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UNITED STATES

ROBERT GREENE, OF GREENVILLE,

PATENT OFFICE.

NORTIT CAROLINA.

IMPROVEMENT IN VALVE-GEARS FOR ENGINES.

Specification forming part of Letters Patent Yo. 146,898, dated Japuary 2:, 1874; application filed
| June 13, 1873. -

—— For

To all whom it may concern:

- Be it known that I, ROBERT GREENE, of

-~ Greenville, Pitt C()U.Ilt}, North Carolina, have
- 1nvented certain new and useful Improvem ents
“in Valve-Gear for Engines, of which the follow-

g is a full, clear, and exact description, refer-

ence being had to the accompanying drawings

making part of this specification, in which—

Tigure 1 1s a perspective view of an engine
with my improved valve-gear applied, and
Tig, 215 a side elevation of the same partly in
- section.
 Similarletters of reference denote cor "espend

ng parts in both figures.

My invention eonsmts first, m combining
the valve-crank with the 1‘)1tman through the
medium of a slide, in such manner as £ com-
pensate for the Talmtleu of the throw of the
- crank relative to the throw of the cross-head
or piston; and secondly, in the combination
with the 01‘(111131'5' link, of an extension or sec-
oundary link for IldJllStlIlﬁ or regulating the
~ point of cut-off, as hereinafter e\pl‘uned

In the aceompdnym o drawings, A represents
the bed of the engine; B, the cylinder; C,
the valve-chest; D the plston rod; 1/, the
~cross-head, tmv 1*smn ways s I, the mmn
shaft premded with the crank I/

onnected by pitman G with the cross-head
- Y—all of the above parts, with the exception
- of details hereinafter deserlbed being con-
structed 1 any usunal or preferred manner.

The steam-chest is left open in the drawing
to show the valve-connections complete.

The valve or valves «, which may be of any
suitable construction, *’11‘e adjustably con-
nected, by a set- screw or equivalent device,
with the rod or stem b. ¢ is a connecting-rod
pivoted at its forward end to rod or etem b,

and at its opposite end to a curved link, d |

- mounted on a transverse pivot, e, which has
“its bearings in standards H on the bed-plate
- A. This JmL d 1n 1ts upper portion is curved
in the arc of a circle, of which the pivotal
conunection between the stem b and connecting-
- rod ¢ 1s the center, and is pivoted midway of
‘the Iength of said erc and may be slotted, so
that the end of rod ¢, connected theremth by
any usual or preferred lever arrangement, may
be moved inward toward or outward from the
pivot center of said link, or from one side to

| the other of

, which i1s

saud center, for reversing motion
in & manner well understood. The lower end
ot ink d has an extension or second curved
link, d’, formed upon or connected with it, the
curve of which 1s in an opposite direction or
in the are of a circle, of which a crank-shaft,
J, 18 the center, or flppromnmtmﬁ thereto, fon
apurpose which will be explained. Theer ank-
shatt /' 1s mounted in bLoxes g, which may be
adjusted longitudinally on the bed-plate or
frame A, and a wrist or pin, f/, on said shaft
J,.18 connected by a rod, A, with the link d, as
shown. The inner end of shaft / has a plate
I, secured toit, the inner vertical face of which
18 grooved or made to cl: asp a slide, 1, adapted

to bhde freely longitudinally in the groove.

The outer end of this shide is pwoted to the
pitman G, preferably about midway of its
length, as shown; but it may be connected
therewith at any desired point, either between
the erank ¥/ and cross-head D’ or upon an ex-
tension of the pitman at elther end and out-

side of the crank or slide, as the varying move-
ment of the pitman at such points mfly be re-
garded as best adapted to the movement de-
sired. |

The curve described by any point of a pit-
man or connecting-rod G between its extremi-
ties approaches a cirele or a straight line as
that point is taken nearer to the crank or to the
slide. If the middle of the rod be the point
taken, the eurve described is that of an ovated
elllpse with its axis major equal to the length
of stroke, and its axis minor equal to one- half
the .StroLe the variation of curvature project-
ing the center of a true ellipse toward the
slide, the degree of variation being governed
by the relation between the length of the pit-
man and crank, The shorter the connecting-
rod is in proportion to the crank, the greater
the wvariation, and the farther the center of
curvature 1s 1*emoved from the center of a truc
ellipse.

Ifor determining the I)Obltl()ll of the valve
crank-shaft, I fir st move the cross-head to the
center of its throw, and then place the crank-
shaft in the horizontal plane of the slide and
crank-shaft, and in the same vertical plane
with the point on the pitman to which it is de-
sired to attach the wvalve-crank. 'With the

crank-shaft thus located with the crank-pin




D

tIL‘ WUly over (b w hen the slide is at the cen-
u“ of its throw, it will be found that its move-
ments will be timed by the movements of the
piston or eross-head instead of by those of the
~crank, agheretofore, and consequently with the
crank Slmft for oper atm o the valve thus located
and operated by the 1)113111&11, as described, a
nniform opening and closing of the ports rela-
tive to the movements of the piston will be
m ained, adapted to a single valve in which
t1is essential to open and ClOSG the Oppos:tte
;-ﬁmm ports in equal times. -

Tor the variable cut-off the double valve-
oear arrangement shown and two valves are
required. In this arrangement 1t the two
valve-cranks f are arranged relatively to the
point of connection between the slides I’ and
pitman, as above described, the same move-
ment of both valves for opening and closing
in equal times is, of course, attained; but, if 11:
is desired to OPGH the ve dve fully at the benm-
ning of the stroke of the piston, by moving
the cranks, one, f, to the rear tow: ard the Pit-
man-crank, ‘md the other, /7, forward or to-

vard the CTOSS- head, as 1‘&.,1]1"6881}136(1 n such
manner that the end movement of the pitman
which opens the port is made with the pit-
man in close proximity to the valve-crank
shaft, a rapid movement of the valve is efiected
tor 01)6111110 the ports, ocecupying but a small
arc in the revolation of the (*mnla_., while the
balance of the revolution of the crank 1s re-
quired for closing the same. Thus in a piston
having a throw o_f two feet, by the adjustment
ot the v&lve-cmnl: relative to the pomnt of piv-
otal connection between the slide I’ and pit-
‘man G, as explained, tlie movement ot the
piston ‘1 single inch, more or less, as desired,
may be made to open the steam- poﬂs to theu
tull capacity, while the movement of the piston
and Cross- head through twenty-three inches,
or the balance of the stl oke, 18 essential to ﬂlb
oradual closing of said ports. The reverse
adjustment of the valve-cranks will, of course,
produce the opposite effect—rviz., the gradual
movement for opening and the quick move-
ment for closing of the valve—thereby giving

any required variation i the admission and
(ut off of the steam, or time of opening and
closing the ports.

The secondary link d/, or extension of link
d, having the reverse curve to link d, as ex-
plained, may be slotted to permit the vertical
adjustment of the end of connecting-rod A,
attached thereto, and a lever arrangement,
similar to that in use for adjusting the point

146,808

of attachment of the ordinary link and con-
necting-rod above referred to, may be used
for eﬁectnw the adjustment whlle the en oine
1S In motion. By the employment of tms CX-
tension or second link, a lever, adjustable in
length, is provided, var} ing the throw of the

_Valve and producmw a cut-off at any desired
point, as follows, viz: The link ¢’ is curved in
the arc of a cu:(,le of which the crank-wrist /7,

when vertically over its shaft, f, is the center
where it is desirable to adj ust the point of cut-

~off; but where such adjustment is not required,

the curvature of said link should be the arc
of a circle described from the crank-wrist at

a point at which the rod connecting said wrist
with the link is in a line tangential to the
circle described by said crank-wrist.,

In this latter construetion but one seconda-
1y slide, I/, need be used. By the adjustment
of the point of connection between rod A and
Imk d/, as above described, the throw of the
valve will, of course, be varied as the distance
of the point of attachment of the rod / to link
d’ from the center of vibration of said link is
mereased or diminished. This variation in
the throw may, however, be compensated for
by a corresponding adjustment of the valve

Tod or stem ¢ nearer to or farther from the

center of vibration on the upper arm or link d.
Dby this arrangement variation in the cut-off is
effected similar to that produced by the ad-

justment of the ordinary eccentric upon its

shaft, and by the simple lever arrangement,
above referred to, for effecting this adjust-
ment of the conneecting-rod upon the link, any
desired variation in the cut-oif may be pro-
duced while the engime 1s 1n motion.

Having now described my invention, what

I claim as new, and desire to secure b*;' Liet-

ters Patent, 1s— |

1. The commuatmn with the pitman or con-
necting-rod, of the valve crank and slide, op-
er atmﬂ Subbtanhally as described, and w here-
by elther a uniform or variable cut of'F 18 Ob-
tained, as set forth.

2. The adjustable crank-shait fand slide 1,
11 combunt]on with the pitman or connecting-
rod G and link d, substantially as and for the
purpose set forth.,

3. The double link d d/, in combination with
the actuating-crank f7, subst.:mtmlly a8 and
for the purpose set forth.,

ROBERT GREENLE,

Witnesses:
N. B. sM11i,
ALEX. MAHON,
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