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- To all whom it may concerr:

Be it known that I, FraNcIs McMAHON, of
Somerville, in the county of Middlesex, of the
Commonwealth of Massachusebts, have in-

5 vented a new and useful Improvement in
Steam-Engine Governors; and I dohereby de-
clare thesame to be described in the following
specification and represented in the accompa-
nying drawings, of which—

to  Figure 1 is a front elevation, partly in sce-

tion; Fig. 2, a side view; Fig. 3, a vertical,
median, and longitudinal section, and Fig. 4 a
vertical, median, and fransverse section, of a
“governor”’ of my invention, the nature of
tz which is defined in the claims hereinafter pre-
sented. Fig. 5 is a horizontal section of it,
taken on the line 11 of Fig. 3.  Fig. 6 isa
side view of the twospiral camsfor depressing
the steam-valve. Fig. 7 is aview of the dial
20 of the speed-indiecator.

In Figs. 3, 4, and 5 of such drawings the
pipe for leading steamto the valve-chest B is
shown at A, it being supposed to be provided,
as usual, with a throttle-valve, whose case is

In the chest B is the valve
D, which is ecircular and moves vertically
within a cylindrical chamber, E, having lat-
eral induects or ports ¢ and an educt, b, there
being around the cylinder a clear space, ¢, for

20 reception of the steam from the pipe A. The
eduet is'to lead steam to the valve -chest of
the steam-engine. The stem of the valve D
is shown at d, it being provided with a spiral
spring, F, for elevating it and the valve, the

35 mechanism for depressing it being hereinafter
explained. Thesghaft for drivingthe governor
is shown at G as supported in a stationary
sleeve or bearing, ¢, aud provided with a pul-
ley, H, to which an endless band from a wheel

40 or drum on some shaft of the steam-engine is
to work in order to revolve the shaft G, On

. theinner end of such shaft G is fastened a bevel-
- gear, f, which engages with another such gear,
" g, secured upon the lower part of the tubular

45 or hollow revoluble spindle I of the governor.
To this spindle twoarms, & %, carrying at their
lower ends balls ¢ ¢,arepivoted. A cylindrical
stud, &, extends forward from each of the balls
i4. Two arms, [l fixed on the studs & &, pro-

50 ject inwardly therefrom, and by links m m are
connected with two curved arms, n# %, extend-

ing from two spiral cams, o p, arranged one
over the other and within and revoluble in
the spindle I. The upper cam bears at top
against a partition, ¢, going across dand sta-
tionary within and relatively to the spindle.
The spiral spring ¥ rests at its foot on such
partition ¢, and at top bears against a washer,
r, fixed on the valve-stem d, whichin the draw-
ings is shown as raised to its highest position
by the said spiral spring . The arms ki have
curved or bow springs s applied to them and
to the spindle for foreing such arms inwardly
after outward movements of them by centrif-
ugal force. While the spindle is revolving
the balls will be thrown outwardly, and in S0
moving will cause, by the mechanism connect-
ing them with the two spiral cams o p, such
cams to simultaneously turn horizontally, and
thereby cause the valve-stem d and valve D to
be moved down, $0 as to more or less close the
ports orinducts « of the part .  The ends of

‘the cams thatarein contactarespirally shaped,

to cause them, when the cams are turned op-
posite ways, to move both cams vertically—
one downward and the other upward.

The spindle I issupported by a frame, L,
projeeting, as shown, from the valve chest B.
On the neck ¢ of such frame is a sleeve orring,
u, grooved circumferentially. Two arms, v v,
pivoted at their lower -ends to such sleeve, ex-
tend upward, as showu, and are slotted or
open lengthwise downwardly from near their
upper parts to receive the two arms i, which
go through the said arms vv. (See Fligs. 1
and 3.)

A furcated toothed sector, M, fulerumed to
a bracket, w, extending upward fromthe frame
L, has each of its prongs# x provided with an
anti-friction wheel, y, that enters the periph-
eral groove of the sleeve u. The teeth of the
sector ‘M are to engage with a pinion, N, on
the spindle O of the throttle-valve. (See Fig.
5.) This pinion is movable by hand or other-
wise on the said spindle O, lengthwise thereof,
into or out of engagement with the sector,such
pinion, when in engagement with the sector,
being clutched to the hub of the hand-wheel
2’ of the spindle O by cluteh-teeth 2, extend-
ing from both hub and gear.

On the balls of the governor, whenrevolv-
ing, being thrown outwardly by centrifugal

55

60

65

70

75

8o

85

Q0

95

100




10

2 377,168

force, the sleeve » will be raised, so as to cause
the toothed sector to be moved out of engage-
ment w1ththep1n10n N, thesector being moved
below the said pinion; butshonld aruptme of
the driving-belt of the pulley H take place
the balls will fall, and as a consequence the
toothed sector W111 be moved into engadement
with the pinion and cause it to turn the spin-
dle O to close the throttle-valve, and thereby
cub off the passage of steam to the engine.
By moving on the spindle O the pinion outof
engavement with the toothed sector, the throt-
tle-valve may be worked by manual power
applied to the hand-wheel ',

A speed-indicator, W, is shown as applied
to the governor. To thls end the upper p‘lr‘b

.- of the gear ¢ is formed as a worm or screw,

20

25

which engages with & worm-gear, o', fixed on
a shaft, ¢, in a cylindriecal case, R, provided
with adnl S, su]mbly divided. On the shaft
¢ 1sﬁxedaw0rm @', that engages witha worm-
gear ¢, fixed on an fubor, S’y carrying a hand,
g, to tum around the dial.

I claim—

1. Thecombination, with the revoluble spin-
dle I, its arms £, and balls 4, and with the stem

d, of the valve D, of the spring F, for elevat-
ing the valve-stem, and the mechanism con-
nected with the said balls and stem for de-
pressing the valve, such mechanism consisting
of the studs %, arms 7, links m, curved arms 7,
and the spiral cams o p, all being arranged and
to operate substantially as set forth.

2. The combination, with the ball-governor
and the throttle-valve stem, of the mechanism
for effecting the closing of the throttle-valve
in case of breakage of the driving-belt of the
governor, such consisting of the open or slot-
ted arms v, applied, as deseribed, to the arms
I of the balls ¢, the grooved sleeve u, forked
toothed sector M, and the pinion N, the latter
being applied to the throttle-valve spindle -O
and movable lengthwise thereon, and havmgg
means of clutchlno it to the hand-wheel &’ of
such spindle, ag spe01ﬁed

3. The combination of the speed-indicator,
as described, with the steam- enmne governor,
subst'mtmlly as set forth.

FRANCIS McMAHON.

Witnesses:

R. H. EpDY,
R. B. TORREY.
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