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Specification forming part of Letters Patent No. 185,458, dated December 19, 1876; application filed
September 28, 1876.

To all whom it may concern:

Be it known that I, THoMAS MINER SKIN-
NER, of Chicago, in the county of Cook and
State of Illinois, have invented a new and
useful Improvement in Pile-Driving Machines,
which improvement is fully set forth in the
following specification, reference being had to
the accompanying drawings.

The object of my invention is the improve-
ment of that class of pile-hammers in which
the direct action of steam is used by attach-
ing hammer to the piston-rod of a steam-cyl-
inder, suspended in leaders of ordinary pile-
drivers. '

First, by using a hammer which receives
its impetus both from its owun weight and by
the direct downward pressure of steam on the
piston attached, the reaction of steawmn-press-
ure being overcome by the weight of metal
in cylinder and frame, said weight being
greater than steam-pressure on piston, and
such as to prevent frame of hammer lifting
from pile at the termination of the downward
stroke.

Second, by the use of a cast or-wrought iron
(or other metal) ring or base attached to frame
of steam pile-hammers, said ring or base hav-

ing a conical or tapering hole through center;-

which, fitting or resting on head of pile, forms
a support for hammer, and protection to pile
from splitting, and obviates the use of the
usual wrought-iron pile-band and all trimming
or chopping on head of pile.

Third, in the combination, with steam pile-
hammers, of a valve motion, having no levers,
cams, or other appliances liable to disorder
from the excessive jarring to which they are
subject, and whose motion is positively regu-
lated by the valve or cock I, (shown on draw-
ing,) thereby enabling the operator to strike
light or heavy blows at pleasure.

Fourth, by the tubular form of frame and
arrangement of connections with cylinder, in-
suring the greatest strength, and preventing
all twisting, springing, or binding of piston,
piston-rod, or hammer, and holding the pile
in the exact position where needed.

By using steam both at the downward as
well as the upward stroke of the piston I am
enabled to use a lighter hammer at shorter
stroke, greater speed, and in a position far-

ther from vertical than whe»e action of grav-
ity alone is relied upon, the force of the blow
being only limited by the amount and weight
of metal in the frame and cylinder.

By connecting cylinder and frame to the
iron stay running from top to bottom of same
the euntire machine is firmly held together, re-
lieving all excessive strain on bolts connect-
ing bottom of eylinder and frame, and by the
manner in which said stay is connected to eyl-
inder by means of bolts the same can be read-
ily disengaged when required.

The operation can be seen by reference to
the accompanying drawings.

Figure1 represents a full front view of ham-
mer resting on pile p and sliding in leaders a.

Fig. 2 represents a vertical section through
same, showing arrangement of valve motion,
steam-cylinder, &c., and manner of connect-
ing piston-rod » to hammer o made in two
parts, and held together by key y, piston-rod
having two wooden rings, , or other elastic
material, placed above and below, to relieve
jar upon piston m.

Fig. 3 is a horizontal section through cylin-
der b, showing manner of connecting same to
stay s by means of bolts; also, lower cylinder

-head or flange w, forming guides to retain

hammer in leaders a.

Fig. 4 is a horizontal section through tubu-
lar frame ¢, showing manner of connecting
same to stay s by means of rivets having
counfersunk heads at either end, and running
through to inside of guides, upon which the
hammer slides in its movement; also, shows
top view of cone or base ¢, and manner of -
bolting same to frame, said cone being also
riveted by means of countersunk rivets to
stays s.

The entire machine beiug raised to top of
leaders by a rope passing from ring v, attached -
to top eylinder-head » to the drum of an ordi-
nary hoisting-engine, allows the pile p to be
placed in position by means of a line running
to winch. The hammer is then carefully low-
ered until cone ¢ rests on pile. The rope or

hammer line is then relieved of all strain, and
allowed fo hang loose in position. The steam-
pipe k& having been connected to boiler by
means of rubber hose, or a flexible jointed
pipe, steam is turned on, filling steam-chest
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¢ at top:and bottom, of. which: are: two -eylin-
ders, d and f, the: smaller: cylinder & being

closed by small plunger ¢, having an open air |

conteetion -on top-side, and :the - larger eylin
der f bemg closed 'by planger ¢, whose area
shall be about twice that of e, Said plunger
y - has ‘two ‘connections: -from: - lower side ‘of
same, one by means of small pipe and cock: I,
with steam-chest, and: the other by.means. of
valve r with open air. - The: plungerseand ¢
are conneeted by a rod which: 'is- seeared: to
slide-valve h, an upward or -downward move-
ment -of - plungers *being ~communicated by
- means of said rod to slide-valve.  On steam
entering steam-chest ¢; the coek I being  par-
‘tially open, steam is.admitted to lower side of

plunger ¢, thereby equalizing pressure .on:top -
~and: bottom sides of said plunger, which there-

‘ fore ‘exerts no influence on slide:valve, but;
there being a strong upward pressureon plun
.ger ¢,:said plungerrises,; earrying with it slide-

valve b and plunger g, thereby opening lower
steam-port of cylinder b, and -admittingstean
on lower 'side of - piston. e, which; by means
of pisten-rod n, raises -hammer: 0. nutil said
- hammer eor¢s in contact with levers, which,
raising valve:r; releases ‘pressure from lower

side of ‘planger ¢, and ‘said plunger:-being:of:

- doublethe area of plunger ¢, and consequently
having double the pressureon:its: upper side,
“causes ¢ to follow it to bottom of cylinder f,
“thereby: drawing down:-valve ‘h, admitting
:steam to upper side.of piston 2, and:exhaust:
ing steawm-on lower side through pipe 4;:cans-
= ing said: piston m, pistou-rod n»; and: hamner
o0, all - attached, to drop suddenly on <head of

- pile. “As hammer o, on'its-downward stroke,

passes below lever z, releasing said:lever-and -
allowing valve r.to drop to its . .seat, thereby

shutting off all ¢ommiunication between the -

sopelt air and lower side of plunger g;it causes

the steain, which is passing tbrough the pipeil,

to again equalize the pressure on both sides of

plunger:g, and, as before, pluiiger ¢ exerts its’
influence and raises valve A, admitting steam
for-another npward movement of piston m.
By admitting: a: larger : amount: of : steam
through -cock ! the: cylinder f: may: be: more
guickly filled, eausing valve & to shift to-its
upward: : position;: :thereby . .eushioning:  with
steam-hammer o before it has strack pilep, by

~which:means: a lighter blow is struck without
‘reducing rapidity: of movement :of: hammer,

thereby enabling the operator to vary his blow
for different elasses -of work.
I claim as my invéntion—

.-The -metal frame ¢, constructed as ‘de-
sombed in- combination with the cylinder "

and valve g:h:e; when. armnoed aud operated
a8 shown:and specified.

2.:The conieal base or ringq for'supporting

‘the pile-driver -on:the pile and -protecting the

same, in. combination with the frame f-and
cylinder b, substantially as specified.
3.-The Valve g I e operated by steam-press-

nre, in-:combination with cylinders-d f and
ipipe:and cock 1 on the steam-chest ¢, for regu-

lating ‘the force of -blow of ‘the pile-driver,all
construeted ‘and. arranged substantially as

:shown and specified.

. 4. The:tubular frame ¢, connected: with: the
eylinder: b .and :ring ¢, -constructed - and -ar-
ranged :snbstantially ‘as shown, and -for: the

“purpose set forth.

- THOS. M, SKINNER.
Witnesses: ' :
‘HARRY Fox,

“WILLEND: S. OARKIN.




