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To all whom it Maly CONCCTTL:

Be it known that T, Frank WILLIAMS, a citl-
zen of the United States, residing at Troy, In -
the county of Bradford and State of Pennsyl-

vania, have invented certain new and useful

 Improvements in Valve-(zear; and 1 do here-
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by declare the following to be a full, clear, and
exact description of the invention, such aswill

enable others skilled in the art to which tap-
pertains to make and use the same.

. This invention relates to valve-gears
steam-engines provided with shifting eccen-
trics and operated chiefly by inertia; and 1t

consists in the novel construction and combi- -

nation of the parts hereinafter fully described
and claimed.

In the drawings, Figure 1 is a front view
of the valve-gear. Fig. 2 is a cross-section
taken on the line # # in ¥1g. 1. |

A is the crank-shaft or driving-shaft of an
engine of any approved construction. and b

is a fly-wheel rigidly secured on 1t. This fly-
wheel forms a carrier for portions of the -

valve-gear. C is an inner eccentric which 1s

rigidly connected with the said shaft, being

preferably secured to the hub of the said fly-
wheel or carrier. | ;

D is an outer eccentric which is mounted
on the inner eccentric C, and ¢ is a balanced
governor-arm rigidly secured to the eccentric
D. The governor-arm and the eccentric D
may be formed integral with each other, 1f
desived. The governor-arm and the eccentric
D are preferably formed in two parts or
halves. having their joint ¢ across the longi-
tudinal axis of the said arm. The two parts
or halves of the said arm and its eccentric are
connected together by bolts E, so that the ec-
centric D can be adjusted and tightened upon
the inner eccentric C as their adjacent sur-
faces become worn. | ~ |

F ig a stop for the arm &, which projects
from the fly-wheel or carrier. A spring 18
connected to the fly-wheel at one end and is

operatively connected with the governor-arm

7 at the other end. This spring normally
presses the said arm against the sald stop.
The arrow in the drawing shows the direction

| justable weight 7.
for

of motion of the fly-wheel with the eccenfric
(! in the position shown. The dotted circle g
indicates the position of the engine-crank,
and ¢ is the center line of the engine.

"I is a lever which is pivoted to one of the

arms of the fly-wheel or carrier by a pin h.

| One end of the lever H is pivotally connected
with the governor-arm ¢ by means of a link

s, and the other end of the lever carries an ad-
The spring fis preferably
connected to the lever H.at a point between
the link and the lever-pivot instead of being
connected to the governor-arm d.

The inner eccentric Cis secured to the hub
of the fly-wheel or carrier by a screw Or bolt
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¢, which passes through a hole in the eccen-

iric and is screwed into the hub of the fly-

wheel. When the direction of the motion of

the fly-wheel is to be reversed, the screw isre-
moved and the eccentric Cispartially revolved
upon the shaft in the direction of the said ar-
row in Fig. 1. A second hole ¢’ is provided
:n the ecceritric C for the said screw, so that

the eccentric may be secured to the ﬂy-wl_}eel ;,
in a position suitable for the reversed motion.

The outer eccentric is then removed to a.re-
versely similar position, moving also the arm
d. The lever H is then moved and is pivoted

to a different arm of the fly-wheel, and the .

stop F 1s secured to a different part of the pe-
riphery of the fly-wheelina reversely similar

| position, because the sald governor-arm acts

1 the reverse direction when the direction of
the motion of the engine is reversed. .
(+ s the eccentric-strap, which encircles the
outer eccentric D, and K is the eccentric-rod.
The eccentric-rod is operatively connected
with the slide-valve spindle,
kind of a slide-valve or other valve may be
nsed which will distribute the steam to the
engine - ¢ylinder In a satisfactory manner.
When the speed

wheel increases above the normal, the inertia

and any approved

of the engine and the fly-
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ot the balanced governor-arm ¢ causes 1t to

lag in its revolution behind the fly-wheel, and
the position of the outer eccentric upon the

inner eccentric being thereby changed the 95

slide-valve is caused to cut off earlier, thereby
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the lever operates

racing.

2.

~diminishing the supply of steam to the cylin-

der and causing the engine to slow down to
1ts normal speed. -

The end portions of the balanced governor-

arm ¢ are lieavy weights and are proportioned
and adjusted in any approved manner, so as to
supply sufficient power or inertia to effect
the desired regulation. The small welght on
by centrifugal force and
operates to insure the satisfactory action of
the governor-arm and to prevent jumping or
The small weight 7 may be adjusted
by sliding it upon the lever, and the spring £
may also be adjusted in any approved manner
50 as to produce the best possible effect,

What I claim is—

1. Inavalve-gear, the combination, with an
engine-driving shaft, and an inner eccentric
rigidly connected therewith: of an inertia oOV-
ernor-arm provided with an outer eccentric
which is journaled on the said inner eccentrie,

sald arm and outer eccentric being formed in

two parts so as to be adjustable to the said in-
ner eccentric and being also provided with
means for securing the said parts together, a
spring which holds the said arm in a prear-
ranged position, and an eccentric-rod for op-
erating the steam-supply valve, said rod be-
ing worked by the said outer eccentric, sub-
stantially as set forth. |

2. Inavalve-gear, the combination, with an
engine-driving shaft, and a wheel secured
thereon; of an inner eccentric mounted on the
sald shaft, means for rigidly connecting the
sald eccentric with the said wheel in different
positions, an inertia governor-arm provided
with an outer eccentric which is journaled on

~ the said inner eccentric, a spring which holds

the said arm in a prearranged position, and
an.eccentric-rod for operating the steam-sup-
ply valve, said rod heing worked by the said
outer eccentric, substantially as set forth.

3. In a valve-gear, the combination, with a
driving-shaft, and a fly-wheel rigidly secured
thereon and provided with a stop: of an inner

- eccentric also rigidly connected with the said
shaft, arigid governor-arm which forms an in-
ertia weight, an outer eccentric rigidly con-
nected to and supporting the said arm, said
outer eccentric and arm being journaled on the
sald inner eccentric,aspring arranged between
the said arm and fly-wheel and normally hold-
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1ng the said arm against the said stop, and an
eccentric-rod worked by the said outer eccen-
tric.

4. In a valve-gear, the combination, with a
driving-shaft, and a carrier secured thereon:
of an inner eccentric rigidly connected with
the said shaft, an outer eccentric mounted
loosely on the said inner.eccentrie, a rigid gov-
ernor-arm which forms an inertia weight and
which is rigidly connected to and supported
by the said outer eccentric, a spring connected

*to the said carrier and holding the said ooV~
ernor-arm in a prearranged position, and an
eccentric-rod worked by the said outer eccen-
tric. B |

5. In a valve-gear, the combination, with a
driving-shaft, and a carrier secured thereon:

of an inner eccentric rigidly connected with

the said shaft, an outer eccentric mounted
loosely on the said inner eccentric, a rigid gov-
ernor-arm which forms an inertia weight and
which is rigidly connected to and supported
by the said outer eccentric, a lever operated
by centrifugal force said lever being pivoted
to the said carrier and operatively connected
with the said governor-arm, a SPring connect-
ed to the said carrier and holding the said QooV-
ernor-arm 1n a prearranged position, and an
eccentric-rod worked by the said outer eccen-
tric. | |
6. In a valve-gear, the combination, with a
driving-shaft, and a carrier secured thereon:
of an inner eccentric rigidly connected with
the said shaft, an outer eccentric mounted
loosely on the said inner eccentric, arigid gov-
ernor-arm which forms an inertia weight and
which is rigidly connected to and supported
by the said outer eccentric, a lever operated
by centritugal force and pivoted to the saicl
carrier, a link pivotally connecting the said le-
ver with the said governor-arm, a Spring ar-
ranged between the said carrier and the said
lever and holding the said governor-arm and
lever in a prearranged position, and an eccen-
tric-rod worked by the said outer eccentrie.

In testimony whereof I affix my signature in
presence of two witnesses.

FRANK WILLIAMS.

W’itnesses:
H. K. Mrrcugrt,
Rarrr A. Loowmis.
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