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20 all whom it may concern:

Be it known that I, SAMUEL TRETHEWEY, a
resident of Pittsburg, in the county of Alle-

gheny and State of Pennsylvania, have in- |

vented a new and useful Improvement in
Valve-Gears for Steam-Hammers; and T do
hereby declare the following to be a full,
clear, and exact deseription thereof.

My invention relates to valve mechanism
forsteam-hammers, its objectbeing to provide
automatic valve mechanism by which the
movement of the ram may be controlled, so
that while the length of stroke of the ram and
the_rapidity of its stroke may be varied, as
desu:ed, at the same time the wvalve con-
trolling the supply and exhaust of steam to
the cylinder is given its full stroke, so that
even though the length and rapidity of stroke
of the ram is varied, yet practically the full
strength of the blow thereof is obtained. In
the steam-hammers heretofore constructed,
though the automatic valve mechanism has
been S0 constructed as to vary the length and
rapidity of stroke yet this was accomplished
at the loss of power, as when a rapid and
short stroke was emploved the valve was not
moved for its full stroke, and consequently
the strength of blow was reduced when 1ts
speed was increased. By my invention this
difficulty is overcome.

My_it_wention consists, generally stated, in |
combining with the ram a sleeve or bearing

- pivoted thereto and a slide-bar on which said
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block reciprocates, the lower end of said slide-
bar being mounted on a crank-arm or cam
and its upper end free and being connected
to the valve mechanism,.so that by varying
theposition of thelowerend of the siide-bar—
that 1s, drawing it toward or from the ram—
the movement of the upper or free end there-
of will be correspondingly varied, according

~ to the movement of the block sliding thereon,
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and the valve mechanism connected to the

upper end of said slide will be given its stroke

by a longer or shorter movement of the bear-
Ing moving on its slide-bar, the length of
stroke being thus controlled by the angle at
which the slide-bar is held and through the
valve mechanism, the full stroke being im-
parted to the valve by a longer or shorter
movement of the bearing on the slide-bar.
The particular points comprising my in-
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vention will be hereinafter more
described and claimed. |

1T'o enable others skilled in the art to make
and use my invention, I will desecribe the
same more fully,referring to the accompany-
Ing drawings, in which— : :

Figure 1 is a face view of part of a steam
hammer illustrating my invention, and Fig. 2
18 a longitudinal section showing the valve
mechanism and its parts. |

Like letters of reference indicate like parts
1n each.

The steam-hammer has the ordinary frame
or body @,1n which the ram b is mounted and
reciprocates above the anvil, and the steam-
cylinder ¢ at the upper end of the frame, the
piston-rod d thereof being connected to the
ram. Secured to the ram-body b by the piv-

particularly
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oted joint d’ is the sliding bearing or sleeve

¢, this bearing sliding on the slide-barg. The
slide-bar ¢g is mounted on the crank-arm 7,
which 1s journaled on the pinorstud % on the
frame or body @ and is operated by a hand-
lever 2/,secured to said crank. Aunysuitable

form of crank or cam mechanism for chang-

ing the position of the lower end of the slide-

bar ¢ may be employed, that shown being

a simple and efficient form for the purpose.
It will thus be seen that the slide-bar is sup-
ported by the crank /& and by the sliding
bearing e and that as the crank 7% is turned

the lower end of the slide-bar is forced to-

ward or from the ram, so changing its angle
of inclination or drawing it parallel with the
ram, as may be desired. As, however, the
bearing e fits on the slide-bar, the point at
which said bearing rests on the slide-bar is
always at the same distance from the ram,
and consequently if the slide-bar is held at a
greater or less incline the movement of the
upper or free end necessary to move the valve
is obtained by a less or greater stroke or
movement of the ram. Connected to the up-
per end of the slide-bar is the link or strap [,
which in its turn is connected to the erank-
lever m, mounted on a shaft n, journaled on
the frame or body a, the opposite end of said
lever being connected by the strap p’ to the
valve-spindle p, which is connected to the
valve 7 within the chamber 7/, the valve »
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being the ordinary or any improved form of

slide-valve and controlling the ports to the




steam-cylinder, and steam being admitted to
the valve and exhausted therefrom through
suitable pipes s s’. As so constructed the
normal position of the slide-bar ¢ when the
hammer is being operated automatically is at
an incline to the ram in such position that as
the bearing e reciprocates thereon the slide-
bar, being pivoted on the crank /£, will be

~drawn toward or from the ram by the move-
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ment of the slide-block thereon, the upper or
free end of the slide-bar being thus moved to
the proper distance for imparting the full
stroke to the valve-spindle and the valve to
which it is connected, so that as the sliding
bearing descends on the slide-bar it will force
the free end of the same away from the ram
and, through the strap / and lever m,draw
down the valve-spindle, this continuing until
the full stroke is given to the valve, when
steam will be admitted to the lower end of
the steam-cylinder, the movement of the ram
being thus reversed and the ram raised
thereby. As the sliding bearing rises on the
slide-bar it will draw the upper or free end
of the same toward the ram, so through the

strap [ and lever m raising the valve, and as

soon as the wvalve has it full stroke steam
will be admitted to the upper end of the cyl-
inder and the ram reversed,the sliding bear-
ing on the slide-bar thus imparting the nec-

“essary movement to the valve and impart-

ing the full stroke thereto, so that practi-
cally the full body of steam is admitted in
either side of the piston and practically the
full strength of the stroke of the ram ob-
tained. |

In order now to change the stroke of the
ram such as to decrease the length of stroke
and increase the rapidity of stroke, the piv-
otal part &’ at the lower end of the slide-bar
is foreced by the lever 2/ toward the ram, so
as to impart a greater incline to the slide-bar,
in which case, as the sliding bearing moves
on the glide-bar, it will require a shorter

stroke thereof to impart the necessary full |

strolke to the valve, and it is evident that by

so imparting a greater incline to the slide-

bar, as it requires a shorter movement of the
bearing on the slide-bar to operate the valve,
the length of stroke of the ram is decreased
and the rapidity of stroke of the ram corre-
spondingly increased. At the same time

practically the same strength of blow will be
obtained, as the full movement is given to
the valve and practically as full a body of
steam admitted on either side of the piston.
In the same manner the length of stroke may
be increased and the rapidity of stroke de-
creased, and by drawing the slide-bar paral-

470,723

lel with the ram all movement of the slide-
bar by the ram will be overcome, the sliding
bearing simply reciprocating on the slide-bar
without imparting any ‘motion thereto, in
which case the movement of the valve and
thestroke of the hammer can be controlled in
the ordinary way by the hand-lever or treadle
t, the apparatus thus providing for the auto-
matic operation of the ram at any desired
length of stroke and rapidity ot stroke and
for the operation of the ram by hand, as 18
sometimes desirable.

The apparatus is simple in construction,
and, as has been proven by practical use, is
effective in operation, and when the hammer
is employed with but a short stroke a very
much heavier blow can be struck thereby
than with the valveapparatus herctotore em-

nloyed.

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

1. In valve-apparatus for steam-hammers,
the combination of a slide-bar pivoted at its
lower end, lever connections from its upper
or free end to the valve-spindle,and a sliding

bearing pivoted to the ram and reciprocating

on the slide-bar, substantially as and for the
purposes set forth.

9. In valve apparatus for steam-hammers,
the combination of a slide-bar pivoted at the
base on a crank, lever connections from the
upper or free end thereof to the valve appa-
ratus, and a sliding bearing pivoted to the
ram and reciprocating on the slide-bar, sub-
stantially as and for the purposes set forth.

3. In valve apparatus for steam-hammers,
ihe combination of a slide-bar pivoted at the
base to a transversely-movable bearing, lever
connections from the upperor free end thereot
to the valve apparatus, and a slide-bearing
pivoted on the ram and reci procating on the
slide-bar, substantially as and for the purposes
set forth.

1. In valve apparatus for sieam-hammers,
the combination of the crank-shaft £, the

slide-bar ¢, pivoted at its lower end thereon,
lever connections I m from the upper or free
end of said slide-bar to the valve-spindle p,
ihe ram b, and the sliding bearing e, pivoted
to said ram and reciprocating on said slide-
bar, substantially as and for the purposes seb
forth.

In testimony whereof I, the said SAMUEL
TRETHEWEY, have hereunto set my hand.

SAMUERL TRETIIEWEY.
Witnesses:

J. N. COOKE,
ropT. D, TOTTEN.
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