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UNITED STATES

1,724,926
PATENT OFFICE.

HAROLD D. GREGORY, OF WASHINGTON, DISTRICT OF COLUMBIA.

POWER REVERSE MECHANISM.

Application filed September 28, 1921.

My invention relates to improvements in
power reverse mechanism for operating or
shifting -the valve gear of steam engines,
particularly railway locomotives, while not
necessarily restricted to this use.

One of the objects of the invention is to
provide positive means for holding the pis-
ton, which shifts the valve gear, against
movement when such piston is inactive, said
means in no way depending upon friction
of the parts for its proper operation.

A further object of the invention is to
provide a simple and accurate indicator
which will show the slightest shifting of the

5 valve gear of a steam engine by the power

reverse mechanism and indicate the exact
relative positions of the link and the radius
bar.

A further object of the invention is to
provide means for shutting off steam to the
power mechanism when it is inactive, there-
by relieving the steam packing of said mech-
anism from unnecessary subjection to the
steam.

Other objects and advantages of the in-
vention will be apparent during the course
of the following description.

In the accompanying drawings forming a
part of this specification and in which like
numerals are employed to designate like
parts throughout the same,

Figure 1 is a side view, in elevation, of a
locomotive, illustrating the application of
my invention in connection with a Wal-
schaert valve gear,

Fig. 2 is a side elevation, partly in sec-
tion, of the reversing cylinder and its ac-
cessories,

Fig. 8 is an end view of Fig. 2, taken on
the line 3—3,

Fig. 4 is a horizontal section on the line
4—4 of Fig. 3,

Fig. 5 is a vertical longitudinal central
section through the operating valve and

5 locking means, combined,

Fig. 6 is an outside side view, in eleva-
tion, of the operating valve and locking
means, combined,

Fig. 7 is a transverse section on the line
—7 of Fig 5,

Fig. 8 is a transverse section on the line
8—8 of Fig. 5,

Fig. 9 is a transverse scction on the line
9—9 of Fig. 5,

Fig. 10 1s a side elevation, partly in sec-

Serial No. 503,817,

tion, showing details of the manual control
of the mechanism and the means of control-
ling admission of steam to the operating
valve of said mechanism, and

Fig. 11 is a horizontal section through
one of the steam ports, showing the shape
which I prefer to make said ports.

In the drawings, wherein for the purpose
of illustration is shown a preferred embodi-
ment of my invention, the numeral, 1, desig-

nates the reach rod for actuating a Wal-

schaert valve gear of the usual construction,
the said reach rod being connected to the
piston rod, 2, by a suitable crosshead, 4.

As shown in Fig. 2, a piston, 5, is adapted
to reciprocate within the cylinder, 8, and
is rigidly connected to the piston rod, 2, said
piston rod extending through both ends of
the cylinder and being provided with steam
ports, 6 and 7. Tach of the said steam ports
forms a passage from a part of the piston
rod extending outside of the cylinder, 3, to
one side of the piston, 5.

As more clearly shown in Figs. 5 and 6,
one end of the piston rod, 2, is threaded, and
carries a valve seat, 8, on which valve seat
a cylindrical shell or toothed mem’er, 9,
having teeth, 10, is adapted to rotate. The
valve seat comprises a head, 11, and a hol-
low spindle, 12, the said spindle being in-
ternally threaded to fit the threaded end
of the piston rod, 2. The end of said spindle
is also threaded externally, and an end piece,
18, is screwed thereon. The spindle, 12, is
provided with steam ports, 14 and 15, which
communicate, respectively, with the steam
ports, 6 and 7, in the piston rod, 2, when
the said spindle is completely screwed upon
the end of the piston rod, as shown in HFig.
5. The end piece, 13, the valve seat, 8,
and the piston rod, 2, are securely held
against relative movement, with respect to
one another, by means of set screws 16, the
purpose being to cause the piston rod, 2,
and the valve seat, 8, to function as though
they were one part, and further, to maintain
the distance between the head, 11, and the
end piece, 13, constant at all times. The
dlistance between said head, 11, and the end
piece, 13, is just sufficient to permit the
cylindrical shell, 9, to rotate freely on the
valve seat, 8.

As shown in Figs. 5, 7 and 8, a valve, 17, is
slidably fitted on the spindle, 12, of the valve
seat, 8, and contained within the cylindrical
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shell, 9, the said valve being free to recipro-
cate and rotate with respect to the said
spindle. The valve, 17, is provided with

steam inlet pipes, 18, which lead to. an. an- .

nular steam chamber, 19. The valve, 17, is
further provided with annular exhaust cham-
bers, 20, one on each side of the steam cham-
ber, 19, said exhaust chamber communicat-
ing with the atmosphere through passages,
21. At each end of the valve, 17, is a

stufling box, 22, against which springs or

valve-centralizing means, 23, press, said
springs tending to keep the valve, 17, in a
central position with respeet to the valve
seat, 8. Washers, 24, may be placed at the
ends of the springs, 23. In assembling the
parts, and in causing the valve, 17, to slide
back and forth on the valve seat, 8, the
steam inlet pipes, 18, of the valve, 17, move

along slots, 25, cut in the cylindrical shell, 9,

and further, in causing the valve, 17, to ro-

tate with respect to the said valve seat, the

steam inlet pipes, 18, will engage the sides of
the slots, 25, and cause the eylindrical shell,
9, to rotate with the said valve, on the valve
seat, 8.

As shown in Figs. 2, 8 and 4, pipe con-
nections, 26, are screwed and rigidly secured
to the steam inlet pipes, 18, of the valve, 17,
said pipe connections leading to a tubular

* handle, 27, through flexible hose pieces, 28,
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and a Y-shaped part, 29. A frame, made in
two parts, 30, which are pivoted on bosses,
31, integral with the pipe connections, 26, is
secured to the handle, 27, by bolts, 2.

As shown in detail in Fig. 10,a nipple, 33,
connected to the handle, 27, with a steam

supply hose, 84, said hose being joined to the

nipple, 33, by means of a suitable clamp, 35.
A valve seat, 36, is screwed into one end of
the nipple, 83. "A valve, 87, provided with
a stem, 38, having a steam passage, 89, there-
in, is adapted to be held against said valve
seat by means of a spring, 40, and a retaining
nut, 41, for said spring. A conical wedge
piece, 42, is serewed to one end of a rod, 43,
and is designed to force the stem, 38, to the
left, upon being moved downwardly when a
button, 44, fastened to the other end of the
rod, 43, is pressed down upon the top of a
hand-orip, 45, screwed to the end of the
handle, 27, thereby causing the valve, 87, to
open and admit steam to that part of the
handle, 27, below the said conical wedge.
The conical wedge, 42, is held out of opera-
tive engagement with the valve stem, 38, by
means of a spring, 46, which acts against the
end of the handle, 27, and a washer, 47 , held
in place by a peg, 48. The upward travel
of the rod, 43, is limited by a second peg, 49,
which engages the hand-grip, 45, so that the
conical wedge, 42, just touches the end of the
valve stem, 38, thereby permitting the valve,
37, to assume a closed position. Packing, not
shown, should be placed between the conical

1,724,926

wedge, 42, and the handle, 27, to prevent
steam fromr entering the handle above said
conical wedge. .

TPhe locking means which I employ to hold
the piston against movement when the
mechanism is inactive, and which forms an
important part of my invention, is shown in
Tigs. 2 to 9, inclusive. A locking member,
comprising two toothed arms, 50, located on
opposite sides of and extending parallel with
the piston rod, 2, is bolted to- one end of the
cylinder, 3, by means of a flange, 51, mt:agral
with the said arms, bolts, 74, and nuts, 75, as
shown in Fig. 2. Only one bolt, 74, and nut,
75, are shown, but it is to be understood
that in actual practice many are used and
that they are placed at frequent intervals, as
shown in Fig, 3. ]
piston, 5, is locked against movement when
the teeth, 10, of the cylindrical shell, 9, are in
mesh with the teeth, 52, on the arms, 50.
The teeth, 10 and 52, should be slightly
tapered to facilitate their proper meshing
with one another. As shown in Figs. 5 and
9, an annular slot, 53, is cut in the head, 11,
of the valve seat, 8, said slot extending
through approximately ninety degrees. A
block, 54, fitting in and adapted to slide in
the slot, 53, is secured to the inside of the

cylindrical shell, 9, by means of a screw, 55. ¢

One end of a spring, 56, rests within a recess,
57, in one end of the slot, 53, and the other
end of said spring presses against the block,
54, thereby holding said block constantly
‘against the other end of said slot. As shown
in Fig. 9, a counterclockwise movement of
the cylindrical shell, 9, will be resisted by the
spring, 56, since the head, 11, is prevented
from rotating by the set serews, 16, as ex-
plained above, the effect being to hold the
teeth, 10, of the cylindrical shell, 9, in mesh
with the teeth, 52, of the arms, 50. As shown
in Figs. 8 and 9, 2 movement of the handle,
27, to the right, will cause the valve, 17, and
the cylindrical shell, 9, to rotate on the valve
seat, 8, against the resistance of the spring,
56, and the teeth, 10 and 52, to disengage,
thereby unlocking the movable from the
fixed parts of the mechanism and giving the
piston, 5, freedom of movement in the cyl-
inder, 8. The spring, 56, should be of suf-
ficient strength fo insure the immediate re-
turn of the handle, 27, to its normal position
in a vertical plane, without manual aid, and
the accompanying rotation of the valve, 17,
back to its normal position and the cylin-
drical shell, 9, back to its proper locking en-
gagement with the arms, 50, through the
agency of the teeth, 10, on said cylindrical
shell.

The indicator, which I employ, to show
the effect on the valve gear of a steam en-
gine by a movement of the piston, 5, and
the exact relative positions at all times of
the link and the radius bar of said valve
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gear, is shown in Figs. 2, 3 and 4. One
end of a rod, 58, bent at an angle slightly
greater than ninety degrees, extends upward
into the cab of the locomotive, and carries
a block, 59, pivoted thereon, said block be-
ing adapted to slide within a miniature link,
60, pivoted at 61, to the wall or other part
of the cab. The other end of the rod, 58,
is pivoted at 62 to a boss, 63, on the arm, 50.
A strap, 64, provided with a slot, 65, through
which the rod, 58, passes, is securely fastened
between the pipe connections, 26, by means
of clamping pieces, 66, and bolts, 67.

As shown in Figs. 2 and 3, a casting, 68,
i1s fastened to the floor of the cab by means
of bolts, 69. The longer “sides, 70, of the
casting, 68, converge upwardly, providing
a slot, 71, in which the handle, 27, is free
to move, said handle being limited in its
movement in one direction along the slot,
71, by one side, 72, of the casting, 68. As
shown in Fig. 2, the inside edges, 713, of the
converging sides of the casting, 68, will act
as fulerums for the handle, 27, when said
handle is moved forward and backward.

The operation of the device is as follows:
When a movement of the valve gear of the
locomotive is required, the button, 44, is
pressed down against the hand-grip, 45,
causing the conical wedge, 42, to move down-
ward and force the valve, 37, off the valve
seat, 36, thereby permitting steam to flow
through the passage, 89, the lower part of
the handle, 27, the Y-shaped part, 29, the
flexible hose pieces, 28, the pipe connections,
26, the steam inlet pipes, 18, of the valve,
17, and thence into the steam chamber, 19.
The handle, 27, together with the frame se-
cured thereto by means of the bolts, 32, is
then swung to the right, as shown in Tig. 3,
agalnst the resistance of the spring, 56, till
said handle strikes against the side, 72, of
the casting, 68. At the same time, the said
frame, on account of its connection vith the
pipe connections, 26, through the bosses, 31,
integral with said pipe connections, will
cause the valve, 17, to rotate on the valve
seat, 8, and the steam inlet pipes, 18, of the
said valve, to engage the sides of the slots,
25, cut in the cylindrical shell, 9, thereby
causing the said cylindrical shell to likewise
rotate on the valve seat, 8, and to disengage
the teeth, 10 and 52. The movable and fixed
parts of the mechanism will now be out of
engagement with each other and the piston,
5, will be free to move in the cylinder, 3.
As shown in Figs. 2 and 5, a movement of
the upper part of the handle, 27, to the
right, will cause the lower part of the said
handle and the two parts, 80, to move to
the left, the inside edge, 73, of the right-
hand, converging side of the casting, 68,
acting as a fulerum for the said handle. The
parts, 30, through their connection, 81 and
26, with the steam inlet pipes, 18, of the

3

valve, 17, will cause said valve to slide to
the left, on the valve seat, 8. The steam
chamber, 19, will communicate with the
steam port, 15, of the spindle, 12, and steam
will be free to flow through the steam port,
7, in the piston rod, 2, to the right-hand side
of the piston, 5. At the same time, the ex-
haust chamber, 20, to the right of the steam
chamber, 19, will communicate with the
steam port, 14, of the spindle, 12, and the
left-hand side of the piston, 5, will be open
to the atmosphere, through the steam port,
6, in the piston rod, 2, the passage, 21, the
space, 75, between the valve, 17, and the
cylindrical shell, 9, and the slots, 25, in the
sald cylindrical shell. The dimensions of
the parts should be such that the steam
chamber, 19, and the exhaust chamber, 20,
begin to communicate with the ports, 15 and
14, respectively, at the same time. Since the
right-hand side of the piston, 5, is now under
steam pressure and the left-hand side open
to the atmosphere, the said piston will move
to the left, together with the reach rod, 1,
the crosshead, 4, the piston rod, 2, and the
valve and locking parts, screwed to the end
of.the said piston rod. The piston will con-
tinue to move to the left as long as the upper
part of the handle, 27, is forced to the right
with sufficient force to maintain communica-
tion between the port, 15, and the steam
chamber, 19; and the port, 14, and the ex-
Laust chamber, 20, against the resistance of
the springs, 23, which always act to return
the valve, 17, to its central position, with re-
spect to the valve seat, 8. If the handle, 27,
be released, the springs, 23, will immediately
force the valve, 17, back to its central Posl-
tion, and the spring, 56, will, at the same
time, return the handle, 27, to its normal
position in a vertical plane, as explained
above, thereby locking the piston, 5, against
movement in the cylinder, 8. The steam
supply will also be shut off, since the valve,
37, will close upon the return of the conical
wedge, 42, to its normal position, under the
action of the spring, 46, as explained above.
In the latter part of the operation, as ex-
plained above, assume that the upper part
of the handle, 27, is moved to the left. It
is clear that the effect will be to move the
valve, 17, to the right, against the resistance
of the springs, 23, bring the steam chamber,
19, into communication with the port, 14, and
permit steam to flow through the steam port,
6, to the left-hand side of the piston, 5. At
the same time, the exhaust chamber, 20, to
the left of the steam chamber, 19, will com-
municate with the steam port, 15, and the
right-hand side of the piston will be open
to the atmosphere through the steam port,
7. The piston will then move to the right.
The backward and forward movement of the
lower part of the handle, 27, with its at-
tached frame, may be limited by the sides
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of the opening, 74, in the bettom of the cab,
in which opening the said handle and frame
move, or other suitable means, such as the
sides of the casting, 68, as shown in Fig. 2,
may be employed to limit this movement.
The pipe connections, 26, as explained
above, are screwed and rigidly secured to the
steam inlet pipes, 18, of the valve, 17, and
do not change their positions with respect
to said valve, while the two parts, 30, due
to their swinging action on the bosses, 31,
as the piston, 5, moves back and forth, do
change their positions with respect to the
said valve. It is therefore necessary to con-
nect the handle, 27; which is secured to and
moves with the two parts, 80; and the pipe
connections, 26, by means of flexible hose

. pieces, 28, as explained above.
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Since the strap, 64, is securely fastened

20 between the pipe connections, 26, the said

strap will move back and forth with the pis-
ton, 5. As shown in Figs.'2, 3 and 4, when
the piston, 5, moves to the right, the upper
side of the slot, 65, will engage the rod, 58,
and force said rod to swing downward, there-
by causing the block, 59, to slide downward
in the miniature link, 60, which Iink will
swing on its pivot, 61, and adjust itself to its
new position with respect to the block, 59.
When the piston, 5, moves to the left, the
lower side of the slot, 65, will force the rod,
58, to swing upward, thereby causing the
block, 59, to slide upward in the minilature
link, 60, which link will again adjust itself
to its new position with respect to the block,
59, by swinging on the pivot, 61. When the
piston, 5, is at its extreme positions in the
cylinder, 3, the block, 59, will be in its ex-
treme positions in the miniature link, 60, in
exact correspondence with the respective ex-
treme positions of the link and the radius
bar of the valve gear on the locomotive. As
indicated in Fig. 3, the center of curvature
of the slot, 65, is on the longitudinal axis
about which the pipe connections, 26, are
caused to rotate when the handle, 27, is
swung to the right, so that this movement of
the said handle, which changes the position
of the slot, 65, with respect to the rod, 58,
will not cause the said rod to change its posi-
tion, or the block, 59, to slide in the minia-
ture link, 60.

Ag shown in Fig. 11 the ports, 14 and 15,
in the spindle, 12, are tapered in directions
in which the valve, 17, slides on the valve
seat, 8. The effect of the taper will be to
throttle the steam admitted to the ports
from the steam chamber, 19, and thereby
permit a gradual admission of steam to the
cylinder, 3, and likewise a gradual exhaust
from said cylinder. :

If the steam supply should fail, the mecha-
nism can be unlocked in the usual manner
and the piston, 5, shifted by manual force
alnne. The position of the casting, 68, with

1,724,926

respect to the handle, 27, should be such that
enough leverage is allowed to enable a man
to shift the said handle and cause 1move-
ment of the piston, 5, without the aid of
steam pressure. In shifting the pistom, 5,
by hand, the stuffing boxes, 22, of the valve,
17, will engage the head, 11, of the valve
seat, 8, or the end piece, 13, as the case
may be. :

From the foregoing it will be seen that
cylinder 3, piston 5 operable therein, piston
rod 2, and valve 17 for effecting difference
in pressure between opposite sides of the pis-
ton by way of passages.6 and 7, constitute
means for adjusting the reach rod or con-
trolling member I for the valve gear of the
engine, that the toothed shell 9 and the rack
arms 50 constitute means for holding the
adjusting means and the reach rod in ad-
justed position, and that the manually-op-
erable handle 27 is common to said adjust-
ing and holding means and is operable to
actuate the same successively.

It will be seen, furthermore, that the ac-
tion of springs 23 in returning valve 17 to
and in holding the same in central position
is to maintain the adjustment of piston 5,
and that the interlocking toothed members
50 and 9 coact with each other and cocperate
with valve 17 and the centralizing springs
23 therefor to hold the piston in its position
of adjustment in cylinder 3, the teothed mem-
ber 9 being connected to the reach rod 1
through the piston rod 2 and being support-
ed for pivotal movement, the other inter-
locking member comprising rack arms 50 be-
ing fixed against movement in a direction
axially of cylinder 3.

The form of my invention herewith shown
and described is a preferred example of the
same, and various changes in the shape, size,
and arrangement of the parts may be re-
sorted to without departing from the spirit
of the invention, or the scope of the sub-
joined claims. Air, as well as steam, may be
used to operate the mechanism. ‘

I claim as my invention and desire to
secure by Letters Patent:

1. In a power reverse mechanism, the
combination of a cylinder, a piston adapted
to reciprocate within said cylinder, a piston
rod fixed t6 the said piston, said piston rod
being provided with a passage for the ad-
mission of fluid under pressure to the cyi-
inder, a valve fitted to and slidably mounted
on the daid piston rod and adapted to con-
trol the admission of fliid under pressure
to the cylinder, connections adapted to ad-
mit fluid under pressure to the said valve,
and manually-operable means adapted to
catise the said valve to slide on the said
piston rod to permit of adjustment of said
piston axially of said evlinder.

2. In a power veverse mechanism, the
combination of a cylinder, a piston adapted
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to reciprocate within said cylinder, a piston
rod fixed to the said piston, said piston rod
being provided with a passage for the ad-
mission of fluid under pressure to the cyl-
inder, a valve slidably mounted on the said
piston rod and adapted to control the ad-
mission of fluid under pressure to the cyl-
inder, connections adapted to admit fluid
under pressure to the said valve, manually-
operable means adapted to cause the said
valve to slide on the said piston rod to per-
mit of adjustment of said piston axially of
said cylinder, and means adapted to hold
said piston in adjusted position.

3. In a power reverse mechanism, the
combination of a cylinder, a piston adapted
to reciprocate within said cylinder, a piston
rod fixed to the said piston, said piston rod
being provided with a passage for the ad-
mission of fluid under pressure to the cyl-
inder, a valve slidably mounted on the said
piston rod and adapted to control the admis-
sion of fluid under pressure to the cylinder,
connections adapted to admit fluid under
pressure to the said valve, manually-oper-
able means adapted to cause the said valve

- to slide on the said piston rod by a move-
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ment of said means in one direction to per-
mit of adjustment of said piston axially of
said cylinder, and means adapted to hold
said piston in adjusted position or to permit
of adjustment thereof, said holding means
being operated by a movement of said man-
ually-operable means in another direction.

4. In a power reverse mechanism, the
combination of a cylinder, a piston adapted
to reciprocate within said cylinder, a piston
rod fixed to the said piston, a valve adapted
to control the admission of fluid under pres-
sure to the cylinder, a locking part adapted
to be rotated about the axis of the said pis-
ton rod, means to prevent relative movement
of the said locking part and the said piston
rod in the direction of movement of the said
piston rod, means fixed with respect to the
said cylinder and adapted to be engaged by
the said locking part, and means to cause
the said locking part to rotate about the
axis of the said piston rod in one direction
to engage the said fixed means and to rotate
about the axis of the said piston rod in the
opposite direction to disengage the said fixed
means.

5. In a power reverse mechanism, the
combination of a cylinder, a piston adapted
to reciprocate within said cylinder, a piston
rod fixed to the said piston, a valve adapted
to control the admission of fluid under pres-
sure to the cylinder, a vertically arranged
elongated member provided with an arcuate
slot extending longitudinally thereof and

supported in proximity to the said mecha- -
‘nism for pivotal movement about a substan-

tially horizontal axis, a block adapted to
slide in the said member, and connections

S5

“between the block and the piston rod where-

by the said block is caused to slide in the
said member upon movement of the said
piston rod.

6. The combination with the valve gear of -

a fluid-pressure engine, a controlling mem-
ber therefor, and means for adjusting said
member and holding the same in adjusted
position, of an indicating part comprising a
vertically arranged elongated member pro-
vided with an arcuate slot extending longi-
tudinally of the same, a second indicating
part comprising a block fitted in said slot
for relative sliding movement longitudinally

with respect to said member, and means op--

eratively connecting one of said parts to said
adjusting means for causing said parts to
change their relative positions with respect
to each other in accordance with the change
in the relative positions of the controlling
parts of said valve gear upon operation of
said adjusting means, the other of said indi-
cating parts being supported against move-
ment with said adjusting means,

7. In a power reverse mechanism, the com-
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bination of a cylinder, a piston adapted to -

reciprocate within said cylinder, a piston rod
fixed to the said piston, a valve adapted to
control the admission of fluid under pres-
sure to the eylinder, locking parts adapted
to engage with each other, one of said parts
being fixed against relative movement with
respect to the piston rod and the other of said
parts being fixed against relative movement
with respect to the cylinder, the said locking
parts being adapted to engage or disengage
with each other by a rotating movement of
one of the said parts. )

8. In a power reverse mechanism, the com-
bination of a cylinder, a piston adapted to
reciprocate within the said cylinder, a pis-
ton rod fixed to the said piston, a valve
mounted upon the said piston rod and slid-
able with respect to the same, the said valve
having a concave wearing surface, the said
piston rod being provided with a passage for
the flow of a fluid between the said cylinder
and the said valve, and manually operable
means adapted to cause the said valve to
slide on the said piston rod. :

9. In a power reverse mechanism, the com-
bination of a cylinder, a piston adapted to
reciprocate within the said cylinder, a piston
rod fixed to the said piston, a valve mounted
upon the said piston rod and slidable with
respect to the same, the said valve having a
concave wearing surface, the said piston rod
being provided with a passage for the flow
of a fluid between the said cylinder and the
said valve, manually-operable means adapted
to cause the said valve to slide on the said
piston rod, and holding means adapted to
prevent any movement of the said piston
within the said cylinder.

10. In a power reverse mechanism, the
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combination of a cylinder, a piston adapted
to reciprocate within the said cylinder, a
piston rod fixed to the said piston, a valve
surrounding the said piston rod and slidable
with respect to the same, the said piston
rod being provided with a passage for the
flow of a fluid between the said cylinder and
the said valve, and manually-operable means
adapted to cause the said valve to slide on
the said piston rod.

11. In a power reverse mechanism, the
combination of a cylinder, a piston adapted
to reciprocate within the said cylinder, a
piston rod fixed to the said pisten, a valve
surrounding the said piston rod and slidable
with respect to the same, the said piston rod
being provided with a passage for the flow
of a fluid between the said cylinder and the
said -valve, manually operable means adapted
to cause the said valve to slide on the said
piston rod, and helding means adapted to
prevent any movement of the said piston
within the said cylinder.

12. In a power reverse mechanism, the
combination of a cylinder, a piston adapted
to reciprocate within the said cylinder, a
piston rod fixed to the said piston, a valve
surrounding the said piston red and slid-
able with respect to the same, the said pis-
-on rod being provided with independent
passages for the flow of a fluid between

-either side of the said piston and the said

valve, the said valve being adapted to effect
a substantial increase in pressure on one side

' of the said piston and a substantial decrease

in pressure on the other side of the said
piston at substantially the same instant, and
manually operable means adapted to cause
the said valve to slide on the said piston rod.

13. In a power reverse mechanism, the
combination of a cylinder, a piston adapted
to reciprecate within the said cylinder, a
piston rod fixed to the said piston, a valve
surrounding the said piston rod and slid-
able with respect to the same, the said pis-
ton rod being provided with independent

passages for the flow of a fluid between either

side of the said piston and the said valve,
the said valve being adapted to effect a sub-
stantial increase in pressure on one side of
the said piston and a substantial decrease in
pressure on the other side of the said piston
at substantially the same instant, mannally-

- operable means adapted to cause the said

valve to slide on the said piston rod, amd
holding means adapted to prevent any move-
1{16nt of the said piston within the said cylin-
der.

14. In a power reverse mechanism, the
combination of a cylinder, a piston adapted
to reciprocate within the said cylinder, a
piston rod fixed to the said piston, a valve
adapted to effect a change in pressure within
the said cylinder, means adapted to actuate
the said valve by a movement of the said
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means in one direction, and locking means
adapted to prevent any movement or permit
a movement of the said piston within the
sald cylinder, the said locking means being
operated by a movement of the said means in
another direction. )

15. In a power reverse mechanism, the
combination of a cylinder, a piston adapted
to reciprocate within the said cylinder, a
piston rod fixed to the said piston, a valve
mounted upon the said piston rod and siid-
able with respect to the same, the said valve
having a concave wearing surface, the pis-
ton rod being provided with a passage for
the flow of a fluid between the said cylinder
and the said valve, means adapted to cause
the said valve to slide on the said piston rod
by a movement of the said means in one di-
rection, and locking means adapted to pre-
vent any movement or permit a movement of
the said piston within the said cylinder,
the said locking means being operated by a
movement of the said means in another di-
rection.

16. In a power reverse mechanism, the
combination of a cylinder, a piston adapted

to reciprocate within the said cylinder, a’

piston rod fixed to the said piston, a valve
adapted to effect a change in pressure with-
in the said cylinder, means adapted to actu-
ate the said valve by a movement of the
said means in a plane substantially parallel
with the said piston rod, and locking means
adapted to prevent any movement or permit
a movement of the said piston within the
said cylinder, the said locking means being
operated by a movement of the said valve
actuating means in a plane substantially
perpendicular to the said piston rod.

17. In a power reverse mechanism, the !

combination of a single fluid-tight cylinder,
a piston adapted to reciprocate within the
said cylinder, a piston rod fixed to the said
piston, a valve adapted to effect a change in
pressure within the said cylinder, and me-
chanically operating locking parts adapted
solely by virtue of their mechanical opera-
tion to prevent any movement or permit a
movement -of the said piston within the said

cylinder, the said locking parts being adapt- 115

ed to engage with each other by a rotating
moverent of one of the said parts.

18. In a power reverse mechanism, the
combination of a cylinder, a piston adapted
to reciprocate within the said cylinder, a pis-
ton rod fixed to the said piston, a valve
adapted to effect a change in pressure with-
in the said ecylinder, and locking parts
adapted to prevent any movement or permit
a movement of the said piston within the
said cylinder, the said locking parts being
adapted to engage with each other by a ro-
tating movement of one of the said parts

about an axis substantially parallel with the .

said piston rod.
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19. In a power reverse mechanism, the
combination of a cylinder, a piston adapted
to reciprocate within the said cylinder, a
piston rod fixed to the said piston, a valve
adapted to effect a change in pressure with-
m the said cylinder, an arm provided with
teeth, the said arm being pavallel with the
said piston rod and fixed against movement
in the direction of the same, a rotatable
locking part provided with teeth, the teeth
of the said arm and the teeth of the said
rotatable locking part being adapted to
mesh,

20. In a power reverse mechanism, the
combination of a cylinder, a piston adapted
to reciprocate within the said cylinder, a
piston rod fixed to the said piston, a valve
adapted to effect a change In pressure with-
in the said cylinder, an arm provided with
teeth, the said arm being parallel with the
sald piston rod and fixed against movement
in the direction of the same, and a locking
part rotatable about an axis substantially
parallel to the said piston rod, the said lock-
ing part being provided with teeth adapted
to mesh with the teeth of the said arm.

2L In a power reverse mechanism, the
combination of a cylinder, a piston adapted
to reciprocate within the said cylinder, a
piston rod fixed to the said piston, a valve
adapted to effect a change in pressure with-
in the said cylinder, a locking member fixed
against movement in the direction of the
said piston rod, and a second locking mem-
ber surrounding the said piston rod and
adapted to engage with the first mentioned
locking member by a rotating movement
about an axis substantially parallel with the
said piston rod.

22. In a power reverse mechanism, the
combination of a cylinder, a piston adapted
to reciprocate within the said cylinder, a
piston rod fixed to the said piston, a valve
adapted to effect a change in pressure with-
in the said cylinder, a locking member pro-
vided with teeth and fixed against movement
in the direction of the said piston rod, and

‘a second locking member provided with

teeth and surrounding the said piston rod,
the said teeth being adapted to mesh upon a

rotating movement of one of the said lock-

Ing members about an axis substantially
parallel with the said piston rod.

23. In a power reverse mechanism, the
combination of a cylinder, a piston adapted

-to reciprocate within the said cylinder, a
piston rod fixed to the said piston, a valve -

adapted to effect a change in pressure with-
in the said cylinder, a miniature link mount-
ed in proximity to the said mechanism, an
indicating element associated with the said
miniature link and movable with respect to
the same, and means actuated upon a move-
ment of the said piston within the said cyl-
inder, the said means being adapted to cause
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a change in the relative positions of the
miniature link and the indicating element
with respect to each other and including a
member associated with said piston for move-
ment thevewith and means supported for
pivotal movement and for coaction with
said member.

24. The combination with the valve gear
of a fluid-pressure engine, a controlling
member therefor, and means for adjusting
said member and holding the same in ad-
justed position, of a vertically arranged
elongated link provided with an actuate slot
extending longitudinally thereof, said link
being mounted for pivotal movement at a
point in proximity to said adjusting means,
a block slidably fitted in said slot for move-
nent longitudinally of said link, and means
operatively connecting said block to said ad-
justing means for causing said movement
thereof in accordance with the change in the
relative positions of the controlling parts of
said valve gear upon operation of said ad-
justing means.

25. The combination with the valve gear
of a fluid-pressure engine, a controlling
member therefor, means for adjusting said
member, and means for holding said adjust-
ing means in adjusted position, of means
common to said adjusting and holding means
for actuating the same, said last-named
means being movable in one direction to
actuate said adjusting means and in a dif-
ferent direction to actuate said holding
means. ‘

26. The combination with the valve gear
of a fluid-pressure engine, a controlling
member therefor, means for adjusting said
member, and means for holding said adjust-
ing means in adjusted position, of means
common to said adjusting and holding means
for actuating the same, said last-named
means being movable in a given plane to
actuate said adjusting means and in a differ-
ent plane to actuate said holding means.

27. The combination with the valve gear
of a fluid-pressure engine, a eontrolling
member therefor, means for adjusting said
member; and means for holding said adjust-
ing means in adjusted position, of means
commen to said adjusting and holding means
for actuating the same, said last-named
means being movable in a given plane to
actuate said adjusting means and in a plane
substantially perpendicular to said given
plane to actuate said holding means.

28. The combination with the valve gear
of a fluid-pressure engine and the controllin
member therefor, a relatively fixed cylinder,
a piston ‘arranged in said cylinder, and a
piston rod connected to said member and
said piston and provided with passages com-
municating with opposite sides of said pis-
ton, of valve means slidably mounted on
said piston rod and providing means for ad-
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mitting fluid under pressure to either side
of said piston by way of sald passages,
means for admitting fluid under pressure
to said valve means, and manually operable
means for actuating said valve means where-
by fluid under pressure may be admitted to
either side of said piston in varying amounts
to effect adjustment of said piston axially
of said cylinder.

29. The combination with the valve gear of
a fluid-pressure engine and the controlling
member therefor, a relatively fixed cylinder,
a piston arranged in said cylinder, and a
piston rod comnected to said member and
said piston and provided with passages com-
municating with opposite sides of said pis-
ton, of a sieeve valve fitted about said pis-
ton rod for axial movement with respect
thereto and providing means for effecting a
difference in pressure between opposite sides
of said piston by way of said passages, means
for admitting fluid under pressure to said
valve, and manually operable means for ac-
tuating said valve to effect adjustment of
said piston axially of said cylinder.

30. The combination with the valve gear
of a fluid-pressure engine and a controlling
member therefor, a relatively fixed cylinder,
a piston arranged in said cylinder, and a

-piston rod connected to said member and

said piston and provided with passages com-
municating with opposite sides of said pis-
ton, of a sleeve valve fitted about said pis-
ton rod for axial movement with respect
thereto and providing means for effecting
a change in pressure on opposite sides of
said piston by way of said passages, means
for admitting fluid under pressure to said

valve, means for actuating said valve to ef-:

fect adjustment of said pisten axially of said
cylinder, and means for returning said valve
to central position upon release of said actu-
ating means. '

31. The combination with the valve gear of
a fluid pressure engine and a controlling
member therefor, means for adjusting said
member, and controlling means for said ad-
justing means, of means for holding said ad-
justing means in adjusted position and com-
prising complementary toothed members,
one of said toothed members being relative-
ly fixed, the other of said toothed members

‘being associated with said adjusting means,

said toothed members being arranged for
relative movement into and out of interlock-
ing relation with each other upon rotary
movement of one of the same, and means for

effecting said rotary movement of said last-

named member.

32. The combination with the valve gear
of a fluid-pressure engine, the controlling
reach rod therefor, a relatively fixed cylin-
der, a piston arranged in said cylinder, a
piston rod fixed to said piston and connected
to said reach rod, valve means for effecting

1,724,926

a change in pressure on opposite sides of
said piston in such wise as to permit of ad-
justment of the latter axially in said cylin-
der, actuating means for said valve means,

and means for supplying fluid under pres--

sure to said valve means, of a second valve
associated with said last-named means for
controlling the supply of fluid under pres-
sure to said valve means, and means carried
by said actuating means for operating said
second valve.

33. The combination with the valve gear
of a fluid pressure engine and a controlling
member therefor, a relatively fixed cylinder,
a piston arranged in said cylinder, a piston
rod: connected to said member and said pis-
ton, a valve having a central position and
adapted to effect a change in pressure on
opposite sides of said piston upon move-
ment in either direction from said position,
means for actuating said valve to effect ad-
justment of said piston axially of said cylin-
der, and means for admitting fluid under
pressure to said valve, of means normally
acting to urge said valve to and to hold the
same in said central position thereof, and
means including a toothed member for main-
taining the adjustment of said piston -in
said cylinder. .

34. The combination with the valve gear
of a fluid pressure engine and a controlling
member therefor, a relatively fixed cylinder,
a piston arranged in said cylinder, a piston
rod fixed to said piston and connected to
said member, valve means associated with
said cylinder and having a neuntral position
and being adapted to effect a change in pres-
sure on opposite sides of said piston to per-
mit of adjustment of the same axially in
said cylinder upon movement of said valve
means to either side of said neutral posi-
tion thereof, means for admitting fluid un-
der pressure to said valve means, and actuat-
ing means for said valve means, of means
for normally holding said valve means in
said neutral position thereof and adapted to
return said valve means to said neutral po-

.sition thereof upon release of said actuating

means and independently of relative move-
ment of said piston with respect to said cyl-
inder, and means including a toothed mem-
ber for maintaining the adjustment of said
piston in said cylinder.

85. A power reverse mechanism compris-
ing a single fluid-tight cylinder, a piston op-
erable therein, valve means associated with
said cylinder and having a central position
and being operable upon movement from
said position to effect difference in pressure
between opposite sides of said piston, manu-
ally-operable means connected to said valve
means for controlling the same in such wise
as to permit of adjustment of said piston
axially of said cylinder, means coacting
with said valve means for returning the
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same to said central position thereof to hold
said piston in adjusted position, and a plu-
rality of toothed members supported for
coaction with each other and for coopera-
tion with said last-named means to hold said
piston in adjusted position, one of said mem-
bers being movable with said piston and be-
ing fixed against relative movement with re-
spect thereto in a direction axially of said
cylinder, another of said members coacting
with said last-named member and being
fixed against bodily movement with respect
to said cylinder in a direction axially of the
same, one of said last-named members be-
ing supported for rotary movement about
its longitudinal axis to permit of said ad-
justment of said piston.

36. In mechanism of the character de-
scribed, a single fluid-tight cylinder, a pis-
ton operable therein, valve means for ef-
fecting differcnce in pressure between op-
posite sides of said piston to cause move-
ment thereof axially of said cylinder, means
operable to hold said piston against said
movement and including a rack, a toothed
member cooperable with the latter and sup-
ported for rotary movement about its own
longitudinal axis, and manually-operable
means for causing cooperative actuation of
said valve means and said holding means
in such wise as to permit of adjustment of
said piston axially of said cylinder.

37. In a lccomotive having a valve gear
and a controlling reach rod therefor, mech-
anism connected to said rod for adjusting
the same longitudinally and comprising a
single relatively fixed fluid-tight cylinder
and a piston movable axially therein, said
mechanism operating upon such axial move-
ment of said piston to effect said adjustment
of said rod, valve means having a central
position and operable upon movement in
either direction therefrom to effect differ-
ence in pressure between opposite sides of
said piston, manually-operable means con-
nected to said valve means for causing move-
ment of the same to either side of said cen-
tral position thereof to effect adjustment of
said piston axially of said cylinder, means
coacting with said valve means and operable
upon release of said manually-operable
means to cause return movement of said
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valve means to and to maintain the latter
in said central position thereof, and means
cooperable with said reach rod and said pis-
ton for preventing axial movement of the
latter due to strains set up in said reach
rod during operation of said valve gear, said
last-named means including a toothed mem-
ber connected to said reach rod and sup-
ported for pivotal movement about a sub-
stantially horizontal axis.

38. In power mechanism of the character
described, a single fluid-tight cylinder, a pis-
ton operable therein, valve means having a
central position and operable upon move-
ment therefrom to effect difference in pres-
sure between opposite sides of said piston,
manually-operable means connected to said
valve means for causing said movement of
the same in such wise as to permit of ad-
justment of said piston axially of said cylin-
der, means cooperable with said piston to
prevent movement thereof axially of said
cylinder independently of adjusting move-
ment of said manually-operable means, said
last-named means including a toothed mem-
ber supported for pivotal movement about
a fixed horizontal axis and a second mem-
ber cooperable with the latter and supported
against bodily movement in a direction
axially of said cylinder, and means coop-
erable with said toothed member and said
valve means for centralizing the latter.

39. In mechanism of the character de-
scribed for adjusting a control element, a
single fluid-tight cylinder, a piston adjust-
able axially therein, valve means having a
central position and movable therefrom to
control fluid pressure conditions on opposite
sides of said piston, manually-operable
means for actuating said valve means in
such wise as to effect adjusting movement
of said piston, a toothed member supported
for pivotal movement about a relatively
fixed substantially horizontal axis and con-
nected to said element, a second member
interlocking with said toothed member in
such wise as to hold said element in ad-
justed position, and means cooperable with
said toothed member and said valve means
for centralizing the latter.

In testimony whereof I affix my signature.

HAROLD D. GREGORY,
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