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UNITED STATES

PATENT OFFICE.

LEWIS KIRK, OF READING, 'PENNSYLVANIA.‘

IMPROVEMENT IN STEAM TRIP-HAMMERS.

Specification forming part of Letters Patent No. 5,044, dated April 3, 1847,

To wil whom it may concern:

Be it known that I, LEwWIs KIRK, of Read-
ing, in the county of Berks and State of Penn-
sylvania, have invented a new and useful Imn-
provewent in the Steam-Hammer for Forges,
&e.; and I do hereby declare that the follow-
ing is a full, cléar, and exact deseription of the
principle or character which distinguishes it
from.all other things before known, and of the
manner of making, constructing, and using
the same, reference being had to the accom-
panying drawings making part of this speci-
fication, in which—

Figure'1 is a side elevation ; Fig. 2, a longi-
tudinal vertical section taken at the line X X
of Fig. 3,and representing the steam way and
cylinder cut open by a vertical plane; Wig.
3, a plan; Fig.4,across vertical section, taken
at the iine Y X of IFig. 1, looking inthe diree-
tion of the arrow, and Fig. 5 a like section
taken at the line Z Z of Fig. 2-and looking in
the direction of the arrow,

The same letters indicate like parts in all
the figures.

- The object of my invention is to apply the
direct action of a steam-piston to operate the
helve or lever of a hammer ; and the nature of
my invention eonsistsin so combining a steam-
engine with the lielve or:lever of 2 hammer
and between the hammer and fulerum that
when the steam is let in under thie piston it
shalllift np thehamnrer,and when the exhaust-
valve is opened the piston will be at liberty
to be carried down by the weight of the ham-

mer, the steam and exhaust slide-valves being

operated each by a separate arm on the shaft

of the helve or lever, and the end of these two-

arms being so connected with the valve-rods
by slots, which permit the arms to move for
some distance before they begin to act on the
valves, so that the hammer shall nearly reach
the end of its downward motion before the
steam-valve is opened to admit steam to pro-
dace the next upward motion, and so of the

* exhaust-valve during the upward motion of/
the hammer, the admission of steam to the.

steam-valve being governed DLy a slide-valve
that commands a steam-port.in a plate imme-
diately above the steam-valve, and operated
by hand, by means of which the attendaunt
can start and stop the hammer at any time
and at any portion of its motion; and my in-
vention also consists in combining with the

hammer thus operated a slide-plats, with a
port in it under the steam-valve, and a like
plate under the exhaust-valve, so that the at-
tendantcan, bysliding these plates by a screw
or lever, cause either the steam or exhaust
valves to open or close sooner or later, and
thus regulate the length of stroke of the ham-
mer. »
Inthe accompanying drawings, A represents:
a hammer of the usual.construction on the end
of & lever or helve B, which passesthrough a
husk or sleeve, (&, from the sides of which pro-
Jject trannions O, that constitute the shaft, with
Jjournals on the ends that turn.in appropriate
boxesin standards O’ O/ of the Ded-plate P,
whicl is secarely bolted to the floor-timbers Q.

The helve or lever B extends back sufii-
ciently-far beyond the shaft to act on the pis-
ton- L, that works in-a eylinder F, to which
steamisadmitted by a steam-pipe, S, connect-
ed with the steam-chest D, to form a cushion,
which will gradually arrest the npward mo-
tion of the hammer, :

Below the helve or lever B,and between the
hammer and shaft, but near to the latter, is

placed a vertical steam:-eylinder, H, open at

both ends; and secured to the bed-platé P by
appropriate flanges, and this eylinder is pro-
vided with a steam-piston, R, of the usual con-
struction, the rod of which is attached to a

‘cross-hiead, y, (parallel with the shaft O,) that

slides vertically in ways %’ %’ on each side of
the upperendof the cylinder. The uppersur-
face of this cross-head has a semicircular sock-
ct, in which rests the semi eylindrical end of -
a rocker, N, the upper end of which is also
semi-cylindrieal, and fitted to a. semicircular
socket in the underside of the husk or sleeve
G, so that the hammer helveor lever rests on
the cross-head of the steam pisten by the.in-
terposition of this rocker, which, as the piston
moves up and downina vertical line, will rock
toaccommodateitself to the segment of acirele
described aboutthe axis of motim of the helve
by that end. of the rocker on which the helve
is supported. :
The husk or sleeve of the hiammer-helve is
connected with the cross-head by means of two
joint-links, x 2, one on each side, which em-
brace the ends of the cross-head y,that pro--
ject out beyond the vertical ways gy’ 3/, and
corresponding ears, # 2, on the sides of the
husk.?-These links are made adjustable by
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serews in any of the known modes, so as to
keep the cross-head and husk, with therocker,
interposed always at the same distance apazrt,
to prevent thein from being disconnected or
injured by the violent jars to whieh the whole
mechanism is exposed. ’

The stecm valve-chamber 1 isplaced on one
side of the steam-cylinder and the exhaust-
chamber T on.the other side, and these com-
municate with the under side of the cylinder
by channel-ways K and K, (represented by
dotted lines in Fig. 3,) passing through the
lower plate or bed of each chamber by an ap-

propriate port-in the usual manner of mak- |

ing steam and exhanst ports; and on these
plates and under the steum and exhaust
valves ¢ and ¢ are placed sliding plates or
regnlating-valves fand f/, one for each valve,
and these plates have each a port for the
passage of steam corresponding with the
port in the bed, and interposed between the

bed and the valves ¢ ¢/, which are of the usual

construction.

The steam and exhaust-valves ¢ and ¢ are
operated by arms Iand I, that project down-
ward from the shaft O, the ends of the arms
working in a slot, e and ¢, in the end of the
valve rods & and &, and the slots in the rods
are of such lengih that the arms can v.brate
for some distance without moving the valves,
50 that when the hammer desceuds it nearly
reachies the end of the downward movement
before the steam-valve begins to open to ad-
mit steam for the next upward motion, and so
of the exhaust-valve for the npward motion.

It is of great importance that a forge-ham-
mer should be susceptible of baving its range
of motion in either direction variable, so that
the attendant can regulate the force of the
blow and so adjust the parts that the valves
may be opened by alonger or a shorter range
of motion ‘of the hammer, the valves being
carried by a motion dependent on the motion
of the hammer. This important end is at-
tained by the sliding plates or. regulating-
valves f f, for if these plates are moved in
either direction the ports will be kept open
for adonger or shorter time, aud thus increase
or decrease the range of motion of the steam
?iston and hammer, and therefore these slid-

ng plates have each of them a rod, g ¢,
which passes through a stuffing-box in the
steam and exhaust chawber with their outer
end tapped and passed through a nut kb and
', which turns in a collar, 2" and k', 50 that
by turning eitber of these nuts the attendant
can slide the sliding plates or regulating-
valves f or f/ in either direction and cause

eitherthe steam or the exhaust valves, or botl,
to open and close sooner or later, and thus

give a greater range of motion to the piston
and hammer at his pleasure. If e moves,

the slidte under the steam-valve in the direc-
tion of the arrow as the hammer is descend-
ing, the valve will open sooner to admit steam
to 1ift the hammer before it reaches the anvil.
If he moves it in the reverse direction,tbe
valve will not close so soon, and hence the
hammer will be permitted to descend lower
pefore the fresh supply of steam is admitted,
so that in this way the attendant has perfect
command of the range of motion of the pis-
ton and hammer for it will be obvious that,

the exhaust-valve having the same arrange-

ment, the upward motion of the piston and
haunner will be regulated in like mauner as
its downward motion is by the steam valve.
Immediately above the steam-valve there is a
stop valve, a, operated by 2 hand-lever, b,
jointed to the valve-rod af and to the bed:
plate P, and, as this valve is placed in the
steam-chest D, and between the steam pipe

“and the steam-valve ¢, the attendant can
at any time regulate the quantity to steam to
be admitted or stop the hammer at any time
and at any portionof its stroke. -

Trom the foregoing it will be scen that by
this arrangement a very great range of mo-
tion can be given to a hammer by an engine
of very short stroke, and that the motions of
the hammer can be controlled, varied in foree,
or stopped at any time with facility by the
attendant.. Instead of operating the sliding
plates or regulating-valves by screw-nuts, this
can be done by levers or other mechanical
equivalents. . .

What I claim as myinvention, and desire to
secure by Letters Patent, is— - .

1. The arrangemen’ of the vertical single-
acting steam-engine, subsfantially as de-
seribéd, when this is combined with the helve
or lever of the hammer by means of therocker
on the eross head and the jointed links, sub-
stantially as described.

9, The sliding plates or regulating valves
below the steam and exhaust valves, in com-
bination with the engine, combined with the
hammer. helve or lever, substantially as de-
cribed, whereby the rauge of motion of the
hammer ean be inereased or decreased by the
attendant at pleasure, as described.

LEWIS KIRK.

‘Witnesses: o .
CHs. M. KELLER,

U. P. BROWNE.
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