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UNITED STATES PATENT OFFICE.

RICHARD GRIFFITH VERE MYTTON, OF BIRMINGHAM, ALABAMA.

VALVE-GEARING.

SPECIFICATION forming' part of Letters Patent No., 427,704, dated May 13, 1890.
Application filed December b, 1889, Serial No, 332,678, (o model,) -

To all whom it may concermn: |
Beitknown that I, RICHARD GRIFFITH VERE
MYTTON, a citizen of the United States, resid-

ing at Birmingham,in the county of Jefferson

and State of Alabama, have invented certain
new and useful Improvements in Valve-Gear-
ing; and I do declare the following to be a
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the

art to which it appertains to make and use the

same, reference being had to the accompany-
ing drawings, and to the letters of reference
mm‘ked thereon, which form a part of thls
specification.

My invention relates to that class of valve-
gears 1n which the valves are operated by
means of a rocking disk pivoted to a driving
or intermediate Sh&ft and capable of be.mﬂ
canted thereon by means of a shifter plﬂced
on or adjoining the said shaft.

The objects of the improvement are, first,
to obtain “lead,” where such is required, with-
out the addition of extra parts; second,to pro-
vide a construction in which all the pmt% will
co-operate In gaining simplicity by arranging
certain p&l‘LS to pelferm double duty or,
rather, serve two purposes; third, to 1)1*0\71(16
for wear where such is most lmble to take
place; fourth, to provide a simple, practical,
and eflicient means of moving the shifter in
altering the travel of valve ::md reversing it;
fifth, to provide a simple and practical con-
struction whieh will facilitate its application
to a locomotive by enabling certain parts now
m general use on locomotives to be retained,
and thus avoid the necessity of remodeling
nearly the complete machine, and, sixth, to

provide a new and improved means of com-

pensating for the vertical movement of the
locomotive in its axle -boxes, so that nomatter
how violently the engine may be pitching the
valves will move as accumtely as they would
1f the engine were perfectly steady. I attain
these Ob]ects by means of the mechanism set
forth in the accompanying drawings, where-
In— B
Figure 1 1s an end elevation, partly in sec-
tion, of my improved valve- 0&1;1‘ the section
being taken on line z x, Tl Fig. 218 a
plan pm*tly in gection. 111 3 1s a1 edoe ele-
vation of the sector.

I‘lg.& is a side and ed oe |

03, int(}”l‘&l with or

view of a modified form of strap and stirrup.
IFigs. o and 5™ are cross-sections of one of the
rocking disks. FIigs. 6 and 7 show the man-
ner of supporting the stirrups on a locomotive-

frame, and also the manner of conveying the

motion outside the frames to the valves; and
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Fig.8isa plan and elevation of the horizontal

rock-shaft and arms.

1The same letters refer to the saume parts 11
all the figures.

The shaft A may be either the main driv-
ing-axle of the locomotive or other-engine or
a counter-shaft geared thereto. T'itted on the
shatft and keyed thereto 1s a sleeve B, having
pins b, which form the pivots for the 1*0(31\111'3

~disks, pro;]eetmw one on each side at diamet-
Midway between the

rically-opposite points. |
two pins a longitudinal slot b’ is cut com-

pletely through one side of the sleeve, extend-

ing from one end of the sleeve nearly to the
other. At the open end of the slot a bridge
attached to the: SIG@V@,
crosses the slot, the inner edge of the slot
forming with the bridge a way or guide in
which slides the arm ¢ of the shifter C.
latter consists of a sleeve or collar provided

with flanges ¢’ and sliding freely on the shaft
A. Ina locomotive-engine the shifter is sup-

plied with two arms ¢, projecting in opposite
directions along the shaft or HAIG? one being
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ninety degreesin advance of the other u*ound

the axle, .‘;md each arm opel"&tmﬁ to cant a
disk.

The rocking disk or disks D are formed in
halves diametrically and tongued and grooved
one into the other, as shown in Tig. 5% the
two parts being held together by means of
two eye-screws d, serewed into one part and
keyed to the other, as shown. One of these
screws forms a wrist-pin, by means of which
the disk 1s connected with the shifter C, the
meeting edges of the halves of the disk being

cut away at that point to permit the arm c of

the shifter to pass through. Said arm is pro-

vided with two oufwaldly-progeetm jaws ¢,
between which is received the wrist-pin d.
The disk being pivotedly mounted on the
pins 0, it is plmn that .any movement of the
shifter along the shaft A will cant the disk
one way or the other from an equatorial posi- -
It 1s also evident that the

t1011 on the shaft,
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wrist-pin d must be parallel with the pivot-
pins b in order to prevent it from binding in
the jaws of the shifting-arm. In all casesthe

pivots b are set at right angles to the shaft,
and 1n the case of a locomotive those on one

sleeve are set ninety degrees ahead ol those
on the other. The opening through the disk
1s made elliptical, with its major axis at right

angles to the axis of the pivots, in order to

allow room for the disk to rock on the shaft.
I obtain any desired lead of the valve by
placing the disk on the shaftatan angle with
the axis of the pivots b, the holes for the piv-

- ots being made obliquely to the plane of the

20

disk, as shown in Fig. 2. The proper angle
to give the desired lead having been once de-
termmed and the disk aeeumtely set thereis
no valve-setting to be done.

T'o convey the rocking motion of the dlS]{
to the valve, the perlphery of the dislk is
grooved and a strap K is placed therein pro-

- vided with diametrically-opposite journals e,
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relation to theshaft.

on which are pivoted the arms of the stirrup
K. Midway between the pivotal points of
the arms thestirrup has a stem or shaft f pro-
o at right angles with the shaft A and
adapted to be received in a suitable bearing,
whereby the stirrup is supported in proper
The oscillating or rock-
ing motion imparted to thisshaft f is readily

caused to reciprocate the valve-stem by means

of a rock-arm F/ and wrist-pin 1.
In a locomolive, since the stem f must be
sapported on the frame, while the axle A is

carried in the axle-boxes, it is necessary to

provide means for permitting the axle to rise
and fall in the pedestals without disturbing
the action of the gear.
means of the devices shown in Fig. 4, where
the sidesof the strap adjacent to the journals
are faced off and thie stirrup-arms are slotted
to permit the journals to rise and fall therein,
the journals having large heads ¢’, or some
similar device, to hold the stirrup in place.
The strap here shown is made in two parts,
so as to be adjustable to the disk and to pro-
vide for taking up wear. The two parts of
the strap are held together at one end by a
bolt 2 and at the other end by a wedge €°,
driven between opposing lugs on the two

parts.

The mechanism for moving the shifter to
and fro alongtheshaftand ho].dm git and the
disk or dislz;s at any desired point is as fol-
lows: Fulerumed upon a fixed brace G, which
In a locomotive may be fastened across be-
tween the frames,is a lever I, capable of turn-
ing horizontally about a vertical pivot G, and
having at one end a fork II” to connect it
with the shifter, as hereinafter more fully de-

sceribed, and at the other a fork IH® the arms

of the forks lying in vertical planes.

In the fork H* is pivoted a small block I,
whose top, bottom, front, and baclk may be
perpendicular; but whose sides are chamfered
off or inclined, so that a section of the block
forms arhomb, as shown in Fig.3. The block

lifting-arms being dispensed with.

This I accomplish by

497,704

18 thus fitted to slide hetween the flanges of
a peripherally - grooved sector I, secured
obliquelyon a tumbling-shaft .. Tocompen-

sate for the versed sine of the angle, through

which the arm of the lever moves and which
would tend to draw the block I out of the
orooved sector, the curve of the sector is
struck with a radius greater than the distance
from the center of the tumbling-shaft {o the
cdge of the sector, so that the block has a
solid bearing in whatever position the sector
may be. It is obvious that with certain pro-

- portions of the sector and the lever-arm,

through which the shifter is moved, the curves

of the sector will become a straight line, and
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if the arms of the lever be very small the

curve may have to be described with a con-
vex 1nstead of a concave surface.

In a loecomotive the tumbling-shaft L. may
be the one now used to shift the links, the

may be rocked, as usual, by the arm L. and the
reach-rod M. When the shaftis rotated from

one position to anothaer, the inclined sector
acts to throw the lever IT one way or the other

and thereby slide the shifter along the main
shaft A, whereby the disks D are more or less
inclined, and the travel of the valve is regu-
lated. In moving from one extreme of its
travel to the other the sector causes the disks
to be canted from one position to the oppo-

site, and thereby operates to reverse the en-
gine from full front to full back, or vice versa.

When the sector is arrested at any interme-
diate position, 1t holds the disks at such an
angle that the steam 18 cut off more or less
carly in the stroke. At the same time the
lever I and shifter C are rigidly locked
against displacement by the strain on the
disks. The lever 1s conected to the shifter,

preferably by the following means: An ellip-

tical ring N 18 placed in the groove of the
shifter and accurately filted between the
flanges ¢’. The ring may be made in halves
and bolted together, or one of the flanges ¢’
on the Blllftel‘ may be made 1emovab10 to
allow the ring to be Shpped on. As shown
in Fig, 1, the minor. axis of the ring is
‘Jlaced Veltlb.{:ﬂh" the major axis 1}1‘0V1dmﬂ*
for the mnecessary play equal to the versed
sine of the angle described by the end of the
lever I in moving the shifter. The axial pins
n are placed on the line of the major axis,
and have an accurate sliding f[it in holes in
the arm of the fork II’, the spread of thefork
and the length of the pins being great enough
to provide for the vertical play of the shaft
A in 1ts bearings. This vertical play may be

provided for by placing the major axis of the
ring vertically and making the minor axis

enouﬂh larger than the dmmetel of theshifter
to allow forthe versed sine of the arc described
by the lever H. Since the disks D must be
placed inside of the frames in a locomotive,
some provision must be made for transmit-
ting their motion to the outside, where the
valve-chests are located. In Figs. 6 and 7 a

The shaft
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mode of doing this is shown, the first illus- |

trating the &1‘1‘&1]0(3]1]61113 em ployed when the
disks are near the ends of the axle, and the
other, that to be preferred when the disks are
for some reason obliged to be close together.
A transverse brace 0 i s bolted becm'ely to
the frame P, having ofsu,s 0, in which are
journaled the %tu*rup -shafts f Horizontal
suitably mounted on the
frames transversely thereto, and their inner
ends are connected by rods R with the wrist-
pin £/ of thestirrups. The rods are provided
with some accurate device for adjusting their
lengths, such as turn-buckles ». The outer
ends of the rocker-arms Q are conneeted with
the valve-stems S.

I am aware that so-called “drunken disks”

have been used in valve-gearing, and I do not
claim, broadly, sunch a dlSli as Lhe actuating
element of a valve motion; but -

What I do claim, and (16,511‘6 1o secure by
Letters Patent, is—

1. In a valve- -gearing, the disk D, formed
in halves, tong ued and frl"ooved ‘rooether, and
united by yebaltfs d, tlle meeting edges of
the parts being cut away ad,]&eent to one of

said bolts, wher eby 1t 18 adapted to serve as
a wrist-pin for moving the disk, substantially
as desel 1hed.

2. The combination, with the shaft A and
pivoted disk D, of the Shlfter C, consisting of
a flanged S]eeve encireling the shait? and ]an -
Ing an arm engaging W1th the disk, and an
elliptical ring V fitted hetween the flanges
of the slnfter and provided with pins n, sub-
stantially as desel ibed.

o. 'I'he combination, with the 511&f13 A, of the

sleeve B, secured thereto having the pins b,
the slot 07, and Dbridge 2)2 the shifter C, slid-
ing on the shaft z_md lmvmn" an arm c, htted
to ,_shde in the slot 4/, the disk D, pwoted on
the pins b, and lmvmfr a wrist-pin d, engaged

by the arm of the Sh1fter f_-,ubstfmtmllv a8 rle-
Scmbed |

. The combination, with the shaft A, of the

_ :3leeve% B, secured thereon and pl"OVlded with
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disk 1)0111

the pins b projecting at 11ﬂ*ht angles to the
shaft, the pins on one %1eeve 1y111ﬂ' in a plane
at 11011t angles with that of the pinsg on the

obher sleevo a shifter C, located between the

sleeves fmd having two arms ¢, extending
along the sleeves 1111(1“?;137 between the pins b
and the disks D, mounted on said pins b, and
connected with the arms ¢, the plane of eaeh
at an angle with the axis of the
pins, Subsmntmlly as de.sm 1bed,

5. The combination, with the Sh}.fter C, of
a lever having one end engaging with thﬁ
shifter and &da,pted to move 113 and a grooved
sector placed obliquely on a tumbhnmshaft
and engaging with the other end ofthe lever,
substantlaﬂj as described.

0. The eombination, with the shlfter C, of

the lever I, engaging therewith at one end

and carrying at 1ts other end a pivoted block

I, having ineclined sides, a tumbling-shaft 1,

a sector Ix secured thereto in an obhque po-
sition and having a grooved periphery in
which the block I 18 ﬁtted to slide, substan-
tially as desecribed.
- 7. The combination, with the langed 9111fL01*
C, of the elliptical rin D"N itting between the
ﬂmwes and provided mth pwot-pms n, and
a fmked lever engaging Wlth smd pms, stub-
stantially as descubed
8. The combination,

with . a cylindrical

[

stantially the same as the diameter of the
shifter and 1]1‘0V1(10(1 with pivot-pins n on the
line of its minor axis, and a lever having a
forked end receiving the pivot-pins, the Spre&d
of the fork being somewhat greater than the
outer diameter of the ring at its minor mm,
substantially.as descrlbed |

J. In a valve-gear, the combination, with a
agrooved disk, of a Stl.‘in fitted in said groove
and 001111305(,(1 of two halves united by a bolt
at one end and a wedge at the other, whereby

the strap can be adj us;ted for wear, substan-

tially as deseribed.

o

m:w*ed shifter C, of an ellintical ring N, fit-
| ted between the ﬂa,nﬂ'es thereof lmvum 1ts
maJjor axis horizontal and its minor axis sub-
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10. The combination, with the rocking dlsk |

D, of the strap K, pl‘OVldGﬂ with the pinseand

f.:Lced off adjacent thereto, and the stirrup T,

having the pivot-shaft 7, and slotted ends en-

gaging with the pins e, substantmlly as de-
Scrlbed

11. The Gombmﬂtlon, with the locomotive-

frames P, of a transverse brace O, the rock-
arms f7, ,10111*11&1@(1 in sald brace, the rocking
levers Q, mounted on the frames, the adj ust-
able rods R, uniting the arms f and the le-
vers (), and valve-stems S, connected with
the rocking levers, :substantmlly as described.
In testlmony whereof I affix my signature in
presence of two witnesses. ,

RIGHARD GRIFFITH H]RI] "IY TPON,

W’”;Ltnesses
I. G. TOMLINSON,
W. H. TOMLINSON.
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