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- To all whom it may concerrs

S (e

- Beit known that I, JorN WILLIAM HART-
LEY, a subject of the Queen of Great Britain,
residing at Stoke-on-Trent, in the county of
Stafford, in the Kingdom of England,have in-
vented certain new and useful Improvements
in Variable Expansive and Reversing Motion
for Oscillating-Cylinder Engines, (for which
Letters Patent have been issued in Kngland,
dated March 20, 1886, No. 3,927; in France,

~ dated December 15, 1886, No. 180,295, and in

25

Germany,dated December 81,1886,N0.40,138,)

of which the following is a specification,

My invention consists of an improved varia-.
ble expansive and reversing motion for oscil-

lating-cylinder engines, which 1 obtain with-
out the use of eccentrics as usually applied.
For the purpose of my invention I use the fol-
lowing apparatus: Through a suitable arm or

bracket attached to the cylinder of an oscil-

lating engine I pass a pin, which serves as a
falerum for a rocking lever. Uponsaid rock-
ing lever and at a suitable distance from the
fulerum I fix a pin, which acts as a fulerum

for another lever,one end of which is attached

to the slide-valve rod. The other end I attach

~ to a block, which slides in a curved slotted

link as the cylinder oscillates. .Said link is

30

- erank-shaft.
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supported upon a fulcrum fixed to engine:
frame,its center beingin a direct line between
the center of oscillation and the center of

is at all points equidistant from center of os-
cillation when in mid-position. I make said
curved link to vibrate upon its center when
moved from mid-position, and as the cylinder
oscillates motion is given to the sliding block,
and from thenceto the slide-valve, by means of
the before-named levers. By moving thecurved
link upon its fulerum in either direction from
its mid-position the engine is reversed. To en-
able me to employlapand lead in order to use
the steam expansively, I fit a suitable bracket
or arm upon the valve box or cylinder, and to
the end of this bracket or arm I fix a pin,

" which acts as a fuleram to a lever. One end
of said lever I connect to before-named rock-
ing lever by means of a rod or link, and the
other end I connect to the piston-red by a
short link or by other suitable means. When |

'-__50

The center line of curved link

transmits the motion to the valve. By prop-

COUNTY OF STAFFORD,

| the piston-rod reciprocates, a corresponding
vibratory motion is communicated to the said
lever, and by means of the rod or link to the
before-named rocking lever, which in its turn - =
| | _ 55 :I._j:: :.
erly proportioning the levers I obtain the ad-

ditional movement required to enable _lap ,and

lead to be added to the valve.

The accompanying drawings 1l
invention and methods of applying same.

ods of arranging the levers.

illustrate my = -~
. 6o
 Figuare 1 is a sectional view. Figs.2and3
arealsosectional viewsshowing different meth-
Fig. 4 is anele--
vation at right angles to Fig. 3; ifig. 5, an ele-
i vation at right angles to Fig. 1. o

The same letters refer to the corresponding

parts in each figure.

Referring to Fig. 1, A 1epresents thecyhn-
derofan ordinary oscillating engine; B,(shown =
70

in other figures,) the trunnion or center of 0s-
cillation. Upon eylinder-cover D, I attach

bracket E,acting as a fulerum for lever F,and

upon lever F,1fix apin, G, forming a fulcram.

to lever H. |

‘Oue end of said lever H, T attach to valve-
gives motion to the slide-valve

rod I, which

J. To the other end of said lever H, I attach -~

a shoe, K, which is slotted out to fit upon a -

curved rocking bar or link, L,or,if preferred, -
a block and slotted link of the ordinary con-
struction. The said shoe K is flanged up to
fit the curved rocking bar or link L and slides
| upon it as the cylinder oscillates. The sald
curved bar or link works upon a pin, M, fixed
in a suitable position upon stationary portion
of frame, and is in this instance in a directline -
between the centers of oscillation Band erank-

S0

shaft N. When curved rocking bar or link o

L is in mid-position, its center line is at ail -~
. . c11lation b, :go.. -
| and when the eylinder oscillates with link in
this position no motion is communicated to

points equidistant from center of oscillation B,

shoe K and slide-valve J. Upon moving
curved rocking bar or link L upon its center .~

cither way according to the direction the en-

oine is desired to rotate, motion is transmitted

to the slide-valve through lever H as the cyl-

inder oscillates, thereby causing the engine to

‘bar or link L is moved in the opposite direc-

rotate in one direction, and when the curved v
ICO -




-5 only, and the fulerum G fixed to the cylinder, |
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tlon the engine will be reversed by admitting |
steam to the opposite end of the cylinder.
From the foregoing it is obvious that this mo-
tion could be obtained with the curved link |

as 18 frequently the case in cheap types of os-
cillating engines; butit will also be seen that no
motion can be communicated to the shoe K
~ and from thence to the valve J as the crank is
10 passing the dead-centers. Thus neither lap
-nor lead can be used, so that with engines con-
structed as deseribed steam cannot be used ex-
pansively.
In order to uselap and lead and give the nec-
[5 essary additional travel to the valve at each
end of the piston’s stroke, Tattach to outer end
cf lever I a connecting-rod, O, the other end
of which I attach by a pin, Q, to vibrating le-
ver P, which vibrates upon fulerum R. I
20 carry fulerum R upon a suitable bracket ex-
tending from any convenient part of cylinder
or valve-chest, and which oscillates therewith.
The other end of said lever P, I connect to
piston cross-head T by means of a short link,
25 U, or to piston-rod, in other convenient man.-
ner. Lever P vibrates to and fro with recip-
rocating motion of piston cross-head, giving |
motion through connecting-rod O tolever F and
talerum @, and thence to lever H. Accord.-
30 ingly it will be seen that the center of shoe K,
which ab this point may be near its dead-cen-
ter and almost stationary, becomes the ful-
crum for this motion, and thus the end H? of
lever H is given an increased throw, which it
35 communicates to the slide-valve J. T propor-
tion theselevers soas to give to the slide-valve
an amount of travel at each stroke of the en-
gine equal to the sum of the lap and the lead,
~and this, be it observed, is a constant quantity
4c Independent of the position of the curved bar
or link L. | |
To obtain a variable expansive motion, I
employ a lever and quadrant of ordinary con-
struction, attached by a snitable rod to end of
45 curved bar or link I, so that I can move said
curved bar therewith and fix it 1n.any desired
position. I then move said curved bar out of
its central position in either direction to a
greater or less degree, which correspondingly
inereases or decreases the travel of the valve,
consegquently cutting the steam off earlier or
later, varying the expansion accordingly.

In the end of lever P, I form a slot, wherein
the pin Q is fitted, and by moving this pin
5¢ farther from folerum R, I inerease the throw

of lever F, thus compensating for any wear or
slackness in the joints of the levers.

Fig. 2 shows an arrangement with lever P

carried upon opposite side of cylinder to that

6c shown at Fig. 1. |

Clt
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Figs. 3 and 4 show arrangement of levers
where I obtain the desired movement of lever
F from a return-crank, V, instead of piston-
rod, as in Figs. 1 and 2. o

I would also have it understood that I do
not confine myself to the exact details herein-
before deseribed, as the same admit of modifi-
cation without departing from the essential
features of my invention. -

I claim as my invention—

1. In combination with an oscillating eylin-
der, A, the reversing-lever X, curved link L,
slide-block I, and lever H, linked or jointed
to the block K and to the valve-rod I, and piv-
oted on a fulecrum oscillating with cylinder A,
substantially as described.

2. The combination of reversing-link I,
slide-block K, and lever H, connecting same
to the valve-rod with fulerum G, having mo-
tion taken from the piston-rod, but reduced in
amount.

o. The combination, inanoscillatingengine,
of the fuleram G of the lever H, (whereby the

' slide-block is connected to the valve-rod,)with

lever ¥, fulerumed on a point rigidly fixed to

the cylinder, and devices O P U, for transmit-

ting areduced motion from the piston-rod, sub-

stantially as and for the purposes described.

4. 'I'he combination, in an oscillating engine,
of the lever H, that gives motion to the valve-
rod, with a fulerum, G, having a motion cor-
responding to that of the piston-rod, but re-
duced,whereby the necessary additional travel
of the valve is obtained to allow for lap and
lead and to work expansively.

5. The combination, in a valve-gear for ec-

centbric engines, of the lever Ity carrying the ful-

crum of the valve-rod-actuating lever H, link

O, slotted lever Q, and link U, connecting Q)

-to the piston-connections, whereby the motion

of the piston in a reduced form is transmitted
to the valve-rod actuating lever H.

6. The mechanism for regulating the lead in
oscillating engines, consisting of a lever, I,
carrying the fulerum of the valve-rod-actuat-
ing lever H, a lever, P, oscillating on a point,
R, oscillating with the cylinder and linked to
the piston-rod connections, with a rod, O, ca-
pable of being attached to lever P at any re-
quired point between Jimits by means of alink-
ing device, Q.

Intestimony whereof I havesigned my name
to this specification in the presence of two sub-
scribing witnesses. |

JOHN WILLTAM HARTLEY.

Witnesses:
A. Ii. HARRISON,
EDWARD SCRAGCG.
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