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To ell whom @t ma _; concem o --
| " Be it known that I, RODOLPH: A “FELTRAN
- GER of Turbenthal, Smtzerland have invented

an Improved Dlstubutlon end Expansion

5 Valve for Steam and other Engmee, of Whmh
‘the following is a specification.

My invention relates to impr evements in ex-

~pansion or cut-off valves for steam-engines;
- and the object of said improvements is to pro-

S -::f;- ‘10 vide a valve which will serve the double pur-
| . pose of a throttle-valve and a- ‘cut-off valve,
~and whieh will be regulated in its action by

the governor when the engine 18 W{Jrkmg
"My invention consists, first, in double- seat-

f 5 mg the valve in a chamber interposed be-
tween the steam- plpe and the steam-chest, so-
~that when the valve is down on its seats the'

steam is.cut off and. communication - is inter-

CoE rupted between the steam-pipe. connection and
... 2o0:the steam-chest connection, but communica-

_tion can be had through smteble passages be-
tween the steam-chest eonnectmn and the up-
‘per side of the valve.

It consists, secondljr,in plaemg a velve in the' |
5 pessege leftdm o from the upper sideofthe valve

‘tothe steam-chest,and in eonnectmg said valve
“with the governor of the engine, so that the

quentlty of steam allowed to pass through the

smd passage 18 regul&ted by the governor.

In the accompanying drawings, Figure 1 1s
a vertical section of my improved. velve and
chamber and connectionsfor thesteam-pipeand
- steam-chest, taken on line z # of Fig.

“line y y of Fig. 1.
Referring to the drawmgs, A represents
ve;lve box or case provided on one side with a

- neck, B, for eonneetmg the said box with the |
SR -2,-40 steam-supply pipe, and at the bottom provided

: w1th a neck, U, for connecting the box with
the steam - (,hest of the cylinder. Inside of
- the valve-box A is a circular chembel D.
From the walls of said chamber pFOJthS 2

forming a beveled seat, a, inwardly,

Just above the level of the top of neck B. ’]_‘he
sald flange forms one valve-seat..
Below Velve seet a 1S another velve seet b

2. TFig.
o 2138 secmonel top view of the valve- ehember,‘
: -;-35 &e., the section bemg mken houzontelly on

' of smaller dmmeter whlch Seat b 18 paﬂ?tly" |
{ formed on the top of a vertical partition, ¢, 50

projecting upward from the lower side of the

'OT opening,
‘which the eteam passes from the neck B when

tubular sleeve, ¢, the bore of which is divided
| into two parts by a horizontal partition, A.

through a stuffing-box, . S
_s“leeve g fits over a post, j, which is held in 75

‘the chamber k,above the neck C, by arms Pro-
jecting

‘neck B, while the remainder -of the said seat

b 1s for med on a projection, d, of the walls of
the chamber D.

Between the seatl b and the eeet @ is a spece 55
e, in line with pipe B, through

the valveis raleed under ssud valve, amd thence B

‘into neck C.

E is the valve, in the form of an 11werted 60

frustum of a cone, which is placed within

the chamber D so that its upper conical part
1S 1n pesu;lon to rest on the seat @ when the
valve is down, as in Fig. 1. The lower por-
tion, f, of the valve is shaped to fit closely on

“the seat b when the velve 18 dewn s ShOWIl*

in the same figure. -
In the center of the w,lxe L is a vertleal-

In the upper part is fixed the end of a Stem,
I, which projects up through a suitable open-
1x1g in the cover ( of the valve-box A and
‘The lower part of

from the said post and joining the = =
walls of said chamber k. Through the postis =
an aperture, j/, for the steam to pess through r
to press agamst the partition 2. 8o

The post § and the stem K serve as gmdes
for the valve E, which compel the said valve

| to move evenly up and down, and to settle
__squerely on its seats a b when forced down.

k' is a spring W1.-1pped around the stem F,
which, preeemn against the nnder side of cov er -
G and against the valve, aesmts in. keepmg
the valve on its seats. -
- In place of the spring k, howemr as a
means of assisting in keeplng the valve E on
its seat, the valve 1tbelf may be made of suffi- -

clent Welght to retain itself en the seat When :
the engineis not running ; and whenitisran-
,nmg this additional Welght of the valve as-
sists the steam in closing the valve quickly. g5
The Valve in this case, by the eddlmenel

sl
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spring; but of course if the spring is em-
ployed the valve need not be so heavy.

From the chamber %, below valve I, a pas-
sage, [, leads diagonally up through the walls
of case A to a c¢ylindrical chamber, G/, and
from chamber D another passage, m, leads
downward diagonally through the walls of
case A to the cylindrical chamber G,

In chamber G is placed a sleeve, H, with
segmental projections » on opposite sides,
which bear against the walls of chamber G,

~aud thereby divide chamber G’ into two parts,

TR

0 0.
Through sleeve H are made holes p, which
turnish communication between the two parts

0 0o’ of chamber G’. I is a cylindrical perfo-

rated valve placed within sleeve H, and having
1ts stem ¢ projecting through a suitable stuff.
ing-box, 7, and provided with a lever, J, which
Is Intended to be connected in any suitable
marnner with the governor, so that assaid gov-
ernor rises and falls the valve I is oscillated
on its axis, and the perforations in said valve
are throwu more or less in and out of line
with the holes p in the sleeve H. The sleeve
H is held from turning by a set-screw, s,
passed through the walls of chamber G,

L is a hand-wheel, which is screwed to a
flange, M, on the cover G, surrounding the stuff-
ing-box 4. By screwing the hand-wheel down
1t presses against the valve-stemn I and forces
the valve E on its seats; but when the hand-

- wheel is unscrewed the stem is relieved of

35.

pressure and the valve K is permitted to move
up and down withount restraint from the hand-

- wheel.

40
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The operation of the valve is as follows:
The steam from the boiler is permitted to en-
ter the neck B either from the steam-pipe di-
rectly or from the steam-jacket of the cylin-
der. On unscrewing the hand-wheel I the
valve is permitted to rise from its seats, and
the pressure of the steam in neck B, exerted

through the opening or space e on that part of |

the valve between the seats o b, forces the
valve up from its seats, and thereby the steam
1s allowed to pass down under the valve into

- ¢chamber % and neck C, but not above the

50

‘valve from neck B.. From chamber % and neck

C the steam passes down into the steam-chest,

~andalso,when the engineis runnin g,up throngh

55
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passage [ into space o, thence, through holes
P and the perforations in valve I, 1nto space o/,
and from thence, through passagem, intocham-
ber D, where it presses on the upper side of

sald valve. When the pressure of the steam

in chamber D on the top of valve F, added to
the force exerted by the spring ¥ and the
weight of the valve, exceeds the pressure
against the under side of the valve, the valve
falls on its seats and cuts off the steam from
the boiler. As soon as the valve E closes, the
steam thathas passedintothecylinder expands,

~and the steam in chamber D, above the valve,

weight, compensates for the absence of the | the governor being down, the valve I is held so

as to allow the steam to pass freely through pas-
sages [ m and the holes p in the sleeve to the
upper side of the valve I8, and when the valve 70
1s forced down by the pressure on its upper

sidethesteam,expanding, passes back thron gh

passages m [, &c., into the neck C, and thus
relieves the pressure on the upper side of the
valve; and when this pressure is less than the 75
pressure of the steam in the neck B the valve
rises again and allows more steam to pass
through to neck C and through the passages

to the upper side of the valve. - Thus, by the |
pressure below, the-valve E is opened, and by 8o
the pressure above it is closed, so as to cut off
the steam and allow it to actexpansively in the

eylinder. Owing,however, to the passages { m,

&c., being quite narrow, the passage of the
steaw to the upper side of the valve is compara- 8 5
tively gradual, so that ample time isallowed for
filling the steam-cnest Lefore the valve shuts
down. This isthe action of the valve B when
the engine is working slowly. As the speed
increases, the governor, acting through lever QO
J, turns the valve I so as to partially close the
holes p in the sleeve H, whereby less steam is
allowed to pass from chamber D back through
passages m {, &c., to the neck C below the
valve; consequently the pressure on the upper 05
side of valve E is not so quickly relieved, and
1t remains on its seats longer; but when the
pressure above is relieved and the valve rises,

‘the valve is so nearly balanced that it takes

but a small quantity of steam to throw it down 100
on 1ts seat again, and thereby cut off the -
steam. | -

From the above it will be readily seen that
when the steam enters the space below the
valve it immediately passes through the pas- 1o g
sages [ m, &c., to the upper side of the valve,
and by its pressure, added to the weight of
the valve and the force of the spring %, the
valve 1s closed and the steam cut off, so that
the steam in the eylinder will act expansively. 110
At the same time the steam above the valve,
also expanding, passes back through the pas-
sages by which it entered, and thereby re-
lieves the valve of pressure, and allows it to
rise again and admit more steam to the space 115
and neck below it. This action, when the

.valve lL1is fully open, is comparatively gradual ;
but as the speed increases, the valve I par-

tially closes the openings p, and thereby in-

terrupts the passage of steam back and forth rzo

through the passages ! m, and the valve is

thereby held so neatly in equilibrium that it

1s sensgitive to the slightest increase or de-

crease of pressure. .
~Tostopthe engine, thehand-wheel is screwed 12 5

down on the stem F, so as to force the valve

on its seats,and thereby prevent it from rising

by the pressure of the steam. - |

When the engine is running too rapidly the
governor acts to close the valve I, and there- 130
by prevent the escape of steam from chamber

- also expands. When the en gine is first started, | D, so that the pressure of steam in said cham-
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~ ber holds the valve down

- creases, the valve I opens and the va;lve B is
--..allowed to operate again.

~apper side.
to the passages [ m, &c.
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TIn the valve B are perfora,tmns q', for steam

.to pass through from the under Q,ule to the
These perforations are additional -

When the valve is

. down on its seats, the perforatwns q’ are

20

. closed by the seat b as shown in Fig. 1, so
X0
~above the valve they do not allow any steam
 to escape or pass below the valve.
rangement is usetul, as it is desirable that the
‘pressure above the valve should be regulated
by the steam passing out from chamber D
“through the perforated valve I, since the po-
sition of this valve, as reﬂ*ulated by the gov-
ernor, governs the escape Of steam from the
~.chamber D above the valve. .
It must be observed that the size a,nd num-
. ber of the pelforatlons q', a8 well as the ca-

that while they famhtate the passage of steam

- pacity of the passages I m, should be SO Tegu-

Y
- steam to the cylinder, corresponding to- the.
~power to be developed by the engine, should |
- cease. |
1t will be evident that this 11np10vefl Vahe.
may beapplied, with suitable modifications, to
all kinds of steam-engines, as well -as to hy-
‘draulic motors, and also to 'the dlstrlbutmn of

30

Iated that the excess of pressure of steam

above the valve I shall take place exactly at

the moment when the period of admission of

- fluids generally.

In locomotive, marine, mmmg, and other

o 3"5”eng1ne_s provided with reversing - gear, the |

'As the speed de- |

This ar-
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valve T will be rotated by a hand lever, thus
affording a ready means of regulating the de-

oree of expansion so as to insure the propel o

working of the engine.

- The sleeve H, by means of the set-screw s,':
can be set at such an angle that the holes p
will be placed in a relation to the valve I

p from ever
‘being entirely opened by the valve I. It fol-

which will prevent the said holes

lows irom this that, with a certain pressure in

the boiler, the passages connecting the cham-
‘bers above and below the valve can be adjusted
to allow such a passage of steam back and

forth as to hold the valve so nearly in equilib-
rium that the action will be so delicate in
opening and closing as to insure a nearly uni-
form rate of speed. |

I claim—

1. The double- 5eated valve E 1n combma |

tion with the case A, having necks B and O,
seats a and b passages ! m, chamber G/, sleeve

{ H, provided with holes P, and perforated valve

I and spring %/, constructed and operating in
the manner substantlally as described. |

2. The perforated valve 1, in combination
with the perforated and adJusta,ble sleeve H,
passages [ m, and double-seated valve L, for

| the purpose of regulating the admission of

steam to the chamber D, above the valve, and

40

45

5¢

55

the emission of steam from said Lh&mber, sub- 65

stantmllv a8 described.

RODOLPH AFFELTRAN(}ER
Witnesses ]

- EDWARD AHLG,
CHaS. GROSS.
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