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To all whom it may concerw:

Be it known that T, WILtLiAM L. CoLLA-
MORE, a citizen of the United States, residing
at Warren, in the county of Bristol and State of
Rhode Island, have invented certain new and
useful Improvements in Aftachments for
Steam-Iingine Governors; and Idohereby de-
clare the following to be a full, clear, and exact
description of the invention, such as will ena-
ble others skilled in the art to which it apper-
tains to make and use the same, reference being
had to theaccompanying drawings, and to let-
ters or figures of reference marked thereon,
whieh form a part of this specification.

My present invention relates to certain im-
provements in steam-engine governors; and it
consists, essentially, of an attachment com-
bining a dash-pot, a spring-connected piston
working therein, a rod operated by the gov-
ernor, a rack, a pinion engaging the rack, a
suitably-mounted shaft, to which the pinion is
secured, a double cam actnated bysaid pinion-
shaft, and weights suspended from the cam,
the latter being so constrncted and arranged
that any angular movement thereof fronr its
normal position (caused by the rise or fall of
the governor) produnees a change in the posi-
tion of the weights proportionate to the said
movementofthegovernor-balls,thereby adapt-
ing the latter to run at a regular or uniform
speed in any position within its limits of ex-
treme movement.

The object of my invention is to provide an
engine with means whereby the governor
thereof is rendered isochronal in its action,
thereby preventing the governor from ‘rac-
ing'” when a sudden change in the load or
work upon the engine takes place.

In order to fully set forth this invention, I
have prepared the two accompanying sheets of
drawings, in which—

Figure 1, Sheet 1, represents in elevation the
attachment combined with aball-governor,the
parts being in the normal or mid position.
Fig. 2 is a similar view showing the position
of the eam and weights corresponding to the
lowest position of the balls. TFig. 3 is a view
showing the ballsin the highest position. Fig.
4, Sheet 2,1s a'side elevation viewed from the
right of Fig.1. Fig.5isahorizontal sectional

view, enlarged, taken through line z « of Fig.
1. TFig. 6is a detached view, also enlarged,
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of the cam which sustains the counter-weights.
Tig. 7 is a horizontal sectional view of the de-
tachment, showing the cam made in two parts,
each provided with a counter-weight and se-
cured to the ends of the pinion-shaft. Tig.8
is a detached view of one of the said latter
cams; and Tig. 9 represents a vertical sec-
tional view through the dash-pot, &e.

The following is a more detailed description
of the invention hereinafter claimed.

A, again referring to the drawings, desig-
nates the standard or eolumn of the governor,
constructed substantially as usual, p, Fig.4,be-
ingapulley adapted tobedriven by abelt. Said
pulleyissecured upon a shaft which, by means
of gearing, &ec., (not shown,) mounted within
the base portion A’ of the standard, transmits
motion to the spindle R to revolve the balls B,
all as commonly constructed. By means of
links, &c., the balls are connected with the
sleeve R/, which is adapted to slide freely up
and down upon saidspindle. Extendingfrom
the sleeve are one or more projections, ¢,
loosely fitted in openings a, formed in the up-
per portion of the standard A, as clearly
shown in Figs. 1, 4, &e. To the outer end of
the said projection ¢ is attached the depend-
ing rod D, the latter having a rack, d, secured
to or formed on its lower portion.

bindicates a frame adapted to be clamped to
the column A, said frame being provided with
bearings ¢’ ¢, in which a shaft, e, is mounted.

» designates a pinion secured to the shaft e
and intergearing with the rack d.

v is a dash-pot or vessel connected with the
frame b, in which a piston, g, is adapted to
work freely by means of links? and the spring-
connection 8, the latter seccured to and mov-
ing in unison with the rod D.

The foregoing description refers to clements
in the device to which I make no claim here-
with.

C designates the cam or frame of novel con-
struction, to which the two counter-weights W
W are attached by means of the cord w, or any
other suitable flexible connection. . Said cord
is secured at « to the center of the top side of
the cam, as shown in Figs. 1, &e., the cam it-
self in turn being secured to the projecting
end of the shaft e by means of serews m. 'This
cam C, which forms an essential part of the
invention, is constructed substantially as fol-
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lows: its shape or outline correésponding to.a
skeleton frame having four sides, the top side,
¢’, being curved alike on each side thereof
downwardly from the center or apex ¢!, as
shown in Fig. 6, the width of the cam being
substantially the same as its height through
the center. The form of the curved side ¢ is
such that when the weights W W are sus-
pended from each side of the cam in the nor-
mal position, (see Fig. 1, corresponding to the
mean position of the balls,) and the cam then
deflected to the right or left, the prepon-
derance of weight on one side and the reduced
leverage and weight on the other agree al-
most exactly with the force exerted by the
balls Bin their maximum and minimum planes
of revolution, thereby producing a uniform
speed of governor within its extreme limits of
up-and-down movement. Thecam is provided
with the peripheral groove ¢, in which the
cords w are guided and retained. It will be
obgerved that when the cam is in its extreme
position right or left, as shown in Figs. 2 and
3, the leverage of the center weight is nil, as
the cord w then passes vertically through a
line drawn across the center of the shaft e,
while at the same time the other weight is ex-
erting its force through the medium of the
longest arm or lever of the cam. .

In Figs. 7 and 8 the cam €' is substantially
the same as shown in the other figures, except
that it is made in two parts and secured to
each end of the shaft e, each half-cam Dbeing
provided with a counter-weight W, as herein-
before described with reference to the cam C.
By means of this construction the pressure
upon the shaft is more evenly distributed.
The action of the cam, &ec., however, is iden-
tical with that shown in the preceding figures.

The weights W may be made hollow or cup-
shaped, for the purpose of effecting a greater
degree of accuracy by means of the addition
of shot or other small weights; or, as indi-
cated in Fig. 2, the weights may be composed
of a series of minor plate-like weights.

Oil or other suitable fiuid placed in the
dash-pot v, in conjunction with the spring s
and its attached freely - working piston g,
serves to prevent the governor from traveling
too far under sudden and wide fluctuations;
but at the same time, however, by means of
said spring, the governor is adapted to rise
and fall rapidly when required by the vary-
ing eonditions of the load upon the engine.

I am aware that it is not new to provide a
steam-engine governor with means for auto-
matically effecting a uniform speed irrespect-
ive.of the work or load which the engine may
be suddenly called upon toovercome. There-
fore I do not broadly claim herewith such as
my invention. Neither doIspecifically claim |
herewith a dash-pot and spring-connected pis-
ton working therein; but
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‘What I do claim, and desire to secure by
Letters Patent of the United States, is—

1. In an attachment for steam-engine gov-
ernors, the combination, with an actuated
shaft, and a cam attached thereto, of two
counter-weights suspended from said cam by
means of flexible connections, substantially as
shown, and for the purpose hereinbefore seb
forth. C

2. The combination, with a governor and
mechanism for producing an isochronal move-
ment, of a cam having two parallel vertical
sides, atop side downwardly curved each way
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from its center, meeting said vertical sides,

and a base side formed at right angles with
and joining the vertical sides, said cam being
80 constructed that its width is equal to. its
height, substantially as shown and hereinbe-
fore set forth.

3. The combination, with a governor, of
counter-weights W, cam C, and means, sub-
stantially as shown and described, for actuat-
ing the said cam and weights, as and for the
purpose hereinbefore set forth. »

4. In a steam-engine governor, the combina-
tion, with the toothed rod connected to and
actuated by the governor, of a frame, a shaft
mounted in said frame, a pinion secured to the
shaft, a cam adapted to move in unison with
said pinion, and weights suspended from the
cam, all constructed and arranged whereby the
governor in its fluetuations up and down is
counteracted by the movement of the said cam
and weights, substantially as shown and here-
inbefore set forth.

- 5. Inasteam-engine governor, the combina-
tion,with the rod D, actuated by the governor;
of a cam, weights suspended from said cam by
flexible connections, and means both for sup-
porting and actuating the cam, substantially as
shown, and for the purpose hereinbefore de-
scribed.

6. The combination, with a governor and
toothed rod D, actnated by the governor, of a
frame, b, links ¢, spring s, dash-pot v, piston
g, pinion 7, shafte, cam C, and counter-weights
W, suspended from said cam, the whole con-
structed and arranged substantially as shown,
and for the purpose hereinbefore set forth.

7. The attachment for steam-engine gov-
ernors hereinbefore described, consisting of
the toothed rod D, frame b, pinion 7, shaft ¢,
dash-pot v, spring-connected piston g, cam C,
and counter-weights W, suspended from said
cam by means of flexible connections,the whole
constructed and arranged substantially as
shown and sefi forth.

In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

, WILLIAM L. COLLAMORE.

‘Witnesses:

Gro. H. REMINGTON,
CHARLES HANNIGAN.
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