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(No model.)

To all whom it may concern:

Be it known that I, ’RANK M. STEVENS,
of Concord, Merrimack county, State of New
Hampshire, have invenfed Improvements in
Valve Mechanism for Locomotives, of which
the following description, in connection with

the accompanying drawings, is a specification. |

This invention relates to improvements in
valve mechanism more especially designed for
locomotives, and has for its object to provide
a valve mechanism which shall have theinlet
and exhaunst ports opened and closed at the
proper times by means of a valve of sufficient
length, and so shaped as to extend into both
the inlet and the exhaust chambers, they hav-
ing made in them suitable ports. The valve for
opening and closing the inlet and exhaust
ports, as described, is so supported as to be
moved longitudinally iu one or the other di-
rection at the proper times to admit steam to
run the locomotive forward or backward, or to
close the inlet-ports to prevent the admission
of steamwhiletheexhaust-ports may beopened.

My invention consists, also, in various novel
features hereinafter more especially set forth.

Figurelrepresentsmyimprovedvalve mech-

anism in longitudinal horizontal section. Ifig. |

2 is afront end view of Fig. 1. Ifig. 31sa ver-
tical section on the dotted line y v, the top of
the steam-chest removed from Iig.1 having
been added for Fie. 3. Fig.4 is a vertical
section of Fig. 1 on the line 2z 2, the parts re-
moved from Ifig. 1 above its section-line being,
however,added. Fig.disa planview, showing
the connecting mechanism to lmpart rotary
motion to the valve-rotating shaft; and Kig.
6 is a diagram, in side elevation, showing the
connection between the driving-wheel and the
rotating shaft. |

The cylinders A A’, of usual construction,
are connected by means of the cylinder bed-
plate A% The cylinder A at 1ts top has two
live-steam or inlet ports, « b, to conduct steam
into the said cylinder in front and then at the
rear of the piston-head, and it also has two
exhaust-steam ports, ¢ d, to permit the pas-
sage of exhaust-steam from the said eylinder
at the proper time. The live-steam ports « b,

at their upper ends, are in communication with
the live-steam cheste, it being supplied through
the pipe f with steam taken directly from any

suitable steam boiier or generator. Th2 ex-
haust-ports ¢ d are in communication at their
upper ends with the exbaust-steam chest f.
These two chests ¢ f have their contiguous
ends packed steam-tight by packing held in
place by a snitable metallic ring or collar, 4.
The live and exhaust steam chests, placed end
to end, have made through them 1n line a se-
ries of circalar openings to receive the rotat-
ing valve G, and form for 1t suitable bearings
at proper points, as designated in Fig. 1.

Portions of the live-steam cliest ¢ are made
enough larger than the valve to permit free
passage of steam into the chest ¢, and from
the said chest into the steam-ports « 6 when
the valve is in position to admit steam 1nto
the said ports. The exbaust-steamn chest f1s
also made enough largerinarea than the valve
C to permit the free escape of exhaust-steam
from the cylinder through the exhaust-portse
d, and up along the exhaust-pipe ¢ (see Fig. 2)
into the atmosphere, as provided .for in 1y
United States Patent No. 232,776, September
28, 1880, to which reference may be had, the
sald pipe being entirely independent of the
smoke-stack or chimney, to obviate the dis-
charge of exhaust-steam intothestack or chim-
ney, as now most commonly done in locomo-
tive-engines.

In the live-steam cheste, L have placed mov-
able ported seats j k, one being shown in lon-
oitudinal section, I'ig.1. The acting faces of

these seats are extended into the chest e far

enough to bear against that part of the valve
C opposed to it. The joint between the shank
of each valve-seat and the chest e is provided
with a stutfing-box, 2. |
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Tocounteracttheoutward pressureof thelive

steam on the faces of the seatsj k&, 1 have ex-

tended the shank of each seat outward through

a suitable box in a bearing, !, and bave cov-
ered its ontward or rear end with a chambered
cup, having joined with it a steam-conducting
pipe, m, in communication with the boiler or
other supply for live steam.

When the valve O is in the position desig-
nated in Fig. 1, it then acting to prevent the

admission of steam into the ported inlet-valve

seats, only small parts of the faces of the said
seats are exposed to be acted upon by live
steam in the steam-chest ¢ and be pressed out-
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ward. During this position of the valve O this | full or uncut portion ! opens and closes the

ontward pressure is a little morethan counter-
balanced by the pressure of live steamagainst
the outward ends of the shanks of the seats,
and I am thus enabled to maintain a tight
joint between the faces of the seats and the
When the valve is moved longitudi-
nally and rotated, together with its shaft L,
to admit live steam into the ported seats and
steam into ports b ¢ the outward pressure of
the ported seats isinereased by the increase of
area then exposed to steam in the chest-¢, and
to compensate for this I have provided an an-
nular space, 2, around the shank ot the seat,
into which steam from the chamber e is per-
mitted to enter.

The ports leading through theseats j £ into
the ports « b are alternately opened and closed
by the rotation of the valve when the valve is
in such position longitudinally as to admit
steam, and the quantity of livesteam admitted
duringeachrotationofthe valve, whiletheloco-
motive is beingrun forward, 1s made todepend
upon the longitudinal position of the valve C
in the live-steam chest ¢,and the location, with
relation to the movable valve-seats therein, of
the spiral opening o, which is extended sub-
stantially half-way around the said valve, the
said spiral opening during the rotation of the

-alve cutting off admission of steam mto said
seats and ports a b soouner or latter during
the stroke of the piston, as may be required.

The opening p, to admit steam for backing
the locomotive, is extended substantially half-
way about the opposite side of the valve, at a
short distance along the said valve axially.
This opening is of uniform width, as 1n most
cases it is not considered necessary tovary the
cut-off of the steam while running backward;
but it it be desired to at that time vary the
cut-off, then the opening p may be made spiral.

The valve C is made as a long sleeve ex-
tended through Dboth the live and exhaust
steam chests, and is provided with the open-
ings or spaces o and p, as described, and with
openings or spaces ¢ 7, the latter being located
on that part of the valve inclosed within the
exhaust-steam chest. The uncat or eylindri-

cal portions of the valve C are of the same -

diameter and rotate in contact with the valve-
seats, and slide over the said seats in the bear-
ings made for the said valve in the chests ¢ f
as the valve is moved longitudinally, The
cylindrical or uncut portions of the valve, ac-
cording to the longitudinal position of the said

valve in the said chests, act to either entirely

or more or less close or uncover for a longer
or shorter time the valve seats and ports by
which steam is admitted to the cylinder, or by
which itis permitted to escapetherefrom. The
full or uncut portion § of the valve C opens
and closes the valve-seats leading into the ad-
mission-ports when the locomotive 1s ranning
forward, the full or uncut portion 1 then open-
ing and closing the openings in the valve-seats

communicating with the exhaust-portsed. The |

F

ralve-seats leading to the exhaust-ports ¢ d.

The movable seatsw x, placed in the exhaust-
steam chest, having their shanks I G of greater
or less area or diameter, are extended outward
through suitable stuffing-boxes in bearings I
D, and are there exposed to atmospheric press-
nre, to thus obviate undue pressure ot the
faces of the scats against the opposed parts of
the valve, owing to the action of live steam
within the eylinder against the said seats. The
extent of inward pressure of each valve-seat
1w and x is herein regulated substantially by
the area of the shouldered suarface of the said
seats exposed to the action of steam from the
cylinder, it being admitted into the annular
passage H between the shank and seat.

The full or uncut surface s, the valve O be-
ing in the position shown 1n Ifig. 1, prevents
the passage of steam from the live-steam chest
into the eylinder A. This construction may,
however, be varied—as, for instance, the spi-
ral opening o may be prolonged 1n the direc-
tion of the axis of the valve to a point nearer
the opening p. This would make a quicker
cut-off, but under such construetion 1t would
be necessary to shut off steam by the usual
throttle.

Thus far I have only described by letter the
valve mechanism at the left-hand side of I'ig.
1 for controlling the admission of steam into
and from the cylinder A; but 1t will be under-
stood, to control the admission of steam into
and from the cylinder A/, that the part C/ of
the valve (it being also made as a sleeve, and
preferably as a one-piece continuation-of valve
C) must be provided with a like series of open-
ings or spaces and full or uneut portions to con-
trol the admission of live steam through like
movable seats into the cylinder A/, and its exit
therefrom through the like exhaust ports and
seats. Atthe right of IFig. 1, I have therctore
marked the various parts corresponding with
those already described at the left of Fig. 1,
with the same letters, accompanied with a dash
or “prime mark,” as, for instance, ¢ and a’, b
and O/ are alike.

In order to utilize one sleeve for the two
valves C (/ in the two engine-cylinders A A/,
and have them by moving longitudinally to-
oether in unison bring into proper position 1ts
various openings and spaces to admit live
steam into each cylinder A A/, both to run the
locomotive forward and backward, as desired,
or to completely cut off the admission of steam
intoeither eylinder A or A/, L have beenobliged
to make the openings and spaces of valve C/
in a different order from that shown in valve
C, as will be seen by an inspection ot valve C
at the right hand of Ifig. 1; and it will also be
noticed thatthe spaces or openings of thevalve
C’ commence and end at points ninety degrees
beyond the commencement and ending of like
spaces or openings of the valve C, such pro-
vision obviating a dead-point.

The valves C C’ are feathered upon the ro-
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tating shaft L, mounted at its ends in snitable | exhaust steam from the said cylinder, as and

bearings pro ovided with stuff ng-boxes, the said
bearings and boxes being shown as connected
with the-exhaust-steam chests. This shaft, at
1ts opposite ends, has attached cranks a? a3, set
at about ninety degrees apart, and their pms
recelve links 02, W]JIC]_I are Jomed with the up-
per ends of levers ¢’, pivoted at d*, the lower
ends of the said levers having pivoted to them
connecting-rods €?, attached at their rear ends
to pins or wrists /* of an auxiliary crank, ¢?, it

‘being attached to the usual crank-pin, 2%, of the

driving-wheel ¢4, and having its crank-pin ¢
carried nearer the center of the said driving-
wheel than i1s the said crank-pin A2, to thusre-
duce the throw of the connecting-rod. The
crank-pin /2 would give too much throw to the
devices employed to rotate the shaft L, and
consequently 1t could not be used for that pur-
pose; but toutilize it in a measure, and avoid
attaching another crank-pin outside the driv-
Ing-wheel, I applied to the said crank-pin the
aumhar? can this enabling me in a very
simple manner to rotate the shaft L by a con-
nection outside the driving-wheel. The cranks
at each end of the shaft L are connected by
like devices with the two driving-wheels, one
only, however, being shown.

The sleeve composing the valves C C’ has a
groove, 6, to receive a fork, 7, connected with
a slide-bar, S, attached Ly screws 9 with a pis-
ton-rod, 10, the piston 12 of which is placed
within a reversing-cylinder,13. This eylinder
has pipes 14 15 conunected with its heads, and
the said pipes are joined with the shell of a
four-way cock, 16, having counected with it a
live - steam pipe, 17, and an exhanst - steam
pipe, 138.

When it 1s desired to shift the valves C C/
1t 15 only necessary to turn the four-way cock
and admit steam into one of the pipes 14 or 15,
according to the direction 1n which it is de-
sired to move the said valves. Steam in the
reversing-cylinder ii advance of the piston 12
will escape through oneor the other of the said
pipes 14 or 15 and a proper passage of the
cock 16 into the exhaust-pipe 18.

I have so far described steam as the motive
power to be controlled by the valve mechan-
ism; but it 1s obvious, iustead of steam, that 1
might employ compressed air or other motor.

1 also desire it to be understood that this
valve mechanism may be employed in connec-
tion with other than locomotive-engines.

If desired, I might use wmplessed_ airin the
cylinder 13, 'for reversing the valves C (.

I cla.im---

1. An organized valve mechanism substan-
tially as described, 1t including chests with
coincident openingsforliveand exhaust steam,
ported valve-seatsextended intothesaid chests,
and a rotating longitudinally-movable valve
extended into and through said chests, and
provided with openings or spaces, and cylin-
drical portions to control the admission of

for the purpose set forth.

2. In a valve mechanism, live and exhaust
steam chests in line with each other, the for-
mer being provided with two inlet and the lat-
ter with two exhaust valve seats and ports,
combined with a rotating longitudinally-mov-
able valve extended into both the said chests,
and provided with openings to admit steam
into the engine-¢ylinder to run the engine for-
ward or backward, and with other openings to
control the escape of exhaust-steam, substan-
tially as described.

3. In a valve mechanism, live and exhaust
steawm chests in line with each other, the former
being provided with two inlet and the latter
w 1th two exhaust valve seats and ports, com-
bined with a rotating longitudinally-movable
valve extended into both the said chests, and
provided with openings to admit steam into
the engine-cylinder to run the engine forward
or backward, and with other openings to con-
trol the escape of exhaust-steam, and with an
independent exhaust-steam pipe, ¢, to conduct
the exhaust-steam 1nto the atmosphere, as set
forth.

4. The live-steam chest and the two mov-
able valve-seats therein, having stems extend-
ed outward and acted upon by live steam to
force them toward the rotating valve, com-
bined with the said valve, substantially as de-
scribed.

5. The rotating valve and the exhaust-steam
chest, combined with the two movable valve-
seats having shoulders to be acted upon by
live steam in the cylinder, the said seats there-
in having their stems or rear ends uncovered
andextended outward through bearings,where
they are exposed to the action of atmospheric
pressure to operate substantially as described.

6. In a valve mechanism for engines, a live-
steam chest provided at opposite sides with
movable ported seats, combined with a rotat-
ing and longitudinally-reciprocating valve pro-
vided with a spiral opening, o, to co-operate
with the said seats and cut ofil the admission
of steam into the cylinder at'the desired time
with relation to the stroke of the piston, sub-
stantially as described.

7. The live and exhaust steam chests, the
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movable valve-seats, and the rotating longi-

tudinally-reciprocating sleeve-like valve ex-
tended into both chests, and provided with
openings or passages to coutrol the admission
of steam into the cylinder, both torun the loco-
motive forward or backward, and to control

the escape of exhaust-steam, combined with

the rotaticg shaft upon which the said sleeve-
like cam is feathered to slide, and with a pis-
ton and piston-rod, and intermediate connec-
tions to reciprocate the valve on the said shaft,
substantially as described.

3. The sleeve-like valve and live and exhaust
steam chests into which it is extended, and
movable valve-seats in the said chests, and the

steam into the engine-cylinder and the exit of | valve-rotating shaft L, provided with cranks
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at each end, combined with the driving-wheel, |

its piston operating crank-pin, an auxiliary
crank supported thereby and extended toward
the center of the driving-wheel, a connecting-
rod, a pivoted lever, and a link between each
auxiliary erank and cranks at the ends of the
valve-rotating shaft, the combination being
and operating substantially as described.

In testimony whereof I have signed my
name to this specitication in the presence of 10
two subsecribing witnesses.

FRANK M. STEVENS.

’Witnesses X
G. W. GREGORY,
ARTHBUR REYNOLDS.
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