escape-pipe and will
They can even be replaced

by cavities :emd the escape-pipe can be made
to end opposite these cavities—that is te sy,
on the superposed table.

In case of distribution byeselllatm 2 velves

rco

these Velvee muet be sectired to thelr a,xle :

with very little play and then mounted mere
earefully, so that they are not hindered in
their movement in pressing uneven]ly on the

TIIO

glass of the cylinder, while in case of dis-

| tI‘lbLIthIl by rotary valves the central open-
ing through which the axle of these valves

passes can be made a little larger, and thus
have more play, without, however, ehanmnﬂ'

‘the conditions of the dlstrlbntlon | .
The form of the valve can be pr eqerved It

can be made totraverse large and small open-

in a8 and.turn or oscillate between two frlasees-
w1th the followmw changes: First, make one

I

120

or both of the tebles more or less conie-shaped
and not flat, and then give the full surfaces

eeeond oive the

125

euperposed table a little larger than the corre-

sponding panel of the ﬂ'laee and increase the

sectionof thesmall openingsof the valveon the
-side of the superposed table All these varia-
tions have the result that the two bearings of

130
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and the} appar ently present someadvantages;

but in reality none of these variations, as

1

also the roller, which would distribute by its

cylindrical surfa,ee, are as good as the valve:
turning or oscillating between the two flat:
surfaces with entir ely symmetrical edges, for
all the advantages of the other variationsare
insignificant, theu defects more or less seri-.
0us, a,nd they cannot be kept so tight.
The springs can be mounted on the side of
There will then
‘be on this side, first, a table presenting the

the table of the cylinder.

necessary ports for the circalation of the .

steam, (the openings will be a little rounded
and will present a section a little larger than }

the table illustrated in the drawmffs,) 5€0-

ond, thesprings placed on this table and hav-

g concavities of a size atleast equal tothat
of the ports; third, a plate similar to the one

shown in E E in Fig. 6, placed on springsand .

presenting on top “the edges given by the.

drawings to form the ta.ble of the cylinder.
On the suéle of the superposed table there will:

be but one plate presenting cavities -opposite..

the openings of the table, and it is on top of
this plate that the screws will apply (arrange- .

ment of Fig. 9) of the threaded plate (ar-.
rangement of Iig. 6) for the regulation of the

pressure exerm%ed in the valve

As I have said before, the superposed ta-
ble can be arranged In several ways—as, for

ments:

example, accordinﬂ‘ to the following arrange- |

First. All the springs can be made solid
one with another, so as to form a single plate .
presenting its cavities on the side where the |

steamn tends to escape.

Second. The sides.of these sae 8pr1n0'Sf
can be made inclined, so that the transverse

section presents a sinuous line, 8o as to have

thus a greater elasticity; but they must be

placed in the cavities formed in one or the

other plate in such a manner that the said | p

sinuous sides press against the gsides of the

cavities, and that thus the pressure of the

eteam cannot deform them.

Third. The plate F ¥ of Fig. 6 can be sup-

pressed .and the springs can be pressed di-
rectly by plate H H; but then the springs
should besecured in plate F Finsome manner.

Fourth. The metal springs can be replaced
by rubber plate or asbestus or other analogous

matter having the form of two concentllc cir-
cles of dlﬁ'erent diameters united by a num-

ber of radial ribs equal to that of the parti-
tions of the table.
in its place between the two plates, grooves

must be formed in one of these plates of the |

same form, in which the elastic plate would
enter to & great extent.,

Fifth. The entire superposed table could be
made of one single plate and held tight in its
right place mthouu any elasticity by taking
another precaution to diminish the escapesor
to prevent them at least all around,although

- these ways are the least adva,ntweous

Sixth. The interior of the box or casing of

To hold this plate tight

or o1l.
equal to that of the admlssmn and the steam
will try much more to enter in the openings
than to escape, as that one would be obliged

movement of this distributer.
case of distribution by a rotary valve with
two large openings this distributer may be
formed of two pieces placed in the form of a
cross surrounded by a circle and mounted on
| two axles, of which the one is full and the

or in preference on the large one.
these cases the table will present six lighits
or openings.

470,443

thevalve,instead of being in constant commu-
nication with the exhaust, which is much more
preferable, can also be tight and full of steam
The pressure is much oreater or even

to turn the concavity -of the springs ¢ and ¢,

| Figs. 6 and 9, to the side from where the steam

comes, which tries to eseape or even make the

springs double, presenting concavities on the
outside as well as on the inside.

The full
plate T F should not exercise but a feeble
pressure on the springs, and it would there-
fore be necessary to retain this plate station-
ary in its right place.

The dlStI‘lbl‘ltlI]U' drum, which I have ex-
plained above, 18 formed of a single piece. It

can, however, be constructed of several pieces,
so that the size of the passages can vary and
thus change theconditions of the distribution.

The manner of construction of thissectional
valve varies with the form and mode of the
Thus in the

other is hollow or the sections may be secured
together exteriorly. Inchanging the relative
positions of these two pieces the size of the
two large passages will evidently be changed,

and one could thus change the end as well of

the admission as of the emission, while still
maintaining the proper lead.

The manner of change of working effected
by the machineis muc,h inferior to that of the
changing of the angle of the level of the en-

| tire valve by the helicoidal handle, of which

I will speak farther on. ‘One can distribute
by one, two, or four distributing-valves, iude-

inder or by two superposed valves. In the

last case these distributers will then be sepa-

rated by a special table bearing on its two

sides the openings and the cavities necessary

to serve at the same time as superposed table
for the lower drum and as table for the up-
per valve or expansion-valve. The admis-
sion-pipe will end above the expansion-valve,
while the escape-pipe will end on the table
of the cylinder. On the other hand, the dis-
tribution can be made in two cylinders placed
in tandem or compound with one single valve
having three large equal and six small open-
ings, equal also, and actuated at aspeed one-
third that of the main shaft. The two eyl-
inders can be side by side, end to end, or in
any other position. The distributer can be
placed between the two cylinders or on one,
In all

They are, first, an-opening serv-

ing for the admission of steam; second, two
openings placed on the two sides of the ad-
mission-opening and conducting to the true

endent one from another, in one single cyl-
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' bottoms of the admitting-eylinders; third, two to be indicated, if it is not the reversing of the
- orenings placed beside the opening of the ad- | machine and the change of the expansion by

- mitting-eylinder and leading to the two ends

~of the expansion-cylinder; fourth, an open-

~ a corresponding cavity in the superposed ta-

Ing placed between the two openings of the |

expansion-cylinder and leadingto the escape.
Opposite each of these openings there will be.

~ble. T'wo special pipes will conduect the steam

{O

o

from the openings destined to conduct the
steam to the admitting-eylinder to-the two
ends of the cylinder. . These pipes constitute

dead-spaces and the counter-pressure must

be regulated so that there will be no loss.
~ The distributing-valve can be made with

three large and sixsmall openings, and it can
be given a speed one-third that of the main.

shaft, at the same time distributing in a sin-

gle cylinder and on one table with four open-

ings by making larger either the admission-

- opening or that of the escape and diminish-

~ ingthe otherthree. A distributing-valve can |
-be had with a speed one-fourth. that of the

30

35

40

main shaft by making this distributer with
four large and eight small openings, inereas-

ing at the same time the admission-opening
and that of the escape and in diminishing the |

two openings for the admission in the two
ends of the cylinder or in changing the pro-

portion between the diverse openings of the

table.

- The distribﬂtiﬁgdal?es ,'_éan’ as 'ﬁ?eﬁll be -

placed on the ends of the c¢ylinders as in the
lateral side and in plans or positions differing

-greatly, according to the conditions of the ap-
~plication. o

- The movement Jel
and uniform and the different modes of the
transmission of this movement presenting

of the drum bein g rotatory

{

‘nothing new, there is hardly anything special |

helicoidal handle. I will, however, say that
the rotatory movement can be transmitted to

all the distributers by means of a single trans-
mission from the main shaft to.the said

drums. | |
I elaim as my invention— |

1. In an apparatus for distributing steam

uids in machines, the combination,

or motor

5

45

50 '

with the cylinder, of two flat circular symme-

trical tables, and a distributing-valve placed

between the tables, provided on the side next

the cylinder with suitable ports for the circu-

lation of steam and having on the other side
a cavity with symmetrical edges opposite each

port, said valve being provided with passages
which, in connection with the cavities, give
direct and indirect communication of the sec-

6o

tions for the passage of steam, substantially
as described. - | |

2. In the herein-described apparatus, the
table comprising the cast plate K and full plate

I, and the metallic springs formed of plates

of spring metal arranged between said plates

K and ¥, said springs being dished and adapt-

ed when subjected to steam-pressure to bear

against the upper surface of the cast plate E,

saild east plate being provided with suitable
openiugs and the springs being arranged to

surround said openings from above, substan-

tially as described.

In testimony whereof I have signed this
the presence of two subserib-
| iIng witnesses. . -

specification in

~ SPIRIDION PSAROUDAKIL

| Witnesses: .

Rosr. M. HOOPER,
JOSEPH COWENIER.
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