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To all whom it may concern :

Be 1t known that I, JAMES WATT, of Wa-
tertown, county of Middlesex, State ot Massa-
('husetts.. have 1nvented an Improvement in
Steam- Hammers, of which the following de-
scription, in connection with the accompany-
mg dmwmgb is a specification.

My invention relates to steam-hammers ;
and 1t consists, first, in a novel device for op-
erating the valve, whexeby the length of the
stroke of the hammer may be regulated by the
operator while the hammer isin motion ; also,.
1in the arrangement and relative position of
the ports in the valve-seat, by which the ham-
mer 1s caused to operate on pieces of material
of different thickness without necessitating
any adjustment of valve movement or posi-
tion of the anvil; also, in a guide for the pis-
ton-rod head and a novel arrangement of the
point of attachment of the piston-rod head rel-
ative to the pivotal pomt of the arm of a tilt-
hammer.

The valve-stem is provided with two fixed |

points, herein shown as the ends of a slot in
the said valve-stem, and a tappet-arm, caused
to have a reciprocatory or oscillating move-

ment in the said slot, alternately strikes the |

ends thereof and moves the valve- stem and
valve.

The end of the tappet-arm which passes
through the slot in the valve-stem is made of
varying width, and its other end is pivoted to
a handled shifting-lever, itself pivoted and
adapted to be engaged and held in position by
a notched segment. attached to the frame-
work. By moving this shifting-lever the op-
erator 1s enabled to bring a narrower or wider
portion of the tappet-arm in position to strike
the end of the slot in the valve-stem, and con-

sequently to allow a greater orless movement

of the said tappet-arm before it operates the
sald valve, thus varying the length of stroke
of the hammer as desired.

The steam-ports-leading from the steam-
chest to the cylmder aAre crossed so that an
ordinary D slide-valve in its downward move-
ment, opening the upper port, admits steam
to the lower end of the cylmder and vice
versa.

The bridge between the upper induection-
port and the exhaust-port is made wider than

| that between the lower indaction and exhaust

F

| port to be opened to admit steam beneath

ports, such construction causing the upper

the piston when the hammer in its down-
stroke 1s a considerable distance from the an-
vil, thus enabling it to be used upon material
of considerable thlckness If, however, the
hammer is working on thin materlal the valve
will travel farther down, thus exposmg the 60
wide bridge before mentmned but not uncov-
ering the exhaust-port, as would be the case if
the bridge were of ordinary width.

In a tilt-hammer all the points in the arm of |
the hammer, and consequently the point at 65
which a connectin g-rod may be pivoted, move
in arcs around the pivotal point of the ham-
mer-arm, while 1t is necessary that the end or
head of the piston-rod should reciprocate 1n a
straight line. It is consequently not possible %o
to connect the end of the plston -rod directly to |
the hammer-arm.

The movement in an arc of the point of the
hammer-arm at which the force is applied may
be considered as a compound motion, one ele- 75
ment or component of which is in the line of
motion of the piston-rod and the other atright
angles to the said line. As herein shown, a
block 1s used free to move in a transverse
guide in the piston-rod head in a direction at
right angles with the movement of the said
piston-rod, and this block is counecfed with
the hammer-arm by a suitable pin, so that
the movement of the piston-rod in a straight
line and that of the block at right angles
thereto give the desired curvilinear move-
ment to the pin and hammer-arm. By plac-
ing this pin a distance of about one-half its
average stroke below the pivotal point of the
hammer-arm the transverse movement of the
said block is reduced to a minimum.

The end or head of the piston-rod rests
against a shoulder in the hammer-arm, the
sald shoulder being shaped as a portion of a
cylinder having the same axis as the hammer-
arm, 80 that the piston-rod head, always rest-
ing against it and guided by 1t, will move in a
straight line tangent to the said eylinder.

Figure 1 1s a side view of a steam-hammer
provided with my improvements, the cover of 100
the steam-chest being removed; Kig. 2, a sec-
tional view of a portion of the hammer-arm
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and piston-rod head, showing the devices for
ouiding the latter and attaching it to the
hammer; Fig. 3, a horizontal section of the
steam chest and cylinder ; Fig. 4, a longitudi-

¢ nal section thereof, and Fig. 5 a modification
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of the tappet-arm, to be referred to.

The frame a ', anvil b, hammer-head ¢, and
arm d, pivoted at ¢ in bearings on the frame
a/, are and may be of any usual construction.

Attached to the hammer-arm d, or a portion
of framing d’ connected therewith, is a pin,f,
which reciprocates with the sald hammer-arm
and enters a slot, 2, in a tappet-arm, g, piv-
oted at 3 to a shifting-lever, &, pivoted at 4 to
the frame o/, and provided with a suitable
handle. The upper part of the shifting - bar
I is engaged and held in the desired position
by one of the notches, 5, in a suitable holding-
are, ?.

The tappet-arm ¢ receives a reciprocating
or oscillating movement from the hammer-
arm through the pin f, and its end plays be-

“tween and alternately strikes two fixed points

30

35

4.0

45

on the valve-stem j, the said points being
shown as ends 6 7 of a slot in the said valve-
stem; but it is obvious that pins or other
equivalent devices might be used on a solid
valve-stem. - --
The end of the tappet-arm which strikes

the fixed points 6 and 7 of the valve-stem to |

move the valve is of varying width, so that
as it is moved longitudinally in the said slot
by varying the position of the shifting-lever
I a narrower or wider portion will be in posi-
tion to engage the points 6 7 on the valve-stem.
In Fig. 1 the end is shown as of three difier-
ent widths, corresponding to the three notches
o 1n the are 4. |

In the position shown in full lines the nar-
rowest part of the tappet-arm is in the sloft,
giving the longest stroke to the hammer, while
the position shown in dotted lines gives the

shortest stroke.

If the tappet-arm is constracted as shown
in Fig. 5, the length of stroke can be gradu-
ated as desired; but in practice three differ-

~ ent lengths, as attained by the form shown in
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Fig. 1, are usually sufficient.

It is obvious that a single point or pin might
be used on the valve-stem, to be used in connec-
tion with a tappet-arm forked to embrace the
said pin, the width or opening of the fork be-
ing varied to give different lengths of stroke.

Thevalve-stemj, passing through and guided
by a projecting portion, a?, of the frame-work,
carries the valve %, shown as a D-valve of
usual construction, controlling the entrance
and exhaust of the steam through the crossed
induction-ports 8 9 and exhaust-port10. The
upper induction-port, 8, leading to the lower
part of the cylinder, is placed a considerable
distance above the exhaust-port, or, in other
words, the bridge 11 is made much wider than
usual. -

The port 8 is placed at such a height that it
will be completely opened when the hammer

22%,460

in its downstroke has reached the point, as
shown in TFig. 1, to strike a piece of material
of the greatest thickness ever used In prac-
tice, so that the steam will enter below and

70

raise the hammer for the next stroke; but if

| the hammer is working on thin material the

said port will be opened while both hammer
and valve are moving with great rapidity
and the former with great momentum, 80
that the steam entering below the piston will
not reduce the force of the blow materially,
but will to a certain extent cushion the piston,
and the valve, in its further downward move-
ment, does not uncover the exhaust-port.

The different positions of the valve are

shown in Fig. 4. The upper end or head, m,

of the piston-rod ! is shown as provided with
a transverse guide, 12, in which a block, », 18
free to slide, the said block being connected
by a pin, o, with the hammer-arm d or socket
d’ thereof. |

The face 13 of the piston-rod head toward
the pivotal axis ¢ of the hammer-arm is plane
and parallel with the axis or line of motion of
the piston-rod [, and rests against the curved
cguiding-shoulder 14 in the socket d’ of the
hammer-arm, the said face 13 being tangent to
the surface of the guiding-shoulder 14, which
is shaped as a portion of a cylinder having its
axis coincident with the axis e of the hammer-
arm d. f -

It will be understood that, the piston-rod
head being raised by the piston and its rod,
the face -13 will always rest against and be
guided by the curved guiding-shoulder 14, and
will. move in a straight line, the face 13 being

| kept at a uniform horizontal distance equal to
the radias of the curved surface 14 from the

axis ¢ of the hammer-arm. -

"The piston-rod will impart motion to the
hammer-arm through the block » and pin o,
and the curved motion of the latter (shown by
the dotted line 16 17) will be accomplished. by
the rectilinear motion of the piston-rod in a
direction shown by the line 18 17, and the
transverse motion of the block n therein, the
amplitude of which is equal to the greatest
distance between the said lines. |

By placing the pin o below the axis of the
hammer, so that its stroke will be from a point
below to one above the said axis ¢, instead of
wholly below or above if, the amplitude of
transverse movement of the block % in the
onide 12 is reduced to a minimum, 1ts move-
ment being backward and forward in each
stroke, instead of being wholly in one direc-
tion in one stroke and in the opposite direc-
tion in the opposite stroke, and the force is
applied from the piston to the pin o more
nearly in the line of movement of the said pin
than would be the case if the-said pin were so
placed that its movement would be wholly be-
low or wholly above the axis of the hammer-

arm.

I claim— |
1. Ina steam-hammer, a valve-stem adapted
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to be struck and moved by a tappet-arm, and
a tappet-arm and mechanism between it and
the piston to give the.said tappet-arm a recip-
rocatory motion, the said tappet-arm being
provided with varying surfaces to engage the
valve-stem at an earlier or later period of the
stroke of the piston, and a shifting-handle, un-
der control of the operator, to enable the tap-
pet-arm to be moved to bring the proper por-

tion of its surface in position to engage the

valve-stemto give the desired length of stroke,
substantially as and for the purpose described.

2. In a steam-hammer, the valve and valve.
seat provided with exhaust and induetion
ports when the bridge between the exhaust-

port and induction-port leading to the lower

part of the cylinder is made wider than the
bridge between the exhaust-port and induc-
tion-port leading to the upper part of the cyl-
inder, to cause the said induction-port lead-
ing to the lower part of the cylinder to be
opened when the hammer in its downstroke
meets a piece of material of maximum thiek-
ness, and to prevent the exhaust-port from be-
ing uncovered when the hammeris working on
material of minimum thickness, to thereby ena-

ble the hammer to be used on material of dif-

ferent thickness without adjustment, substan-.

tially as described. %
3. In a steam tilt-hammer, the haminer-arm

socket provided with a curved guiding-shoul-
der for the piston-rod head, and a pin secured
to the hammer-arm socket, combined with the
piston-rod head, provided with a plane surface

to rest against and be guided by the said guid- 35
ing-shoulder, and adapted to engage the said |
pin and move it and the hammer-arm, and at
the same time allow free transverse movement
of the pin in the said piston-rod head,substan-
tially as and for the purposes specified.

, 40
4, In a steam tilt-hammer, the hammer-arm

l and itsconnected curved guiding-surface, com-

bined with the piston-rod head and the pin o,
having free transverse movement therein, and
connected with the hammer-arm at a distance 45
of about one-half the average amplitude of
vibration of the said pin below the axis of the
hammer-arm, to thereby reduce the transverse
movement of the pin in the piston-rod head
to a minimum, sabstantially as and for the 3o
purpose set forth. |

5. In a steam-hammer, the valve and valve-
stem, slotted longitudinally, as deseribed, and
a tappet-arm and its shifting-lever, the end of
the tappet-arm entering the slot in the valve- g5
stem and being of different widths at differ-
ent distances from its extremity, combined
with a pin carried by the hammer-arm to en-
ter a slot in the said tappet-arm and 1mpart to
it a reciprocatory motion, substantially as de- 6o
scribed. |

In testimmony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. |

JAMES WATT.,

Witnesses: , |

Jos. P. LIVERMORE,
. N. E. C. WHITNEY.
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