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To all whom it may CONCErTL:

citizen of the United States, and a resident of
Cedartown, in the county of Polk and State
5 ofGeorgia, have invented certain new and use-
ful Improvementsin Cut-Off Valves: and I do
- hereby declarethat the followingis a full, clear,
- andexact deseription of the invention, which
will enable others skilled in the art to which it
10
ence being had to the accompanying drawings,
which form a part of this specification, and
in which— -
 Figure 1 is alongitudinal sectional view of
a steam-cylinder provided with my improved
valves; and Fig. 2 is a transverse section on
line 2z z, Fig. 1. '
Similar letters of reference indicate corre-
sponding parts in both the figures. -
My invention has relation to balanced rotary
valves for steam-engines having cut-off; and
1t consists in the improved construction and
combination of parts of such a valve, as here-
inafter more fully described and claimed.
In the accompanying drawings the letter A
Indicates the cylinder of a steam-engine, to
one side of which cylinder is secured a cham-
ber, B, into the middle of which the usual
live-steam pipe, which I have not deemed it
30 necessary to illustrate in the drawings,enters,
while the exhaust-pipes D D,which are pref-
erably united to form one exhaust-pipe at
a distance from the chamber, enter the ends
of the chamber. The centralsteam-chamber,
35 I, and the exhaust-chambers F F at the ends
- of chamber B are separated by means of cy-
lindrical valve-casings G G,which communi-
cate through steam-ports H "H with the ends
of thesteam-cylinder, and through live-steam
ports I I with the live-steam chamber, and
through exhaust-ports J J with the exhaust-
chambers, the said three ports in each valve-
casing being placed close together. A chan-
- nely, K, opens from the live-steam chamber in-
45 to each valve-casing at a point diametrically
opposite to the steam-port in the same. The
valves L. consist each of a hollow cylinder,
M, closed at one end and provided with an
axial-stem, N, atthat end, and having a head,
50 O, removably secured into the other end, pref-
£ erably screwed into the end, as shown in the
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of the valve-casing.

Lol U 2 | tral box or bearing, P, through which the
Be it known that I, DELANO H. DUGAR, a |

stem Q of the cut-off valve R passes, and in

‘which it may turn freely. The cut-off valve ss

has a cylindrical face,which fitsupon theinner
surface of the hollow valve, and in the back =
of the cut-off valve, the cylindrical face of
which covers about one-half of the inner sur-
face of the hollow valve, isformed alongitudi- 6o

| _ ‘nal groove or recess, S, within which fits a
appertains to make and use the same, refer- | wing, T, projecting from the valve-stem of the -

cut-off’ valve, theinner end of which stem has
an axial bore, U, into which a lug, V, pro.-
Jecting axially from the inner side of the 6¢

| closed end of the hollow valvefits, the valve-

stem rocking upon the said lug. The wing
upon the valve-stem is formed with alongitudi-
nal groove, W, in its outer edge, or with a
number of recesses, and in this greove or re- 5’
cesses a number of springs, «, fit, which bear
against the bottom of the recess in the

cut-off valve and against the bottom of the

‘groove or the recesses in the wing, thns al-

lowing the cut-off valve a certain amount of 75
play upon its stem. The hollow-valve is

tormed with two ports, Y and Z, which may

register with the steam-port and the live-

steam port in the valve-casing, and with an

exhaust-aperture, A’, which may connect the
steam-port and the exhaust-port in the valve-
casing and at a point nearly diametrically op-
posite to the port in the hollow valve register-

30

1ng with the steam - port the hollow valve is

formed with a number of apertures, B’,which
may register with the channel in that part
The cub-off valve is
formed in its eylindrical face with a curved
channel, C, the ends of which may register

with the steam-ports of the hollow valve and go .

with a recess, D', which may register with
the exhaust-aperture in the hollow valve.
The outer face of the hollow valve is prefer-
ably formed with a longitudinal groove or
recess, I, in the space between the two live- ¢
steam ports in the same, which groove or recess
may communicate with the live-steam port of -
the valve-casing when the exhaust-aperture

of the hollow valve registers with the exhaust-
port in the valve-casing. It will now be seen roo
that the hollow valve and the cut-off valve
will at the beginning of each stroke rock in
the same direction, having their respective

drawings, and this head isformed with a cen- | ports (either steam or exhaust ports) register-
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mg with each othel but that at the end of | tures in the hollow valve and bearing agaﬂnst

each stroke in either direction the cut- off
valve will commence to rock in a direction
opposite to the direction in which the hollow

valve rocks, and will consequently cut off the
flow of steam—1live steam or exhaust-steam, as
the case may be—in the usual manner of cut-
off valves, the time for reversing the revolution
of the cut-off valve being capahle of adjust-

ment by suitable mechanism, which is not

- shown here, and which may be of any sultable

L5

construetlon The valve being at one side
exposed to the full boiler - pressure of the
steam in the live-steam chamber, and being

-at the other side (at the exhaust) only exposed
to the atmospheric pressure, the valve would |

) be forced toward the exhaust side of the

20

casing and would cut and wear the same if
means did not exist for balancing this uneven
pressure, and the channel in the upper part
of the valve-casing will allow the steam to

- press against the hollow valve with the same

pressure with which it presses against the

- lowerside of the valve, so that the pressure is

25

- press against the hollow valve

30

equalized; but at the time when the steam-
ports in the hollow valve register with the
Steam- port and with the live- steam port of the
valve-casing the live steam has no place to
from below,
while it will press upon the upper side of the
valve, and for this purpose the space be-
tween the steam- -port and the live-steam port

- of the hollow valve is formed with the longi-

35

40

tudinal groove or recess, which will counter-
act the pressure' from above. The pressure
from below upon the cut-off valve is counter-
acted by the live steam entering the hollow

valve from above through the apertures in

the same, so that the cut-off valve, which has
free play upon its stem, may be pressed against
its seat upon the inner surface of the hollow

- valve,whilethe pressure of the livesteam from

- below will prevent it from bearing too hard

against its seat and from cutting or wearing

45
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it. It will be seen that all the stea,m used for
balancing the valves passes back into the
live-steam chamber again, so that there will
be no waste of steam, as in the case of several

‘balanced valves where the steam used for

balancing the valve will pass out with the
exhaust w1thout doing other work than bal-
ancing the valve.

Having thus described my inveuntion, I 613.11[1

" and desire to secure by Letters Patent of the

55

Uniled States—
1. The combination of a c¢ylindrical valve-

- casing having thedistributing-portsatoneside,
- and havmg a channel communicating with

60

the live-steam chamber at the dmmetmcally
opposite side, a hollow eylindrical valve fit-
ting within the casing and having distribuat-

~ Ing-ports registering with the ports of the_t
.. casing, and having perforations len*lstelmg

with the channel commumcatmn* with ifs in-

terior, and a cut-oif valve havmﬂ' a semi-cy-

lindrical face formed with distributing ehan-

an exhaust-aperture registering,

the apertured inner surface of the said valve,
as and for the purpose shown and set forth.
2. The combination of a live-steam cham-
ber, an exhaust-chamber, a cylindrical valve-
casing placed between the chambers, and hav-
ing at its lower side a live-steam port and an
exhaust-port and a steam-port into the ¢ylin-
der, and having at its upper side a live-steam
channel, a hollow ¢ylindrical valve fitting 1n
the casing, and having two steam-ports and
respectively,
with the steam-port and the live-steam port

70
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80'

of the valve-casing and with the steam-port

and exhaust-port in its lower portion, and
having in its upper portion apertures register-

ing with the live-steam channel, and a cut off

Valve having a semi- cylmdrlcal face formed 83

with a steanl channel and with an exhaust-
recess, and rocking against the apertured lower
portlon of the inner surface of the hollow

| valve, as and for the purpose shown and set

forth.

3. The combination of a valve-casing cylm-
drical in shape, and having a steam-pert and .
a live-steam port and exhaust- -port in its lower
side, and a live-steam channel in its upper
Slde with a ecylindrical valve having ports

emstermﬁ* with the ports of the valve casing

and hamng a groove or recess in the 5pace

between the ports registering with the live-
steam port and the steam-port of the casing
as and for the purpose shown and set forth.

4. The combination of a cylindriecal valve-

chamber having steam-port and live-steam
port and exhaust -port in its lower side, and
having a live-steam channel in its upper side,
a hollow cylindrical valve fitting in the valve-

chamber, and having steam and exhaust ports

reglsbermg with the ports of the valve-cham-
ber, and having apertures in its upper 81de
reu*1ster1n0 wwh the live-steam channel,

axial Valve stem having a wing at one- s.uie
formed with a groove In 1its 0111361 edge Pro-
vided with springs, and a semi - ¢ylindrical
cut-off valve having channels in 1ts cylin-

drical face registering with the ports of the

hollow valve, and having a recess in its back

receiving the wing of the valve-stem,with the

Springs beari ing aﬂ*mnstr its bottom, as and for
the purpose shown and set forth.
5. The combination of a live-steam cham-

“ber, an exhaust-chamber, a cylindrical valve-
casmg placed between the chambers and hav-

ing a steam-port into the steam-cylinder and

a live-steam port and an exhaust-port at the
suies of the steam-port, and provided with a
live-steam channel at a point opposite to the
steam-port, a hollow eylindrical valve fitting

in the casing and having steam-ports regis-

tering with the steam-port and with the live-
steam port, and having an exhaust-aperture
registering with the steam-port and with the
‘exhaust-port, and formed with apertures reg-

istering with the live-steam channel, and with
a longitudinal groove or recess in the space.

nels or apertures registering with the aper- ! between the steam - ports, an axial cut-off-
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valve stem having a laterally-projecting wing |

- formed with a longitudinal groove in its outer
edge provided with springs, and a semi-cy-
lindrical cut-off valve having a curved steam-
channel registering at its apertures with the

steam-portsofthehollow valve,and an exhanst- |
recess registering with the exhaust-aperture |

of the hollow cylinder, and having a longi-
tudinal recess in its back for the wing of the
10 valve-stem, with the springs bearing agalnst

S

the bottom of the same, as and for the pufpose‘
shown and set forth.

In testimony that I claim the foregding as

my own 1 have hereunto affixed my signature
In presence of two witnesses. '

DELANO H. DUGAR.

Witnesses: |
THOMAS BURRY,
FRANK S. RUTTER.
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