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UNITED STATES

; PaTENT OFFICE.

CITARLES HYDE BEADLE, OF COWES,

ISLE OF WIGIHT, ENGLAND.

ROTARY DISTRIBUTING-VALVE.

SPECIFICATION forming part of Letters Patent No 630,767, dated August 8, 1899

Application filed October 3, 1 398,

Serial No. 692,508, (No model.)

To all whom it may conceri:
Beitknownthatl, CHARLES HYDE BEADLE,
engineer, a sub;;ect of the Queen of Gleat
Britain, residing at Clarendon Quay, Cowes;
Isle of Wlﬂ'ht ‘KEngland, have invented cer-
tain new and usef ul Improvementsin Rotary

- Distributing-Valves for Fluid-Pressure En-
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gines, of which the tollowing is a specifica-

tion, reference being had to the aceompany-
ing dmwmgs in which—

Fln'ure 1 shows a central 10nn'1tud1nal Seg- -

tion of an engine of the kind or class herein-

after mentioned fitted with my improved bal- .

anced valves. Tig. 2 shows a section on the
line z x, Fig. 1, lookmo' toward the left, the
cover of the valve-chest being removed. Fig.
3 is a plan, partly in section, on theline &'«

Fig. 2. Fig. 4 is a section on the line «* mz
Fw‘ 1. Fw 5 is a side elevation 111118131:&‘[1110*
modiﬁc&tlons hereinafter described. Fig. 6
is a face view, partly in section; and Fig. 7,
a transverse section showing another form or

arrangement of the cut-off and reversing-'

gear. -
My invention has forits main object to pro-
vide for the distribution of the fluid in steam
and other fluid pressure engines with less
friction than is practicable with the shdmg or
oscillating valves heretofore employed.

My .saad invention, moreover, affords sim-

ple and efficient means for distributing the
fluid in engines of the kind or class wherein
the axis ol the main shaft is parallel with the

axes of the cylinders and rotary motion is

imparted to the said shaft by means of studs

or rollers mounted upon reciprocating piston-
rods and acting upon a zigzag PTOJGC‘JWD. or
rib extending around the _smd sha,ft or around

a drum fixed thereon or working in a zigzag
groove or channel extendlnﬁ' around the said
shaft or drum.

My improved Iotary dlstubutmﬂ‘ -valves

work on valve-seats arranged oppomte each
other and kept at a predetermined distance
apart by one or more distance-pieces, so that
they cannot be foreibly pressed against their
seats by the fluid-pressure, and consequently
the friction between the valves and thelr
seats is independent of the fluid-pressure.

In Figs. 1, 2, 8, and 4, ¢ a are the cylin-
ders. b is the ma,m sha,ft., which is provided

| the main shaft to revolve.
'of the main shaft traverses the exhaust-space
¢',-formed in the valve- chest between the .
'cylmders a.
extend through faces or valve-seats f, which
are provided at the ends of the cylinders, re-
spectively. The rotary valves g are mounted
| on the extension b’ of the main shaft & in such
a manner that they are constrained to rotate

] Wlth an extension b/, passing thlouﬂ'h the
valve-chest ¢ and working in Stuﬂmﬂ'-boxes
in the covers ¢! thereof.
are fixed in eross-heads d’, working on guide-
rods d?, and provided with 1011@15 d3 that bear
'aﬂ*alnst oppo&,lte sides of a zigzag prOJectlon

or rib ¢, extending around a drum e, formed
or

The p1st011—1 ods d

ixed on the said main shaft b, s0 that the
reelprocatmﬂ' motion of the p1st0ns will cause

The ports a’ of the cylinders

therewith; but the said extension can be
moved axmlly through the said valves for the
purpose of reversing the engine. The valves
g are pr eferably construeted with hollow or
tubular stems ¢’, extending from the under

or Inner sides of the said valves and of such 75

length that their flanged ends ¢g* will be in

contact with each other when the valves are
in contact with their respective seats.

ﬂ These
tubular stems keep the valves a certain dis-

tance apart, but donotconnect thesaid valves

together. Thesaid valvesareveryaccurately
hbted to theirseats, so that when held thereon

with a minimum amount of pressure they
will prevent leakage of the fluid. The steam
or other fluid enters the steam-space ¢ of the
valve-chest ¢ through the inlet ¢?, and the
fluid - pressure acting in inverse directions

upon the outer sides of the valves g the lat-

ter will be exactly balanced, the valve-stems

¢’ being simply pressed tightly against each

~other without any alteration in the pressure
of the valves against their seats, and since
the valves and distance- piece or distance-

pieces are motionless relatively to one an-
other the friction opposing the rotation of
the valves cannot be increased by the fluid-

pressure, but 18 mdependent thereof.

The steam passages ¢° and the exhaust-
passages g* of the valves g, which are con-

tinuouslyin communication respectively with

the steam-space and the exhaust-space of the

| valve-chest ¢, alternately register with the

The extension b’
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ports ¢’ of the cylinder a, and the said pas- | fixed on the driving-shaft b, is geared with

sages or ports can be so arranged as to give
any predetermined amount of cushioning or
expansion. |

Topermit the reversal of the motion of the
engine at will, I provide means for changing
the position of the valves relatively to the
aforesaid drum on the main shaft. For this
purpose a slotted lever & is pivoted at k' to
the bed-plate or other convenient part of the
engine and is suitably connected with the ex-
tension 0’ of the main shaft. The other ex-

~tremity of the said extension ', which exten-

sion forms the valve-spindle, is received in a
central socket in the shaft . A pin/, secured
in the valve-spindle §’ and extending into a
spiral slot /' in the said shaft, serves as the
means for making a driving connection be-
tween the two parts. DBy turning the lever k&
about 1ts pivot in one or the other direction
the pin / can be caused totravel in the slot 7',
and thus rotate the spindle ' relatively to the
main shaft b, by which operation the valve-
passages can be shifted so that the engine
will be driven either ahead or astern or so as
to vary the amount of cushioning and expan-
sion.

In applying my improved balanced valves
to inverted-cylinder engines and to other en-
gines where the axis of the main shaft is at
right angles to the axes of the cylinders the
sald valves are mounted upon a separate ro-
tary valve-spindle {', as shown, for example,
i Ifig. 5, which spindle is driven by gear-
ing, such as the bevel-gearing 6° 13, from the
main shaft b.

Isometimesreplace the tubular valve-stems
above described by one or more separate dis-
tance-pieces ¢', Fig. 5, which will rotate with
the said valves and have the same effect as
the said tubular stems in preventing increase
of resistance to the rotation of the valves due
to friction. |

W hile the aforesaid valves are keyed upon
the spindle, so that they are constrained to ro-
tate therewith, they are not restrained from
axial movement relatively thereto, though
such movement of the valves when in place
is limited by the covers of the steam-chest,
respectively, and also by the abutting of the
distance - pieces between them. The said
vaives will therefore bhe pressed into close
contact with their seats by the fluid-pressure;
but this pressure cannot unduly increase the
friction between the valves and their seats,
because the distance - pieces limit the ap-
proach of the said valves toward each other,
and the said valves will he held in contact
with their seats by the fluid-pressure not-
withstanding axial movement of said spindle.

In applying my invention to a rotary en-
gine the valves can be mounted on the main
shaftsubstantially as hereinbefore deseribed.

In FFigs. 6 and 71 have shown another form
or arrangement of the cut-off and reversing-
gear in which a bevel-wheel m is fixed upon
the valve-spindle &’ and a bevel-wheel 7,

the said bevel-wheel m through the medium
of two sets of bevel-pinions p p g g, which
engage, respectively, with the said bevel-
wheels m n and with opposite sides of a dou-
ble-faced bevel-wheel 7, which i3 mounted
loosely on the spindle 0. The bevel-pinions
» P q q are carried by a ring s, provided with
suitable means, such as a worm-wheel s’ and
worm ¢, whereby it can be turned about its
axis to change the position of the valves for
the purpose of varying the cut-off or revers-
ing the motion of the engines, the rotary
movement of thesaid ring s causing the turn-
ing of the bevel-wheel m about ifs axis rela-
tively to the bevel-wheel 7 without disturb-
ing the connection between them.

It is evident, however, that 1 can, if de-
sired, use other suitable arrangements of cut-
off and reversing-gear.

What I claim is—

1. In a fluid-pressure engine, the combina-
tion, with the valve-seats, of a rotary spindle
extending through said valve-seats, valves
on said spindle adapted to rotate therewith
but free in respect of axial movement rela-
tively thereto, and tubular distance-pieces
on said spindle between the valves, adapted

to abut against each other when said valves

are in contact with their seats, for the pur-
poses above specified.

2. In a fluid-pressure engine, the combina-
tion, with a c¢ylinder and steam-chest, of ro-
tary distributing-valves arranged one at each
end of the steam-chest and provided with
means to limit their approach toward each
other, an exhaust-space between said valves,
and a rotary spindle extending through said
exhaust-space and on which said valves are
mounted, substantially as deseribed.

3. In a fluid-pressure engine, the combina-
tion with a ceylinder and steam-chest, of ro-
tary valves arranged to admit steam to and
exhaust it from the ends of said ecylinder, and
provided with tubular valve-stems or dis-
tance-pieces extending from the valves to-
ward each other and having their ends abut-
ting when the valves are in contact with their
seats, substantially as described.

4. In a fluid-pressure engine, the combina-
tion, with two parallel cylinders, of a steam-
chest common to both, a shaft parallel to the
axes of sald eylinders, rotary distributing-
valves mounted on said shaft one at each end
of the steam-chest, and distance-pieces lo-
cated between the valves, and the ends where-
of abut when said valves are in contact with
their seats and thus prevent increase of pres-
sure by the valves upon their seats, substan-
tially as described.

5, In afluid-pressure engine, the combina-
tion with the shaft, of rotary distributing-
valves mounted on- an extension of said shaft
and adapted to rotate therewith, but free in
respect of axial movement relatively thereto,
distance-pieces located between said valves

. to limit their approach toward each other,
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snd means for changing the position of said |

valves relatively to the 1 ports of the cyhnder
substantially as described.

6. In afluid-pressure engine, the combina-
tion with valve-seats located opposite each
other, of a rotaryspindle, rotary distributing-
valves movable on said seats and mounted

on sald shaftand adapted torotatetherewith,

but free in respect of axial movement rela-

tively thereto, and distance-pieces between

sald valves to prevent the fluid-pressure in-
creasing the friction of sald valves on their
seats.

7. In a fluid- plesmle engine, the combina-
tion with valve-seats, of 1otary valves ar-
ranged on said valve-seats and provided with
means to limit their approach toward each
other, a rotary spindle on which said valves
are mounted, a main shaft in line with the
rotary axis of said valves, and a driving con-

nection between said shaft and the rotary

spindle, substantially as described.
8. In a fluid-pressure engine, the combina-
tion, with valve-seats upon the cylinder ends,

of a driving-shaft, rotary distributing-valves |

movable on said seats, means to limit the ap-

'

| nesses.

proach of said valves toward each other, an
extension of said driving-shaft forming a ro-
tary spindle on which said valves are mount-
ed so that they will rotate therewith but are
free to move axially thereon, a driving con-

nection for said spindle; and means for lon-

gitudinally adjusting the rotary spindle to
vary the cut-off, reverse the engine, or regu-
late the expansion, substantially as deseribed.

9. In a fluid-pressure engine, the combina-
tion with valve-seats upon the cylinder ends,
of rotary valves movable on sald seats, and
provided with means to limit their approach
toward each other, a rotary spindle on which
said valves are mounted so that they will ro-
tate therewith but are free to move axially
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thereon, a driving-shaft and means for ad-

justing the valves as to their position, sub-

stantially as described.

In testimony whereof I have hereunto Set
my hand in presence of two subseribing wit-

 CHARLES HYDE BEADLE
Witnesses:

‘WM. H. RANCE,

ARCHIBALD O. THOMPSON.
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