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(No model,)

7o all whom it 'maay concern:

§ State of Colomdo have invented certain new

and useful Im pmvemente in Valves; and Ido

~declare the following to be a full, clear, and
exactdescription of the invention euch as will
enable others skilledin the art to Whleh it ap-

10 pertains to make and use the same, reference

‘being had to theaccompanymgdramnge and |
the letter A designates an engine which is

I similar in design and operation to thas de- 63
seribed and illastrated in Patent No. 667,713,
‘which was issued to me on February 12, 1901
and in application Seriial No. 124, 582 filed
';;Sept,ember 23, 1902.
engine to more clearly illustrate. the opera- %o
‘tion of my improved valve though it will be
understood that the Va,lve is applicable to
any style of rotary engine employing a pla-
rality of codoperating ¢ylinders. |
comprises a plurality of cylinders 1, each of 7z
which comprises a pair of eoopemtmg piston- |
chambers 2, which are arranged one above
‘the other and intersect each other, so as to
Jform-an oblong chdmberwwh clrcular ends.
The ¢ylinders are bolted together in axial 8o
alinement between front and rear cylinder- .
heads, and each eylinder is provided cen-
trally and at one side with steam-inlet ports
3, which communicate with a valve-port 4,
'_Whlch extends lengthwise of the engine (Ll]d 8
from one end to the other,
provided with a pair of codperating rotary
pistons 5, which are rigidly attached to shafts
‘6-and 7, which extend through the engine
and are prowded with intermeshing gears 8 go
and 9 at one end, while one of the shafts is
provided with a pulley 10 atits opposite end.

to the figures ‘of reference marked thereon,
which form a part of this specification.”

My invention relates to improvements in
15 valves for steam - engines, pumps, and air-.

~compressors, but espeelally fnrsted.m enﬂ'mee
of the rotary type. -
- The -objects of the mventlon are to . pro-

vide a valve comprising a steam-distributer

20 and a variable cut-off adapted to cut off and
~use the steam expansively at several prede-

‘termined parts of the Operatwe travel of the-
to provide'a valve by which the
steam may be cut off at'any desired part-of

meto ns;

25 the strokeor travelof the pistons; to provide

a valve that will permit a quarter or a half or

- three-quarters of the whole mechanical horse-
~power of the engine to be used at the will of
- the operator.
30
drawings, in which— - -- .

Figure 1 is a transverse sec‘mona,l view
throuﬂ'h a rotary engine, showingthe [}Oslt:lon_-
of my improved Vd,lve the cut-off of whichis

35 set so that thofull horse- -power of the engine
Fig.2isa longlbudmal sec-

may be utilized.
tional view t.htmwh a rotary engine, com-

- prising a plnmllty of evlinders d,ud pistons
. and showmg the ports'which connect the eyl-
40 inders with my 1mproved valve, which "is
“Fig. 3-is a side ele- |
‘partly in section, of ‘the: steam-dis-

shown in dotted ‘lines.
vation,.
tr 1buler or outer shell ot my 1mpruved valve.
Fig. 4 is a side elevaﬁomn of the cut-off or in-
45 ner shell thereof.

views on t,he lmee 66, 7 7,88, and 9 9, re-

. ' of the arrows.
Beitknown thatl, JOEN KNOWLES,a citizen:

of the United States of America, remdmg at
Colorado Springs,in the county of El Paso and |

I attain these objects” by the
mechanism illastrated 111 l;he dceompanymg--

12, which is fitted closely but revolubly
in the said valve-pmb aund which I term the
‘““‘steam -distributing ”

- Fig.5 is a- lonﬂumluml_
sectional view of a modified form of my:im- -
“proved valve in which the distributer-and
cut-off are shown tapered, the cut-off being |
shown in rm‘ﬂHOD within the dletubuter_

so Figs. 6,7, 8, d,mi 9 are transverse sectional:

- Fig. 10 is a fragmenta,l side
view 1llustmtmu‘ t,he crank-arm for turning

the cut-off; and Fig. 11 is a front elevation 55
of the same. |
an engine, showmg my valve in section and
designed as a reversible valve for reversing
the movement of the pistons of the engine,
Fig. 13 is a side elevation of the combmed 6o
steam-inlet and steam-exhaust valves shown

in the section in Kig. 12. |

Fig. 12 18 a sectional view of

Referring to the accempanymg dmwmgs

‘T employ this form of

This engine

) |

Each eylmdel is

The numeral 11l referstomyimproved valve,

éWhlGh is located within the valve-port 4 so .
as t0 communicate with the eylinder-ports 3. ¢

This valve comprises a tubular outer sleeve
with.-

'mlve, and a cut-off

valve 13, whieh is dlSO in the form of a tu- roc

bular sleeve and i8 revolubly mounted with-

in the steam- distributing valve. The cut-off

{ valve is provided with a number of ports 14,

“spectively, of Pl""5 lookmu‘ in t,he duectmn ; eomeepondlng to t.he nmnber of cyhnde:e of
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20

" the valve.

_30

35

a0

“riphery of the shell of the valve.

Sy

the engine and arranged in a stiaicrht line,

each of said ports registering with one of the
cylinder-ports 3. The ports 14 consist of ap-
ertures or slots which are cut through the pe-
'The dis-
tributing-valve 12 is also provided -with ports
15, corresponding in number to the parts in
the cut-off and positioned to register with the
ports of the said cut-off valve, so that as the
distributing-valve rotates the ports as they
register WIII form a continuous passage from

the interior of the cut-oftf valve to the eylin-

der of the engine. 'The ports 15 aresmaller
in area than the ports in the cut-off valve
and compriseapertures which are cut through
the periphery of the shell.

thereof. In Fig. 3, however, I have illus-
trated the ports arranged in splml order and
at the same time arranged opposite one an-
other in pairs, commencing at either end of
The second port from the end is
placed opposite the first port at that end,
the next two ports are opposite one another,
and so on throughout the length of the valve,
though, if preferred, they can be arranced in
a true spiral line from one end of the valve
to the other. Thus the order of arrangement
of these ports may be varied as may be de-
sired so long as they are positioned to give
each cylmder steam a,t each full revolutmn of
the valve.

The distributing - valve 12 is interiorly
threaded at one end, and a tubularvalve-stem
16 is threaded to it and is prevented from

“becoming disconnected from the valve by a

- pin 17, which passes through the valve and

40

45

50

55

6o

pointer

stem. The valve-stem 16 passes through a
suitable stuffing-box 18 on the forward cyl-
inder-head, and a gear-wheel 19 is keyed or
otherwise secured to 1t, which meshes with
a gear 20 of corresponding size on the outer
end of the upper piston-shaft, so that the

distributing-valve and the piston-shaft will
The cut-off valve 13 is

revolve in unison.
also provided with a valve-stem 21, which
fits revolubly in the tubular valve-stem 16
and extends through and beyond the same,
and 1ts free end is provided with any suit-

‘able means for turning the cut-off so that the

steam may be cut off at any desired part of

" the operative travel of the rotary pistons, as

will more fully hereinafter appear. This

may be accomplished by a ecraunk-arm 22,
which is suitably secured to the end of the
stem 21 and which may be provided with a
23, which moves over a suitable dial,
so that t,he cut-off may be turned any de-
sired distance. I am also able to automat-
ically manipulate the cut-off valve to cut off

~or to increase the port opening under vary-

65

ing loads upon an engine and by the follow-
ing mechanisin: Upon the stem of the cut-off
valve I mount loosely a disk 24, which is pro-
vided with a segmental row of lugs 25, that

The ports 15 of.
the steam - distributing valve may be ar-
‘ranged in any.desired order on the periphery

748,192

the pmnter which are spa,ced at a suitable

distance apart to allow the pointer to rest
betweenany two lugs. To the oppositeside of
the disk near its peripheral edge 1 pivotally

-secure a rock-arm 274, which is pivoted in-

termediate of its ends to the end of a bracket-
bolt 28, that projects from the adjacent cyl-
inder-head. The free end of this rock-arm

‘may be connected in any suitable manner to

any suifable form of an engine-governor
which I do not illustrate, but which may be
arranged in any suitable manner to move the
rock arm and lever and tarn the disk and the
pointer and crank-arm and cut-off valve to
open the ports and increase the volume of
steam or to close them and cut off the steam

i to suit varying loads an engine may be sub-
Jected to.

The steam-inlet to the valve is in
the rear cylinder-head, into which the rear
end of the valve preferably projects a short
distance, as shown in dotted lines in Fig. 2,
and a threaded hole is formed in the said
head at this point, into which a pipe 29 is
screwed, which connects with a suitable
steam- Supply

In Fig. 5 I have illustrated a modified form
Of my improved valveé in which the same is

‘shown tapered from its redar toits forward end.

This construction provides for taking up the
wear of the steam-distributer and cut-off and

for always maintaining a steam-tight connec-

tion between them. The ports 14 of this cut-
off are slightly longer than the ports 15 of the
distributer, and at the forward end of the
valve a vertiea,l space a is left between the
end of the cut-off and the threaded end of
the stem of thedistribating-valve. Now as
the surfaces of the distributer and cut-off be-
come worn the cut-off is drawn forward in
the distributer, so as to keep a close joint be-
tween thew, and its ports 14 being of greater
Iength than the ports 15 of the distributer
will not diminish the area of the latter ports
as the cut-off is moved forward. Thus a sim-
ple and thoroughly-effective means is pro-
vided for taking up the wear in the valve and
for maintaining a steam-tight connection be-
tween the members. In all other respects
this valve is identical with the valve herein-

before described.

In Figs. 12and 13 I illustrate my improved
valve adapted to be used to control a rever-
sible engine, in which case it is especially
adapted for use with marine and hoisting
engines. This reversible valve 294 comprises
the cut - off and steam - distributing-valve,
with a slightly different arrangement of the
cut-off valve, the steam -distributing valve
being arranged the same as in the direect
valve.
cular port 32, which is located, preferably,
centrally at thetopof theengineandatthein-
tersection of two ports, 31 and 32, that extend
to opposite sides of the cy llnder in operative
relation to the pistons. The steam-distribut-
ing valve 12 is preferably seated in a bush-

project from the side of the disk opposit_e to | ing 33 of suitable material, which is seated in

" These two valves are seated in a cir-
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'sages of Lhe engine,
'valve is exactly l'ike the valve used in the,

with ports 37 cut in them.
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the port 30 and which is provided with ports | The ,.e.xhaﬁst-steam passes out through the

34 and 35, which reglster with the steam-pas-
The steam-distributing

non-reversible engine. ‘The cut-off valve,

however, is constructed with a pair of ports
39 and 36 of equal size arranged side by .side

in therotativeaxisof the vd,lve and separated

- from one another by an axial rib 37, which
extends the entire length of the valve and

divides each pairof ports which are arran ged
along the valve on each side of the rib in the
same manuner as in the valve in Fig. 13.

35 and 36. The valve 85 is shawn closed,

while the Valve 36 is shown open, and to 1e-—,_
~ verse the direction of movement of the en-
gine it is necessary to close the valve 36 and

open_-the valve 35, which will reverse the

‘rotary direction of the steam - distributing
valve, allowing the steam to flow through
the steam-passage 31 to the valve 35.

These
valves 35 and 36 comprise cylindrical stems

ports comprises a recess cut diametrically
through the periphery of the stem at equal

~distances apart throughout the length of the

valve, leaving semicircularintegral disk por-

- portion the other half.
valves register opposite the steam- paggaues_
(Shown in.

35

tions 33 between the ports, the ports being

in area practically one half of the ecircuim-

ference of the tubular valve and the blank
The ports of these

of each cylinder of the engine. .
Fig. 12.) These valves are each provided
mth an extension 39, which projects through

suitable stuffing- boxes formed on the eylm-

 4€5

der-heads.

together by any suitable device that will
move both at the same tilme and reverse their

positions, so that the one that is closed will
be opened and the one that is open will be
1 preferably use for this purpose a-
crank-arm 40, which is secured to the end of
each extenSion the free ends of which are
connected ton‘ether by an arm 41, which is

closed,

provided with a handle 42. This construc-

tion, which is shown in Fig. 12 in dotted -
lines, is fully shﬁwn_an'd'des_cribed in theap-
They are re-

plication above mentioned.

' ~ versed, because while the reversing-valve will
: delwer steam to either side of bhe engine and

LAY
i

versed.

6o

will run it in either direction nevertheless,:
the engine cannot be reversed when ranning.

in one direction until these valves are re-

the same manner as the direct form of valve
shown in the other views; but the steam flows
into both of the steam- passages 3] and 32 of

the eylinder as the distr 1buting-valve rotates;
but as the passage 31 is: closed. by the valve
35 the steam passes through the passage 32
and the valve 36, which is open into the cyl-
inder 43 bebween the pistons 44, rotating

them in the direction of bhe arrows 45 and i() ! A smtable governor will then" automatleully

At
theentranceof thesteam-passages 31 and also.
32 into the cylinders I place suitable valves

The extension 39 projects beyond.
their stuffing-boxes, and these are connected

Each of these |

]

b
;

exhaust-valve 35 into the exhaust-passages
47 and 43 to the atmosphere.

to move the handle 42 to close the valve 36
and open the valve 35. The steam from the

‘distributing-valve will then flow through the

passage 31 and valve 35 and rotate the pis-
tons 44 in the opposite direction, and the ex-
hsust-steam will escape th rongh bhe valve 36
and the passages 49 and 50. As soon as the

rotative direction of the pistons is reversed

the direction of movement of the distribut-

ing-valve is also reversed and through the
medium of the gears connecting the sha,fts of

the pistons and the stem of the distributing-
valve.
The eut—oﬁ valve ma,y also be connected

to a suitable adjustable index mechanism,

which may be arranged in any suitable man-
ner, and may also be attached to an engine-

‘governor in such a manner as to automat-

ically regulate the amount of cut-off to vary-
ing speeds and loads.

The operation of my 1mpmved valve is as
follows: Steam is admitted to the interior of
the cut-off valve through the pipe 25. Thecut-
off valve is stationary, but its position is.ad-
justably changeable by hand through the

‘medinm of the cmnk arm 22, which is secured
~upon its stem and by whlch the cut-off has

previously been set at the desired position.

‘The steam-distributing valve revolves on the

cut-off continuouslv while the piston revolves,

and it is geared to the upper piston-shaft,so
as to revolve in unison with the said shaft and
118 plston

‘The steam passes from the in-
terior of the cut-off valve through its ports

and the ports of the revolvmﬂ' steam-dis-
tributing valve into the c}lmder through the
cylinder-ports 3 and forces the rotary plsl‘,ons

around, as indicated by the arrows in the
dmwin'ﬂ'ﬂ The steam may be &dmitted into
the cyhnders consecutively or into each al-
ternate eylinder, as illustrated by the ar-

rangement of ports in the distributing-valve

shown. in Fig. 3, or in any de_sned_oldel In

order to uae the steam expunsively at any

To reverse the
direction of the engine, it is only necessary

75 |

8¢

gcC

95

100
I5
110

115

desired point of eut-off, it isonly necessary to

‘turn thecut-off valve by means of the pointer,
so that the space between the edges 26 of its
ports and the opposite edges 27 of the cylin-

der-ports will be increased or diminished, as
may be desired. .
off valve is wide open in Fig. 1, and when it

- Thus the port of the cut-

I20

is desired to cut off at one-sixth of the opera-

‘tive stroke or movement of the pistons it is
The reversing-valve is operated in |
' of the notch it is shown in in Fig. 11, which
indicates the cut-off edge 26 of bhe port of the

cut-off valve to the noteh 50, which will move
the port of the cut-off leve so as to reduce
the opening formed by its ports and the cyl-
inder-ports one-sixth of their area, and as the

‘distributing-valve rotates dl’OllIld the cut-off

125

130'

valve it will close its ports one-sixth quicker.




10

15

20

30

35

40

45

50

be cut off at two - thirds of the stroke.:
each case more steam would be required and |

1

adjust the cut-off to compensate for any va-

rying loads the engine is subject to.

Iam not onlyable to use steam expansively
by the employment of my improved valve,
but I am also enabled to develop several dif-
ferent horse - powers. Thus if the engine
illustrated should be applied to an auto-
mobile the cut-off could be operated to util-
1ze different horse-powers for different grades
of ascent. For instance, on level roads but
little power would be required and the cut-
off could be set to cut off the steam at one-
sixth of the stroke. If climbing a slight
hill, the steam could be cut off at two-sixths
or one - third of the stroke, and if a steep
hill was to be asecended the steam could
In

more would be supplied to the engine. This
feature, which is one of great value, is espe-
cially adapted to hoisting-engines for min-
ing purposes. If an engine equipped with
my improved valve 18 employed in hoisting
rock or dirt from a shaft, say, a thousand
feet deep, for the first two hundred feet the
steam could be cut off at one-sixth of the op-
erative stroke of the pistons, the next two
hundred feet the steam could be cut off at
two-sixths, or one-third of the stroke, the next
two hundred feet at three-sixths, or one-half
of the stroke, and so on until the last two
hundred feet, where the steam would be used
under direct pressure and not expansively.
While I haveillustrated and described the
preferred construction of myimproved valve,
I do not wish to be limited to the exact con-
struction and arrangement shown, as many

changes might be made without depa,rtluﬂ*_

from the spirit of my invention.

Having described my invention, what 1
claim as new,and desire to secure by Letters
Patent, is— |

1. In a combined steam- dlstrlbutmﬂ' and
cut-ofi valve; an inner tubular valve, ha,vmn'
ports in 1ts periphery which are arranged in
a straight line, and an inlet at one end; an
outer tubular sleeve which is revolubly

mounted on the inner tubular valve, having

ports which are arranged in spiral order
around its periphery, but which register with
the ports of the inner valve, substantially as

- shown,

55

60

2. In a combined steam-distributing and
cut-off valve, a tubular sleeve having a hol-
low stem at one end, and ports arranged in
staggered form 1n its periphery; a tubular
valve which fits revolubly within said tubu-
lar sleeve, having a stem adapted to fit with-
in the hollow stem of the tubular sleeve, and
to extend beyond the same, ports arranged in
a straight line, which register with the ports
in the sleeve, and an inlet at the opposite end
from the stem, substantially as shown.

3. In a combined steam-distributing and

- cut-off valve, a tubular sleeve having ports

arranged in sbaﬂ*gered form around its pe-

748,192

I bular valve which fits revolubly in said sleeve,

having a stem which is designed to fit revo-

lably within the hollowed stem of the sleeve,

and to extend beyond the same; ports ar-
ranged 1n a straight line in the periphery of

70

said valve, having a greater width trans-

versely than the portsm thesleeve, but ad apt-
ed to register with the same and an inlet in
the opposite end of said valve from its stem,
substantially as shown. |

4. In a combined steam-distributing and
cut-off valve, a tapered tubular sleeve, hav-
ing a plurality of ports arranged spirally in
its periphery and a hollowed cylindrical stem
at one end; a tapered tubular valve which
fits revolubly in said sleeve, having a stem
designed to fit revolubly in the stem of the
sleeve and to extend beycnd the same; ports
of greater area than the ports in the sleeve,
which are arranged in a straight line, and
are adapted to register with said sleeve-ports

and an inlet in the opposite end of the valve

from its stem, substantially as shown.

5. In a valve for rotary engines, the com-
bination with an engine havmg a plm ality of
cylinders, an inlet pamllel with said cylinder
and ports connecting said inlet with the cyl-
inders, of a steam-distributing tubular sleeve,
revolubly mounted in said mleb having ports
arranged spirally in 1ts perlphery, which reg-
1ster with the cyliader- -ports; a tubular cut-
off revolubly mounted in said sleeve, having
ports which register with the ports in the
sleeve, and w1th the cylinder-ports, and a

steam-inlet at one end of said cut-off, sub-

stantially as shown.

6. In a valve for rotary engines, the com-
bination with an engine having a plurality of
cylinders, a valve-chamber parallel with the
cylinders, and ports connecting the valve-

chamber with the cylinders, of a tubular

steam-distributing sleeve revolubly mounted
in said valve-chamber, having a plurality of
portsarranged spirally in its peripherv,which
register with the eylinder-ports, and a tubu-
lar stem at one end; a tubular cut-off revo-
lubly mounted in said sleeve having ports
arranged in a straight line whicn register
with the sleeve-ports, and a stemn which ex-

‘tends through and bevond the stem of the

sleeve; a steam-inlet at the opposite end of
the cut-off, means for turning the cut-off a
predetermined distance, and means for re-
volving the sleeve around the cut-off, sub-
sbautmlly as shown.

7. In a valve for rotary engines, the com-
bination with a rotary engine hd.vmg a plu-
rality of cylinders, piston-shafbs extending
through said c¢ylinder, a valve-chamber
through said engine parallel with the cylin-
der, and ports connecting the chamber with

- the c¢ylinders; of a tubular steam-distribut-

ing sleeve, revolubly mounted in the valve-

chamber, having ports arranged spirally in

1ts periphery which register with the cylin-
der-ports, and a Lubular stem at one end; a

riphery, and a hollow stem at one end; a tu- | tubular cut-off valve revolubly mounted in
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the sleeve, having &"Stl‘aight line of ports in |

its periphery, which register with the sleeve-

ports; a steam-inlet at one end and a stem at
the opposite end which extends through and
beyond the tubular stem of the sleeve; means
for turning the cat-off a predetermnined dis-

tance, and means as gearing for connecting

.. the sleeve-stem with the piston-shaft so that
-the said sleeve will revolve ‘upon the cut-off,

- IQ

I5

20

23

- 3°

35

subatantlally a8 shown,
8. In a combined steam-distributing and

cut-off valve, the combination with a rotary
engine having a plurality of cylinders; a
valve chamber through said engine parallel

with the eylinders, and ports connecting the
chamber with the cylinders; of a tapered tu-
bular sleeve, revolubly mounted in the valve-

chamber, havmﬂ' a plurality of ports arranged
‘8pirally around its periphery, which register

with the cylinder-ports, a tubular tapered
cut-off, revolubly mounted in the sleeve, hav-
ingastraight line of ports which register with
the sleeve-ports,and asteam-inlet at one end;

means for turning said cut-off a predeter-

mined distance, and means for revolving the
sleeve upon the cut off, subsmnually as
shown. -

- 9. In a valve; an inner tubnlar valve, hav-

ing two axial rows of ports in its periphery,
the said ports being arranged in pairs side
by side and each pair being divided by a nar-
row rib portion of the periphery of the Valve,

a Steam -passage into the one end of said
va,lve, a stem on the opposite end of said
valve, means connected to said stem for ad-
justing said valve, an outer tubular valve
rotatably mounted on said inner tubular
valve and arranged and adapted in operative

- relation to inner tubular valve, and means

5

for opela,tmo' said outer valve, substantla.lly 40

as described. _
10. In a combined steam- distlibuting:and

cut-off valve, the combination of a tubular
‘valve having two ports arranged in the rota-

tive axis of sald valve and separated from
one another by a peripheral rib portion of
sald valve and having a plurality of said
ports arranged along the length of said valve,
an open end at one end of said valve and &
stem atits opposite end, with a tubular sleeve

rotatively mounted on said tubular valve,

having a hollow stem fitting revolubly over

said stem and containing a row of ports ar-

ranged to register over the ports of said in-
ner tubular cut-off valve, and means for op-
erating said valves, substantially as 'de-
scrlbed

‘11, In an engine- valve the oomblnabmn
with the Inner tubular cut-off valve provided
with a stem,

a disk loosely mounted on the stem of said
cut-off valve, a pointer secured to said stem,
an index on sald disk adapted to confine said

pointer in said positions, and to secure said-

disk to said pointer, and means including
suitable levers and a suitable engine-gov-
ernor connected to-sald disk for automat-
ically turpning said disk to variably control

-said cut-off valve to the requirements of said
engine, substantially as deseribed.

In testimony whereof I affix my signature

1in presence of two witnesses.

- JOHN KNOWLES

Witnesses:
| G. SARGENT ELLIOTT
- BrssIE THOMPSON.
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the tubular steam-distributing 6o
valve r_evolubly mounted on said cut-oft valve, -:
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