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UNITED STATES

PATENT

MARTIN ELLSWORTH HALL, OF THE UNITED STATES NAVY.

VALVE-GEAR.

SPECIFICATION forming part of Letters Patent No. 420,058, dated January 28, 1890.
| Application filed August 15, 1889, Serial No. 390,909, (No model.) __ |

To all whonv it mals concerm:

Be it known that I, MARTIN KLLSWORTH
HALL, an officer of the United States Navy,
and a citizen of the United States, have 1n-
vented certain new and useful Improvements
in Valve-Gears; and I do hereby declare the

following to be a full, clear, and exact descrip- |

tion of theinvention, such aswillenable others
skilled in the art to which it appertains to
make and use the same.

My invention relates to an improvement in
automatic valve-gearing for steam-engines,
and more particularly to an improvement in
the invention disclosed in Letters Patent No.
406,835, granted to me July 9, 1889, the pri-
mary object of the present invention being
to keep the valve under positive control, and
in so doing to effect a complete and instanta-
neous cut-off of steam without any change
whatever in thelead, release, or compression;
and with this end in view the invention con-
sists in improved mechanism for automati-
cally regulating the passage of steam through
the valve of an engine, or of cutting off the
supply at varying points of the stroke of the
engine when necessary to cause the engine to
run with nniform speed and with an eco-
nomical use of steam. | |

Referring to the accompanying drawings,
Figure 1 is a view in side elevation of my in-
vention as adapted to a single-acting engine,
Fig. 2 is a horizontal section on the line x «
of Fig. 1. Fig. 3 is a view of the cam, the in-
ner face ofsthe grooved loose disk, and small
eccentric upon which the loose disk turns;
and Fig. 4 is a view of the inner face of the
erooved fixed disk. | -

A represents a grooved disk keyed to the
crank-shaft M. This disk has an eccentric
groove A’ in its inner face, Figs. 2 and 4.
Said groove is wider at A*—that 1s, on the
steam side—to admit of sufficient movement
of the valve to cut off steam, as hereinatter
explained. A small eccentricD is also keyed
to the erank-shaft in such a position that the
Jloose grooved disk C, which turns upon the
eccentric D, will always have its groove C’
concentric to the groove A’ of the fixed disk A.

B is a cam loosely mounted on shaft M be-
tween the grooved disks A and D and actu-
ated by the loose disk C through the instru-

|

|

|

b the loose disk C and the cam B are connected
and made to maintain the same relative po-
sitions to each other; but as the loose disk
be a slight slip motion between the two parts.
This is accomplished by forming a slot b’ in
the loose disk for the pin b to work in, Figs.
1 and 3. The loose disk C has a wide por-
tion C? to its groove, and when in its normal

1 position this wide part commences where the
wide part of the groove A’ in the fixed grooved

disk ends.

The ends of the pin E of the slide-block F
(which latter works between the disks A C)
enter the groove A’ of the fixed groove on one
side and the groove C’ of the loose disk on
the other. The pivoted centrifugal weights

H H are connected with the loose disk C by

means of the links L I, the springs K K keep-
ing these weights in until the centrifugal force
overcomes the tensile action of the springs,
Fig. 1. |

F’ is the valve-stem, and G is the guide for
the valve-stem F’ and slide-block F.-

The action of this valve-gear is as follows:
Steam being admitted to the cylinder, the en-
gine revolves, and the pin K in the slide-block
F of the valve-stem F’ is confined to a nar-
row eccentric groove, as shown in Fig. 1, for
where the groove in the fixed disk 1s wide
that in the loose disk is narrow; so the com-
bined effect of the loose and fixed disks is to

give the valve the ordinary normal move-

ment, the cam B not coming into play thus
far at all, due to the fact that only ordinary
speed has been maintained. Now, if the en-
gine increased its speed beyond the limit of

revolution for which the governoris adjusted,
the centrifugal weights H H fiy out, and by

means of the links I I increase the angular
advance of the loose disk C, to which the links
are connected, and also the cam B. This
brings a greater or less part of the wide por-
tion of the groove €’ of the loose disk C op-
posite or coincident with the wide portion A*
of the groove A’ of the fixed disk A, and it
brings the cam B into a sliding contact with

| the slide-block F, thus instantly cutting off

steam by means of the valve at the end of
the valve-stem F’. The wide parts of the
arooves of. the fixed disk A and theloosedisk

mentality of the pin 6. By means of this pin | C permit the pins E to take the mevement

55

and cam are on different centers there has to -
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10

given to the slide-block F by theimpingement

of the cam B against the block F, and the
edge of the cam B when shifted to th1s pOsi-
tlon by the loose disk C, conformsto the wide
portion of the grooves in the loose disk and
fixed disk so pe1feetly as to preventany play
of the pin K in the grooves, thus defining the
course taken by the pins E. As the Toose
disk C and the cam B advance together, the
wide part of the groove in the disk C over-
laps the wide part of the groove in the fixed
disk A just enough to allow the pin K to
move in them the same distance, and no

more, that the cam B moves the shde—block'

F. Assoon as the normal point of release is
reached, the actuating portion of the cam
having passed the slide-block, the valve re-

- news its normal movements until the pointof
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cut-off 1sagain reached. Should the speed of
the engine slacken so that the tension of the
springs L L becomes greater than the cen-
trifugal force of the Wewhts H H,the weights
will be drawn in and the valve be actuated
so as to cut off steam at a later portion of
the stroke in order to keep the engine up to
its speed. Thus it will be seen that this
valve-gear with a single valve gives any re-
qulred cut-off without chanﬂ'mﬂ' the lead, re-
lease, or compression, and rwht here I may
say 1n conclusion that Whﬂe the drawings

show the valve-gear as adapted to a Smo‘le-'

acting engine itis also applicable to (]011ble-
aetmn' engines as well.
Hanﬂ' thus described my invention, what

I claim asnew, and desire tosecure by Letters

Patent, is—
1. The combination,with a shaft, a grooved

rigid disk keyed theleon a small eeeentrw
also keyed to the shaft, and a grooved disk
loosely mounted on the small eeeentuc of a
valve-rod having pins which extend looqely
into the grooves in the rigid and loose disk

~and an automatlc centr 1fun*a1 2OvVernor ¢on-

nected with the loose disk, whereby the an-
gular advance of the latter relative to that of
the grooved rigid disk is increased, substan-
tla,lly as descrlbed

2. The combination,with a shaft,a grooved
rigid disk keyed ther eon, a small eccbntnc
also keyed to the shaft, and a grooved disk

loosely mounted on the small eccentne of a

cam loosely mounted on the shaft between

the rigid and loose disks, said cam having

connection with the latter, a valve-rod ha,v—
ing pinswhich extend loosely into the grooves
in the rigid andloose disks,and an automatlc
Celltllfllﬂ'&l governor connected with the loose
disk,wher eby the angular advance of the lat-
ter relatwe to that Of the grooved rigid disk

6o is increased, substantially as descr ibed.

420,058

3. The combination, with a valve-rod and
actuatlnﬂ'elank shaft, of cam,rigid and loose
disk mechamsm located on sa,ld sh&ft and an
automatic centrifugal governor havmﬂ' such

connections with the Sald cam and conceutmc .

mechanism that their relative positions are
changed according to the speed of the engine
to effectually control the movement of the
valve, substantially as described.

4. The combination, with a valve-rod and

actuating crank-shaft, of cam,rigid and loose

disk mechamsm located on the crank-shaft,

the said rigid and loose disk mechanism be-
ing grooved substantially as described, and
an automatic centrifugal governor loosely

connected with the loose disk and cam, and
adapted under normal speed to maintain such

relative positions of the grooves in the rigid
and loose disk mechanism that the valve hav-
ing. connection therewith is kept within its
normal limits and when under
speed to so vary the relative positions of the
grooves and cam that the valve is given an
carlier cut-off and the supply of steam is more
limited, substantially as described. -

5. The combination of a valve-rod, a ecrank-
shatt, a grooved disk (whose groove is widest
on the steam side) rigidly secured thereto and
directly actuating said valve-rod and valve,
whereby the admlssmn release, and compres-
sion are normally and mvamably controlled,
a cut-off cam loosely mounted on said crank-
shaft, and a grooved disk loosely suspended
upon a small eccentric fixed to the crank-
shaft, each provided with a rotary movement
upon sald crank-shaft, substantially as de-
SClib(—"d |

6. The combination of a single valve and
valve-rod, a crank-shaft,a gr ooved disk (whose
groove 1s widest on the ste&m side) rigidly se-
cured thereto and directly actuating said
valve-rod and valve, whereby the admlssmn
release, and compression are normally and
invariably controlled, a cut-off cam loosely
mounted uponsaid er .zmk-sh aft, and a grooved
disk loosely mounted upon a small eeeentl ic
fixed to the crank-shaft, each adapted with.a
rotary movement upon said crank-shaft and
small eccentric, respectively, and opgrated by
an automatic centmfun‘al governor, wher eby
steam 18 cut off at varying pomts of the stroke
by said valve without chanﬂ'e in the lead, re-
lease, or compression, substantmlly as de-
scribed.

In testimony whereof I affix my signature in
presence of two witnesses.

MARTIN ELLSYVORTII ITALIL.

Witnesses:

Gr. D. CHAPMAN,
W. L. SARGENT.
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