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To all whom it may concern:

Be it known that I, EDWIN E. THOMAS, of
Bay City, in the county of Bay and State of
Michigan, have invented a new and useful
Improved Direct-Acting Steam-Engine; and
Ido hereby declare that the followingis a full,
clear, and exact description of the same, ref-
erence being had to the accompanying draw-
ings, forming part of this specification.

My invention relates to what are generally
designated as “direct acting” reciprocatory
engines—i. e, that species of engine in which
the piston rod is connected directly to the

-machine to be driven—and, though more es-
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pecially designed for use in what are known -

as steam feed engines; for saw mills, may be
embodied in any engine of the species men-
tioned.

As is well known to those skilled in the art,
it is important and necessary, in ali cases, in
the use of the kind of engine to whichmy im-
provement relates, to provide some means for
cushioning the piston, at the end of each
stroke, to take up the momentum of the parts,
and machinery propelled, first in one and
then in the other direction, by the piston rod;
and this is vitally important in that species
of this kind of engine which is employed as
the steam feed for saw mill carriages, where,
by reason of some carelessness, or lack of skill
on the part of the sawyer, or attendant, who
manipulates the valve-gear of the engine, the
piston of the latter -may be allowed to run
dangerously close to the eylinder head, or the
engine be permitted to “run away”—as it is
called—thus causinginjurious and sometimes
dangerous concussions, and often resulting
in some break-down in the machinery of, or
that connected with, the engine.

Various devices have heretofore been used
to effectuate an antomatic cushioning of the
piston at the end of each stroke; but in all
of them, that I know of, the retardation of
the piston has been effected by the retention
within that.end of the cylinder which the
piston approached, of the steam which has
to exhaust in advance of the piston to per-
mit its propulsion freely by the steam oper-
ating to drive it. In many cases, or under

some circumstances, especially in steam feed
cylinders for saw mills, this prineiple of con-
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struction, or mode of cushioning the piston, -

is not always efficient, or reliable, and I pro-
pose to provide for use an engine, in which,
under all circumstances, and even when the
valve-gear, or mechanism, for reversing the
motions of the engine, be carelessly, or im-
properly, manipulated, the piston cannot pos-
sibly be propelled too far in one direction;
thus effectually preventing any injurious
concussive strainson any of the working parts

-of either the engine, or the machine being

driven thereby, and atfording a certain rem-
edy for those evils and dangers, resulting
from a “run-away” of the engine,

To this main -end and object my invention
consists in the counstruction of the engine,
as will’ be hereinafter explained, so that, in
the event of the passage.of the piston (in
either direction) beyond a certain predeter-
mined point, in its stroke, the live steam

which is propelling the piston, will be auto-.

matically permitted to pass into the eylin-
der in advance of the moving piston, and
counteract the force of the steam in rear of
the piston; all as will be most particularly
pointed out in the claims of this specification.

To enable those skilled in the art to which
my invention relates, to understand and prac-
tice the same,I will now proceed to more fully
deseribe it, referring by letters to the acecom-
panying drawings which form part of this
specification, and in which I have shown my
invention as applied to the steam feed cylin-
der of a saw mill, and earried into effect un-
der those preeise details of construction un-
der which I have so far practiced it, though
various modifications may,doubtless,be made,
without changing the principle of construc-
tion, or mode of operation, involved in the
novel construction shown, and, hence, with-
out departing from the spirit of myinvention,

Inthe drawings, I haveshown onlyone end-
portion of a steam feed cylinder, the other
end being, of course, a mere duplicate in con-
struction (except that the cylinder head is,as
usual, eentrally perforated, and provided with
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the piston rod), in order to make the drawings
on a sufficiently large scale, to very clearly
show the novel construction essential to my
invention; and I have not shown any of the
steam pipe connections, nor the valve-gear
mechanism of the engine, since these parts of
ths engine are assumed to be of the usual ap-
proved character, and form no part of my in-
vention.

In the drawings, Figure 1 is a horizontal
central section of so much of a steam feed cyl-
inder, as is necessary to be shown, to fully
illustrate the embodiment of my invention in
this species of direct acting engine, and with
certain parts broken away. Fig. 2,is a ver-
tical cross-section taken in a plane indicated
by the line 2, @, of Fig. 1, and looking in the
direction illustrated by arrow 1, in said figure.

~Fig. 3,1s a similar section, but taken in a plane
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indieated by the line 7, v, of Fig.1,and show-
ing a large portion of the eylinder broken off.

In the several figures, the same part will be
found aiways designated by the same letter
of reference.

A, A?is the cylinder, which is supposed to
be of the usual length (which varies from
twenty to eightyfeet); and which is made in
about the ordinary way, except that its ex-
ternal diameter (or in other words, the thick-
nessof itsshell),is preferably increased some-
what at the vicinity of each end,as shown by
the portion marked A% for a purpose to be
presently explained. That end of the eylin-
der seen in the drawings, is closed by a head
At securely fastened to the eylinder by bolts
and nuts b, ¢, in the usual manner, and, in
the case shown, is formed with a central de-
pression, or cup-shaped portion ¢, merely for
the accommodation of the extreme end of the
piston rod 1% which, as shown, projects be-
yvond the end of the piston. In the enlarged
portion A? (at each end of the eylinder) are
formed a series of longitudinal depressions E.
I have shown the cylinder as having three of
them, which may be cored out, in casting the
cylinder, and which perform the function of
steam passage-ways, in a manner and for a
purpose to be presently deseribed.

F is the piston of the engine which I make,
as shown, in the form of a eylinder, cast hol-
low, with its integral ends, or heads, centrally
perforated, for the accommodation of the pis-
ton-rod 1?, which passes through if, and is se-
curely fastened to it, in any suitable manner.
In the case shown, the rod 1?2 is formed with
a collar at <, which fits in a slight counter-
sink of the central hole in one end of piston
T, and it is provided, at its protruding end,
with a key f, which, as clearly seen at Fig. 1,
is driven through an oblong aperture in the
rod, and bears against the outer surface of the
central part of the other piston end, so as to
securely hold the latter in place relatively to
the piston rod, both endwise and cireumfer-
entially. The piston is, as usual, provided
with suitable packing-rings, such, for in-

stance, as seen at g and &, and through the
shell are drilled two series of holes G, G, &e.
Each series is located (see Fig. 1) close to the
inner side of one of the piston heads, and the
three holes of each series are arranged, or
bored, about radially (see Fig. 3); and so that
they match with, or come in line radially with
the three depressions (or steam passage-ways)
E of the cylinder hereinbefore alluded to.

Tach head, or end, of the hollow piston I,
has two holes, H, I, extending through it;
said holes being arranged, preferably, at dia-
metrically opposite points, and running par-
allel with the axis of the piston. Each of said
holes communicates, at its inner end, with
the interior of the hollow piston, and is pro-
vided with a check-valve, H? that is adapted
to open, inwardly,—¢. e., toward the interior
of the piston. As the valves in the four holes
H (two in each head of the piston) are dupli-
cates, I have shown only one valve in each
head, leaving out the other one, so that the
drawings, at Fig. 1, will better show ooth the
complete structure of each piston head, and
the head as prepared for the reception of the
valvular devices; and right here, it may be
remarked, that in earrying my invention into
effect, some other form and number of holes
H, -may be adopted, and any sort of check-
valve may be employed, so long as the ar-
rangement of devices be such, that the valves
will only open inwardly, as stated, and the ap-
ertures H, in which they are located (when
unclosed) form open communications between
the interior of the piston and the interior of
the eylinder, within which said piston works.

P is the port-pipe, which communicates with
that end, or portion, of the feed-cylinder
shown, and which is supposed to extend, as
usual, to the valve chest located beneath and
about centrally (lengthwise) of the cylinder;
from which steam chest another like port-pipe
is, of course, supposed to extend to the other
end of the cylinder, not shown in the draw-
ings, and in the well-known manner, the
steam is alternately supplied to, and ex-
hausted from each end of the cylinder through
the said port-pipe .

At Fig..1, the dotted circles denote the po-
sition of the port-pipe, while at Fig. 2, a por-
tion of said pipe descending from the port
holein the lower side of the cylinder, isshown
in elevation.

In the use of a steam feed cylinder, such as
T have herein shown and described, it is de-
signed, or contemplated, that the sawyer, or
operator of the engine, will so manipulate the
valve-gear, that the piston F will never be
propelled into the position, relatively to the
cylinder end, or head, in which I baveshown
it at Fig. 1, for the purpose of illustrating
the operation of my improvement, or inven-
tion.  He is supposed to manage the engine,

so that the piston F will never travel far
enough, in the direction indicated by the
arrow on the piston-rod, to have its leading
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end pass over and cover the port-pipe P, (as.

I have shown it to have done;) but so that by
a proper management of the valve gear of the
engine, the piston will be properly stopped
and reversed, without the aid of the means
which constitute the subject matter of my in-
vention; but in case of failure to thus prop-
erly work the operating valve, and- the con-
sequent propulsion of the piston F, too far, in
the direction indicated, then the meansherein

‘shown and described, operates as follows,

viz:—When the leading end of the piston
reaches a point at which the periphery of the
piston covers the port-pipe P, the further ex-

‘haust of the steam in. front of the advancing

piston is, as usual, prevented, but, instead of
relying upon the expansive force of this con-
fined steam to resist the further advance of
the piston, to an injurious, or dangerous, ex-
tent, at the next moment, or instant, after the
covering of the port-pipe, P (and the stoppage
thus of any further escape of the steam con-
fined in front of the moving piston), the three
radial holes &, near the leading end of the
piston, come into open communication with
the inner ends of the three longitudinal de-
pressions, or channels, E, of the eylinder shell
A% and the live steam, which is propelling the
piston (and which fills or pervades the inte-
rior, or annular, space, see Fig. 1, of the pis-
ton) rushes through the said holes, or ports,
G, and, thence, through the longitudinal pas-
sage-ways, K, into the space within the cylin-
der, A,inadvanceof the moving piston (which
space was just previously occupied only by
the remnant of dead steam, which was pre-
vented from exhausting by the closure of port-
pipe P), and eventually filling this space, ex-
erts its head, or pressure, against the leading
end of the piston, in opposition to the tend-
ency of the piston to keep moving, and until
the stroke of the piston is forcibly and posi-
tively ended at, for instance, the point to
which it is shown as having moved, at Fig. 1.
By this means, it will be seen the livesteam,
that propels the piston, is automatically in-
ducted to the cylinder, in advance of the pis-
ton, the moment the latter may have been per-
mitted to pass far enough to cover the pipe-
port P, and whenever it might otherwise,
travel,orbe propelled (by thesteam initsrear)
too far. The supply thus of the live steam
to the cylinder, in advance of the moving pis-
ton, must, it will be seen, enforce a positive
(though mnot too sudden) stoppage of the pis-
ton, even though the supply of steam from
the valve-chest should never be cut off from
that end of the cylinder from which the pis-
ton last started.

It will be understood, of course, that as all
the check valves of the piston open inwardly,
the two at the tail end of the piston, when it
commenced the stroke just described, were
then opened, so that the live steam filled the
interior of the piston, and was prevented from
escaping at the leading end, by the check-
valves at that end; and it will be seen that

in the event.of like conditions arising, when
the piston may be traveling in the dther di-
rection, the operation which I have above ex-
plained, by which the piston is prevented from
traveling too far, will be repeated, at the other
end of the cylinder. -

The hollow piston, it will be seen, is always
full of the live steam, fed into, first, one, and
then the other end of the cylinder,” which
steam, however, never eseapes therefrom into
the cylinder space in advance of the moving
piston, except in the manner and under the
conditions hereinabove explained.

The shell of the eylinder, as I have said, is -
preferably enlarged ‘during that portion of
its length where the depressions, or passage
ways, K are formed in its bore, in order to
have it equally strong at this locality, and
the said depressions E are, preferably, made
considerably wider than the diameter of the
holes G, so that although comparatively shal-
low in depth, their cross-sectional area will be
nearly, or quite, equal to that of thesaid holes,
thus rendering their capacity, as conduits,
about equal to that of the supply ports G.
These details of construction may, however,
all be varied more, or less, without changing
the novel principle of construction and mode
of operation of my improved engine, and,
hence, without departing from my invention,
the pith of which rests in providing means by
which, when the piston shall have passed a
given point, in making a stroke (in either di-
rection) the live steam, which is propelling it,
will be automatically ushered into the eylin-
der, in advance of the moving piston, with the
exhaust from said portion of the cylinder
closed; so that, the further advance of the
piston must be positively stopped, at the
proper point, even though the steam supply
be never eut off. I, therefore, wish it to be
understood, that,so far as thisgenericstruct-
ural feature of my improved engine is con-
cerned, I do not propose to be limited to the
precise means shown for effectuating the
transmission of the steam in rear of, and pro-
pelling the piston to the leading end, or face,
of the piston, to there counteract the propul-
sion of the piston, as other means than that
I have shown may easily be devised, involv-
ing the same mode of operation, and produc-
ing the same result,

What I claim, broadly, as of my invention,
and desire to secure by Letters Patent, is--

1. In a direct acting engine, the combina-
tion, with the cylinder, provided with steam
passages, or longitudinal depressions in its
bore; and a piston adapted to receive steam
within it, of ports, or apertures, in said pis-
ton, operating to form open communications
between the interior of the latter and thesaid
steam passages of the cylinder; and check-
valves in either end of the piston, adapted to
open inwardly; the whole constructed to op-
erate together in substantially the manner
and for the purposes hereinbefore set forth.

2. The combination of a cylinder formed,
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or provided, at its end-portion with internal In witness whereof I have hereunto set my
depressions E; a hollow piston having ports, | hand this 21st day of December, 1893.
or apertures, G, and holes H in its heads; and : .
suitable check-valves arranged in the aper- EDWIN E. THOMAS.
5 tures H; the whole constructed and arranged In presence of—
to operate in substantially the manner de- A. B. LENNOX,
seribed, for the purposes set forth. R. A. McKAY.




