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‘IM'PROVEMENT IN GOVERNORS FOR STEAM-ENGINES.»

Specxﬁcamon fOI‘mlll"‘ part of Letters Patent No. 211,335, dated January 14 1879 'Lpphcmtlon filed
’ Febmary 27, 1878,

To all whom it may J concern:

Be it known that I, CHARLES S. LOCKIu, of
Chicago, in the (,ountv of Cook and State of
Ilhnms, have invented a new and useful -Im-
provement in Automatic Cut-Offs and Govern-
ors for Steam-Engines, which-is fully de-
seribed in the following specification, refer-

ence being -had to the a¢companying draw-:

ings, in which—

Figure 1 represents a front elevation of my.

1mproved attachment; Fig. 2, a side elevation

of the same; TFig. 3, a rear section taken on

" the line # #, Fig. 2; Tig. .4, a cross-section
taken on the line y _/, Flg 1; Tig. 5, a section
taken on the line 2 2, Iig. 2; "and Flg 6, a rear
elevation of {he adjustable compound C‘Lm

My.invention relates to mechanism adapted
to use in connection with the valve of a steam-
engine, which’ performs the functions_ of a
governor and an automatic cnt-off, and con-
stitutes the means for reversing the engine.’

The invention consists in construeting and
arranging the adjusting-eccentric, in connec-
tion with the governor-weights, so that the
former may be turned from one side of the shaft
to the other, thereby reversing the engine.

It also consists in special combinations of
devices, all of which will be hereinafter more
fully set forth.

My improvement is applicable. to engmes of
all klnds hence it is not necessary to describe
any parmcular construction of engine, or to de-
scribe and show all the different parts of an
engine... I shall, therefore, illustrate and de-
scrlbe hérein only so much of an engine as is
necessary to an understanding of the construc-
tion and operation of my 1mprovement

In the drawings, A represents any support-
ing-frame, and B asliding-valve, which is pro-
vided with ports b ¥’,and arranged in relation
to the eyhnder-ports a ' in any well-known

way. The stem C connects the valve in the

usual way to an eccentric-strap, ¢, surround-
ing an eccentric of peculiar constructlon and
arrangement.

The shaft D is the ordinary eccentric- shafb
upon which the valve is operated. On th1s
shaft is mounted a disk, i, which is rigidly at-
tached to the shaft and revolves with it. In
the inner face of the disk a circular recess, ¢,
is cut, which is arranged eccentmcallv to the
slmft as shown in Fig. b of the drawings.

* Acircular disk or cam, I, is constructed of
a size and shape to exactly fit, into the recess
e, and an eccentric-hub, G, projects from its
outer face, which is mmnoed eccentrically to

the disk itself, and to Whmh the strap ¢ isfit-

ted, as shown in Fig. 5 of the drawings.

The disk I is held within the disk E by
small plates ¢/, attached to the latter and ex-
tending over the edge of the former; but the
disk I‘ is free to revolve within the recess in
either direction. The shaft D passes throngh
an opening, ¢, extendingthrough the eccentric-
hub G and disk F. ThlS opening is shaped
something like a heart, as shown in Figs 5 and
6 of the drawings, and permits the disk I‘ with
its eccentric-hub, to be rotated freely fmbout the
shaft. The pzuts are all constructed and so
arranged relatively that the disk I may be
centered on the shaft D by turning disk F into
the proper position -in its recess, and when -
this is done the eccentric-hub G will also be
centered on the shaft, so that its rotation will
have no effect upon the valve.

This is the position of the several devices
named shown in Fig. 5 of the drawings.

It is evident, however, that if the (heh Fis -
turned in either direction, when in the position
shown in- Fig. 5 of the drawings the hub G
will be turned around the shaft D and become
eccentric thereto, the elongation of the open-
ing e permitting this movement of the hub;
hence the hub will now act upon the eccentrl(,
strap to reciprocate the valve-stem, whether
the disk is turned to throw the eccentrlc on
one side or the other of the shaft.

‘The extent of movement given to the disk
F will, of course, determine the degree of mo-
tion commumcated to the valve-stem, thereby
regulating the port- openings through whicli
steam ig admitted to the cylinder.

The above construction and arrangement of
the devices, as above described, are such how-
ever, that the adjustment of the eccentrnc-lmb
does not change its general relation to the
shaft and valve In othel words, the adjust- -

ment being effected by the 1otat10n of another
eccentric, P about the same shaft, the relation
of the hub to the valve and cyhnder ports 1s
always maintained, so that the opening or
closing of the ports Wﬂl be precisely the same
in degree in each, and there will be no differ-
ence between the ports in taking steam what-
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ever may be the adjustment of the eccentric.
The pulsations of the engine will therefore be
perfectly regular, instead of irregular.and.
jerky, as is usually the case. The disk I
must, of course, be connected to the disk E.in
some way, 80 as to revolve with the shaft, and
the connection must be such as to perinit the
adjustment above mentioned.

In order to effect the necessary adjustment
of the disk F, T connect it with the governor,
and in carrying out my improvement in one
way I mount the governor on the disk E, which
is attached to the shaft. This is accomplished
by providing the disk with the radial arms H,
projecting from the periphery on opposite
sides of the disk. On these arms are drran ged
weights I, preferably of circular form on their
inner faces to fit the periphery of the disk.
The weights are fitted loosely on the arms, so
as to slide back and forth thereon, and are
held in position by springs J, fastened to the
outer ends of the arms, and made adjustable
in tension by means of nuts %, turned upon
the extreme outer ends of the radial arms. I
prefer elliptical springs, as shown in the
drawings, though some other form of spring
may be used instead.

The weights I are connected, respectively,
to the disk F' by means of straps or links %
pivoted, respectively, to the weights and to
_the disk, the pivots on the disk being arran ged
~ on opposite sides of the shaft D, as shown in
Fig. 3 of the drawings.

Now it'is evident that whenever the speed
of the engine is increased so that the centripe-
tal force of the weights overcomes the resist-
ance of the springs the former will slide out-
ward upon the arms, which movement will
turn the disk T' by means of the connecting-
links 4, the arrangement of which canses them
to operate in the same direction npon the disk.

The rotation of the disk thus caused adjusts
the eccentric-hub, thereby changing the move-
ment of the valve so as to cut off a portion of
the steam, as heretofore described, and when
the speed slackens the springs force the
weights I inward, thereby causing an adjust-
ment in the contrary direction, and with a con-
trary effect. Hence, with this mechanism we
have an adjustable cut-off combined with a
governor, by means of which the cut-off is an-
tomatieally regulated. :

I have shown and described one way of car-
rying out my invention; but I do not limit
myself to this particular construetion of a
governor, as the double-cam eccentric may be
connected with a governor of different con-
struction. :

The inner face of the eccentric-disk F' is pro-
vided with a_tapering or V-shaped recess, f,
as shown in Fig. 6 of the drawings, A shaft,
k, the outer end of which projects outside the
hub of the disk E, as shown in Fig. 4 of the
drawings, extends through the latter, and is
provided with a crank-arm, %, on its inner
end, which enters the recess f above described.

By turning the shaft by any suitable device
attached to its outer end, it is evident that the
disk F will be thrown around the shaft D to
one side or the other thereof. The length of
the crank-arm % and its range of motion are
such that the disk F may be thrown entirely
around, so as to reverse the position of the
pivotal connections of the links ¢ with refer-
ence to the shaft D—that is, change them to
opposite sides of the shaft from those they
previously occupied. This movement of the
eccentric-disk reverses the position of the ec-
centric-hub in the strap ¢, and hence reverses
the direction in which it operates upon the
valve-stem, thereby reversing the engine.

It is evident, therefore, that the engine may
be reversed by vibrating the disk T in the re-
quired direction, as above described.

I have shown and described a disk, E, in
which the eccentric-disk is received and held; .
but this particular construction is not neces-
sary, as the device may be made in the shape
of an ordinary strap, it being necessary only
to provide a seat for the eccentric-disk ar-
ranged eccentrically to the shaft D, within
which the eccentric may be turned.

‘When the parts are all mounted and ar-
ranged upon the shaft D, as heretofore de-
seribed, it is evident that what has been de-
seribed as the disk B and eccentric-hub G
constitute together a kind of double or com-
pound cam or eccentric, on account of the ee-
centric arrangement of the seat of the former.

It is the equalizing or compensating effect
of one of these eccentrics upon the other, as
they are adjusted together about the shaft,
which enables me to cuf off steam in the same
degree at each of the ports, so that the same
amount of steam will be taken by each under
all circumstances.

Having thus fully described my invention,
what I claim as new, and desire to secure by

| Letters Patent, is—

1. A compound or double valve-eccentric
composed of the eccentric-seat B, disk T, and
hub G, in combination with a governor and
mechanism connecting the parts, whereby the
device is adapted to operate as a cut-off, gov-
ernor, and engine-reverser, substantially as
described.

2. The eccentric-seat E, in combination with
the double disk T G, the governor-weights T,
and the pivoted links 4, pivoted.to the disk I'
on opposite sides of the shaft, and arranged
so that their position may be reversed by th¢
rotation of the eccentrics to reverse the -etix
gine, substantially as described.

3. The eccentric-seat E, in combination with
the disk I' and eccentric G, both provided
with the slot ¢g” and crank-shatt K, for revers-
ing the engine, substantially as described.

CHARLES 8. LOCKE.

‘Witnesses :
L. A, BUNTING,
W. C. CoRrLIES.



