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To all whom it may concern:

Be it known that I, Josera Luraer Mc-
JUNKIN, a citizen of the United States, resid-
ing at Birmingham, in the county of Jefferson
and State of Alabama, have invented a new
and usetul Steam-Valve, of which the follow-
Ing 1s a specification. |

This invention relates to certain improve- |

ments 1n steam-valves for engines, and while
1t may be employed in connection with steam-
engines of any class it is particularly adapted
tor use in connection with locomotives where
the exhaust is employed to create the draft in
the smoke-stack. . -
One object of the invention is to provide a
rotary valve which may be subjected to sub-
stantially the same steam - pressure from a
number of diametrically opposite points in or-
der to balance the valve and prevent unneces-
sary triction. | |
A further object of the invention is to em-
ploy a rotary valve in which the surface of
the valve exposed to wear and friction will be
reduced to a minimum and in which provision
1s made for compensating for any wear which

“may occur on the valve-seat or the surface of

the valve in contact therewith.

A still further object of the invention is to
provide aform of valve which willmore readily
permit the passage of steam to and from the
cylinder and by quickly opening a plurality
of ports permitting the ready escape of the
steam from the cylinder to the stack without
danger of impairing the fire on the grate by

the creation of an abnormal vacuum at the
‘stack and, further, to prevent back pressure

by permitting the free escape of the steam
through a double escape-port having a much

larger area than the escape-ports of valves in

ordinary use. |
A still further object of the invention is to
provide a valve of the rotary type with an im-

~ proved valve-seat from which it may be read-
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1ly removed when the cap or head of the steam-
chest 1s unbolted, the valve-seat being so ar-
ranged as to receive but one-half or less than
one-half of the periphery of the valve in order
to permit the ready removal of the latter.

A still further object of the invention is to
provide means whereby on the breakage or

and arrangement of

‘my invention.

blowing out of a cylinder-head or other acci-

dent which would prevent the introduction of
steam under pressure to one end of the cylin-
‘der the injured end may be cut off from the
steam-chest, while the valve mechanism per-

mits the introduction of steam to and its ex-
haust from the opposite end of said cylinder.

With these and other objects in view the
invention consists in the novel construction
. parts hereinafter de-
scribed, 1llustrated in the accompanying draw-
ings, and particularly pointed out in the ap-

pended claims, it being understood that vari--
~ous changes in the form, proportions, size, and

minor detalls of the structure may be made
without departing from the spirit or sacrific-
ing any of the advantages of the invention.
In the accompanying drawings, Figure 1 is
a longitudinal sectional elevation of a portion

ot a steam-chest and cylinder, illustrating the
application thereto of a pair of rotary valves
constructed and arranged in accordance with
Fig. 2 is an end elevation of

the valves and the supporting devices there-
for. Fig. 3 is a transverse sectional eleva-
tion of the device on the line 8 3 of Fig. 1.

FKig. 415 a sectional elevation of a modification

of the invention, illustrating a single rotary
valve controlling the two steam and exhaust
ports of an engine. Fig. 51is an end elevation

of the modified construction of valve shown in
Fio. 4. ' | '

Similar numerals of reference are employed
to indicate corresponding parts throughout
the several figures of the drawings.

In the drawings, 5 designates a portion of
the cylinder of an engine having two steam-
ports 6 and 6" and an exhaust-port7, and above
sald cylinder is arranged a steam-chest 8 of

ordinary construction.

The main cylinder-casting instead of termi-

nating at the bottom of the valve-chest is con-
tinued up into the central portion of the chest
and 1s provided with two semicircular valve-

seats 9, each being substantially semicircular

in form and terminating at or below a dia-

metral line to the center of the rotary valve

which it is to support. The casting is formed
with an integral bridge 10 above the main ex-
haust-port 7, and the valve-seat is formed
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partly on opposite sides of the bridge and
partly on opposite sides of the steam-ports,
the outer bearings for the rotary valve being
in the form of substantially web-shaped blocks
11, held in position by set-screws 12, adapted

to threaded openings 1n lugs 13, projecting
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from the opposite sides of the main casting,
these blocks being adjustable in order to com-
pensate for any wear which may occur on the
valve-seat or the surface of the valve 1n con-
tact therewith. | |

The rotary valves 14 are each cylindrical in

form and are provided with bushings 15, of

hardened metal, within which are spindles 16,
having their opposite ends seated 1n recesses
in the vertical walls of the main casting, as
shown more clearly in Figs. 2 and 3, the bush-
ings turning freely on the metallic spindles
ar.d reducing the amount of wear between
each valve and its semicircular seat. Hach of

the rotary valves is provided with a main

steam-port 18 in the form of a circular recess
and an auxiliary steam-port 19 in the form of
a curved channel, both of said steam-ports be-
ing movable from the position shown in Fig.
1 to such position as to place either the steam-
port 6 or the port 6/ in communication with

its corresponding inlet 26 26', leading from
the steam-chest, and each rotary valve 1s fur- |

ther provided with a main steam-port 27 in
the form of a circular recess and an auxiliary
curved port 28 immediately to the rear there-
of, both of said ports being so arranged as to

‘place either of the cylinder-ports 6 6’ in com-

munication with the main exhaust-port 7.

- The ends of the ports 27 and 28 are so arranged

40

of avalve having but a single port.
mits of the ready reduction of steam in

with respect to the ports 6 and 7 that when
the rotary valves are in mid-position, as 1llus-
trated in Fig. 1, the slightest movement in
either direction will open communication be-
tween one of the steam-ports and the exhaust-
port through both the main port 27 and the
auxiliary port 28 of the rotary valve, permit-
ting by the same extent of movement the
escape of double the quantity of steam that
could escape through the opening movement
This per-
the
cylinder and prevents all back pressure, 1t be-
ing unnecessary for the incoming steam at the
steam side of the cylinder to exercise any ap-
preciable force in exhausting the steam from

. the opposite end of the ¢ylinder. ~The double
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steam-ports of the valve also permit the free
flow of steam to the cylinder, a large port
area being opened by a comparatively small
movement of the valve.

The valve-spindles 16 are confined 1n place
by the opposite ends of a yoke-shaped onard-
plate 30, said end portions having semicircu-
lar recesses for the reception of the spindles
and being bolted or otherwise secured to the
upper face of the main casting. The arcuate

guard-plate 80 is arranged "at a point about

diametrically opposite the division-wall be-

756,688

tween the cylinder steam and exhaust ports,
and its end portions are adapted for contact
with the periphery of the valve, the wearing-
surface being comparatively small, but serv-
ing to prevent the pressure of steam from act-
ing on that portion of the valve covered by
the plate.

Each rotary valve is exposed to pressure
between the bridge 10 and the adjacent edge
of the plate 30, and between the adjustable
block 11 and the opposite edge of the plate 30,
while on its under side the steam passes
through the passage 26 and exerts a counter-
balancing force on the under side of the valve
at a point about diametrically opposite that
portion of the valve-surface above the bridge
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9. There is also considerable pressure from

the exhaust to partly counterbalance the pres-
sure in the surface of the valve between the

Dblock 11 and the plate 80, so that the valve

will be balanced or nearly balanced without
rendering it necessary to employ a closely-

fitting valve seat or casing entirely inclosing -
said valve, such devices being objectionable

from a practical standpoint, owing to the fric-
tion which must be overcome in turning the
valve, the rapidity of wear, and the difficulty
compensating for such wear. |

In order to simultaneously operate the
valves, I employ a valve-rod 31, actuated from
any suitable source of power and secured to
a pair of spaced bars 32, carrying blocks 33,
adapted to guides 34, which are mounted on

links 85, secured to the lower valves, and on-

each block 38 is a pin serving to connect said
block to the parallel bars 32. |

The valves are operated in the ordinary
manner, being oscillated to alternately place
‘the steam-ports 6 6’ in communication with

the steam-supply and with the exhaust.

In Figs. 4 and 5 isillustrated a slight modi-
cation of the invention, in which a single ro-
tary valve is employed in connection with all
three ports leading to and from the steam-
cylinder, and in this case the double exhaust-
port of the valve has been omitted, while the
double inlet-valve ports are retained, the op-
eration being otherwise the same as previously
described. Where a single valve is used, 1t
is advisable to place the protecting-plate over
the vertical center of the valve and to make
the same of a size proportionate to the space

Ll

occupied by the ports and the valve-seat.

In locomotive engineering the forward cyl-
inder-heads are often broken by contact with
an object on the track, or the front or rear
cylinder-head may blow out or an accident
happen to the gland or other' portion of the
engine which renders it impossible or inad-
visable to admit steam to the injured end of
the cylinder, while the remaining end of the
cylinder may still remain in condition for ac-
tive service. In such cases it is usual to en-

tirely disconnect one side of the engine-driv-

ing mechanism and proceed slowly with ‘the
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single eylinder on the opposite side. To over-
come this difficulty and permit the use of the
uninjured end of the cylinder, I employ auxil-

iary cut-off valves 40, mounted in suitable

ouides at each end of the steam-chest, said
valves being secured to suitable stems, which

“may be connected to an operating lever or le-

vers in the cab or at other convenient points.
Should one end of the cylinder become dis-
abled, the valve 40 is pushed inwardly until it
entirely closes the steam-passage 26, leading
from the valve-chest, and prevents the passage
of any steam to that end of the cylinder, while
the usual valve mechanism may be operated
and steam readily admitted and exhausted at
the uninjured end of the cylinder, thus en-
abling the engineer to proceed under at least
three-quarters of the power of the engine in-
stead of one-half or less where the cylinder at
one side is entirely cut out.

Having thus described my invention, what
I claim 15—

1. The combination with a cylinder having
steam and exhaust ports, of rotary valves seat-
ed over said ports, a plurality of steam-ports
formed in each valve for the admission of

 steam to the cylinder-port, and main and aux-
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iliary escape-ports formed in each of the
valves and so disposed that on the movement
of the valves said ports will act to place the
exhaust-port in communication with one of
the cylinder-ports. L

9. The combination withavalve-seathaving
ports leading therefrom, of a rotary valve
adapted to said seat and having ports or pas-
sages, a bushing carried by the rotary valve,

a spindle extending through said bushing, and
an arcuate plate disposed above the valve and
serving to protect a portion of the periphery
thereof from the pressure of steam, substan-
tially as specified.

3. The combination in a steam-engine, of
the steam-chest having curved valve-seats,
steam inlet and exhaust ports terminating at
the valve-seat, a pair of rotary valves adapted
to said valve-seats and each provided with a
plurality of steam and a plurality of exhaust
ports, spindles mounted in the chest and car-
rying said roller-valves, and protecting-plates
secured in position above and protecting a
portion of the periphery of said valve from
the pressure of steam within the chest.

4. The combination of the cylinder-casting
having curved recesses forming valve-seats,
steam and exhaust ports terminating at said

| valve-seats, a pair of rotary valves having

ports for controlling the flow of steam, pro-
tecting-plates covering a portion of the pe-
riphery of each valve, curved yoke-bars ex-
tending over said plates and connected with
the valve, slotted blocks carried by said bars,
and a valve-stem having an operative connec-
tion with said slotted blocks to effect the si-
multaneous operation of said valves. .

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

JOSEPH LUTHER McJUNKIN.

Witnesses:
J. W. THOMPSON,
CuAas. CoBB.

3

40

45

5O

55

60



	Drawings
	Front Page
	Specification
	Claims

