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To all whom it may concern: |
Be it known that I, EpwARD F. (GORDON, a
citizen of the United otates, residing at Con-
cord, in the county of Merrimac and State
of New Hampshire,have invented certain new
and useful Improvements in Valve Mechan-
1sm, of whiech the following is a specification.
It is a well-known faet that an eccentric or

crank gives an unvarying motion, and that ir- |

regutar cams which have been used to obtain
irregular motion and which have heretofore
been applied to operate the valves of an en-
gine, are defective from the fact that they are
not positive, and can only be used on that
class of slow-running engines where a spring
is required to keep the reciprocating parts ot
valve mechanism in contact with the sarface
of the movable or rotative irregular cams.

The object of the present invention is to
provide in a quick-running engine a valve
mechanism which for simplicity of construe-
tion and variation of cut-off shall yield all the
advantages and avoid the disadvantages of the
valves and valve mechanism of the slower
type ol engine.

The invention consists in providing a mech-
anlsm whereby a valve (adapted for covering

‘the supply and exhaust ports) may be glven a
changeable motion which shall give in one

valve a variable cut-off without diminishing
the exhaust-aperture, which is fully deseribed
and pointed out in the following specification
and claims, and clearly illustrated in the ac-

companying drawings, forming an inseparable

part thereof, of which—

figure 1 represents a side elevation of a
steam-cylinder provided with my improved
vaive mechanism. TFig. 2 is a sectional plan
view 1n which one form of valve adapted to
serve luy purpose is shown.  Fig. 3 is an end
cievation of the same. Tig. 4 isan enlarged
cnd view of one of the valves.
cross-section of the steam-cylinder, represent-
ing the part found at the right of the cutting-
line z ¢ in Fig. 2, with a portion of the en-
gine-bed and a sliding frame, which carries
parts of the valve mechanism, shown in ele-
vation and in its proper position relative to the

cylinder. Tig.6isabrokenplanview of anen-
gine to which my improvements are applied.
Similar letters indicate like parts.
A. 18 a steam-cylinder, B its piston, and B/
the piston-rod.
“ |

Ifig. bis a

|

A'1s the steam-chest, which may be pro-
vided with valve-housings A? near either end

thereof. These may be formed rectangular, if

preferred, or they may be cylindrical, as
shown, and project at right angles from said
chest A’, each containing a valve-chamber, q,
and two independent chambers, «’ ¢, the cham-
ber ¢’ connecting with the steam-chest A’ and
valve-chamber ¢ and the chamber ® with said
valve-chamber and suitable exhaust-pipes, C.
Hollow eylinder-valves D D are fitted to said
valve-chambers « «, operating at right angles
with the steam-piston, and their stemsd d pass
through ordinary packing-boxes in the heads
@ &', which close the valve-housings A2
When the valvesarein the position shown in
Fig. 2, it will beseen that live steam ean pass
from the steam chest A’ through the passages
or chambers ¢ « to the steam-cylinder A at
one end, and exhaust at the opposite end

| through the chamber « and the hollow valve

D into the chamber ¢®, and thence into the ex-
haust-pipe C. The use of the ordinary eccen-
tric or regular cams to operate these valves
would fall to accomplish the purpose of my
Invention, and irregular cams for producing a
variable cut-off require independent valves for
the exhaust; hence, in order to dispense with
the independent exhaust and obtain equally
as good results, I provide valve mechanism,
substantially such as represented inthe draw-
ings, consisting of a lever, B, pivoted at each
end to a valve-stem, d, or a short connecting-
bar, d', attached thereto, aud fulerumed mid-
way from either end at e to to a sliding frame,
I, mounted on engine-bed, as shown, and
adapted tomoveat right angles with the steam-
cylinder A. In the opposite end of the frame
K is mounted a horizontal stud, &+, upon which
is mounted the hub 4 of an irregular disk cam,
H. Thelever Il extends across the irregular
face of said cam-disk, and is provided equidis-
tant from each end with suitable socket-bear-
ings, ¢, and adjusting-screws ¢ for regulating
their contact with irregular side of said eam-

disk.  One or more nuts, I, may be threaded

to the end of the hub %, acting against the
frame F, for the purpose of adjusting the cam-
disk relative to the lever I in order to insure
perfect contact one with the other.

- Ifor transmitting a positive motion from the
main shaft to the disk cam H gearing may be

employed, a portion of such gearing being rep-
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resented in the drawings. The bevel-gear J, | valve-stems and a lever supported and ful-

which is mounted upon the hub /4 of the disk

“cam H, meshes with the bevel-gear I, mounted

on a vertical shaft, L, which is ecarried in a
bearing, f, provided upon the {rame I, and
the said shaft I may be connected by suitable
shafts and gears to the main shaft. The gear-

~ing or belt-connection may, however, be dis-

[O

pensed with entirely by a modification of the

application of my improved mechanism, such

as shown in Fig. 6—viz., by applying the disk
cam H to the main or driving shaft of an en-
ogine. In the latter case the lever £ may be

provided with a perpendicular extension pro-

15 jecting equidistant from either end, and to
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this extension E' is pivoted one end of a rod, M,
the other end of said rod being connected 1n
like manner to a lever, N, which is similar in
form to the lever I, having an arm, n, corre-
sponding to the arm or extension I of said
lever I&. Theends«'»n’ operate the valve-stems
d d, and the rod M serves to move the levers
E N in unison.

Instead of varying the supply of steam to
the eylinder by a governor in the usual man-
ner, I connect the rod O with a governor in a
manner to give said rod a reciprocal move-
ment, one end being pivoted at o to a bell-
crank, P, which in Figs. 3 and 5 is shown to
be pivoted to a portion of the engine-bed Y
and the sliding-frame I, carrying the disk cam
H and lever . DBy this means the valves
D are varied in their relation to the steam-

‘ports automatically by means of the gov-

ernor. The same can be accomplished with
the disk cam H on the main shaft R, as shown
in Fig. 6, by mounting a bell-crank, I/, upon
the engine-bed in a manner to support the
lever N and connect with the rod O, by which
means the lever N is automatically varied at
its fulerum-point and at right angles with the
cylinder parallel with the piston-valves.

Having described my improvements, what I
claim as new 18—

1. In a steam-engine, the combination of
valve-actuating mechanism comprising an 1r-

regular disk cam and a lever pivoted and sup- |

ported midway from either end and adapted
for continuous contact therewith at points dia-
metrically opposite to each other.

2. Thecombination,with anengine-cylinder

and valve, of valve-actuating mechanism con-

- sisting of an irregular disk cam, and a lever
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pivoted and supported midway from either
end extending across the irregular side of said
disk and adapted for continuous contact there-
with at points diametrically opposite to each
other. |

- 3. The combination of the valves and valve-
stems, an irregular disk cam, and a lever sup-
ported midway from either end and adapted
for continuous contact with said cam, having
its fulerum-point variable at right angles with
the cylinder, whereby a variable cut-oit i8 ob-
bained.

4, The combination, with the valves and |

crumed at a point midway from either end
and adapted to transmit an alternate recipro-
cal motion to the said valves in a direction at
right angles with the eylinder, of a similar le-
ver held in eontinuous contact with an irreg-
nlar disk cam at points diametrically opposite

and fulcrumed at a point within the radius of

70

said cam, the said cam, and suitable connee- 75

tions between the cam-actuated lever and the
said lever connected with the valve-rods, sub-
stantially for the purpose explained.

5. The combination of valves and valve-
stems with alever supported and fulerumed at
a point midway from either end and adapted
to transmit an alternate reciprocal motion to
the said valves, and means whereby said lever
is automatically variable at its point of ful-
crum relative to the steam-cylinder compris-
ing an adjustable carrying-frame,to which said
lever is fulerumed, and suitable connections
with a governor, substantially for the purpose

“desceribed.

6. In valve mechanism, a disk cam having
an angular irregular side, the said irregulari-
ties consisting of protuberances and depres-
sions arranged diametrically opposite to each
other, a lever pivoted and supported at a
point within the radius of said disk and
midway from either end, having suitable ad-
justable bearings adapted for continuous con-
tact (at points diametrically opposite) with
said disk eam, and means whereby motion is
transmitted from the driving - shaft to the
valves, substantially for the purposeset forth.

7. In valve mechanism, a disk cam having
an angular irregular side, a lever pivoted and
supported at a point within the radius of said
disk cam and midway from either end,having
snitable adjustable bearings adapted for con-
tinuous contact (at points diametrically op-
posite) with said disk cam, the said support
or fulerum-point of said lever being antomati-
cally variable to and from the steam - cylin-
der, all adapted and arranged in a manner to
transmit the desired motion from the driving-
shaft to the valves, substantially for the pur-
pose set forth.

8. In valve mechanism, means for automati-
cally varying both terminal points of the
stroke of the valves relative to the steam-
ports without changing the length of their
stroke, comprising an irregular disk eam, a
lever held in continuous contact therewith at
points diametrically opposite, pivoted at each
end to a valve-stem, and fualerumed mid-
way from each within the radius of said disk
cam to an adjustable frame, substantially for
the purpose set forth. | |

In testimony whereof I affix mysignature in
presence of two witnesses.

| | EDWARD . GORDON.
Witnesses:

J. B. THURSTON,

NATHL. 5. MARTIN,
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