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- UNTTED STATES

PATENT OFFICE.

MICHAEL GARLAND AND ABEL D. CATLIN, OF BAY CITY, MICHIGAN; SAID
‘ CATLIN ASSIGNOR TO SAID GARLAND. .

DIRECT-ACTING STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 382,082,dated May 1, 1888,
Application filed September 16, 1887, Serial No. 249,843, (No model.)

To all whom it may concerw:
Be it known that we, MICHAEL GARLAND
©and ABEL D. CATLIN, of Bay City, in the
county of Bay and State of Michigan, have in-
5 vented a new and useful Improvement in Di-
rect-Acting Steam-Engines for Driving Saw-
Mill and other Carriages; and we do hereby
declare that the following is a full, clear, and
exact deseription thereof, reference being had
1o to the accompanying drawings, making part

of this application.

QOur invention relates to that kind of steam-
engines (or steam-cylinders) that isemployed
to feed or drive the feed-carriages of circular-

15 saw mills and for other analogous work, in

' which it is important to provide some means
for cushioning or ‘‘taking up’’ the momen-
tum of the carriage or other device at the end

of its stroke (and that of the driving steam-

20 piston) and after the carriage (thus driven
by the engine) shall have been substantially
relieved of the resistance it in turn offered to
the motive power. Heretofore, in the use of
steam-engines for direetly driving such recip-

25 rocatory carriages, it has been customary to
employ some sort of bumper or cushioning de-
vice, against which the carriage has spent its
inertia at the end of its stroke, and after hav-
ing been relieved of the resistance to its move-
ment offered by the sawing or other operation
going on during its said stroke, and, of course,
in different cases it has been necessary to use
cushioning devices of varying capacities or
possessing different degrees of ‘‘take-up’’ abil-
35 ity, according to the speed of the reciproca-
tory carriage to be cushioned, the force with
which it may have been driven, and other sur-
rounding circumstances; butin all such con-
trivances there has been more or less imper-
fection of operation and effect with reference
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to taking up the momentum of the carriage

“and its driver. ‘
‘We design by our invention to provide a
means by which not only may the carriages
or other contrivances driven directly by the
reciprocatory pistons of steam-engines have
their momentum perfectly absorbed without
loss of the generative power medium, but by
which also the steam employed to drive the
50 engine will be more economically used than

43

in steam-engines heretofore employed for the
purposes for which our improved engine is
designed; and to this main end and object our
invention may be said to consist, essentially,

in an engine in which the piston is cushioned 33
at the end of its stroke by steam confined be-
tween it and that head of the cylinder which -
it approaches, and, secondarily, in one in
which the cushioning capacity may be varied
by adjustment of the devices to suit the re- 6o
quirements of the carriage or other device be-
ing driven, whereby the engine itself is made

to always properly take up the momentum of
the driven device, all as will be hereinafter
more fully deseribed, and as will be more par- 65
ticularly defined in the claims of this specifi-
cation. ’

To enable those skilled in the art to which
our-invention relates to make and use the lat-
ter, we will . now proceed to more fully de-
scribe it, referring by letters to the accompa-
nying drawings,which form part of thisspeci-
fication, and in which we have shown our in-
vention carried into effect in that form of en-
gine in which we have so far successfully em- 75
bodied it, and which is more especially adapt-
ed to the purposes of driving the reciprocatory
carriage of a circularsaw mill.

In the drawings, Figure1is a side elevation
of one of our improved engines, but with the 8o
middle portion broken out and the ends moved
together for the purpose merely of condensing
the drawings within the requisite limits with-
out making it on too smale a scale for clear-
ness. Fig. 2 is a cross-sectional view, on an 85
enlarged scale, taken at a plane indicated by
the line . of Fig. 1. Fig. 3 is a longitudinal
vertical section through the center of the cylin-
der on nearly as large & scale as Fig. 2, but .
showing only one end portion of the engine. go
Fig. 4 is a view similar to Fig. 3, but of the
other end portion of the engine. Fig. 5 is a
skeleton view showing, in side elevation, a
portion of the valve-rod and the hand-lever
connections for working the valves of the en- g5
gine. TFig. 6isa partial top view of the cylin-
der-lining and the variable or adjustable port-
slide for regulating the cushioning action of
the engine.

In the several figures the same part will be 1ce
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found designated by the same letter of refer-
ence.

A is the usual east-iron cylinder of the en-
gine, which is made, preferably, in sections
securely connected in line, the outer ends of
the said cylinder being closed steam-tight by
the cylinder-heads B B. Each end section of
the cylinder is formed, as shown, with an up-
ward extension, C, of ‘considerable length,
‘within which are located the steam supply and
exhaust passages ¢ and d, which communicate,
through the medinom of sunitable ports, with the
interior of the cylinder and with the exhaust-
pipe of the engiue, all in a manner to be pres-
ently more fully explained. Ontop of each of
these eylinder-extensions C, or steamways, is
secured a steam and valve chest, D, within
which are formed the necessary steam- passages
that communicate with the supply and ex-
haust passages of the cylinder, and to which
the live steam for running the engine is sup-
plied by a steam-pipe, G.

Within each of the chests D is a slide valve,
I, which in the case shown is made in the

1 form of a hollow cylinder, and these two valves

are connected with a single valve-rod, «, which
passes through suitable stuffing-boxes in the
adjacent ends of the (wo valve. chests, and
which is flexibly connected, preferably at or
near its middle, lengthwise, thh the arm m of
a roclk-shaft, J, w Inch has :mother projecting
arm, %, the outer end of which is flexibly con-
nected with one end of a connecting-rod, k,
which at its other end is coupled to the hand

lever b, (see Figs.1 and 5,) by means of which
the opemtive manipulates, through the media
of the rod a and its connections, (just referred
to,) the valves I of the engine. This hand-
lever b is fulerumed on a fixed pivot at I, and
is provided with a weight, O, at its lower end,
which operates to bring the lever to a vertical
position whenever released from the grasp of
the operative, all in a manner and for purposes
to be presently explained.

M is the steam-piston,and N tlie piston-rod,
which Iatter, as clearly shown, passes tlnonoh
a suitable stuﬂino box at P and projects suffi-
ciently from the cylmdel head, through which
it passes, to permit it to be counected in any
desired fmd proper manner, with the c.trua(re
of a saw-mill, (or with any other device or
contrivance to which it may be desired to di-
rectly impart the reciprocatory motion of the
engine.)

Q Q are the exhaust-pipes, through which

“the steam is exhausted alternately from the
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interior end portions of the eylinder A, and
which communicate, respectively, with the
exhaust ports and passages of the steam-chest
D, as clearly shown.

S 8 are tubular linings to the enlmged end
1)01t10ns of the steam-cylinder, which linings
are of the proper thickness to 1educe the bores
of these enlarged end portions to preeisely the
same diameter as that of the middle and

- smaller portion or section of the eylinder.

These linings or inner shells, S, to the end

382,082

portions of the steam-cylinder are used, how-
ever, for the purpose of affording a means for
producing an adjustable valvular exhaust-
port, f, to each end of the steam-cylinder in
the following manner: A portion of each cy-
lindrical shell S is removed at its uppermnost
part for a length about thrice the length of
the oblong opening or communication between
the steam passage-way d and the interior of
the ¢ylinder A, and in width a little more than
the width of said oblong communication, (be-
tween d and A,) and the space caused by the

i removal of this long narrow strip of shell Sis

filled by a sliding strip of metal, I3, (see Figs.
2 and 3,) which is perforated to form the port-
opening f, and with which is connected a
serew-rod, H, which extends from one end of
said strip Etoward and through a perforation
inthehead B of thestecam-cylinderand through
a stuffing-box, ¢, all as clearly shown.

Each of the screw-rods H is provided with
a nut, ¢!, by means of which said rod may be
moved endwise (in either direction) for the
purpose of sliding or adjnsting longitudinally
the metallic strip E, and by this adjustment
of said strip E the port f(or the pointof com-
munieation between the interior of the cylin-
der A and the exhaust-steam passage d of the
said eylinder) may be set at different points,
as may be required.

In the operation of a machine made as shown
and as thus far herein deseribed steam from
the supply-pipes G is admitted alternately
through the two valve- chests D and their
steam-passages ¢ to the interior end portions
of the eylinder A, (by the proper nanipula.
tion of the slide-valves I under the manage-
ment of the opemtlve who handles the level
b of the valve-gear,) and causes a reciproca-
tory motion of the piston M, (which, through
the medinm of the protruding piston-rod N,
drives the saw-carriage or other contrivance,)
the steam being exhausted' from the ends of
the eylinder, of conrse, alternately; but, con-
trary to or unlike the usual mode of operation
of a (direct-acting) steam engine, the mode of
operation of our improved machine is such
that at each stroke of the piston M the latter
operates in completing its stroke to compress
a certain guantity of steam that cannot make
its escape (or cannot exhaust) from that end
of the cylinder toward which the piston is mov-
ing, this compressive action resulting in cush-
ioning the piston and any moving machin-
ery or device driven by the piston-rod N,
that (together with the piston M) would oth
erwise require to have its momentum taken

up by some cushioning device arranged and.

operating mdependemly of the engine. Sup-
posing the working parts to be in the condi-
tions illustrated, steam will be entering the
cylinder at the 11<rht hand end tlnough the
steam-passage and p01b ¢, as per arrows at Fig.
3, and will be operating to drive the piston M
in the direction indicated by the arrow marked
thereon ab Iig. 3. As the piston progresses
in its stroke and passes on a little beyond the
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position in which it is seen at Fig. 3, the ex:

haust-port hole f in the adjustable strip or’

slide B will be exposed, so that the live steam
will enter the passage-way d; but it cannob
escape thence into the exhaust-port proper, (of
this end of the cylinder,) because the position
of the slide-valve Iis now such,it will be seen,
as to cut off all communication between the
passage-way d and theexhaust-opening Q. The
piston therefore proceeds on its way in the or-
dinary manner, the steam contents of the cyl-
inder in advance or in front of the piston es-
caping freely through the port- opening f,
steam-passage d, and exhaust-pipe Q at the
other end of the cylinder, the valve I there
being insuch position as to. permit this ac-
tion. .

A referencenow toFig.4 will show thatat the
end of the cylinder there shown the valveI ig
placed so as to create a free communication
through passage d between the interior of this
end ofthecylinderand theexhaust-port, (to per-
mit the escape of the steam in advance of.the
moving piston, as just explained and as indi-
cated by the arrows,) whileit closes all commu-
nication between the interior of this portion of
the cylinder and the live-steam (or ingress)
pori and passage-way ¢. Just as soon, how-
ever, as the leading end of the piston M shall
have passed sufficiently beyond the position
in which it is shown in dotted lines at Fig. 4 to
close the exhaust-steam port f, then all fur-
ther escape of the steam is prevented, (the
communication between ¢ and the steam-sup-
ply pipe G being cut off by the valve 1,) and
whatever steam may be remaining in this end
of the cylinder is compressed by the piston as
the latter completes its stroke, and forms a
cushion or elastic take-up for the finish of the
piston’s stroke and the gradual absorption of
any momentum of the saw-carriage or other
device being driven by the engine,

To get the proper action and desired effect,

' the operative in charge of the valve - gear

to
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should release his hold on the hand-lever b,
(see Figs. 1 and 5,) which, during the move-
ment of the piston just described, has been
held by him in the position seen in the draw-
ings at about the time the saw-carriage.(and
the driving-piston) is relieved of the main re-
sistance offered to the driving movement of
the engine, (usually about as thepiston M be-
gins to cushion on or eompress the confined
steam,) whereupon said lever will, by the

5 gravitating action of its weight O, assume a

vertical position. This antomatic movement
will cause the valves I, which are both con-
nected to the valve-rod «, to be moved about
a half-stroke or half-throw, in which new po-
sition the live steam port and exhaust-port at
Tig. 4 still remain closed.

Of course, to repeat the action or operation
just deseribed, but by a stroke of the piston
M in an opposite direction, the operative sim-
ply moves the hand-lever to the position shown
in dotted lines at Fig. 5, whereby the valves

I will be still further shifted, so as to admit
steam through port ¢ at that end of the cylin-
der shown at Fig. 4 and open the commu-
nication between ¢ and Q at the other end.
(Seen at Fig. 3.) Now, as in the use of the
contrivance shown, under different circum-
stances, it may be necessary to materially
change the extent or degree of the ecompressor-
like or cushioning action of the engine, we have
provided for this purpose the movable strip
or slide E, provided with the port-opening f,
and the screw-rod H, with its nut ¢, all as
shown and as hereinbefore alluded to.

In the drawings the slide E is shown as set
$0 as to bring the port-opening f in that posi-
tion in which the maximum amount of steam
will be retained in each end of the eylinder,
and hence so that the greatest degree of cush-
ioning action of which the engine is capable
will be accomplished; but if by reason of the
character of the work being done (as, for in-
stance, if a saw-mill carriage is being driven,
that from its weight and the nature of its work
requires a lighter cushion to take up its mo-
mentum after the cessation of the cut) it is
desired to decrease the capacity of the steam-
cushion, then by turning the nufs &* in the
proper direction the sliding pieces I are
moved alongendwise, so as to bring their port-
holes f nearer to the ends of the cylinder, thus
enabling the piston M to travel nearer to the
end of itsstroke before passing the ports f and
cutting off the opportunity of steam-escape
through said ports, and consequently leaving
less steam in the eylinder to be compressed and
a smaller amount of movement of the piston
within which to perform the cushioning effect.
If the exigencies of the case require it, these
devices E may be (separately) adjusted so as
to make the compressor-like action at one end
of the piston’s stroke different from that at the
other end. ‘

It will be understood that by the means
shown not only may the engine be made to
effect a perfect cushioning of the piston, and
in this manner a complete but gradual absorp-
tion of any momentum of the device or ma-
chinery being driven that might otherwise be
hurtful or injurious or require some other less
efficient and more expensive expedient to take
up the inertia, but that, furthermore, the act of
compressing the steam left in each end of the
cylinder, as described, operates to increase the
temperature of the exhaust-steam, (used inad-

70 .

75

8o

85

[sle]

93

1cO

105

I15

ra2c

vance of the piston,) and to thus avoid the .

usual loss of steam-power heretofore conse-
quent to the successive reductions of the tem-
perature of the metallic parts of the engine
into which the live steam is alternately fed to
drive the piston back and forth.

Of course many mere modifications of our
invention may be made and various changes
in the details of construction of the novel ma-
chine shown may be effected without changing
the novel principle of construction and mode
of operation shown and described, and hence
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withont departing from the pith of our inven-
tion.

‘What we claim, broadly, as new, and desire
to secure by Letters Patent, is—

5 1. Incombination with the cylinder, piston,
and suitable valve-gear of an engine, an ad-
justable port, f, which operates when set at
different points lengthwise of the cylinder to
effect the cushioning of the piston during

10 longer or shorter portions of thestroke of said
piston, all substantially in the manner and for
the purposes hereinbefore set forth.

2. Tn an engine adapted to be driven by
steam, (or any other elastic medium, ) the com-

15 bination, with the cylinder, piston, and suit-

able valve-gear, of adjustable ports 7 f, ar-

‘ranged one near each end of the cylinder and

separately adjustable lengthwise of the eylin-
der, as specified, whereby the cushioning of
the piston on the cylinder may be effected dif-
ferently at the opposite ends of the eylinder
and the piston-stroke, all substantially ashere-
inbefore set forth.
In witness whereof we have hereunto set our
hands this 27th day of August, 1887.
MICHAEL GARLAND.
ABEL D. CATLIN.
In presence of—
Jas. E. THOMAS,
W. H. POWER.
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