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~ the following is a specification: -

 tion. Fig. 4 is a vertical longitudinal section

- tTical transverse section of the same on the line
- C G, Fig. 4. Tig. 6 is a longitudinal section of

- Sponding parts.

- particularly, in the use of an oscillating ring

. 1ty.. This plate or ring 18 kept in continuous
. oscillation, so that any point on a line drawn
- .from the center of gravity, at right angles with

- the plane of ‘this plate or ring, will deseribe a

invention is most plainly illustrated. In the
~ same, the letter A represents a ring or plate

- In line with the axis of the plate A. By uni-

- center pin, B, so that on such coupling it may

- oscillate. The projection b connects with, or,
rather, is embraced by, an eye or end of the

- bell-crank C, which is pivoted to a pendent

tary motion from the engine by means of a
- pulley, ¢, or otherwise. Upon the shaft D is
- loosely fitted a sliding cluteh, £, to which the

_.‘-h';:'.:h-_'l‘.-: — l - ' - . . .
fit, x E :i E ii E !1 % - "
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- CARL ROBERT RUNGVIST, OF STOCKHOLM, SWEDEN.

IMPROVEMENT IN GOVERNORS FOR STEAM- ENGINES.

| 'SPBCiﬁC.&tiGI}” formin gdipart of Lettcrs Patent No. 143..6&2, dated Oztober li, 1873 5. ap}_rlicétiOH filed
S S B February 15, 1873.

To all whom it may concern: )

Be it known that I, CARL ROBERT Rung-
den, have invented a new and useful Improve-
ment 1n Governors for Steam-Engines, of which

Figure 1 is a side view, partly in section, of
my improved governor, and Fig. 2 a face view
of the oscillating disk thereon employed. Ifig.
3 18 a side view of a modification of this inven-

of still another modification, and Fig. 5 a ver-

further modification. = |

Similar letters of réference indicate corre-

This invention has for its object to produce
a governor for steam-engines and other motors,
also for wheel-works, which will be simple -but
absolutely obedient to the various velocities of
the engine, and therefore effective upon the
valve, whose position it controls, and which,
as to wheel-works, will, through direct fric-
tional counteraction, keep them going at a
regular speed. The invention consists, more

or plate, or of a combination of several parts,

which are more or less symmetrically placed
around a common center of support and grav-

circle in space. -
In Kig. 3 of the drawing the principle of the

showing a projecting bow, a, fastened to it,
from the center of which bow a pin, b, projects

versal coupling the plate A is supported on a

arm, d, of a shaft, D, which shaft receives ro-

end of the bell-crank C is pivoted, and which |

LaCEI PR S E———

15 also connected with the stem-shank T2 of a
weight, ¢, in manner clearly shown. This
welght ¢ and stem T are so placed that they
will tend to move the cluteh £in the direction
of the arrow I shown in Fig. 3. A rod, h, ex-
tends from the stem E to the valve which is

to be controlled by the governor. The con-
nection is such that the valve is opened more
or less when the stem E moves in the direction
of the arrow 1, but closed when the said stem
moves in the direction of the arrow 2. As the
speed of the engine increases, and with it the -
speed of the shaft D, the centrifugal power of
the projection b on the disk will be increased
1 consequence of the more speedy oscilla-

tions of the plate A. The weight ¢ is then, by =~ -

such increase of oscillations, pushed in the
direction of the arrow 2, and the valve is
thereby closed to reduce the speed to the de-
sired ratio. . |

In order to explain the above operation it -
must be observed that the laws of centrifugal
force and of the various oscillations are in gen-
eral analogical. The law that “with unal-
tered angular speed the centrifugal force of a
rotating material point is in direct proportion
with the radius of the rotation,” may also here

‘be applied. It may be expressed in this man-

ner: When a system of material points osecil- .

lates in a ring or plate on a pin, as in the case

now under consideration, and when the oscil-
lations, their amplitudes being either large or
small, are isochronous, the force of oscillation
18 in direct proportion to the amplitudes of
the oscillations; consequently if a force, as is
necessary, counteracts the force of oscillation,
uniolding the same power as this force—or, in
other words, being in direct proportion. to the
amplitudes of the oscillations—these must be
1sochronous, whether they be larger or smaller.
The condition of isochronism being thus ob-
served, the raising power of the weight ¢
grows In proportion to the extent of oscilla-
tions and of their power, and the perfectly
1sochronous rotation is kept up, so that the
engine will, at all circumstances, receive iso-
chronous speed—the usual action of fits and
starts exerted by governors upon their valves
being thus, at least for all ordinary changes of
the engine’s speed, avoided. But even for the
most abrupt variance of the engine-speed, the



. aforementioned isochronism may be obtained

-~ by applylng two weights to act In opposite

~ par ts in the periphery of the ring or plate.

| Another arrangement is bhown in Fig. 1, in
“which a plate, A 1s represented as mounted

o upon & support, B the same as 1n Kig. 3. The

~universal joint connectmg the support and
plate consists of a ring, ¢, which can turn on

~ horizontal pins j that 1)103601: from opposite

 sides of the pin B, and which comes at right

~angles to the pins j two pins, ! {, on which the
phte A 18 held, and whereon it m&y oscillate.
In a position of rest the plate A stands at an

 acute angle to the vertical plane, which 15 at

right anﬂles with the axis of the support B, by

 the 1est1nn against it of three pins or ﬁlctlon .
- rollers, m m, that are mounted upon arms #,

“which progect from the shatt . This shatt 1 18-

 connected with a weighted bar, I, by which 1t

is pressed toward the plate A a set- -3Crew, 0,
- serving to control the position of the Welghted

bar I, so that it may keep the plate A in req- |
Rotary motion is imparted.

~ wisite 11101111&1:1011
 to the shaft ¥ by the driving-wheel p meshing

into the teeth of an elongated pinion, ¢, thatis

- mounted upon E. The pinion ¢ 1s of sufficient
-~ length to allow the shaft K to move longitud-
- inally in obedience to the action upon 1t of the

o weighted bar F and oscillating plate A. If
- the oseillar,tions_of the plate A increase in speed

“and in extent of motion, even for an almost

~1mperceptible short space of time, it will bear
~against the pins or rollers m m and crowd them

~away from its support, and will move the shaft

D against the weight I‘ tending to bring the

 latter more 1nto a Vertlcal line, and to cause 1t
to shut the valve, while reduction of speed will

cause an equwalent reduction in oscillations of
the plate A, and a greater liberation of the
weighted lever F, so that the valve may, by
the same, be more opened.

The smne system substantially 1s illustr ated
in Tigs. 4, 5, and 6, the only difference being
in the mmmel of connectmg the several paltb
for in ig. 4 the disk A is represented as be
- ing mounted by its universal joint upon & hol-
low support, G, through which a shaft, K, car-
rying the thlee arms % n and buttons m 1s fit-
ted, a spring, 7, crowding said pins against the
pl“bte A, and servin g as equivalent for the
weight I of Iig. 1.

A pinion, s, hunﬂ loose upon the shaft B,

| meshes into a toothed segment, ¢ that is

mounted upon a weighted crank-lever, H,

from which the connecting-rod » extends to |

the valve. When the speed of the engine 18 .
mcreased the increased friction on the buttons N

m causes 'the loose pinions s to act upon the

lever H in such manner as to move 113 to more

or less shut the valve.:

In Fig. 6 the same invention again is rel)le |
sented in connection with a still dlﬁel ent means
of transmitting the sliding motion of the rotary
shaft to the valve and of operating the same

by two connectmn ‘weights, all of which will o

be clearly understood by 1eferenee to the drcm |
ings. -

rangements, the dlﬁ'erence in speed eventually

arising between the engine and the governor =
causes the steam-valve to be shut or opened -

The greater force of resistance of the governor, .
which is required when the valve 1s to be shut

arises from the disk then making wider: oscﬂ EE
lations, which are, however, ISOGIII‘OHOIIS with =~
the less wide, and csmsmg in this manner,

greater fllCthIlELl resistance in the buttons m.

- Instead of the three buttons m may be used
a ring of smaller dimensions than the oscillat-
ing ring or plate, having about the same outer -~
This ring rotates with the shatt I,
and is applhed to it in such 2 manner that a
greater or less inclination against the same is
obtained, following thereby the oscillations.
The countel -pressure of the ring is suitably

dmmeter

regulated by a weight In conformity with. thu

general law of 1300111 onous oscillations.

Having thus deseribed myinvention, I claim

as new and desire to secure by Letters Pat-

ent—

1. The oscillating plate A and radial arms
m n, combined with the shaft E and weighted
lever I, substantially as and for the purpose
descnbed

2. The Welghted bar I, arrang ed in conjunc-
tion with the shding shaft £ and plate A, for
the purpose spemﬁed /

The above specification of my invention

| siened by me this 6th day of August, 1372.

CARL ROBDRT BUN GVIST
Witnesses:

EGENHANDIGA NAMNTUKNINGER CWITTNA,
OL STRANDBERG RUNNOKOLMBLAD.

It may be observed that, in the. last two ar- :
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