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-~ To all whom it may cmiéém,.-_ _ _

citizen of the United States, residing at De- |

troif, in the county of Wayne and State of
5 Michigan,have invented certain newand. use-
~ful Improvementsin (xovernors; and I do de-
- clare the following to be a full, clear, and ex-

~act deseription of the invention, such as will

- enable others skilled in the art to which it ap-

1o pertains to make and use'the same, reference

being had to the accompanying drawings, and

~ to the letters of reference marked thereon,
which form a part of this specification.

This invention relates to new and useful

15 1mprovements in ball- governors especially

~adapted for controlling the speed of steam-

.. engines; and it consists in a certain con- |

struction and arrangement of parts, as here-

inafter more fully set forth, the essential fea-

20 tures of which being pointed out particularly
in the claims. -

The object of theinvention is to produce a

governor simple of construction and pos-

- Sessed of a high degree of sensibility, ena-

2§ bling it to act quickly, and thereby maintain

uniform velocity irrespective of the degree

of labor performed by the engine. This ob-

ject is attained by the mechanism illustrated

- 1n the accompanying drawings, in which—

30 Figure 1is a side elevation of my improved

- governor. Ifig. 2 is a central vertical section
throungh Kig, 1. S |

- Referring to the letters of reference, A A’

indicate the frame that supports the governor

35 mechanism; B, the driving-pulley adapted to

be belted to the mainshaftof theengine. (Not

shown.) Said pulley is mounted on the outer

end of the horizontal shaft C, journaled in

- the arm D of the frame A’, the inner end of

40 said shaft carrying the beveled gear D’, that

meshes with the beveled gear D’/, mounted

on the vertical shaft E, the upper end of

which is journaled in the head G of the

~ frame, said shaft E being supported by the

45 collar i on the upper end thereof, that is se-

~ cured thereto by a pin or set-screw «’, and

which bears upon the upper face of the head

G, as shown in Figs.1and 2. The upper por-

tion A’ of the supporting-frame is provided

“ which is secured the horizontalarms b b, car- §3
~rying on their outer ends the balls I H, all
-of said parts being formed integral, as clearly

| passes the vertical shaft E, and which forms

an additional bearing and support theréfor.
F indicates a sleeve, to the lower end of

Fu.

shown in Fig. 2. The balls H and their inte-

gral parts are suspended by flexible steel .
~cables ¢ 7, the lower ends ‘of which are se- 6o
~cured to said balls and their upper ends to
the collar d, adjustably secured to the shaft

E, the lower end of said shaft extending freely
into the vertical opening e in the sleeve I,
the length of the cables ¢ being sufficient to 65
confine the end of said shaft within said
sleeve at all times., :

J indiecates the valve-stem, the upper end
of which is provided with the conical head
v, (see I'ig. 2,) which is journaled in a recess jo
in the lowerend of the sleeve I, adapted to re-
ceive 1t, said head being secured therein by
the screw-plug <, through which the stem
passes and which forms the lower part of
the bearing for the head ». By this construe- 75

tion the balls IT may revolve without turn-

ing the stéem £, and the rise and fall of said

“balls will impart a vertically-reciprocating

motion tosaid stem. The valve-stem f passes
through an ordinary stuffing-box I in the
head P of the steam-supply pipe J, and is at-
tached at its lower end to the cut-off valve K,
having the ports ¢’ therein, that register with

8o

the ports ¢ in the valve-seat I., over which
said valve sits, as shown in Fig. 2.

While
the above construction of governor-valve is
shown, any suitable valve may be employed
without departing from the spirit of the in-
vention. | o |

When the

85

¢ engine is not in motion, the go
cables.? hang straight from the collar d, per-

‘mitting the balls I to fall to their lowest

point, as clearly shown by dotted lines in Fig.
1, in which position of parts the steam-ports
are open to their fullest extent. As the en- g3
gine is set in motion the shaft E is caused to
revolve through the medium of the pulley I3,
shaft C’, and gears D’ D’’. The balls H, be-
ing connected to the shaft E by the flexible

cables ¢, do not start to revolve at the same 100

50 with the cross-head N, having the bosses @ ¢ | rate of speed as said shaft, which causes the
on its upper and under faces, throngh which | cables ¢ to wind thereon, whereby the balls




H are raised and the valve K actuated to par-

~ tially close the steam-supply ports ¢, as shown

10

20

in Fig. 2. The winding of the cables ¢ upon
the shaft E continues until the balls H have
attained the'same rate of speed as said shaft,

when the parts will retain their respective
positions and the engine will run at a uni-

form velocity. It will now be apparent that
any accelerated speed of the engine will

cause the shaft E to revolve in advance of the |

balls H, thereby winding more of the cables

{ thereon and raising said balls,thus still fur-
ther reducing the area of steam-passawe, and

that a diminution of the engine’s speed will
cause the balls H, by reason “of their momen-

tum, to revolve a,t a greater speed than the |

shaft K, when the cables ¢ will unwind, caus-
ing said balls to fall and actuate the valve

K to increase the area of steam- “passage, as is

well understood.
By the arrangement of parts as above de-

seribed a hlghly sensitive governor i8 pro-

duced and one that is sm]ple of construc-

tion, by means of which the engine is en-

abl_ed to maintain a uniformspeed under the
varying degrees of labor performed.

‘While flexible steel cables are shown and

~ deseribed for suspending the governor-balls,

30

35
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any flexible cable of smtable strength and

material may be used. For mqtance small
steel chains may be employed with equal ef-
fect.

Having thus fully set f01th my mventlon
what [ claim as new, and desire to secure by
Letters Patent, 18—

1. A governor comprising a vertically-sup-
ported shaft and means for driving it, com-
bined with a sleeve slidingly mounted on the

lower end thereof, said sleeve having arms,
said arms having Welnhted terminals, ﬂetlble

~agents made fast to t_he ver_tically_-su pported

shaft, said flexible agents passing thence.
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 downward, having their lower ends secured

|

i

to the weighted terminals of the sleeve; and

‘a valve-stem having its upper end journiled

in the lower end of said sleeve, its opposite
end adapted to be coupled to a valve, sub-
stantially as set forth.

2. In a governor, the combination of the
50

frame comprising upper and under frame-
sections, the vertical shaft mounted to rotate
in said frame and carrying a gear-wheel, the
horizontal shaft mounted to rotate in the up-
per frame-section and carrying the gear-
wheel which meshes with the like wheel on
the vertical shaft, the sleeve slidingly and rev-
olubly mounted on.the lower end of the ver-

tical shait, said sleeve havingarms, said arms

having Welﬂ‘hted terminals formed integral,
eables ftttached to the vertical shatt and ex-
tending downward, their oppositeendshaving
en ﬂ'awement with the weighted terminalsof the
sleeve, the stuffing-box, and the valve-stem
passing through same and having its upper

end swiveled in the lower end of the sleeve,

substantially as specified.

45
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3. A ball-governor comprising the follow-

ing con;;omed elements: the itwo-part frame,
t-he horizontal and vertical shafis _journalecl
in the upper section of said frame, the gear-
wheels on said shafts, the sleeve slidingly
mounted on the lower end of the vertical
shaft, the arms and ball-terminals formed in-

| tegral with said sleeve, the cables attached to

said ball-terminals at one end and to the ver-

70
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tical shaft at their opposite end, and the

valve-stem journaled in the lower end of the
sleeve, as set forth.
In testimony whereof I affix my Sig nature in
presence of two witnesses.
- EDGAR COURTRIGHT.
Witnesses:
E. S. WHEELER,
J. B. BROOKS.
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