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UNITED STATES

PAaTENT OFFICE.

DANA A. BARNES, OF DUNKIRK, NEW YORK.

STEAM-ENGINE GOVERNOR.

SPECIFICATION forming part of Letters Patent No. 471,048, dated March 15, 1892,
Application filed April 27, 1891, Serial No, 390,622, (No model)

To all whom it may concern:

Be it known that I, DANA A. BARNES, a citi-
zen of the United States, and a resident of
Dunkirk, in the county of Chautauqua and
State of New York, have invented new and
useful Improvements in Steam-Engine Gov-
ernors; and Ido hereby declare the following

- to be a full, clear, and exact description of
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said invention, reference being had to the ac-
companying drawings, and to the letters of
reference marked thereon, which form a part
of this specification.

This invention relates to a new and useful
improvement in automatic governors for
steam-engines, and especially to that class of
governors operating on the fly-wheel of an
engine.

The object of the invention is to provide a
governor operating by centrifugal force to be
located on the fly-wheel of the engine and to
operate to shift the eccentric working the
valve-rod to shorten or lengthen the stroke of
the same and govern the admission of steam
thereby. v ' :

The invention consists in certain novel fea-
tures in the arrangement and construction
of parts, all as hereinafter fully set forth.

Referring to the accompanying drawings,
Figure 1 represents a view in elevation of the
fly-wheel fitted with the improved governor
orsliding eccentric. Fig. 2 represents a front
elevation of the sliding eccentric. Fig. 3 rep-
resents a section of the sliding eccentric in
side elevation, taken on the linez « of Fig. 2.
Fig. 4 represents a horizontal sectional view
through the hub of the fly-wheel and grooved
platesecured thereto and a top or plan view of
thesliding eceentric. Fig. 5 represents a side
elevation of a central portion of the fly-wheel
and governor attached thereto.

The general principle on which this inven-
tion operates is by controlling the admission
of steam to the steam-chest by shifting the
occentric and operating the valve-rod to or
from the center of the shaft to shorten or
lengthen the reciprocating movement im:
parted to the said valve-rod.

In the presentinstance the yoke A, to which
is connected the valve-rod B, works on the

eccentric-ring C. This eccentric-ring projects
from and is made integral with a plate D, so
formed as to slide back and forth on the hub
of the wheel within certain limits. Tor this

purpose the slide D is provided with a dove-.

tail portion E, which is fitted within a corre-
sponding shaped groove on the hub F, or, as
shown in the drawings, to a hub-plate G, and
in stich manner is adjustably secured to the
wheel, and for the purpose of admitting the
shaft through the sliding plate G, carrying
the eccentric-ring C, an elliptical slot H is
formed therein, and is of ‘a regulated size, to
establish the limits within which the sliding
of the eceentric may work.

As before intimated, the operation of the
eccentric C is not directly upon the shaft, but
upon the hub F of the fly-wheel, which wheel
is so constructed as to be readily adapted to
receive the sliding eccentric and the other
operating parts of the governor for automati-
cally shifting the said eccentric.
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The hub F of the fly-wheel is either pro- .

vided with a plate of metal rigidly secured
thereto or with an enlarged face, and in this
plate or enlarged hub portion G is formed a
wide dovetail groove, which extends across
the entire width of the hub portion and is
designed to receive the dovetail portion E of
the sliding eccentric. This eccentric C, while
preferably consisting of several parts, is

formed integral with the slide D, from the sur--

face of which this eccentric projects, and the
slide is of such a construction asto be secured
on the hub portion G within the dovetail slid-
ing groove. .

Within the central portion of the slide D is
formed the elliptical slot H, for the purpose

heretofore mentioned, the eccentric-ring C.

not being concentric with the center of the
slot, which is centrally located in the slide,
but formed thereon with its center to one side
of that of the slide or the shaft on which the
fly-wheel revolves, and being eccentric with
the fly-wheel, must also be eccentric with the
shaft. The valve-rod B is.yoked to this ring-
eccentric and has a reciprocating movement
imparted thereto in consequence, and such
reciprocating movements are diminished or
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increased as regards the length of stroke or
valve travel by any variation in the position
of the eccentric on the hub, and the govern-
ment of this variation in position of eccentric
is controlled automatically by the centrifugal
force of the fly-wheel operating on the slide
D through a connection of levers. On the in-
ner face of the eccentric-ring is provided a
groove I to cateh and retain the oil which may
run from the bearings of the several parts of
the device.

On the upper portion of the slide D is pro-
vided an upward extension or arm q, having
a pivot-pin b projecting inwardly therefrom
and serves to connect the shiftable eccentric
with a system of connected levers acted on by
centrifugal force through the weighted arms
J in such manner as to shift the eccentric to
or from the shaft, according as the speed of
the fly-wheel is increased or diminished from
any of the causes incident tothe practical use
of the engine or to the variation of steam-
pressure and to regulate thereby the admis-
sion of steam to the cylinder to keep the en-
gine at a uniform rate of speed. To this exten-
sion ¢ is connected by means of a pivot-pin b
a rock-arm or equalizing-bar ¢ for connecting
the two weighted bell-crank levers J with the
slide D and in such a manner as to get a uni-
form pressure, notwithstanding any variation
inthedifferencein pull betweenthe respeciive
weighted bell-crank levers, and to the ends of
the rock-arm or equalizing-bar ¢ are pivotally
connected the link-arm d d, the said link-arms
connecting in the same manner at their lower
ends, respectively, with the short arm e of the
bell-crank lever. These bell-crank levers are
located on opposite sides of the hub or center
of the wheel, and preferably in close prox-
imity therewith, and are pivotally secured at
the points ff to the extension g, cast on two
of the spokes of the wheel for that purpose,
or the weighted arms may be secured directly
to the spokes when suchgpolkes are so located
as to allow the arms to depend therefrom in
their proper position.

With the wheel in such position as to bring
the hub portion G into a vertical position the
normal position of the weighted arms J will
be that shown in the drawings and will he
parallel to each other. ,

While the weights or balls L on the ends of
the arms J arve more properly designed for the

purpose of getting greater power from the

centrifugal force -and not to keep the arms
normally situated, a spring O is provided on
the wheel, so as to bear against the said arms
and to counteract to a greater extent the cen-
trifugal foree. The regulation of the gov-

ernor is accomplished by adjusting the ten-
sion of the spring O, as in other devices of a
similar character, and the construction and
arrangement of the spring and fension-regu-
lator will be hereinafter fully described.

On theouter sides of the arms J are provided

friction-wheels ¢, which are set within a recess
or mounted on an extension formed on the
arms for that purpose, and said friction-wheels
forming a bearing or contact portion of the
weighted arms with thespring O. The fune-
tion of the friction - wheels ¢ is, as will be
readily understood, to relieve the contact of
the spring with the weighted arms of any
great friction, making thereby the device
more sensitive, and consequently more accu-
rate in its operation. At this point there ex-
tends through a slot in the arms J on either
side a bolt z, which, being provided with a
yoke on its end, bears against the friction-
wheel 7 and serves as an adjustable stop for
the weighted arms J. The weighted end of
the arm J is enlarged and made in circular
form, and extending through this circular
portion L from side toside is aslot I, making
such portion hollow and adapted to receive a
weight or different-sized weights, as may be
required.

The spring O is preferably of the type
known as “leaf-spring,” and is in theform of
an arch. This spring partly surrounds the
governor and is secured either to the spokes
or any suitable part of the inner portion of

the wheel or to the portion especially provided

for such purpose, as shown in the drawings,
and which isapreferred form of construction.
This eonsists of an innerrim orringk, formed
integral therewith or otherwise secured there-
to, and to which is attached by means of
serews or bolts  a clip m for hollowing the
spring O. As before stated, the clip is so
formed as to regulate the spring to different
degrees of tension and is composed of two
primary sections 7 and 7/, section n being
rigidly secured to the wheel, while the sec-
tion 7’ consists of two parts hinged together
and held by the serew-bolt, which is operated
to hinge the clip on the spring in such man-
ner as to give it any desired tension.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is—

1. In a steam-engine governor, the eccen-
tric having a slot formed therein for the ad-
mission of the shaft adjustably secured to the
hub of the Ay-wheel, the weighted bell-crank
levers connecting with the eceentric by means
of link-arms connected to the ends of arock-
arm or equalizing-bar secured to the sliding
eccentric, and a spring impinging against the
weighted levers, substantially as deseribed.

2. In a steam-engine governor of the char-
acter described, the eccentric adapted to be
shifted to and from the center of the shaft,
comprising the eccentric-ring secured to a
slide operating in ways on the hub of the fly-
wheel, an extension on said slide having piv-
otally secured thereto a rock-arm or equaliz-
ing-bar, links pivotally secured to the ends
of said rock-arm and depending therefrom,
and weighted bell-crank levers, the short arms
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of which are respectively connected with the
lower ends of the links, substantially as de-
seribed.

3. In a centrifugal governor, the shiftable
eccentric, in combination with the bell-crank
weighted levers connecting with the slide of
said eccentric by means of links secured to
the short arms of the levers and to a rock-
arm or equalizing-bar on said slide, and an

ro arched spring secured at its central point to

the wheel, its free ends impinging on frie-
tion-wheels mounted on the weighted levers,
substantially as described.

Intestimony whereof I affix mysignature in
presence of two subseribing witnesses.

DANA A. BARNES.
Witnesses:
JonN F. BAILEY,
R. 8. Gorr.
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