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To all whom it m@y CONCern, . - )
Be 1t known that I, OLIvER F. HOWARD, a

citizen of the United States, residing at Bur-

lington, inthe county of Des Moines and State
of lowa, have invented certain new and use-
ful Improvements in Valve-Gear for Steam-
Engines; and I do hereby declare the follow-
ing to be a full, clear, and exact.description of

theinvention, such as wiil enable othersskilled |

in the art to which it appertains to make and
use the same, reference being had to the ac-
companying drawings, and to letters or fig-
ures of reference marked thereon, which form
a part of this specification. -~ -

My invention relates to valve-gearing; and

16 consists in: constructions and combinations
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~a’, attached to the base in any suitable man-
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hereinhafter deserihed.

In the accompanying drawings, which form

a part of this specification, Figure 1 is a side
elevation of the cylinder, gearing, and gov-
ernor; Fig. 2, a horizontal section on line % 2,
Fig.1; Fig. 3, a detail view, showing theroller
in contact with the spiral cam; and Fig. 4, a
detail showing the cam, sleeve, and arm for
moving the sleeve in elevation and the arch
1n section. | L |
- Referring to the drawings by letters, the
same letter indicating the like part in all of
the figures— = -~ - -

A represents a cylinder supported from a
base, A/, by standards A” A”, S

Upon eachside of the cylinder are the valve-
boxes a; but as these parts may be of any or-
dinary construction, and do not constitute any
part of my invention, further description of
them is unnecessary. Extending from the in-
terior of these valve-boxes are valve-rods o,
which pass through the top of a frame or arch,

ner. | |
Pivoted to the lower end of all .the valve-

- rods 18 a roller, a”, (see Fig. 3,) which rests

upon a cam, hereinafter deseribed. These

- cams are four in number, and are designated-
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by the letters ¢ ¢ and ¢ ¢, two on each side of
the cylinder, and revolve with the shafts D
D', upon which they are placed. If desired,
the cams ¢’ ¢’ may be of spiral form; but for
the purposes of my inverition I proposc to use
any form of cam; The shaft D is journaled in
suitable supports, d, fixed to a base, A’, and
18 connected at its inner end to a main shaft

l

rod K by means of a.set-screw, ¢

by-‘Su_itable gearinlg;, (not sthn,) which ro-
tates 1t upon its axis. The shaft D’ is jour-
naled in similar supports, d’, attached- at the

. opposite side of base A'to shaft D, and is con-

nected to the latter by a shaft, D passing

under the cylinder, and provided with miter-

‘wheels d” and @, which, respectively, gear with
miter-wheels d* and d° on shafts D D’. The
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cams ¢’ and ¢ are keyed to the shaft D, sothat
the valves on the exhaust side of the cylinder

will be moved -a uniform distance with each
revolution of the shaft. The cams ¢ and c,
however, are so arranged that the supply of

‘Steam to the induction-valves may be varied
%0 meet the varying velocities of the rotating

parts of the engine. This isaccomplished by
forming the spiral cams on a sleeve, d°, at-
tached to the-shaft D by a spline, d'°, which
permits of & longitudinal motion on the shaft,
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but ecompels the sleeve to revolve with the lat-

ter. | g

~ The sleeve d’ is provided with a shoulder,
against which one end of a sleeve, ¢, upon arm
¥ abuts. This sleeve ¢ encircles the end of

‘sleeve d°, opposite to that on which the cam ¢

is formed, but does not revolve with it, and is
held thereon by a collar, d, having a set-
screw, d°, which fixes the latter to sleeve d.

. The arm IIis formed integral with the sleeve

¢, and 1s provided with a second sleeve, ¢,
which may be fixed at any desired point upon
This rod I
1s supported upon arms projecting from jour-
nals or supports d of shaft D, and is adapted
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to havealongitudinal motion to movethespiral

cams ¢ ¢ longitudinally upon shaft D, for the

purpose of regulating the cut-off, This motion

is imparted by means of a system of levers
connected to the governor and said rod in the

following or any suitable manner, as it is ob-

vious that many changes could be madeinthe
connecting-levers without departing from my
invention.. Theinner end of rod Fisprovided
with a slot, f, in which is loosely pivoted the
lower end of bell-crank I. This crank is ful-
crumed upon the spindle-casing I, and is pro-
vided at its outer end with a counter-balance,
I'. Itisalso connected to a bar-lever, I, by
a rod, 1% hinged at each end to the parts to
which 1t is attached. Thelever I*isfulerumed
upon anarm, 7, and embraces the sleeve of and
rests upon the slide ¢, which is supported by
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manner and: direction as to cause the arm I |
to draw the wide: or: base part of the: spiral |
and present |

-~ normal motion.

on shaft: D, which

-~ ‘number of revolutions intended, the gravity
of the centrifugal balls will be overcoine, and
they, by means of their connecting-rods, will.

lifts the weighted arm  of crank-

NEE N

from contaect with the roller ¢

P

) spiral against the rollera”

sfeam to

controlling the cut-off in such a manner that
any increase or decrease in the speed will be
compensated for by a decrease or increase of
the surface of the spiral cam presented to the

roller ¢ on the valve-rod of the induction-
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valve, thus producing a cut-off that will be

wheel, i%, which gears with a miter-wheel, d’, ;
revolves the spindleat the |
- same rate 1t 1s revolved.  When the shaft D |

-~ 1ift slide 47y which in turn lifts the weightend |
- of lever I*.  This lever, by means of rod I, |
lever I, the |
nendent arm of which draws the rod If lon- |
oitudinally upon its supports, and in sach a |

If the veloeity of the shaft:|
25 D should be less than desired, the slide " will |
move downwardly ‘on the spindle, ‘and - the. |
~counter-balance I°will operate tlie erank-lever |
I, which will move the rod and cams m:such:|
a manner as to force the wider portions of the |
and cause a greater |

¢ have been set to supply a certain amount of |
the: eylinder to produce a uniform |
. velocity, the varying resistance of the engine |

..............

connecting-shaft passing under the cylinder

for imparting motion from the induetion to

presence of two witnesses.
OLIVER F. HOW-ARD.
Witnesses:
W. C. PERKINS,
"H. W. SCHRAMM.

exhaust valves, and a shaft passing under the -
cylinder and connecting the valve-operating 6c¢:

| upon the opposite side of the c¢ylinder, and & :502 RENE
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