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To all whonv it may concern:
Beitknownthat I, WILLIAM DAVIS HOOKER,
a citizen of the United States, residing in the
city of St. Louis, and State of Missourl, have
invented certain new and useful Improvements
in Valve-Movement for Direct- Acting Engines;
and 1 do declare the following to be a full,

- clear, and exact description of the 1nvention,
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50 inders are brought into true alignment and

such as will enable othersskilled in the art to
which it appertains to make and use thesame,
reference being had to the accompanying draw-
ings, and to the letters and figures of reference
marked therecon, whieh form a part of this
specification. e

My invention relates to valve-nmovements
for direct-acting engines.

The object of my invention 1s to connect
and drive the auxiliary valve of a direct-act-
ing engine direct from a peculiarly - shaped
plate; and I attain this objeet by the mechan-
ism hereinafter set forth, and pointed out in
the claims. ' -

- The accompanying drawings iliustrate what

I consider the best means for carrying my in-
vention 1nto practice. |

Figure 1 is a side elevation of the mechan-
ism constituting my improved valve- move- ;

ment, showing a section of the engine and
pamp heads. Tig. 2 is a planview of Ifig. 1.
Fig. 3 is an end elevation of the valve-move-
ment mechanism, taken from the right-hand
side of Tigs. 1 and 2, TFig. 8*is a detail of a
centering and guiding piece for the driving-
arm. [fig. 4 1s a modiflication.

Similar letters of reference indicate corre-
sponding parts in all the figures where they

QCceur.,

A is the lower head of the steam-cylinder,
and B is the upper head of the pump. The
steam - cylinder and pump are secured to-
agether by four connecting-rods, €, These rods
C have shoulders near each end, and are fitted
to holes in the steam-cylinder head A and se-
cured by nuts outside of the circumiference of

‘the steam-cylinder flanges. The lower ends

of these rods are threaded and pass outside of
the pump-cylinder head, and are secured in
lugs cast on the outside of the pump. By
means of these rods the steam and water cyl-

fastened securely together. This connection

and accuracy of position between the engine
and pump, may, however, be obtained 1n va-
rious other ways, and I would not be under-

stood as limiting myself to the means here 33

shown and described. - |

The steam-cylinder head A has flanges A
on its sides, which are securely bolted to the
frame L L of a steam fire-engine by suitable

bolts, as m, thus securing the steam-pump rig- 60

| idly to the frame L.

D is the piston-rod, which passes through
stuffing-boxes in the heads A and B,and bears
upon one end the steam-piston and upon the
other the pump piston or plungerin the man- 65

‘ner common to these engines. I have not

deemed it necessary to show either of these

parts, as their construetion, location, and re-

spective functions are well understood.

To the piston-rod D, midway between the 70
stuffing-boxes, I fasten the hub K. This hub
has a lag, G, projecting out from one side, to
which is journaled or pivoted the driving-
arm F, which is provided with a longitudinal
slot in its onter end to insure even, easy op- 75
eration; but, as willbe seen presently, theslot
may be omitted. | -

H is a driving plate or casting, through
which the arm T passes loosely. The part H
is formed with angular sides or faces ¢ « 8o
b I, disposed in the manner substantially as
shown, whose purpose and fanction will be
presently set forth. o |

Cast or forged with plate or part I is a shalft,
O,which is journaled and rests in box g,which 85
is fixed upon one of rods C, or upon other
suitable support. The opposite end of this

‘shaft O is made separate, and has a flange, o,

on its end, and is secured to the open side ol
plate I by bolts, as shown. This end of shaft gc
O is also journaled in a box, ¢, similar to and
supported in a manner analogous to. the box g
on opposite end of shaft. Thisshaft Ois made
in two pieces to facilitate the manutacture;
but it is obvious that it could be made in one g5

‘piece,if so desired. The parts of the shatt O,

before being put together, have holes drilled

in their centers,in which is inserted the pind,
over which may or may not be placed the
piece ¢ for centering and guiding the driving- 1co
arm F. The piece ¢ or pin ¢ lies in slot f in
arm T, and the arm moves freely overit. By
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this means the arm It is kept in the center of

shaft O when running at high rate of speed;
but in most cases neither pindnor picce ¢ will

‘be required,and the arm F will work smooth] y

and effectively without their aid.

An arm, K, projects from plate H, to which
1s connected the valve-rod of the en gine,which
latter is marked T. _

The projections or angular sides or faces «
@ 00" are placed or formed on plate 1, above
and below the oscillating shaft O, so that the
driving-arm It will, when near the ends of its

- stroke, or when it comes in contact with them,
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fit them accurately on opposite sides, the sides
¢ and ¢ being struck at one end of the stroke
and b and & at the other.

Modifications in many of the details may be
made within wide Hmits withont departing
from the spirit or sacrificing the advantages
of my invention.

As already stated theshaft O may be made in
asingle piece instead of intwo parts, as shown.
Where any other form of connection is used

between the engine and the pump, supports of

some sort must be provided for the boxes g.

A modification of considerable 1mportance
1s shown in TFig. 4, where the arm I is fast-
ened to the shatt O, and the box would come
between plate H and arm K, as might be de-
sirable in some constructions of conneeting-
yokes for steam-pumps. |

The valve of the engine in all the figures
shown will be driven in the same way the pis-

ton-rod 1s moving; but by reversing or fasten-

ing the arm K, Fig. 4, the opposite way from
that shown, the valve of the engine will be
driven the reverse of the engine; and as in
steanm-pumps both B and D valves are used,
this feature is very desirable and 1mportant,
as B and D valves movein opposite directions
to accomplish the same result. The pin d and
piece e may be formed in onepiece or separate
pieees, and pin ¢ may be used without the pieece
or projecting sides e.

The operation is as follows: Supposing the
piston-rod to be moving to the right, as indi-
cated by thearrow in Fig. 1, when the engine
arrives at the point of reversal, the driving-
arm I will come in contaet with the angular
sides a ¢’ and the plate L and shaft O, with
attached arm K, will be caused to slightly os-
cillate, and as the valve-rod I is attached to
arm Is, the valve will be very quickly and
easily shifted. The engine now commences
its return-stroke, and the driving-arm I? for
nearly the entive stroke slides loosely in plate
H, and the plate H and shaft O remain sta-
tlonary; but when the engine arrives at or
near the point of reversal, the driving-arm It
will come in contaet with the angular sides
b b" and the valve is shifted back, the engine
again reversed, and its operation hecomes
continuous.

Many advantages, both in simplicity and
cheapness of production, ease, and accuracy of
operation and freedom from friction and wear

i
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accrue from my construction, among which

may be named, first, great duarability, as the

shaft O will not oscillate over one-cighth of an
Inch on its circumference of bearing at each
reversal of stroke, thus making this bearing
nearly indestructible. The driving-arm also
slides perfectly free through plate II during
nearly the whole length of its stroke. Conse-
quently there will be no wear on this arm,
except a very slight sliding movement when
1t comes in contact with the angular sides of
plate or part II; seceond, positiveness of ae-
tion, asthe valve of the engine will always be
moved at the exact point of reversal, therchy
compelling the engine to measure its strokes;
third, great simplicity, as there are but two
moving parts in the entire valve-movement
mechanism, and can be easily understood and
repaired, if required, by any ordinary me-
chanie; fonrth, economy in construetion, as
the entire device can be made at a very slight
cost.

I am aware that an oscillating plate having
angular sides or projections is broadly old,

{ and also that a driving-arm oscillating on the

center of such a plate, and oscillating the plate
when 1t 1s in contact with its angular sides, is
old, and I do not claim, broadly, such devices.

What I desire to claim and sccure by Let-
ters Patent is—

1. The combination, with an oscillating
plate having angular sides or projections, con-
nected direetly to the valve-stem of the aux-
1tary valve of a direct-acting engine through
the rock-shaft, which is rigidly attached to
the plate of the main piston of the engine,
ot means, substantially as described, for
operating said plate from said piston, as set;
forth.

2. The combination, with the plate or part
H, constructed substantially as descrihed, and
the parts of shaft O, made in two picces and
bolted together, of connections, as deseribed,
to piston-rod and valve-rod. |

o. A driving-arm fitted {o and oscillating
on a bearing on the piston-rod and passing
loosely through plate H, and adapted to slide
on the angular sides of said plate when it is
In contact with said sides, in combination
with said plate I, substantially as set forth.

4. The combination, with the plate I and
rock-shaft to which it is sccured, of the driv-
Ing-arm fitted to and oscillating in bearing on
piston-rod of engine and having a slotf, as de-
scribed, and a centering-piece secured in and
oscillating in its bearings in the eenter of the
rock-shaft, the-slotted arm sliding over said
centering-piece, substantially as and for the
purpose sct forth.

In testimony whercof I aflix my signature in
presence of two witnesses.

WILLIAM DAVIS ITOOKER.

Witnesses:
CHAS., A, MAGEE,
. D. GREENE, Jr.
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