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UNITED STATES

PateEnT OFFICE.

CHARLES W. LAWRIE, OF ERIE, PENNSYLVANIA.

STEAM-ENGINE GOVERNOR.

SPECIFICATION forming part of Letters Patent No. 642,340, dated January 30, 1900,
' Application filed November 18,1899, Serial No, 737,458. (Mo model.)

To all whom it may concermn:

Be it known that I, CHARLES W. LAWRIE,
a citizen of the Unlted States, residing at
Erie, in the county of Erie and State of Penn-
sylvania; have invented certaiu new and use-
ful Improvements in Steam-Engine Govern-
ors; and I do hereby declare the following to
be a full, clear, and exact deseription of the
mven‘mon such as will enable others skilled
in the art to which it appertains to make and
use the same, reference being had to the ac-
companying drawings, and to letters of refer-
ence marked the1eon forming part of this
specification.

This invention relates to steam-engine gov-
ernors, and particularly to that class thereof
known as ‘“shaft-governors;” and it consists,
substantially,of a governor-wheelmounted on
the engine-shaft, having a pairof leaf-springs
secured therein, at oppositesides thereof, and

- extending across the wheel in opposite direc-
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tions substantially parallel to each other
upon which springs weights are secured, so
that when the wheel is in motion the centrif-
ugal force of the weights is fully exerted
upon therespective springs supporting them.
These weights are connected with a shifting
eccentricmechanism mounted upon the wheel-
hub or shaft by means of spring-links rigidly
secured to the weights and extending back-
ward therefrom at a slight angle with the
springs upon which the weights are mounted
to pins or studs on the shifting eccentric
mechanism, so that as the weights move out-

ward and inward the angular motion thereof
is in the opposite dlreetlon to the angular mo-
tion of the eccentric mechanism. ThlS re-
versal with relation to each other of the an-
gular motion of the weights and the angular
motion of the eccentric mechanism insures
the greatest possible stability in the opera-
tion of the governing mechanism and at the
same time the quick response thereof to sud-
den changes of load. To obtain perfect iso-
chronous adjustment of the springs, curved
shoes are provided, which are adjustably se-
cured under the heels of the springs, so as to
operate as fulecrums therefor, and by means
whereof the operative portions of the springs
can be shortened or lengthened, as desired.
The objects attained by means of this con-
struction are that I am enabled thereby to

make a steam-engine governor in which the
inertia properties of the weights are fully ex-
erted upon the shifting eccentric mechanism,
which makes the governor very stable and af
the same time extremely sensitiveto changes
of load when in operation. These and other
features of this invention are hereinafter
fully set forth and desecribed, and illustrated
in the accompanying drawings, in which—

Figure 1 is a front view in perspective of
my improved steam-engine governor. Fig. 2
is a front view in elevation of the same. Fig.
3 is a transverse section of the same on the
line z # in Fig. 2. Fig. 4 is a perspective
view of one of the adjustable shoes forming
the spring-fulerums, Fig. 5isa vertical lon-
gitudinal section of one of the governor-
weights on the line y v in Fig. 6. Fig.6isa
tranverse vertical section of the same on the
line z in Fig. 5.

. Inthe drawings thus illustrating my inven-
tion, A is a steam-engine band-wheel pro-
vided with spokes A’ and a hub A% adapted
to be secured to the main shaft of a steam-
engine. On the opposite sides of the inside
of the rim of this wheel A, I secure spring-
supports B B, to which the heels ¢ ¢ of leaf-
springs C C are secured by means of boltsbd b,
and in front of said bolts, between the sup-
ports B and the under faces ¢’ of the leaf-
springs C, I place shoes D. (See Fig. 4.)
These shoes are provided with a curved upper
surface d, which forms a bearing-surface upon
which the spring rests. A slot d'is also pro-
vided in the rear end thereof, so as to permit
of the longitudinal adjustment of the shoes D

‘without interference with the bolt . The

front ends d? of the shoes D are turned down-
ward, and adjusting-bolts b’ pass through
them into the spring-supports B, by means
whereof the shoes D can be moved in or out,
50 a8 to operate as adjustable fulerums for the
springs C.

The springs C C extend in opposn:e direc-
tions, substantially parallel to each other,
across the wheel A, at each side of the hub A?
thereof, and are provided with clamps C' to
retain the leaves thereof in proper alinement
with each other. To the free ends of these
springs C, I secure weights E by means of
bolts ¢®. These weights E, I make preferably
hollow, (see Figs. 5 and 6,) so that they can be
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filled more or less with shot or other suitable
material, so as to adjust the weight thereof
as desired, and for this purpose I provide
therein openings e, having serew-plugs ¢’ for
closing the same. For limiting the inward
movement of the weights E, I provide stops
o on the arms A’ of the'wheel A.  The shift-
ing eccentric mechanism shown in the draw-
ings comprises a fixed eccentric T, secured
to the hub A? of the wheel A by means of
screw-bolts f. It could, however, be either
made integral with the hub A?or otherwise se-
cured directly to the engine-shaft, if desired.
Upon this fixed eccentric F there is mounted
a valve-driving eccentric G, preferably in the
following manuner: On the back of the eccen-
tric G there is'a circular plate G, and sur-
rounding the eccentric F there is an eccen-
tric-strap H, which is secured to the back of
the plate G’ by means of bolts ¢ or in other
convenient manner.. In the plate G’ there is
a slot ¢, in which a stud f”, secured to the
fixed eccentric ¥, travels, which operates to
limit the rotation of the eccentric G upon the
eccentric F,and thereby operates to limit the
outward movement of the weights of the gov-
erning mechanism,which are connected there-
with in the following manner: In the back of
the eccentrie-strap II are studs 2 %, on oppo-
site sides thereof, as shown in dotted lines
in Fig. 2. Upon these studs h 2 I pivot the
ends of spring-links I I, which extend forward
at a slight angle with the springs C to the
weight E, to which their opposite ends are
firmly secured by means of bolts 7, so that as
the springs C and weights £ move outward or
inward the angular motion of the eccentric G is
inthe opposite direction to the angular motion
of the springs Cand the weights E, which has
the effect of producing at the same time great
stability and extreme sensitiveness tochanges
of the load on the engine. It will also be ob-
served that by means of this construction the
springs C, being secured near the rim of the
wheel A, at oppositesides thereof, and extend-
ing in opposite directions and substantially
parallel with each other nearly across the
diameter of the wheel and having weights se-
cured to the free ends thereof, not only bal-
ance each other in all positions, but the
springs and weights combine to form the
weight mechanism of the governor, and the
inertia properties of their weight are thereby
utilized to their fullest extent through the
spring-links I, which so connect the weights I
with the shifting eccentric G as to cause the
angular motion of the eccentric to be in the
opposite direction to that of the weights,
whereby the governor mechanism exerts its
full inertial force upon the eccentric mechan-
ism, and thereby makes it not only stable,
but exceedingly sensitive to changes of load
when in operation.

I have shown and described herein as a
part of the mechanism of this governor an
eccentric mechanism comprising fixed and
loose eccentrics. I do not, however, claim

| this feature 4s new, nor is this particular form

of eccentric a necessary feature of this in-
vention, as I ean utilize any ordinary shifting
eccentric mechanism therein, if desired. I
have thus shown and deseribed convenient
mechanism for utilizing my invention. It is
obvious, however, that the details thereof
may be considerably varied without depart-
ing from the spirit of the invention.

Therefore what I claim as new, and desire
to .secure by Letters Patent of the United
States, is—

1. The combination in asteam-engine gov-
ernor, of a rotating member or wheel, centrip-
etal springs secured thereto, at opposite sides
thereof, and extending crosswise of the same
at each side of the hub, weights secured to
the free ends of said springs, a shifting ec-
centric at the hub of the wheel, and links se-
cured to said weights extending backward to
and connecting with said shifting eccentric
so that the angular motion thereof is in the
opposite direction to that of the weights, sub-
stantially as set forth.

2. The combination in a steam-engine gov-
ernor, of a rotating member or wheel, centrip-
etal springs secured to said wheel and extend-
ing in opposite directions crosswise of the
same at each side of the hub thereof, sub-
stantially parallel with each other, weights
secured to the free ends of said springs, a
shifting eccentric at the hub of the wheel,
and spring-links secured to said weights ex-
tending backward at a slight angle to said
springs, to and connecting with the shifting
eccentrie, substantially as set forth.

3. The combination in an inertia steam-en-
gine governor, of a rotating member or wheel,
centripetal springs secured thereto, at oppo-
site sides thereof and extending approxi-
mately two-thirds of the distance across the
face of the wheel in opposite directions,at each
side of the wheel-hub, centrifugal weights se-
cured to the free ends of the springs, a fixed
eccentric on the wheel-hub or engine-shaft,
a valve-driving eccentric adapted to rotate
on said fixed eccentric, and spring-links se-
cured to said weights extending backward,
substantially in line with said springs, to and
connecting with said valve-driving eccentric,
substantially as set forth.

4. The combination in an inertia steam-en-

gine governor, of a rotating member or wheel,
centripetal springs secnred to supports, at
opposite sides of said wheel and. extending
crosswise thereof at each side of the wheel-
hub, an adjustable fulerum for said springs;
centrifugal weights secured to the free ends
of said springs, a shifting eccentric at the hub
of the wheel, and linkssecured tosaid weights
extending backward, substantially in line
with said springs, to and connecting with said
shifting eccentric so that the angular motion
thereof is in the opposite direction to that of
the weights, substantially as set forth.

5. The combination in a steam-engine gov-
ernor, of a rotating member or wheel, spring-
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supports at opposite sides of said wheel, cen-
tripetal springs secured to said supports and
extending crosswise of said wheel, at each
side of the wheel-hub, longitudinally-adjust-
able shoes between said springs and said sup-
ports operating as fulerums for said springs,
centrifugal weights secured to the free ends
of said springs, a shifting eccentric at the
hub of said wheel, and flexible links secured
to said weights extending backward, substan-
tially parallel with said springs, to and con-
necting with studs on said shifting eccentric,
substantially as set forth.

6. The combination in a steam-engine gov-
ernor, of a rotating member or wheel A, spring-
supports B secured thereto at opposite sides
thereof, leaf-springs C secured to said sup-

ports and extending crosswise of said wheel,

at each side of the hub thereof, centrifugal

weights E secured to the free ends of said
springs, a fixed eccentric F on the hub of said
wheel, a rotatable valve-driving eccentric G
mounted on said fixed eccentric, studs A se-
cured to said valve-driving eccentric, and
flexible links I pivoted to said studs, and ex-
tending forward at a slight angle to the
springs C, to and secured to the weights E,
substantially as and for the purpose set forth.
In testimony whereof I affix my signature
in presence of two witnesses.
: CHARLES W. LAWRIE.
Witnesses:
FRED EINFELDT,
JOHN S. BILLING,
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