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To all whom it may concern:

Be it known that I, Jamms N. WarriNG-
TON, a citizen of the United States, residing
at Los Angeles, in the county of Los An
geles and State of California, have invented
certain new and useful Improvements in
Automatic Pile-Drivers, of which the fol-
lowing is a specification.

This invention has relation to that type of
pile driving machinery in which the ram or
hammer is automatically operated, and
while it is herein shown and will he herein-
after described, as being embodied in a
steam opemted automatic pile driver, in
which the ram or hammer thereof, is adapt~
ed to be suspended without the use of guid-
ing leaders therefor, yet it will be under-
stood that it is applicable for use on such
machines, where leaders or guides are em-
ployed for the ram or hammer, and which
may be operated by steam or any suitable
motive fluid, and it consists in certain pe-
culiarities of the construction, novel ar-
rangement and opemtlon of the various
parts thereof, as will be hereinafter more
fully set forth and specifically claimed. -

The principal object of the mvention is to
furnish an automatic pile driver, which shall
be simple in construction, effective in opera-
tion, strong, durable, and with its parts so
made and arranged to operate, that great
economy in the amount of motive fluid re-
quired for its cperation will be effected.

Another important object of the invention
ig, to provide a pile driver in which, by suit-
able construction, arrangement, and propor-
tioning of the parts; the ratio of the weight
of the ram to the weight of the ram-frame
or carrier, may be given any desived value,
thus permitting the use of heavy stationary
parts, 4. ¢., frame or carrier, and light ram
1 the case of short strokes, and light sta-
tionary parts with heavy ram in the case of
long strokes, by which means the velocity of
impact may be kept practically the same for
all lengths of strokes, giving energy to the
blow of short stroke rams and avoiding de-
structive impact in long stroke ones. This
advantage is not attainable in pile drivers
heretofore made, because the motive fluid,
which is admitted alternatively below and
above the piston of the hammer, is of the
same- pressure per square inch in . either
chamber, and this pressure acting upon the

Specification of I.vetters Patent.
Application filed August 31, 1911,

Patented Mar. 5, 1912.
Serial No. 646,959.

upper cylinder-head, will lift the hammer
bodily off the pile, unless the weight of the
stationary parts is sufficient to prevent it.

Still another object of the invention is to
provide a valve and operating mechanism
therefor to control and regulate the passage
of motive fluid for oneratmo the driver,
which valve and mechanism shall be of such
construction, and will so operate as to afford
the required port area with a minimum
movement of the valve, which movement
will be quick, yet without shocls, and will be
effected with fight stress and little wear on
the actuating mechfmzlsm.

\ further object is to provide means in
the upper part of the ram-fri.ne or carrier
for cushioning the ram in its upward move-
ments or strokes.

Various other objects and advantages of
the invention will be disclosed in the sub-
joined description and explanation.

In order to enable others skilled in the art
to which the invention pertains, to make and
use the same, I will now proceed to describe
it referring to the accompanying drawings,
which serve to illustrate an embodiment of
the invention, and in which—

Figure 1, is a view in side elevation of the
ram-frame or carvier of a pile driver em-
bodying the invention. Fig. 2,
vertical sectional view through the frame
or carrier for the ram, taken on line 2, 2, of
Iig. 4, looking in the direction indicated
by the arrows, showing said frame shortened
for the convenience of illustration, and
the ram in elevation and in its initial posi-
tion. Fig. 3, is.a similar view taken on line
3, 8, of Fig. 4, looking in the direction indi-
cated by the arrows, with the ram removed.
Fig. 4, is a plan view of the frame. Figs. 5,
6, and 7, are plan views taken on lines 5,
506, 6, and 7, 7, respectively of Fig. 8.
Fig. 8, is an enlarged plan sectional view of
the ram and its frame taken through the
ralve chest, illustrating the controlling valve
and the operating mechanism thevefor. Fig.
9, is a fragmental section taken on line 9, 9,
of Fig. 8, looklnfr in the direction indicated
by the arrows. Tlgs 10, and 11, are similar
views taken on lines 10, 10, and 11, 11, re-
spectively, of Fig. 8, 1001{1110‘ in the dlrec-
tion indicated by the arrows. Fig. 12, is a
face view of the ram, showing it detached
from its frame. Tig. 13, is a “face view of
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the valve. Fig. 14, is a sectional view there-
of taken on line 14, 14, of Fig. 13. Tig. 15,
is a face view of the floating or movable
valve-seat. Iig. 16, is a sectional view
thereof. Tig. 17, is a longitudinal sectional
view of the cover for the valve chest. Figs.
18, 19, and 20, are cross-sectional views of
the raln, taken on lines 18, 18,—19, 19,—
20, 20, respectn ely, of Fig. 12 and Tig. 21,
as a sectional view of the upper portion of
the frame or carrier for the ram.

Like numerals of reference refer to cor-
responding parts throughout the different
views of the drawings, in which is shown
the ram and frame therefor and operating
mechanism for the former, it being deemed
unnecessary to illustrate other pdltS of the
pile driving machine as the present inven-
tion has no relation to such parts.

The reference numeral 25, designates the
ram-frame or carrier, which may be made
of any suitable size, form. and material, but
by preference rectangular in cross section
and provided with a longitudinal bore or
cavity for the reception and operation of the
ram, which ram is indicated as a whole, by
the numeral 26, and preferably consists of
a single piece having an enlargement 27, at
its upper portion and a reduced portion 28,
extending downwardly from said enlarged
portion, which portions fit snugly in the en-
larged cavity or bore 29, and reduced cavity
or bore 30, of the frame 25, but in such a
manner as to reciprocate freely therein.
The upper portion of the frame 25, is closed
by a head 31, and has diametrically disposed |
upward extensions 32, in suitable openings
in which is located a link 33, by means of
which the frame 25, may be connected to
and suspended from the crane or derrick of
the machine, which parts are not shown.
The lower portion of the frame 25, is pro-
vided with one or more vent openings 34, to
permit the escape of compressed air incident
to the downward stroke of the ram. At the
lower portion of the enlarged cavity or
chamber 29, the frame 25, is promded with
an annular chamber 35, which communicates
with a valve chest 36, formed in the wall of
the frame, which chest is horizontally dis-
posed and has leading therefrom near one of
its ends, a supply port 87, to which steam or
other motive fluid may be supplied in any
suitable manner. Leading from the valve
chest 86, near its other end is a port or
channel 38 which extends upwzu dly in the

wall of the frame 25, and communicates at
its upper end with the larger cavity 29, of
sald frame near its upper end as 1s cleally
shown in Fig. 3, of the drawings. At a
suitable pomt between the upper end of the
port or channel 38, and the valve chest 36,
the frame 25, is provided with a circular
chamber or channel 39, which communicates
with the cavity 29, by means of ports 40,

1,019,386

and said circular or belt like channel 39, has
Ieading therefrom an exhaust port 41, for
the escape of the motive fluid. In its wall
and preferably opposite the valve chest 36,
the frame 25, is provided with a screw
threaded opening 42, in which is seated a
screw  bolt 43, which projects at its inmer
end into a vertical groove 44, formed in
the reduced portion 28, of the ram, which
arrangement and construction will prevent
rotary movement of the ram, yet will per-
mit of reciprocal movement thereof. The
groove 44, also affords a passage for the dis-
charge of condensation from the cavities of
the ram-frame, and for this purpose the
lower portion of the frame 25, is provided
with outlet openings 45, one of which com-
municates with the groove 44, and each of
which may be provided with a drain nipple
46, or plug of any suitable construction.
The inner wall of the valve-chest 36, is pro-
vided at the ports 37, and 38, with valve
seats 47, and 48, respectively, which seats,
in the present instance, are shown as being
rectangular in shape to correspond with
similarly shaped valves 49, and 50, but it
will be understood that said valves and seats
may be of any desired shape.

Secured to the frame 25, by means of
suitable bolts 51, is a plate 52, which forms
the cover for the valve chest 36, and said
plate is provided on its inner sarface with
a pair of inwardly extended pistons or pro-
jections 53, each of which is preferably hol-
Jow and is provided externally svith pack-
Ing rings 54. as is clearly shown in Figs. 8,
9, 10 and 17, of the drawings. Movwbly
fitted on each of the pistons .)3 is a floating
valve seat 55, which are of a correspond*ntr
shape to the valves 49, and 50, and in the
present instance are shown as being con-
nected together by bars 56, and as being
provided on their outer portions with ecir-
cular sockets 57, to receive the pistons 53, on
which they are mounted. Interposed be-
tween each of the floating seats 55, and the
chest cover 52, is a spring 58, which nor-
mally press said seats against the valves 49,
and 50, which valves are interposed between
the floating seats 55, and the fixed seats 47,
and 48, on the ram-frame. The springs 58,
may have one of their ends inserted in an
opening 59, in the outer portion in each of
the seats 55, and its other end in an opening
60, formed on the inner surface of the
chest cover as will be readily understood by
reference to Fig. 8, of the drawings. As is
clearly shown in Fig. 13, the valves 49, and
50, are connected tooether by means of pmrts
61 between which is formed an opening 62,
for the reception and operation of the valve
operating lever 63, which lever has its outer
end pivotally connected to bosses or lugs 64,
on the inner surfaces of the bars 56, which
unite the floating valve seats, and extends
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through the opening 62, between the' valves,
and opening 65, leading from- the valve
chest to the cavity 30, of the frame, and into
a cam guideway, formed in the portion 28,
of the ram, which guideway is designated
as a whole by the reference numeral 66, and
will be hereinafter more particularly de-
seribed.  The lever 63, is connected to the
duplex valve within the opening 62, thereof
by means of a transversely disposed pin 67,
in any suitable manner, so that, when the
ram is reciprocated an oscillating movement
will be imparted to the valves through the
medium of the lever 63, by reason of its
engagement at its free end with the cam
guideway In the ram. This guideway as is
clearly shown in Ifig. 12, of the drawings, 1s
enlarged between its ends as at 68, and is
provided in said enlarged portion with a
vertically disposed projection 69, which is
outwardly beveled and tapered toward each
of its ends, so that, in the downward move-
ment of the ram the projection 69, will pass
on one side of the lever 63, while in the nup-
ward movement of the ram it will pass on
the opposite side of said lever, in which oper-
ation it is evident that the movement of the
lever as well as the valves which it controls
will be moved quickly, without shock, and
with light stress and little wear upon the
parts.

As is clearly shown in Figs. 1, and 3, of
the drawings, the upper end of the channel
or port 88, communicates with the cavity 29,
of the ram-frame at a slight distance below
the head 81, thereof, thus furnishing a space
between the upper portion of said opening
or port in which steam will be confined on
the upward stroke of the ram, thereby
affording a cushion for the same. In some
instances the head 31, of the frame 25, may
have connected to its lower surface one or
more coiled springs 70, to act as buffers or
cushions for the ram in its upward stroke,
and in the present instance, see I'ig. 21, the
head 81, is provided with sockets 71, into
each of which is nested a coiled spring 70,
which extend below the surface of the head
31, and may be held in place by means of
bolts 72, extended through the head into the
recesses 71, so that the spring 70, may be
connected to said bolts in any suitable man-
ner. It is obvious that the said springs may
be used for cushioning the ram in its upward
stroke in conjunction with the steam con-
tained in the chamber 29, above the upper
end of the channel or port 38, or if desired,
the upper end of the channel 38, may be
placed directly under the head 31, and the
springs only used, or the springs may be dis-
pensed with and the upper terminus of the
channel 88, may be located at a sufficient dis-
tance below the head 31, ag shown in Tig. 3,
to afford a cushion of steam or other motive
fluid.

3

The lower portion of the frame 25, see Fig.
2, 1s provided with two spaced apart exten-
sions 73, to permit the upper end or head of
the pile, not shown, being inserted therebe-
tween, and -each of said extensions is pro-
vided on its inner surface with a vertically
disposed recess 74, in which is movably
mounted an impact plate 75, to receive the
blows from the ram, and to rest on the upper
end or head of the pile. Iach of the exten-
sions 78, has secured to its lower end a plate
or bar 76, which close the lower ends of the
recesses 74, and afford floors or supports for
the buffers 77, which may be made of rubber
or other snitable resilient material, and suit-
ably held in position within the recesses 74,
and on the upper surfaces of the support 76,
so as to relieve the frame 25, of some of the
strain incident to the strokes of the ram on
the impact plate 75, in the operation of guid-
ing the pile.

From the foregoing and by reference to
the drawings, it will be readily understood
and clearly seen, that, by supplying motive
fluid, such as steam, through the supply
channel 87, to the valve chest 36, it will
pass from thence into the annular space 35,
which communicates with said chest, and
into the chamber 29, beneath the enlarged
portion 27, of the ram, thus causing the
latter to be forced upwardly, in which oper-
ation it will be understood that the free
end of the lever 63, which, when the ram is
in its initial position, extends into the
upper portion of the cam-guideway 66, will
contact with the side wall 662, of said
guideway, and will thereby, in the upward
movement of the ram be moved to one side
owing to the curve or form of said wall,
thus shifting the duplex valve so that its
outlet or release port will be fully opened
to permit motive fluid to pass into and
through the channel or port 38, from the
upper end of which it will pass into the en-
larged chamber 29, of the frame where it
will serve to accelerate the downward stroke
of the ram, in which operation a portion
of the motive fluid will be exhausted
through the openings 40, belt like channel
50, and exhaust or outlet port 41, in the
wall of the frame. In the downward move-
ment of the ram, said end of the lever 63,
will contact with the wall 66, of the guide-
way 66, and by reason of the form or cuv-
vature of said wall the said end of the le-
ver 63, will be moved in the opposite di-
rection, thus sliding the valve so as to open

the inlet port 37, and to close the outlet port’

of the valve chest. As is clearly shown in
Fig. 12, of the drawings, the beveled anid
pointed projection 69, is located in the en-
larged portion of the cam-guideway 66, in
such a manner that its apices are disposed
at slight distances from the curved por-
tions of the walls 662, and 66°, of the cam-
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guideway. DBy this arrangement, it is evi-
dent that if the ram is moved upwardly
or downwardly, a short distance only, 1n
starting the machine, should the inner end
of the lever 63, be so positioned in said
movements of the ram, when the movement
of the latter is reversed, as to be on the op-
posite side of a vertical line drawn through
the ends of the projection 69, from that wall
of the guideway in which the lever has
been in contact, said projection will cause
the lever to move toward the other side wall
of the. guideway, thus producing positive
action of the valve. The exhaust of the
motive fluid cccurs at the limit of the down-

~ward stroke of the ram, and of course some

fluid will remain in the enlarged chamber
29, of the frame, which in the next upward
stroke of the ram will be augmented by a
fresh supply of motive fluid from the valve
chest admitted during the upward move-
ment of the ram, which together with the
residue fluid will be compressed in the space
above the upper end of the channel 38, thus
forming a cushion. As the duplex valve,
which controls the supply port to and the
outlet port from the valve chest is slid back
and forth by the reciprocal movement of
the ram and the oscillating movement of
the operating lever 63, actuated by said ram,
it will be understcod that the valves 49,
and 50, will be alternately seated and un-
seated between their respective fixed seats
and floating seats, and that by reason of
said valves opening at their perimeters,
when angular in form, or at their periph-
erieg when cireular in form, simultaneously,
the movement of the valve to give the re-
quired port area will be trivial or quite
small. It will also be understood that the
load on the valve will be governed by the
size of the piston on the rear of the float-
ing seat, and this load may therefore be
kept comparatively light so that the valve
may be moved quickly and with little fric-
tion, for it is apparent that on the supply
side the greater pressure is within the valve
and the area of the port 47, is less than the
area of its pisten. On the release side the
greater pressure is on the outside of the
valve and the area of the port 48, is greater
than the area of its piston. On the supply
side the pressure acting upon the excess of
area of the piston over port 47, presses the
floating seat against the valve and it in turn
against the fixed seat. On the release side
the pressure acting upon the excess of area
of port 48, over its piston presses the float-
ing seat against the valve and it in turn
against the fixed seat.

My invention is herein above set forth as
embodied in one particular form of con-
struction, but I do not limit it thereto or to
less than all the possible forms in which
the invention as hereinafter claimed may be

1,019,386

embodied and distinguislied from any prior
devices for like purpose.

Having thus fully described my inven-
tion what I claim as new and desire to se-
cure by Letters-Patent is—

1. In an automatic pile driver, the com-
bination with a ram-frame having a cavity,
of a ram mounted in said cavity for re-
ciprocal movement, means for supplying
motive fluid to the cavity of the frame
whereby said fluid will first act to raise the
ram and then at the proper time during the
upward movement of the ram will be sup-
plied to a part of the cavity of the frame
so as to act to accelerate the downward
stroke of the ram, substantially as set forth.

2. In' an automatic pile driver, the com-
bination with a ram-frame having a cavity,
of a ram mounted in said cavity for re-
ciprocal movement, means for supplying
motive fluid to the cavity of the frame
whereby said fluid will first act on the ram
to raise the same and then at the proper
time during the upward movement of the
ram will be supplied to the cavity of the
frame above a part of the ram te accelerate
the downward stroke thereof, substantially
as set forth.

3. In an automatic pile driver, the com-
bination with a ram-frame having a cavity,
of a ram mounted in said cavity for recip-
rocal movement, means for supplying mo-
tive fiuid to the cavity of the frame below a
portion of the ram whereby said fluid will
first act to raise the ram and then at the
proper time during the upward movement
of the ram will be supplied to the cavity of
the frame above a part of the ram to acceler-
ate the downward stroke thereof, substan-
tially as set forth.

4. In an automatic pile driver, the com-
bination with a ram-frame having a cavity,
of a ram mounted in said cavity for recipro-
cal movement, means for supplying motive
fluid to the cavity of the frame below a por-
tion of the ram whereby said fluid will first
act to .raise the ram and then at the proper
time during the upward movement of the
ram will be supplied to the cavity of the
frame above a part of the ram to accelerate
the downward stroke thereof, said frame
having means for the exhaust of motive
fluid at the end of the downward stroke of
the ram, substantially as set forth.

5. In an automatic pile driver, the com-
bination with a ram-fraine having a cavity,
of a ram mounted in said cavity for recipro-
cal movement, means for supplying motive
fluid to the cavity of the ram below a por-
tion of the ram whereby said fluid will first
act to raise the ram and then at the proper
time during the upward movement of the
ram will be supplied to the cavity of the
frame above the ram to accelerate the down-
ward stroke thereof, and means at the upper
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portion of the frame to cushion the ram in
its upward movement, substantially as cet
forth. ‘

6. In an automatic pile driver, the combi-
nation with a ram-frame having a cavity, of
a ram mounted in said cavity for reciprocal
movement, means for supplying motive
fluid to the cavity of the frame below a por-

" tion of the ram whereby said fluid will first
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act to raise the ram, and then at the proper
time during the upward movement of the
ram will be supplied to the cavity of the
frame above the ram to accelerate the down-
ward stroke thereof, said frame having
means for the exhaust of motive fluid at the
end of the downward stroke of the ram, and
means at the upper end of the frame to
cushion the ram in its upward movement,
stbstantially as set forth.

7. In an automatic pile driver, the combi-
nation with a ram-frame having a cavity en-
larged in its upper portion and reduced in
its lower portion, of a ram having its upper
portion enlarged and its lower portion re-
duced and mounted within said cavity for
reciprocal movement, a valve chest commu-
nicating with the lower portion of said
cavity and below the enlargement of the
ram, said frame having a conduit in commu-
nication at its lower end with the valve-
chest and at its upper end with the upper
portion of said enlarged cavity, said en-
larged cavity of said frame having an ex-
haust outlet between the ends of said con-
duit, means to supply motive fluid to the
valve-chest and to the lower portion of the
enlarged cavity of the frame beneath the en-
larged portion of the ram for the purpose
of raising the latter, and means actuated by
the ram to permit the passage of motive
fluid from the valve-chest through said con-
duit to the enlarged cavity above the ram
during the upward movement of the latter
whereby the motive fluid above the ram will
accelerate the downward stroke thereof.

8. In an automatic pile driver, the combi-

nation with a ram-frame having a cavity en-

larged in its upper portion and reduced in
its lower portion, of a ram having its upper
portion enlarged and its lower portion re-
duced and mounted within said cavity for
reciprocal movement, a valve-chest commu-
nicating with the lower portion of said
cavity below the enlargement of the ram,
said frame having a conduit in communi-
cation at its lower end with the valve-chest
and at its upper end with the upper portion
of said enlarged cavity at a distance below
the head thereof, said enlarged cavity hav-
ing an exhaust outlet between the ends of
said conduit, means to supply motive fluid
te the valve-chest, a reciprocating duplex
valve adapted to alternately open and close
the supply and outlet ports of the valve-
chest, an actuating lever engaging said valve

S

and the ram and actuated by the latter to
reciprocate the valve whereby the motive
fluid to and from the valve-chest will be con-
trolled thereby and said fluid permitted to
pass at the proper time through said con-
duit to the enlarged cavity above the ram
during the upward movement of the latter
to accelerate the downward stroke thereof.

9. In a pile driver, the combination with
a hollow ram-frame, of a ram mounted there-
in for reciprocal movement, a valve chest
on said frame in communication with the
cavity thereof and having valve-seated ports
for the supply and outlet of motive fluid to
and from said chest, a duplex valve recip-
rocatingly mounted on said seats and having
frames of corresponding size and shape with
said seats to register therewith, a pair of
pistons within the valve-chest opposite said
valve seats, a movable valve seat on each of
gald pistons and in contact with said valve
on its surface opposite from the first named
valve seats, a lever engaging the ram and
said valve for the actuation of the latter by
the movement of the ram.

10. In a pile driver, the combination with
a hollow ram-frame, of a ram mounted
therein for reciprocal movement, a valve
chest on said frame in communication with
the cavity thereof and having valve-seated
ports for the supply and outlet of motive
fluid to and from said chest, a conduit in
communication at its lower end with said
outlet port and at its upper end with the
cavity of the frame above the ram, a re-
ciprocal duplex valve on the seats of said
ports, a spring pressed movable valve seat
on the opposite surface of said valve from
each of said valve-seated ports, a lever en-
gaging -the valve and vam and adapted
for actuation by the movement of the latter
to reciprocate the valve.

11. In a pile driver, the combination with
a ram-frame, of a ram mounted thereon for
reciprocal movement, a valve-chest on said
frame and provided with a fixed valve geat,
a valve including a frame mounted on said
seat for sliding movement, a piston on the
valve-chest opposite the fixed seat, a movable
valve-seat on said piston and in contact with
the opposite surtace of the valve from the
fixed seat, a lever engaging the valve and
ram, and means on the latter to actuate the
lever .so as to impart reciprocal movement
to the valve.

12. In a pile driver, the combination with
a hollow ram frame, of a ram mounted
therein for reciprecal movement and having
a longitudinally disposed cam-guideway, a
valve chest on said frame in communication
with the cavity thereof and having valve
seated ports for the supply and outlet of
motive fluid to and from said chest, a con-
duit in communication at its lower end with
said outlet port and at its upper end with
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the cavity of the frame above the ram, a re-
ciprocal duplex valve on the seats of said
ports, a spring pressed movable valve seat
on the opposite surface of said valve from
each of said seated ports, and a lever engag-
ing the valve and extended at one of its ends
into said guideway for actuation thereby to
reciprocate the valve.

13, In a pile driver, the combination with
a hollow ram frame, of a ram mounted
therein for reciprocal movement and having
a longitudinally disposed cam-guideway, the
side walls of said guideway being oppo-
sitely curved between their middle portions
and ends, a valve chest on said frame in
communication with the cavity thereof and
having valve seated ports for the supply
and outlet of motive fluid to and from said
chest, a conduit in communication at its
lower end with said outlet port and at ifs
upper end with the cavity of the frame
above the ram, a reciprocal duplex valve on
the seats of said ports, a pair of pistons
within the valve chest opposite said valve
seats, a movable valve seat on each of said
pistons and in contact with said valve on
its surface opposite from the first named
valve seats, and a lever engaging the valve
and extended at one of its ends into said
guideway for actuation thereby to recipro-
cate the valve.

14. In a pile driver, the combination with
a hollow ram frame, of a ram mounted
therein for reciprocal movement and hav-
ing a longitudinally disposed cam-guideway,
the side walls of said guideway being op-
positely curved between their middle por-
tions and ends, a projection located between
the side walls of said guideway and having
pointed ends, a valve chest on said frame in
communication with the cavity thereof and
having valve seated ports for the supply
and outlet of motive fluid to and from said
chest, a duplex valve reciprocatingly mount-
ed on said seats and having frames of cor-
responding size and shapes with said seats
to register therewith, a pair of pistons with-
in the valve chest opposite said valve seats,
a movable valve seat on each of said pistons
and in contact with said valve on its surface
opposite from the first named valve seats,
and a lever engaging the valve and extended
at one of its ends into said guideway for
actuation thereby to reciprocate the valve,

15. In a pile driver, the combination with
a hollow ram frame, of a ram mounted
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‘thereon for reciprocal movement and hav-

ing alongitudinally disposed cam-guideway,
a valve chest on the said frame and pro-
vided with a fixed valve seat, a valve in-
cluding a frame mounted on said seat for
sliding movement, a piston on the valve
chest opposite the fixed seat, a movable
valve seat on said piston and in contact with
the opposite surface of the valve from the
fixed seat, and a lever engaging the valve
and extended at one of its ends into said
guideway.

16. The combination with a frame, of a
part mounted therein for reciprocal move-
ment and having a longitudinally disposed
cam-guideway, a valve chest on said frame
and provided with a fixed valve seat, a
valve including a frame mounted on said
seat for sliding movement, a piston on the
valve chest opposite the fixed seat, a mov-
able valve seat on said piston and in con-
tact with the opposite surface of the valve
from the fixed seat, and a lever engaging
the valve and extended at one of its ends
into said guideway.

17. In an automatic pile driver, the com-
bination with a ram-frame having a cavity,
of a ram mounted in said cavity for recip-
rocal movement, means for supplying mo-
tive fluid to the cavity of the frame where-
by said fluid will first act to raise the ram,
means actuated by the upward movement
of the ram to shut off at the proper time
the supply of motive fluid and simultane-
ously release the imprisoned fluid to an-
other portion of the cavity of the frame
where it will expansively accelerate the
downward stroke of the ram.

18. In an automatic pile driver, the combi-
nation with a ram-frame having a cavity, of
a ram mounted 1n said cavity for reciprocal
movement, means for supplying motive fluid
to the cavity of the frame whereby said
fluid will first act to raise the ram, means
actuated by the upward movement of the
ram to shut off at the proper time the sup-

ply of motive flnid, and means similarly

actuated for releasing the imprisoned fluid
into another portion of the cavity of the

frame where 1t will expansively accelerate

the downward stroke of the ram.
JAMES N. WARRINGTON.

Witnesses:
Cmas. C. TILLMAN,
E. NewsTrOM.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents.
Washington, D. C.” ‘
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