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To all whom it may concern:
Beitknownthat I, JACOB KAISER,of Heidel-
berg, Germany, a subJect of the Emperm of

Germany, and a resident of Cleveland, in the
5 county of Cuyahoga and State of Ohm, have
Invented a certain new and Improved Gov-
ernor for Steam-Engines; and I do hereby de-
clare the following to be a full and complete
description of the same.

My invention relates to improvements in
centrifugal governors of that class in which
welghts are employed instead of springs to
regulate the movements of the parts and con-
trol the speed of the engine, the arrangement
15 being such that weights may be added or re-
moved while the governor and engine are in
motion, to vary its effect upon the engine.

The object of my invention is to provide a
governor that will always give a positive re-
sult, and has convenient means for adjusting
or regulating its effect upon the engine.

With these objects in view my invention
consists in certain features of construction
and 1n combination of parts hereinafter de-
seribed, and particularly pointed out in the
¢laims.

- In the accompanying drawings, Figure 1 is
a side elevation showing the inside of the
governor-case with the eccentric removed.
Kig. 2 1s a side elevation showing the oppo-
site side of the case. Fig. 3 is an elevation 1n
transverse section on the line z 2, Fig. 1.
Fig. 4 is a plan view. Fig. 5 1s an end ele-
vation of the forked bell-crank lever R. Fig.

6 1s a side elevation, partly in section, and end
view of the sleeve I. Fig. 7 is an end eleva-

tion, the same as shown in Fig. 1, but with the
eccentric in position on the shaft, showing the
position of parts with the flying weights dis-
tended. Fig. 8 is an elevation showing an
edge view of the case, showing also the posi-
tion of parts with the Welghts distended. Figs.

.9 and 10 are plan views, partly in section,

showing more especially the manner of con-
necting the eccentric with the flying weights.

A represents the casing of the governor, the
same being cylindrical and mounted onand rig-
idly secured to the engine-shaft M, the easing
consisting of the disk or head B and suitable
50 hub, N, for embracmg the shaft, and the over-

hangmg rim C.
D and D’ are weighted arms, or so-called
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e ‘ﬂying Weights,’ ’ which are pivoted, respect-

ively, at a to the disk B, said pivotal points
being arranged on opposite sides of the en--55
gine-shaft.

I’ is an eccentric for operating the cub-off
valves. (Notshown.) Theeccentric is mounted
loose on the engine-shaft, and has a yoke, J,
connected theremth To the opposite ends 60
of the said yoke are rerectwely pivoted the
rods J” and K, that in turn are pivoted to the
flying weights at or near the central portion
of the latter. With thisarrangement of parts,
the rods J” and K’ being connected, as afore- 65
sald, with opposite sides of the. eecentmc
the latter while the flying weights remain in
the posmon shown in Fig. 1, is made to re-
volve with the shaft and casing; but when the
welghts are thrown outward, as shown in Fig. 7o
7, the eccentric 1sadvanced or turned forward
on the shaft, which advancement of the ec-
centri¢ causes the valve to cut off steam.

The mechanism for controlling the move-
ment of the flying weights as against the cen- 75
trifugal force is as follows: A sleeve, I, is
mounted on the hub N of the casing. The
sleeve overhangs the hub and extends to or
near the shait M, this end of the sleeve hav-
ing a face, O. The sleeve has lugs H and L
arranged on opposite sides thereof, and elon-
gated openings f, also arranged 1n opposite

sides of the sleeve, Throuoh the openings f
extend studs e,that screw into the hub N. On
these studs are journaled, respectively, the

30

3 5'

-wheels G and K. By means of the openings

f and studs e the sleeve may slide endwise, but
must turn with the hub N. Guide- wheels 1D
and E have their trunnions journaled in boxes
b, that are attached to the casing. These
wheels are located opposite and partially in
the openings ¢ of the casing. Chains F and J
are connected, respectively, with the flying
weights, near the pivoted ends of the latter.
These chains lead, respectively, around the
wheels K and E', and through openings ¢ in
the casing, and from thence around the wheels
G and K" and back to the lugs H and L, to
which latter the chains are respectively at-
tached. With thisarrangement of parts it is
evident that the outward movement of the
flying weights will cause the sleeve 1 to move
endwise in the directionaway {rom the disk B.

To resist the end movement of the sleeve I,
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and in so doing restrain the outward move-
ment of the flying weights, I provide the fol-
lowing: Rollers P are journaled on studs con-
nected, respectively, with the forked ends ¢ of
the lever R, in position for the periphery of
the rollers to engage and roll on the outer end
or face, O, of the sleeve I. Thelever R is of
variety, and is fulcrumed to
the standard S. . It is evident that weights at-
tached at the end of the horizontal arm m of
the lever would press the rollers P against the

end ofthesleeve I and resistthe outward move-

ment of the latter, caused, as aforesaid, by the
outward movement of the flying Welnhts

As the lever I usually operates in a com-
paratively limited space between the engine-

‘bed and fly-wheel, and where it is not conven-

Jent to attach weights thereto when the engine
1S in motion, I have devised the following:
The borizontal arm m of the lever R termi-
nates in a sector concentrie with the fulerom
upon Wthh said lever oscillates, to the upper
end of which is attached a chain, T, which de-
pends therefrom. By this arrangement the
depending end of the chain is made to move
in a strictly vertical plane. To the lower
extremity of this chain is attached lever U,
which is fulerumed at ¢ to a standard, A

The lever U extends in a line at right a.ngles

to the line of the shaft M, and to where
the free end of the lever is accessible.
this end of the ]61 er U is rigidly secured a
depending arm, ¢, to which is permanently
attached a welohh H’. The arrangement of
parts 1s such that with the flying welghts In
the position shown 1n Fig. 1 the lever U 1S in
the inclined position shown 1n full lines in
Fig. 2. As the weights D D' fly outward and
cause the lever U to be elevated the weight
H’ is thrown farther from the vertical line of
the fulerum, (see dotted lines, I'ig. 2,) and is
conseyuently more effective. This weight H'

would control the movement of the fiying .

welghts only with a very slow motion of the
engine. To the lever U is also secured a sec-
tor whieh is concentric with the fulcrum upon
which it oscillates, and in a manner similar to
that above described a chain, B', depends
therefrom, which supportsany necessary num-
ber of detachable weights (', for the purpose
hereinaiter described. -

-During the normal running of the engine
the weights D D" and the lever U will be in
the pos1t10n shown in Fig. 1. Asthespeed of
the engine increases and the gravity of the
Wewhts C’is overcome by the centrifugal force
of the weights D D', the weight H' in its ascent
m‘wes in the are mdlcated b_’; the dotted lines
m', Fig. 2. As the weights C’' move upward
in a strictly vertical pl{me, (always the same
distance from the fulcrum of the lever U,)
they will of course produce no increment of
power as the lever ascends, and upon them,
therefore, devolves only the office of regulat-
ing the 11111:1{11 action of the governor, Whel‘e‘lS

the weight H', as it rises SlmultaneouSl} with

the weights C/, has an increment or accession
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of power propoxtloml toits increased distance
from the vertical plane of the fulerum of the
lever U. Hence the higher the lever rises
the greater the force exerted by the welght H'.
It will be observed that the governor is con-
structed without springs, the relaxation of

which from use gradually changes the speed

of the engine, while the weights th‘Lb I employ
always give a. positive result,and with agiven
amount in pounds of these weights attached
to the lever v a corresponding “and uniform
speed of the engine results with certainty.

If any of the connections between the flying
weights and the lever v should break, no spe-
LlELl damage would be done, as the flying
weights Would move outward to the limit of
thelr throw and cut off the steam, so that the
engine, if not stopped, would run very slow.
The convenience with which the speed of the
engine is regulated and the positive results at-
tamed render my improvements quite desir-
able.

The operation of the deviee is as follows:
It is of course understood that at each revolu-
tion of the shaft M, whichis driven either me-
diately or 11nn19d1f1tely by the piston of the
engine, and always occupies the same position
rehtwely thereto, the valve of the engine is
moved to and fm by the ececentric [ through
the medium of suitable connection. (N ob
shown.) If the eccentric { were fixed to the
shaft, so as to be incapable of rotation rela-
tively thereto, the shaft,as before stated, hav-
ing a fixed relation to the piston, there would
thus be a fixed line of connection between the
piston and the valve, so that the movements
would be Synchronous the valvesalways open-
ing and closing the ports of the cylinder when
the pistons is in certain positions; but by

‘making the eccentric movable relatively to

the shaft M this synchronism of movement be-
tween the valve and piston is destroved, and
the time at which the valve commences or
completes its movement is thereby made to
depend upon the movement of the eccentric
instead of the piston. DBy connecting the ec-
centric,in a manner substantially as deseribed,
with the weights D D/, it will be shifted or
turned upon the shaft M as soon as the latter
obtains such aspeed that the centrifugal force
of the weights D D’ is sufficient to overcome
the wel ghts suspended from thelever U. When
the eccentric is thus shifted the valve cuts off
the admission of steam to the cylinder at.an
earlier stage in the mowvement of the piston,
thereby relying upon the expansion of 1he
steam already admitted for completing the
stroke. The engine 18 thus made to automat-
ically govern its own speed.

What I claim 18— .

1. In a governor for steam-engines,the com-
bination, with flying weights suitably connect-
ed with an eccentrie, with the arrangement of
parts substantially as indicated, whereby the
eccentric 1s advanced with the outward move-

ment of the flying weights,of a sliding sleeve,

chains connecting the sieeve with the flying
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- Ing weights connected by chains with a sliding
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welghts, wheels, bell~crank lever,and weights
for opposing the end movement of the sleeve
and controlling the outward movemeut of the

flying weights, the parts being arranged sub- |

stantially as set forth. |

2. In a governor, the combination, with fly-
ing weights operating substantially as de-
sceribed, of a sleeve mounted on the hub of the
governor-casing and arranged to revolve with
the hub and slide endwise thereon, chains con-

nected with the sleeve and with the flying

weights, said chains leading around suitable

gulding-wheels, with thearrangement of parts,

substantially as indicated, whereby the sleeve
13 moved endwise and from the eccentric by
the outward movement of the flying weights.

3. In a governor, the combination, with fly-

sleeve, the parts being arranged substantially
as indicated, of friction-wheels for engaging
the end of the sleeve, said frietion-wheels be-
ing mounted on a bell-crank lever, the latter
being connected with a lever extending at

right angles to the line of the engine-shaft, |

| and suitable devices for attaching weights, the

parts being arranged and operated substan-
tially as set forth.

4, In a governor, the combination, with fly-
Ing weights suitably connected with a sliding
sleeve,friction-rollers mounted on a bifurcated
bell-crank lever, said friction-wheels engaging
the end of the sleeve for controlling the end
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movement of the latter and the outward move.
ment of the flying weights, of a compound-le-

ver attachment for operating the friction-
wheels, the free end of said lever attachment
having a depending arm, and weights perma-
nently secured thereto,removable weights con-
nected with said lever attachment, the parts

‘being arranged and operated substantially as

set, forth. |
In testimony whereof I affix my signature in

presence of two witnesses.
P

JACOB KAISER.

Witnesses:
J. H. BURRIDGE,
G. J. HARDWAY.
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