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To all whom it Maly CONCETI:

Be it known that I, JoEN B. KELLY, a citi-
zon of the United States, residing at Portland,
in the countyof Multnomah and State of Ore-
oon, have invented certain new and usefual

‘TImprovements in Valve-Regulating Mechan-

ism for Steam-Engines; and I do declare the
following tobea full, clear, and exactdescrip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains to
make and use the same.

The invention relates to valve-regulating

mechanism for steam-engines, and while pri- :

marily designed for use with engines of the
rotary type—such, for instance, as that set

forth in a companion application for patent

filed of even date—is not necessarily limited
to that style of engine, but, if desired, may be
employed in connection with the ordinary re-
ciprocating engine. S

The object of the invention isto provide an
improved form of valve-regulating mechan-
ism by means of which the admission of steam
to the engine will be positively controlled
and regulated and by means of which it will
be entirely cut off and remain cut oif should

‘any accident occur to the machinery—such,
for instance, as the parting of the main belt.

~ ‘With this and other objeets in view the in-
vention consists of certain features of con-
struction and combination of parts,which will
be hereinafter fully described. |
In the accompanying drawings, in which I
have illustrated the preferred embodiment of
my invention, Figure 1is a perspective view
of a rotary engine, illustrating the applica-
tion of my invention. Fig. 2 is a side ele-
vation, on an enlarged scale, of the valve-
regulating mechanism. Fig. 3is atransverse
sectional view through the mechanism and
valve-chests of the engine.

Fig. 5 is a detail view showing the difterent
parts of the mechanism separated. o
The valve-regulating mechanism consists

of a cam-yoke 36, from the sides of which

50

project the valve-stems 37 38, the former pro-
jecting into tie valve-casing 6* and carrying
the valves 39 40 and the latter projecting
into the valve- casing 6* and carrying the
valves 41 42 to open and close the ducts 9 9,

| Fig. 4 is a verti-
cal sectional view through the valve-chests.

I thatlead totheengine-cylinder, the governor-
| weight 54, the variable valve-shifter 49, the
pinion-hanger 48, pinion 50, with its pinion-
stud 52, the posifive valve -shifter 47, the
lock 45, the lock-pin 51, and several minor
details hereinafter described. The lock pret-
erably consists of a ring 4%, keyed to the
drive-shaft of the engine and provided with
a collar 45° and a head 45° having hooks 454
and 45°, in the bills of which are formed
notches 45' and 455. o |
{  The positive valve-shifter preferably con-
sists of a plate 47%, having an elongated ap-
erture 47%. This plate is supported upon the
collar 45° of the ring 45 by a bow-spring 46.
On the periphery of the plate 47" is an over-
hanging shifting head 47°, provided with a
curved working face 47°¢ and a transverse ap-
erture 474, In the front face of the plate at
a point opposite the shifting head is formed
| a notch 47¢ for a purpose hereinafter to ap-
pear. - |
| The pinion-hanger 48 consists of a ring
| placed on the drive-shaft in advance of the
plate 47¢ and provided with an apertured
ear 48°. -

The variable valve-shifter 49 consists of a
| ring 499, placed upon the drive-shaft in ad-
| vance of the pinion-hanger and provided on
its front face with a circular rack 49* and on
| its periphery with a shifting head 49°, hav-
ing a curved overhanging shifting face 497
which projects toward the plate 47° and
travels under its overhanging shifting head.

The pinion 50 engages the circular rack 49°
| and is connected to the perforated ear 43* of
| the hanger 48 by a stud-bearing 52, which is
tightly driven through said ear and extends
through the pinion and the perforated ear
and projects into the slot or recess 47° in the
face of the plate 47*. ~ A spacing-sleeve o2*
is placed upon said stud-bearing between the
perforated ear 43* and a pinion.

| A stop-collar 55 is secured to the sha{ft by a

set-serew 55° and prevents the parts confined
between it and the lock 45 moving length-
wise of the drive-shatt. S

of a ring 54*, having projecting from 1ts pe-
riphery a weighted head 54°, provided in its
face with an apertured ear 54°. To the rear
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The governor-weight 54 preferably consists
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face of the head 54" is secured a curved rack-

bar 54°, which meshes with the pinion 50.
Projecting from the periphery of the ring at
a point opposite to the weighted head is an
overhanging perforated lug 549 to receive the
lock-pin 51, which is provided with a perfo-
rated bead 51°. This pin passes loosely

through the lug to permit of a free swinging

movement of the governor- weight and is
driven tightly through the aperture 479 of
the plate 47°, so that it will not become acei-
dentally disengaged. The extreme rear end
of the pin engages one of the hooks of the
head 45° of the lock-ring 45 and projects
slightly beyond the same. |

56 denotes a coil-spring loosely encireling
provided with two oppo-
sitely-projecting arms 56® and 56°, the former
of which projects through the perforated
head 51* of the lock-pin o1, and the latter of
which projects through the perforated lug
o4¢ of the weighted head 54¢. |

- To vary the force of the governor-weight
acting against the spring 56, T provide said
welght with screw-threaded apertures 54f to
receive the threaded weight-plugs 545, To
increase the weight of the governor-head
against said. spring, the plugs are screwed
Into the governor-head. To lessen the force,
the plugs are removed. By referring to the
drawings it will be noticed that the aperture
1n the plate 47* and the ring 54* have diame-
ters greater than that of the shaft to permit
of a free axial movement of the plate and
ring with respect to the shaft. It should also
be borne In mind that the ring 49* is not
keyed to the shaft, and while it has no axial
movement with respect to the shaft it is free
to turn thereon.

Having described the construction of the
valveregulating or shifting mechanism, T will
now proceed to describe the manner in which
the steam is admitted to the cylinder and ex-
hausted from the same by the said mechan-

 1sm, Taking eighty revolutions a minute to

be the desired speed at which the engine is
to be run and to be cut off at three-fifths of
everyone-half revolution when working un-
der a given load and a given head of steam,
the engine is started by admitting the steam
to the valve casings or chests. T'he steam
passes through the open port into the cylin-
der at the rear end of the piston and sets the
engine in motion with gradually-increasing
momentum until the desired speed is reached.
When the engine is first sot in motion and
it gains a sufficient speed to affect the
steam-regulating mechanism, the valves are
shifted to their full movement by the posi-
tive valve-shifter, which in its revolutions
around with the shaft within the cam-yoke
éngages sald yoke at a point (marked z )
toward the latter end of each half-revolution
of the piston and. begins to move the yoke

§)

and valve-heads in the direction of the port -

toward which the

piston is moving. Now

when the vavle-shifter hag reached a point on |

results as before.

the cam-yoke (marked %) the piston is at that
moment in a position to start on the second
half-revolution, and at this point the port is
quickly uncovered by the action of the posi-
tive valve-shifter acting against the bulged
face 2, (seen opposite the valve-stem on the
inner surface of the cam-yoke,) thereby ad-
mitting the live steam to the second port and
allowing the used steam to be exhausted from
the cylinder back through the first port. The
ports now remain wide open, one to admit
steam to the cylinder and the other to ex-
haust the used steam from the cylinder until
the positive valve-shifter has moved around
with the engine and engages the cam-yoke
toward the end of the second half-revolution,

‘and the valves are again shifted in an oppo-

site direction in like manner and with like
Now when the speed of
the engine has inecreased sufficiently to af-
fect the steam-regulating mechanism then

the governor-weights, acting against the coil- .

spring, cause it to give way and to allow the
curved rack to swing backward and to rotate
the pinion, and that in turn rotates the cir-
cular rack and variable valve-shifter, the lat-
ter moving around toward the way the en-
gine is running. When the variable valve-
shifter has moved out from under the posi-

tive valve-shifter and advancing ahead of

the latter, said valve-shifterin its revolations

around with theengine engages the cam-yoke

In advance of the positive valve-shifter and,

‘being shorter and traveling on a shorter ra-

dius, moves the valves to such a position that

| the valve-heads rest directly over the ports

to the cylinder, cutting off all the steam from
the eylinder and allowing the engine to move
under the expansion of the steam contained
in the cylinder to the end of the half-revo.
lution, when the positive valve-shifter en-
gages the cam-yoke and moves the valves to a,
afull-open position, ashasbeen described. As
the speed of the engine increases the greater
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will be the forece exerted against the coil-

spring by the governor-weights, thus allow-

ing the curved rack to swing farther back
and likewise to move the variable valve-
shifter farther in advance of the positive
valve-shifter and to cut off the steam earlier
until the engine is running at eighty revolu-

| tionsand cutting off at three-fifths when worlk-

Ing, as before specified. Now if for any rea-
son the load of the engine should beincreased
or the steam-pressure should be decreased,
thereby causing the engine to move slower,
the governor-weights would then act with Jess
force against the coll-spring and the curved
rack would be drawn forward by the tension
of the partially-released spring, and the va-

riable valve-shifter would be drawn back and

thereby effecting a later cut-off ; but if, on
the other hand, the load of the engine should
be deereased or the steam-pressure should be
increased, thereby causing the engine to run

faster than desired, the force of the governor-
welghts would be ‘Increased and cause the
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curved rack to swing farther back and to
draw the variable valve-shifter farther ahead
and to cut off the steam earlier until the gov-
ernor - weight ring was brought to a rest
against the shaft. Then if the speed should
continue to increase the bow-spring will be
compressed and allow the positive valve-
shifter to drop down toward the same radius
in which the variable valve-shifter is travel-
ing, and thus to shorten the movement of the
valves until both valve-shifters are traveling
in the same line and the valves closed over
the ports in the valve-chest, thus cutting off
the steam for the entire revolution of the en-
cgine-piston.
against the governor be so great as to com-

press the bow-spring still further, as in the

case of an accident, such as the parting of
the main belt while the engine was under a
full head of steam, thus causing the engine

 to lunge forward with a jerk, then the lock-
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pin will move down and engage the notch
15f of the lock and lock the head of the posi-
tive valve-shifter to turn in the same arc as
the head of the variable valve-shifter. The
positive valve-shifter now being locked and
the steam being cut off, the engine will soon
come to a stop. | |

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ont of the United States, 15—

1. In a valve-regulating mechanism, the
combination with a rotary drive-shaft, of a
positive valve-shifter mounted to turn with
said shaft and having an independent radial
movement with respect to the same, a vari-

‘able valve-shifter loosely mounted on said

shaft to turn independently of the same and
in a smaller arc of a circle, a governor-weight
pivoted eccentrically to the positive valve-
shifter and geared to the variable valve-
shifter to rotate the same independently of
the drive-shaftt. | |

2. In a valve-regulating mechanism, the
combination with a rotary drive-shatt, of &
positive valve-shifter mounted to turn with
said shaft and having an independent radial
movement with respect to the same, a vari-

able valve-shifter loosely mounted on said
shaft and

~ governor-weight pivoted eccentrically to the

positive valve-shifter and provided with a

curved rack,and a pinion hung from thedrive- |
~shaft and in mesh with the curved rack and
with the segmental gear. |

8. In a valve-regulating mechanism, the
combination with the rotary drive-shatt, of a

Should now the force exerted |

provided with a segmental gear, a |

positive valve-shiftei‘ mounted to turn with
said shaft and having an independent radial

e

movement with respect to the same, a vari- 6o

able valve-shifter loosely mounted on saild
shaft and provided with a segmental gear, a
hanger fixed to turn with said positive valve-
shifter, a governor-weight pivoted eccentric-
ally to the positive valve-shifter by a pivot-
pin and provided with a curved rack, a pin-
ion journaled eccentrically to the pinion-
hanger and engaging said curved rack and

the segmental gear, and a spring having one .'

' end connected to the pivot-pin and the other
end to the governor-weight. _ |
4. In a valve-regulating mechanism, the

combination with the rotary drive-shaft, of a
lock keyed theretoand provided with a hooked
head and a supporting collar or ledge, a posi-

| tive valve-shifter supported upon said collar

by an interposed spring and having an inde-
pendent radial movement with respect to the
shaft, a pinion-hanger mounted on said shaft,
a pinion, a pin upon which the pinion 1s
mounted, said pin passing through an ear of
said hanger and engaging a notch in said
positive valve-shifter; a variable valve-shifter
mounted to loosely turn upon said shaft and

1 provided with a segmental gear which meshes

with said pinion, a governor-weight provided

| with a curved rack to engage said pinion; a
| pin pivotally connecting the governor-weight

with the positive valve-shifter and having its
inner end engaging the hooked head of the
lock, and a spring having one end connected
with the outer end of said latter pin and its
other end connected to the governor-weight.

5. The ecombination with the reciprocating
valves and a connecting-yoke, of a rotary
drive-shaft, a positive valve-shifter mounted
to turn with said shaft and engage the yoke
and having an independent radial movement

with respect to the shaft, a variable valve-

shifter loosely mounted on said shaft to turn
independently of the same and in a smaller
arc of a circle and to engage the yoke, a gov-
ernor-weight pivoted eccentrically to the posi-
tive valve-shifter and geared to the variable
valve-shifter to rotate the same independ-
ently of the drive-shaft.

~ In testimony whereof 1 have hereunto set
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my hand in presence of two subscribing wit-

nesses.: | | _
JOHN B. KELLY.

Witnesses:
A. B. SUIT,
BENT. G, COWL.
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