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WILLIAM B. DODDRIDGE

Letters Patent No., 108,982,

, OF HEBRON, INDIANA.,

dated November 8, 1870,

IMPROVEMENT IN- VALVE-GEAR FOR STEAM-ENGINES.

B o R

The Schedule referred to in these Letters Patent and making part of the same,
ot I e ’

I,. WiLLiaM B. Dobbriper, of Hébron, in the
county of Porter and State of Indiana, have invented
new and useful Improvements in the Valve-Gear for
Nteam-Engines, of which the following is a specifica-
tion, ’

The first part of my invention relutes to the oper-
ation of the valves of a steam-engine, by means of
hand-wheels pivoted upon a revolving shaft, so that
they may bé inclined, more or less, to its axis; com-
bined with valve-rods, placed at right_angles to said
revolving shaft, having terminal arms or forks, which
embrace the band-wheels, and-are pivoted to the bands
thereon at diametrically opposite points. Thus, these
‘bands are lield by the arms of the valve-rods pivoted
thereto, while the wheels are left free to revolve easi-
ly witlin them; when the band-wheels are turned upon
thelr axes, so that they stand each at a right angle to
the axis of the shaft, their revolution with the shaft
will preduce no movement of the valve-vods; but if
they he turned, more or less, upon their pivots, so as
tis be inelined to the axis of the- shaft, their revolu-
tion will eause the pivot points of the valve-rods upon
the band-wheels to traverse back and forth in the line
of said axis, and thus produce a rockiig movement of

“the valve-rods, the extent whereof will be determined
Dy the degree of the inclination of the band-wheels.

The rocking movement thus produced in the valve-
rods, and readily controlled, is easily made -available
for operating the valves of the engines, by means of
connecting devices of any suitable character. By piv-
oting the band-wheels upon the shaft, so that their-
axes shall be at right angles to each other, as well as
to -the shaft, an alternate movement of the valve-
rods is produced, and a proper consecutive move-
mentdof the valves in opening and closing thereby ob-
tained.

The second part of my invention rélates to the foirm
of valves which I regard to be best adapted for use in
tunmection with the first part of my invention. These
fproved valves are attached direetly to thé ends of
the rocking valve-rods, so as to rock therewith, and,
by their movements, open and close the parts.commu-~
nieating with the steam-chest and cylinders of the en-
gine, and with their exhaust-pipe.

It the accompanying drawing—

Tigure 1 is a plan view of a steam-enge operated
bysmeans of my improved valve-gear and valves,

. Figurc 2, a vertical section, taken centrally, through
jt_he iu;tix-x-sliuff and the driving-wheels, in the line z2,
ig. 1.

Figure 3, a horizontal section, likewise- taken cen-
frally, throngh the axis of the main-shaft, showing the
band-wheels inclined,

.{"igure. 4, & second cenfral vertical section, taken
lorigitudinally, through the axis of the main shaff,

showing the band-wheels thereon inclined in the same
position as illustrated in fig. 3. )
Figure 5, a detached view of a band-wheel, illustrat-
ing more fully the manner of combining the. valve-
rod therewith: ;
TFigure 6, a detached view, in elevation, of the lever
by which the band-wheels are turned upon their pivots.
Figure 7, a central vertical section of one of the

_valves in line y y of fig. 1.

Tignres 8 and 9 vertieal sections of the two valves
operating the engine, taken, respectively, in the lines-
ww and ' w’ of fig. 3, connected “with diagrams il
lostrating the wovements of the two pitmans and
cranks under the operations of said valves. i

Figures 10 and 11, views of modified forms of valves.

A A’ are the cylinders,

B B, the driving-wheels.

C G, the pitman-rods, connecting the wheels o the
pistons .of the engines. -

D, the main driving-shaft, to which the driving-

‘wheels B B are attached.

E 15 two band-wheels, having each a rectangulay
openingatthe center thereof, toreceive a corresponding
rectangular block, ¢, firmly united or secured upon the
shaft D. . ’

- - Fhese band-wheels, being placéd upon said Dblogks, -

are pivoted thereto at right angles to each other, by
means of pins, ¢, inserted from. their ‘peripheries, to
pass centrally through the blecks and shaft, and pro-
Jjeet beyond the same into the whee! on the outet side, .
as illustrated in figs. 2 and 3. . The band-wheels are
thus left free to turn upon their pivots, so 4s to be in-
clined, more or less, to the axis of the shaft, see figs.
2 3, and 4, or to remain at right angles thereto, see
figs. 1 and 2. ; '

@ ¢ (see fig. 5) are the bands encireling the periph-
eries of the wheels B B loosely enough to meve freely
and easily thereon,

-F is a:wide flange, projecting from thie inner end

‘of a collar, sliding loosely upon the shaft D, but made

to revolve-therewith by means of a feather or key, s,
(figs. 2 and 3,) projecting longitudinally from the shaft
D into a counterpart noteli in the inner perimeter of
the collar.

A smaller flange, f; is formed upon tlie outer end of
the collar, and the two embrace a sliding bar or box,
G, fitted between them, and extending out from the
shaft far enough to rest and slide upon ways formed
on the upper edge oi blocks or supports H H, placed
longitudinally upon each side of the shaft, and extend-
ing out to-the pillar-block supporting its bearing.

I'is a sccond sliding ba, placed upon the shaft,
whiclt passes fieely through the same, and which rests
at either end, and slides, like the first, upon ways on

the upper edge of the blocks H H.




ite two sliding bars, G
by the rods extending between them, so that the two
slide together, carrying with them the collar and flange-
1%, embraced by the first, ] o

K (figs. 1 and 3)isa link, piveted, at one end, to
the flange I, and at the otlier fo an ear or lug pro-
jecting from the side or face of the band-wheel I, at.
a pont in a line at right angles to the pivotal axis of
the wheel, -

K" (figs. 2 and 4) is a second link, pivoted, in like
manuer, at one end to the flange T, at a point there-
on removed one-fourth of a circle from the pivot-point
of the first link K, and which, extending through an
aperture cut for the purpose in the body of the band-
wheel B, is pivoted, at its outer end,‘to.an ear or lug
projecting from the side or face of the second band-

wheel, at a point in a line at right angles to its pivo-

tal axis. -

By means of these connecting links a sliding move-
ment of the collar and flange B will cause the two
band-wheels to turn upon their pivots in either direc-
tion, 80 as to incline to the axis of the shaft, the one
~ at right angles to the other, as shown in figs. 3 and-4.

L is a plate or bar, sliding upon sui table ways trans-
versely to the shafy D:

In this plate L two or more diagonal slots, b b, are
cut, at an angle of forty-five degrees to its length, and
through these slots pins project from the ways beneatly,
upon which are placed nuts or plates ¢ ¢, to prevent
an upward movement of the plate from it seat.-

By means of these inclined slots, and the pinsthere-
in, the forward -motion of the plate transversely to
the shaft produces a simultareous lateral movement
thereof it the line of the shaft.

M is a link pivoted to said plate L and to the slid-
ing bar
whereof the movement of the plate L, in the diree-
tion of the shaft, is communicated to said collar, and
thence to the band-wheels 10 1, for the purpose. of
turning them upon their pivots and inclining them to
the shaft.

N is a convecting-rod, coupling the plate L with an’

ordinary upright lever O, (see fig. 6,) pivoted to swing
in.a vertical plave to and from the.plate,
movement of this lever shall move the plate Ly and

through it and the intermediate connections, the band- |-

wheels E 1, to tarn them as described.

A bell-crank, or other form of bent lever, connected
by & link to the sliding collar and-lange ¥, may be
substituted for the sliding plate I, operating us set
forth, where the operating lever is so placed: as to
nove ab right angles to the shaft D, as in the machiné
herein described; and I contemplate the use of any

_méchanical appliances for tariing the band-wheel 80
as to ineline them, more or less, to their axis of revo;
lation. ] ' }

P P’ are valve-rods, connected to the loose bands ¢
@ of the band-wheels E X', by embracing arms Q Q,
gecurced ‘to said bands by means of pivot-pins d d,
placed at diametrically opposite points in their cir-
cumference, as illustrated in fig. 1. ' )

S'is the steam-chest of the engiue, into which the
valverods P P extend with suitably packed joints.

1Y, figs. 2, 7, 8, and 9, are semicirenlar hollow
valves, whose upper straighf. edges or rims are se-
cured ab their central point to the ends of the valve-
rods in the steam-chest, so ihat the rocking move-
ment of the rods will be imparted thereto.

The open face of each valve is made to fit closely
against and slide freely upon a face-plate, U, figs. 3,
7, 8, and 9. ' i i

In the lower portion.of this face-plate an aperture,

r, is pierced centrally below the axis of the valve, sv
as to be covered thereby throughout its entire move-
ment, and. which is. made to communicate with an -
.exhaust-pipe, V, as illustratea in fig. 7.

alid 1, are coupled together -

I, coupled to the collar and flange ¥, by meaus.

so that:the’
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. Two steamn-ports, m nr, are also plerced through the
face-plate U, in a horizontal line, just below the.
upper rim or edge of the valve, so that when the up-
-per-straight-edge of the valve is in a borizomtal plane,

both of these-ports will be covered and closed by o

plate, n, projecting downward from the ianer upper
edge of the valve, and made wide enough- to barely
cover them when in said position, (see fig. 8.)

Instead of extending this valve-plate n across the
entire length of the valve, two separate plates of
equal width, one for each port, may be employed..

These two steam-ports m m in the face-plate of
cach valve communicate, by means of guitable pipes,
‘with the either end respectively of one of the eylin-

ders A or A’ of the engine, (see diagrams figs. 2, 8, and
9.) Ience, so long as the upper straight-edge or rim
of the valve is in a horizontal plane, so that its inner
plate or plates n cover. both ports ae m, (see fig. 8,):
the connected cylinder is cut off ‘from the: steam-
chest. : :

The valves T T’ are s0 seeured to the valve-rods P
1”, as that when the two pivots, by which each rod is
~secured to the band upon its band-wheel on the shalft,
are in a line with each other at right angles to the
shaft, as shown in fig. 2, (see also B, fig. '4,) the
straight-edge or rim of the valve connected to the roi
will be in o horizontal or vight pesition, (see dotted
line, fig. 2;) covering and closing the steam-ports to
the cylinder, and thus shutting off all steam there-
from, as in fig. 8. . .

The band-wheels are also pivoted upon the shaft at-
-yight angles to each other, (see figs. 2, 3, and 4,) with
such reference to the position of the cranks of the -
dviving-wheels of the engine as that when -either
crank and piston is at its dead-point (sec diagram fig.
8) the pivots connecting to its band-wheel the valve-
1ot of the valve controlling the admission of steam fo
the cylinder on that side will be ina right line with the
axis upon which said band-wheel inclines, (see fig. 4,)
* 5o that the steam-ports to that eylinder will'be whally .
“closed,; as shown aud illustrated in fig. 8, while the
other band-wheel X', being inelined upon a pivotal
axis at right -angles to the first, (see fig. 4,) will tum
the valve-rod so as to cause its valve to be thrown
~open, as shown and illustrated in fig. 9.
~ " Hence, to shut off steam fromn the engine, it is only *
necessary to throw the band-wheels into a position at
right anglées to their shatt.. When they are thus
placed at right angles to theit shaft; as illustrated in
figs. 1 and 2, the operating lever is in a perpendicular .
“ position, as shown by positive lines, fig. 6.

" If, however, the lever be thrown forward, as shown

by dotted lines, fig. 6, the two band-wheels will at
once be turned and inelined t0, the axis of their shaft
Ly mcans of the rod N, plate L, gliding coilar F, and
links K K, as hereinbefore described, thie one, K, (op-
erating the valve covering the steamn-ports of that’
pistoni which is at tlie-dead-point,) upon a pivotal axis
coincident witli a ltie passing through the pivot-points
_of its valve-rod P, so that it will not move said rod,
nor the valve T connected therewith, (see fig. 8,) the
other, ¥, (opérating the valve of the piston, which is
on its ceuter,) upon an axis at rizht angles to-a line
passing through the pivote of “ity valve-rod P, so as
to turn said rod and open the valve F, as shown in
fig. 9. The steam from the steanr-chest will pass-thus
ag once to the proper eylinder A/, and start the en-
gine. ,

So soon, then, as the shaft D Legins. to revolve,
the. valve T of the cylinder A whose piston was at
ity decd-poiut will open, and in due time the other, T,
will close, the valves being made to open and close
alternately by the rotation of the -shaft D operating
upon the valve-rods P I, by means of tlieir inclined
band-wheels B I, as described.

It will be observed that the vulves are thrown wide:



open, or are entirely closed, at a dead-point in the
rocking movement of the valve-rods, so that while

passing this dead-point the valves are kept moment-

arily wide open or closed. Also, that while one valve-
rod and valve-is thus comparatively motionless, the
ather is passing its center and in full motion. .

- It will be also ebserved that the exhausts are at

once thrown open the moment the ports admitting
steam to the cylinder begin to opeu, (see dotted lines,
fig. 8,) and that they remain open until the steam is
‘entirely shut off from the cylinder.

The valves may be made fo open more or less bya
change in the inclination of the band-wheels, produced
by means of & movement of the lever o, .

Tbe engine may be reversed by reversing the in-
clination of said band-wheels, and when the engine is
stationary, the direction in which it will move in start-
ing is determined simply by the direction in which the
lever o is thrown.

As there can be no communication established be-
tween the cylinder ports and the exhaust until the
valve ig inclined to one side or the. other, the valve
may be made with two lobes, as illustrated in fig. 10,
instead of in an entire semicircle; or it may be made
of a form as illustrated in fig. 11, or ofheriwise modi-
tied, so as to adapt it to special positions. _

The valve-rods P P’ may be made to work in any
position, and the band-wheels. ' K may be placed
upon a secondary shaft, instead of upon the main
shaft. ’

I contemplate. operating any of the well-known
forms of slide-valves by means of my band-wheels and

rocking valve-rods by simply converting the rocking

movement of the rods P P into a reciprecating move-
ment by any well-known mechanical device for this
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purpose. Hence my invention is applicable to nearly
.all direct-acting engines, and I contemplate such
adaptation and applivations thereof,

I claim as my invention-—

1. A band-wheel, E or E, so pivoted upon a re- -
volving shaft at right angles to its axis as to admit of
being inclined thereto at pleasure, in combination with
a rod pivoted to the band of said wheel, for the pur-
pose of producing, by the revolution of the shaft and
wheel, a rocking mnovement of the rod to operate the
valve of an engine, substantially in the manner and
for the purpose herein set forth.

-2. The two pivoted band-wheels E and E, arranged
substantially as described, and combined with each
¢ her and with a revolving shaft, D, valve-rods P P, -
and valves T T, substantially as and for the purpose
herein set forth.

3. A lever, O, combined, by means of intermediate
mmechanical devices, with one or more band-wheels E
¥, pivoted upon a.revolving shaft to produce and

substantially as and for the purpose herein speeified.
4. The valve-plate n of a hollow valve, T, which.
Dhas fiee communication with an exhaust-pipe, in com-
bination with ports m m in a face-plate, U, the whole
being inclosed within a steam-chest, 8, and made to
aperate substantially as herein set forth. - :
The foregoing specification of my improvements ii
_steam-engines signed by me this 14th day of Mareh,

A.D. 1870,
: WM. B. DODDRIDGE.

Wituesses:
Davip A, Bugg,
H. H. Youxa,

control an inclination of said wheels upon the shaft, -



