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To all whom it may concern:

Be it known that I, GEORGE S. KING, of
Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Improvementin Reversing Engines;
and I do hereby declare the following to be a
full, clear, and exact description thereof.

It 18 well known that in order to operate the
reversing-levers of steam-engines, especially
those of the class used on steam-vessels and
locomotives, a considerable degree of force has
to be expended. |

It 1s the object of my invention to better this
by providing for the operation of this lever
and analogous mechanism by an auxiliary en-
oine constl ucted and connected with its driven
parts in a novel and peculiar manner.

In the accompanying drawings, which form
part of this specification, Figure 118 a longi-
tudinal section of my improved mechanism.
Fig. 2 1s a similar view of the same when oc-
cupying a different position. Iig. 3 is a ver-
tical cross-section on the line x 2 of Fig. 1.

- Figs. 4, 5, and 6 are perspective views of pa,rts
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Fig. 7 1s a plan view. T'ig. 8 is a section on
the line 2" 2" of Fig. 1.
Like letters of reference indicate like parts.
In the drawings, 2 represents the rotary
shaft which operates the linkscommonly used
in reversing the valvesof steam-engines. This
shaft 1s connected with a reversing-lever, 3,

by intermediate connecting-levers,b and 6. A

hand-lever, 10, of the usual type is pivoted

preferably at the same point 4 with the lever
3, and is provided with a trigger - latch, 7,
workmﬂ on a notched quadr “mt 9 in the Or-

- dinary manner.

40

13

50

My invention consists, chiefly, in the com-
bination of the reversing-lever 3 with a motor-

engine, such as 18 shown in Ifigs. 1 and 2.

Thus 11 represents a steam-cylinder which is
independent of the driving-cylinders of the
engines, and receives its steam from a pipe
leading from the boilerinto a steam-chest, 12,
mounted on the cylinder in the usual way,

and communicating therewith through ports

14 and 15. The sliding valve 16, which is
within the steam-chest 12, has the usual port,

F

cylinder 11 has a piston, 17*, and piston-rod
18, connected therewith and extending outside
of the cylinder, where it 1s connected with a

sliding bar, 19. When the parts of the steam-

chest and cylinder are in the relative posi-
tions shown in Fig. 2,the admission of steam
into the steam-chest 12 would drive the pis-
ton-rod 18 forward in a manner which will be
readily understood. When, however, they
are in the position Show_n in Fig. 1, with
the valve in the middle of its seat steam will
be cut off from the cylinder and the piston
held at rest. -

The bar 19 isshown in detail in Figs. 3and 4.
It is slotted longitudinally and vertically for
the reception of asliding plate,hereinafter to be
described,and isitself mounted withina frame,
20, which permits a free longitudinal motion
to the bar as the piston moves backward and
forward inthecylinder, The bar 19 1s further
connected with the reversing-lever 3 by a con-
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necting-rod, 21, which is pivoted to each of

these parts. Motion of the piston will there-

| fore correspondingly move the lever 3, and

will turn the shaft 2 by means of 1ts interme-
diate mechanism. A plate, 22, which 1s ver-
tically mounted within the slot of the bar 19,
is held therein by pins 23, which pass through
the bar and through slots 24, made through
the plate 22, and slightly inclined upwa,rd
from a horizontal plane. The slot in the bar
19 is made so much longer than the plate 22
as to allow the latter to be moved longitudi-

| nally through the length of the slots 24, If

the plate 09 be moved Forward from the posi-

tion shown in Fig. 1, the action of the fixed
pins 23 upon the sides of the slots 24 will be
to depress the plate within in its slot into the
position shown in Fig. 2. The upper part of
plate 22 is provided with a longitudinal slot,

25, whose length is equal to that of the stroke
of the piston 17%, plus the length of one of the
slots 24. A bell-crank lever, 26, 18 pivoted
within cheeks 27 on the upper face of the frame
20, and the end of one of 1ts arms has a block
or 1oller 28, which fits within the slot 25, while
the other end of the lever is pivoted to the
valve-rod 29 of the steam-chest. As before

17, for connecting a discharge-port, 13, with | explained, a forward movement of the sliding

elthel of the passages 14 or 15 des1red
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The | plate 22 will depress 16, and will also depress 100
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the end 28 of the lever 26, so as to move the | 24 and pins 23 is therefore twofold; first, to

valve 16 forward., The length of the slofs 24
and of the lever are so regulated that a move-

~ment of the plate so as to bring the pins 23

from one end of the slots to the other will just
reverse the direction of the steam, and that
when the pins are in the middle of their slots
the valve will bein the middle of its seat, cut-
ting off both ports 14 and 15 from the steam-
The plate 22 1s connected with the
hand-lever 10 by a rod, 30.

Suppose, now, the parts to be in the POSi-

tion shown in Fig. 1, and it is desired to turn

the shaft 2, so as to reverse the engine, the en-

gineer E;EIZES the hand-lever 10, and, having
disengaged the trigger-latch 7 from its notch

1n the quadrant 9, pulls the lever forward for

a short distance, as shown in Fig. 2. The ef-

fect of this is to admit steam behind the pis-
ton 17%, which will move the piston,the bar 19,
and the reversing-lever 3 toward the lever 10.

- It will be observed that the lever 10 cannot

be moved from the position of Kig. 1 rmore
than one-hall the length of the slots 24, be-
cause then the ends of these slots engage their
pins 23, and any further strain upon the le-
ver will be exerted upon the bar 19, and upon
its reversing-lever 3. If, therefore, the lever

- 10 be pulled continuously, so as to keep the
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pins 23 at the end of their slots, the valve 16
will be kept open and the piston and revers-
ing-lever continuously moved in the same di-

rection with the hand-lever and following it.

I call this a ‘‘positive motion,’”’ because it is
regular and continuous with the movement of
the hand-lever, and because if the steam in the
cylinder be not enough to move the piston
the engineer’s force put on the hand-lever will
ald In moving the reversing-lever, and if
the steam be for any reason cut off altogether
the lever 3 may be moved by the hand-lever
alone.
This feature of my invention is important,

because it serves-as a means to prevent dan-
ger, which has hitherto existed in the use of

auxiliary reversing-engines. In some cases it
has occurred that the steam has, for some rea-

. son, been stopped from entering the steam-
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lever to reverse it.

chestof the auxiliary reversing-engine, and on
the engineer moving his hand- lever to reverse
the engine the handlever moved as usunal,
but the reversing-lever remained stationary.

Unless the engineer was in sight of his engine,
he would have no meauns of detecting such oc-

currence, and where the reversing-engine is
used 1n connectwn with inclined railways or
with the steering apparatus of steamboats
serious results might ensue. This could not

‘happen with the use of my improvement,

where the hand-lever is connected with the
piston-bar,as well as'with the reversing-valve,
because if the steamr be cut off from the latter

the strain on the hand-lever will be exerted

upon the reversing-lever, and the engineer

will have an opportunity either to stop the
engine or to apply sufficient foree to the hand-
T'he purpose of the slots

1

impart such a motion to the plate 22 when it
is moved lengthwise as to operate the valve;

70

and, second, to cause the plateto be counected |

with the piston-ba,r when the former has been
moved far enough to open the valve in either
direction. Hquivalent devices-—such as a
plate mounted in an inclined slot and provided
with a stop or stops at the ends of the slots—
may be employed instead of the plate 22 and
slots 24, and I desire to cover such by the
claims of this specification. As soon as the

‘hand-lever 10 is stopped and held so, it also

checks the forward motion of the p]ate 22.
Then as the bar 19 moves forward with the
piston 17° by expansion of the steam, the ac-
tion of the pins 23 upon the slots 24. 18 to raise
the plate, and through the bell-crank 26 to
move the valve 16 backward. As soon, how-

seab, as shown 1In FKig. 1, which will be when
lever 3 travels one-half the length of slot 24,
the steam will be cut off and the piston and

reversing-lever will be stopped immediately. -

‘The upper end or head of the lever 3 has a
noteh, 31, adapted to fit the trigger-latch 7,
and to be engaged therewith while the latch
is in any of the notches in the quadrant 9—
. e., a partial movement of the trigger will

detach it from the reversing-lever, and a still

further movement will detach it from the
quadrant also. The notch 31 is so placed on
the head of the lever 3 that when the parts
are in the position just described—i. e., with
the valve 16 in the middle of its seat—the
notch will be in exact oppositiou to the latch
of thetrigger 7. If, then, thelever 10 be moved
to one of thenotches of the quadrant,the latch
will engage both of the latter and the revers-
ing-lever. The advantage of this arrange-
ment is that i1f the engineer should drop the
reversing-lever 10 by accident andits friction
with any other part should moveit onward,as
soon as 1t reaches a notch on the quadrant it

will be stopped by the lateh 7, and as the:

lever 3 reaches it the latter willalso be caught
by the latch and held.

The purpose of the connection of the lever
10 with the plate 22 is important. If itwere
not for this, the reversing-lever, when started,
would move with violence to the end of its
stroke, and practically without control of the
engineer; but, as described, the construction
enables the reversing-shaft to be stopped at
any desired position by a simple checking of
the hand-lever, the interval of time and dis-
tance being almost inappreciable. The re-
versing-lever cannot passthe hand-lever with-
out cutting off the steam from the cylinder
and stopping itself. The action of the lever
10 by the engineer is therefore similar to the
action of the reversing hand -lever now. in
use, because it is positive and immediate, but;
differs therefrom to a great degree in the

amount of exertion required.

In my improvement the only machinery to
be moved by theengineer is the hand-lever, on
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which there is but little frict-ioni while in the
other case not only the lever but the revers-

.

o

2. The combination of a reversing-lever, a
piston connected therewith and capable of 65

ing-shaft and links have all to be worked and | actnating the same, a valve for admitting
a great and useless expenditure of energy re- | steam to the piston and for cutting oif the

quired. . |

It has been observed that the length of the
slot 25 is equal to the stroke of the piston,
plus the longitudinal stroke of the plate 22
in its slot in the bar 19. The purpose of
this is that the plate may be moved with the
levers 3 and 10 from one end of the quadrant
to the other without interfering with the end
28 of the lever 26. The stroke of the piston
is about equal to the chord of the quadrant 9.

The reverse movement of the shaft 2 from
that last described is accomplished in a like
manner by a backward movement of the le-
ver 10. Thus, starting from the end of the
quadrant 9, (marked a,) a back move of the
hand-lever will raise the plate 22, and admit-
ting steam in front of the piston 17* will throw
the reversing-lever 3 toward the cylinder.

1n order to regulate the limits of motion of
the shaft 2, it may be provided with a project-
ing arm, 32, and stops 33, which engage this
arm ab its forward and backward limits of
movement respectively. This arrangement
prevents any unnecessary jarring of the parts
of the mechanism. | |

It will be noticed that if my 1mprovement
be connected with other apparatus besides the
reversing mechanism of steam -engine it will
work in the same manner. Thus it will be
useful in the controlling of cranes and eleva-
tors, and in steering vessels, or in the manage-
ment of any other machine requiring a cer-
tain positive motion which should be capable
of being stopped, started, and reversed sud-

denly and easily, and whose limits should be

accurately regulable by the engineer.

The application of my improvement to these
and analogous usesis obvious, and needs no fur-
ther explanation. |

Instead of the use of steam to operate the
piston in the eylinder 11, compressed air, wa-
ter, gas, or any other suitable motor may be
used. |

I do not desire to limit myself to the spe-
cific form of the parts herein described and
shown; but o

What I claim as my invention, and desire to
secure by Letters Patent, 18—

1. The combination, in a steam-engine, of a
reversing-lever, a piston connected therewith
and capable of moving the same, a valve for
admitting steam to the piston and for cutting
it off, and a hand-lever for moving the valve,
said hand-lever being connected both with the
valve and with the reversing lever or piston,
whereby movement thereof will not only move
the valve, but will exert a strain on the re-
versing-lever, substantially as and for the pur-
poses described. |

same, a Ppiston - bar, and a plate movably
mounted thereon connected with said valve,
and capable of moving so as to operate the 7o
same when the plate and piston-bar are moved
relatively to one another, substantially asand
for the purposes described.

3. The combination of a reversing-lever, &
piston connected therewith and capable of 75
actuating the same, a valve for admitting
steam to the piston and for cutting it off, &
piston-bar, and a plate mounted thereon and
provided with means for imparting a vertical
motion to the plate when a longitudinal mo-
tion relative to the bar is given thereto, said
plate being connected with the valve and capa-
ble of operating the same by its vertical move-
ments, substantially as and for the purposes
described. | -

4, The combination of a reversing-lever, a
piston connected therewith and capable of
actuating the same, a valve for admitting
steam to the piston and for cutting 1t oif, a
piston-bar, a plate mounted thereon and pro-
vided with means for imparting a vertical mo-
tion to the plate when a longitudinal motion

cO
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| relative to the bar is given thereto, said plate

being connected with the valve and capable
of operating the same by the vertical move-
ments of the former, and a hand-lever con-
nected with said plate for moving 1t longitudi-
nally, substantially as and for the purposes
described. |

- 5. The combination of a reversing-lever, a
piston connected therewith and capable of
actuating the same, a valve for admitting
steam to the piston and for cutting off the
same, a piston-bar, a plate mounted thereon
and provided with means for imparting a

IGO0

| vertical motion to the plate when a longi-

tudinal motion relative to the bar is given
thereto, said plate being connected with the

. piston and capable of operating the same by

the vertical movements of the former, and a
hand-lever connected with said plate for mov-
ing itlongitudinally, said plate being provided
with a stop consisting either of the end of a
slot acting on a pin, or other suitable stop
for causing a strain upon the plate to be ex-
erted on the piston-bar after the former has
been moved far enough to open said valve, sub-
stantially as and for the purposes described.
In testimony whereof 1 have hereunto set
my hand this 22d day of April, A. D. 1885.
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GEORGE 8. KING.

Witnesses: .
F. W. BAXEWELL,
JOHNN S. KENNEDY.
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