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UNITED STATES

PateNT OFFICE.

JOSEPH HAMILTON ANSELL, OF FORT WASHAKIE, WYOMING:

VALVE-GEAR FOR ENGINES.

SPECIFICATION forming part of Letters Patext No. 647,355, dated April 10, 1900,
- Application filed December 1,1899, * Serial No. 73é,7d3. (No model.)

To all whom it moy concern: .

Be it known that I,: JOSEPH HAMILTON AN-
SELL, a citizen 'of ‘the United States, and a
resident of Fort: Washalkie, in the county of

5 Fremont and State of Wyoming, haveinvent-
ed certain new and useful Improvements in
Valve-Gear for Engines, of which the follow-
ing is a full, clear, and exact deseription.

This invention relates to valve-gearing for

io the actuation of multiple rockable valves,
and has for its object to provide a simple
practical valve-gear of the character indi-
cated which is of novel construction and

- adapted to operate effectively for movement

15 of the valves in either direction of rocking
movement, and thus cause the engine torun
either forward or backward, as may be de-
sired.

The invention consists in the novel con-

20 struction and combination of parts, asishere-
inafter described, and defined in the append-
ed claims. :

Referenceis to be had tothe accompanying

.drawings, forming a part of thisspecification,
25 in which similar characters of reference indi-

cate corresponding parts in all the figures.

Figure 1 is a side elevation showing the
valve-gear adjusted to open the live-steam
valve when the piston is:at.the forward end

30 of itstravel. - Fig. 2is a side view represent-
ing the relative adjustment of parts when the
piston is at the opposite end of its stroke.
Fig. 3 is a front end elevation of an engine
having the improvements thereon. TFig. 41is
35 a transverse sectional view substantially on
 the line 4 4 in Fig. 5.  Fig. 5 is a longitudi-

nal sectional view taken through the center

of the cylinder of the engine, showing the

valves and steam-ducts and the piston at the
40 forward end of its stroke, the section being
taken on the line 5 5 in Fig. 3. Fig. 6 is a
partly-sectional side view of the engine-cyl-
inder, showing the valvesin eross-section and
adjusted to closé the steam-ducts of the en-
45 gine; and Fig. 7 is a diagrammatic illustra-
tion of the action of the novel eam mechan-
ism which actuates the valve-gear.

In the drawings that represent the inven-
tion and its application, 8 indicates the cylin-
5o der,and 9 the frame, of a modern steam-en-
gine of the horizontal type. In the bore 8

of the cylinder 8 a piston 10 is held to slide
and is reciprocated in the usual manner by
a erank-disk 11, secured on the transverse
shaft 12, held to rotate in boxes mounted on
pedestals 13, positioned at the rear end of the
frame 9, as indicated in Figs. 1 and 2. The
cylinder side wall wherein thé bore 8* is
formed is preferably of considerable thick-
ness in its upper and lower side, and above
and below said thickened wall the chests 14

15 are respectively positioned. The upper
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chest 14is for the reception of live steam from -

a steam-generator through a conduit16,which
may be secured to the bonnet 14* of the chest

65

14 or be connected with the side of the cyl-

inder 8 and intersect a steam-cavity @ there-
in, from which a passage b extends to the live-
steam chest 14, as indicated by dotted lines
in Fig. 4.

Two similar cylindrical valves 17 18 are
provided, which are located transversely of
the eylinder8 in suitable bores formed in the
thickened portions of the cylinder side wall,
said bores cutting through the bottomsof the
chests 14 15, so that the valves will be partly
within said chests, as clearly shown in Figs.
4, 5,.and 6, and the bodies of the valves are

laterally reduced at opposite sides, as repre-.

sented 'in said figures. - The bores for the
valves 17 18 are at or near-the longitudinal
center of the cylinder 8, and two live-steam
ducts ¢ ¢’ extend, respectively, from the front
and rear ends of the cylinder-bore inside the
end-closing bonnets thereon to intersect the
bore for the live-steam valve 17, where it cuts
through the bottom of the chest and at each
side edge of said bore, as clearly shown in
Figs. 5and 6. Two exhaust-steam duetsdd’,
in like manner to the duets ¢ ¢', extend from
each side edge of the bore holding the ex-
haust-valve 18 diagonally toward the end of
the cylinder-bore 8* and intersect said bore
near the end walls of the cylinder. The lat-
eral reduction of the valves 1718 may remove
about one-half of the material in each valve
for a portion of its length, thus leaving the
reduced portion thereof in the form of a half-
cylinder in cross-section,which will adapt the
flat side of each valve to be about level with
the bottom of the chest in which it'is located,
while the eylindric side of the valve closes
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5 ' 647,355

one or bothduets, depending upon the rocked
adjustment of the valve, as will be further
explained. : v

The rockable valves 17 18 are held to re-
ceive rocking movement by the means shown
in Fig. 4 or any other means that may be pre-
ferred, and at a corresponding end of each
valve which projects outside the side wall of

- the eylinder a circular-edged enlargement or

I0

15

20

head-wall e is formed or affixed thereon, as’

represented clearly in Figs. 8 and 4. The
head-wall e on-eachvalve17 18 has clearance
from the side of the engine-cylinder 8, and
upon these ends of the valves the operating-
gear therefor is mounted, which will now be
described.

Two parallel bars 19 are pivoted at their
ends upon the outer sides of the head-walls
e at opposite sides of the axis of each valve,

as shown in:Figs.1and 2. Between the:par-

" allel bars 19 a radius-bar 20 is secured upon
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each head-wall e, the attached portion of each
radius-bar extending from a point near:the
center of a respective head-wall, and:thenece
projecting.-beyond the periphery of the head-
wall over one of the parallel bars 19, each

-radius-bar having its free portion offset, as

at g, to.permit the parts of the radius-barsto
pass.over.an appropriate parallel bar. On
the free end of each radius-bar 20.a pin % is
affixed and outwardly projected, one pin-be-
ing lower than:the other one.

It will be seen that the diagonal trend of
the radius-bars 20 is the same and that they

_preserve parallelism at any point of rocking
-adjustment given either valve 17 18. Fur-

thermore, the pivotal connection of the par-
allel.bars:19 with the head-walls e serves to

-transmit rocking meotion to the:bodies of:the

valves if either radius-bar 20-is rocked. ‘As
the . flat surfaces of the valves 17 18- facein
opposite directions, that on.the live-steam
chest 14 facing upwardly and the flat surface

.on the valve 17 facing downwardly, it will be

apparent - that a rocking action of the live-
steam valve 17, which will open the duct ¢,
extending toward the forward end of: the cyl-
inder 8, will cause the exhaust-steam valve
18 to open the exhaust-steam duect ', trend-

‘ing from the lower chest to the rear:end of

the cylinder-bore, as represented in TFig. 5, a
reverse movement of said live-steam valve,
which opens the:port or duct ¢’,leading to the
rear end of the eylinder, serving to rock the
exhaust-steam’ valve to open the.exhaust-
steam duet d, leading to the:forward end of
the cylinder.

. A preferred means for actuating the valve-
gear. from the crank-shaft 12 consists of the

‘peculiarly-shaped eam-block 21 and arm 22,

that hasslidable engagement therewith. -As

shown in Figs..1 and 2, the cam-block 21 com-
.prises an essentially-ovate plate, whereon a

peripheral flange ¢ is laterally formed or se-
cured. A transverse:slot m is horizontally
formed in the plate-like body of :the cam-
block at its center of length of a width to per-

-shaft 12 by passing it through theslot.

mit thelocation of the cam-block 6n the Cm’_{‘lllf—

e
arm 22 is projected from an integral collar n,
that is mounted upon the shaft 12, and se-
cured thereto at a proper point, so that the
arm will lie in the recess at one side of the

‘cam-block afforded by the peripheral flange ¢.

At the upper and lower ends of the ovate cam-
block 21 an indentation o is formed in the pe-
ripheral flange ¢ and is defined by flat places
on the flange which produce offset shoulders
or corners o', between which shoulders the
flange ¢ is concaved at the inner face. The
distancefrom the center of the shaft 12 to the
free outer end or toe of the cam 22 defines
the throw or travel of the cam-block 21 in
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either direction to .the front.or to the rear, .

which throwis sufficient to properly move
the valves 17 18. "Upon the forward edge of

the-ecam-block 21 arod 23 is secured at its rear

end and-thence extends forwardly, passing
loosely through a. guide-box .24, which pro-
jects from :the side of the engine frame or
trunk. The forward portion. of the rod 23,

‘nearthe guide-box 24, is-jointed, so as to-per-

mit flexure-of the front section 23* thereof,
and a hook p, formed on the free.front ex-
tremity of the valve-rod 23, is adapted forcon-
venient manipulation by:the handle 7 there-
on to hook it-upon. either pin 4. The length

of the valve-rod 23 23" ig:so proportioned that

if-the hook p thereon ishooked upon the upper
pin 7, and the cam-arm 22 is located in the up-
per recess or indentation o, the steam-valves
17 18-will be rocked:to cause the steam-ducts
c¢' d d to be closed, as represented in Fig. 6.
If the crank-shaft 12 is to rotate in:the direc-

-tion of the arrow z, (shown in:Figs. 1, 2,.and

7,).the toe of the cam-arm.22 will impinge the
offset shoulder o' when the-shaft is initially
moved, which will draw the valve-rod 23 rear-
wardly and -dispose -the:live-steam valve 17

-as.shown in Fig. 5, thereby opening the. for-
-ward steam-duct ¢.for transmission of steam
therethrough into the cylinder 8 in advance
.of the piston 10. ‘When the piston. is near

the rear end of its stroke,the cam-arm 22 will
have -moved into the. position shown in Figs,
2:and 7 at ¢, thus pressing the:cam-block 21
forwardly and.correspondingly actuating the
valves 17 18 for influx and exhaust of steam
to effect a:return of the piston forwardly.
In-case it is desired to reverse the rotata-
ble movement of the shaft 12 this may be ef-
fected by-changing the hook p from the up-
per pin'h to the lower one, which will give
the valves a reversed rocking movement, and
thus adapt the -engine to run in an opposite
direction from that hereinbefore described.
It is claimed for this valve-gear that it is
very simple, efficient in operation, durable,
inexpensive to. construet, and that the cam

-device. is.quick and reliable in service.

Having ‘thus deseribed .my invention, .I
claim as:new and desire to-secure by Letters
Patent—

1. The eombination with a eylinder having
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a live-steam chest above the longitudinal bore
thereof, and an exhaust-steam chest below
said bore, of a cylindric rockable valve in
each steam-chest, seated in transverse bores
of the cylinder that cut through walls of said
cylinder in the steam-chest, the valves hav-
ing each a flat side reducing their thickness
opposite the openings of their seats in the
cylinder, two diagonal steam-ducts intersect-
ing each valve-seat, and extending therefrom

“to intersect the longitudinal bore of the cyl-

inder near its ends, and means to rock said
valves. ‘

2. In asteam-engine, the combination with
a supported cylinder having the wall thereof
thickened above and below the bore, a steam-
chest on the upper side and on the lower side
of the eylinder, said cylinder being trans-
versely bored in the thick portions of its wall
to afford seats for valves, a rocker-valve for
each chest, substantially cylindriec at the ends
and flattened between the ends, means to hold
the valves in place, steam-ducts formed in
the thickened portions of the cylinder side
wall, two for each steam-chest, and trending

from the bore of the eylinder near each end
to intersect the seat of the rocker-valve in
said steam-chest, of two parallel bars pivoted
on the outer ends of the valves, a radius-bar
secured at one end on each valve intermedi-
ately of the parallel bars, a pin on each ra-
dius-bar near its free end, a cam-block on the
transverse crank-shaft of the engine, a cam-

arm on said shaft, and a rod extending from

the cam-block to hook upon
the radius-bars.

3. Inanenginevalve-gearforrocker-valves
located in steam-chests respectively above
and below the eylinder-bore, parallel bars piv-
oted at their ends upon the outer ends of the
rocker-valves, a radius-bar extended diago-
nally from each valve-head and offset to move
over the parallel bars, a pin on the free end
of each radius-bar, and a.cam-actuated valve-
rod which is adapted to engage its hooked end
with the pin on either radius-bar.

JOSEPH HAMILTON ANSELL.

Witnesses:

J. K. MOORE,
E. A. CARTER.

a pin on one of
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