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This invention relates to balancing apparatus for pile-
driving hammers when used to drive sheet piling, and
particularly to balancing apparatus enabling the pile driv-
ing hammers to be held in accurately aligned position on
the upper ends of sheet piles as they are being driven.

Sheet piles are used to form bulkheads or retaining
walls for holding back water, muck, or shifting soil and
are driven down through the earth in interlocking edge-
to-edge relationship. As is indicated in FIGURES 1
and 3, the sheet piles 18 usually have a contoured cross-
sectional shape so as to increase their longitudinal stiff-
ness and ability to hold back the pressure of water or
shifting soil without buckling. - For example, sheet piles
are commercially available having arched cross-sectional
shapes, such as shown in FIGURES 1 and 3, and also
having Z or M-configurations.
is almost flat, a so-called “straight web” sheet pile, and
ic other cases the arch is relatively much deeper than
that illustrated in FIGURE 3. In order to interlock
with each other as they are driven down, the edges of
sheet piles have claw-shaped beads extending along their
length, forming a fairly watertight joint between adjacent
piles, when they have been driven.

As is. well known, a great deal of difficuity is experi-
enced in driving sheet piles utilizing the methods and
apparatus which were available prior to this present in-
vention. These difficulties have been well known in the
pile-driving industry for many, many years and have re-
sulted in large expenditures of effort and high costs when-
ever it was necessary to drive sheet piles through hard
strata of earth. The expense of driving sheet piling is
particularly high when utilizing prior practice to drive
sheet piles in or near 1o a body of water by means of a
pile-driving rig mounted on a barge. By its very nature,
sheet piling is particularly useful for comstruction and
repair in and around bodies of water, for building docks,
piers, warves, bridges, tunnels, channels, various feunda-
tions and sea walls, and barge-mounted driving rigs are
commonly used for these purposes. The methods and
apparatus of the present invention overcome these prior
difficuliies and enable sheet piling to be driven approxi-
mately four times, or often more, faster than with prior
practice, resulting in markedly reduced costs under all
circumstances of which T am aware, and usually consider-
ably more saving results in the case of barge-mounted
rigs.

A pile-driving hammer of the double-acting type in-
cludes an outer frame with a movable anvil block at
the bottom which is rested on the top of the pile. With-
in the hammer is a relatively heavy ram and a piston for
raising the ram and then for driving it down against the
anvil biock. Compressed air or steam may be used to
operate the piston, and because the force of the piston
is added to the weight of the ram, it accelerates the ram
down to strike hard against the anvil with repeated
heavy blows. For example, 145 blows per minute are
delivered using a medium large double-acting hammer
such as is illastrated in FIGURE 1, which weighs slightly
more than 7,000 pounds, and each impact delivers 8,750
foot-pounds which is supposed to be iransferred through
the anvil to the pile being driven. )

In driving ordinary piling, such as round logs and
H-shaped steel beams it is customary to-use “leads” to
guide the hammer as it moves downwardly during the
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repeated blows on the pile. These leads are a pair of
spaced parallel” vertical tracks extending down along
opposite sides of the hammer and maintaining the ham-
mer in accurately aligned position directly over the pile.

When driving sheet piling, it is usually virtually im-
possible to use leads for guiding the hammer because
all of the shest piles ‘are usually inierengaged and started
down inic the earth before any one of them is fully
driven. This initial driving of all of the piles is for the
purpose of obtaining the proper spacing and mutual sup-
porting action of the interlocked piles before they are
driven down into their final positions. As a result, the
started piles form a high barrier or a high enclosure which
completely interferes with the placement or operation
of leads for the hammer.

Prior to the present invention, the customary practice
in driving sheet piling was to suspend the double-acting
hammer by a pulley and hoisting cable from the end of
a derrick boom. ‘The boom was swung into position over
the pile to be driven, and the hoisting cable was payed
out by the derrick operator until the anvil just rested on
top of the sheet pile. If the derrick operator payed out
a slight amount toc much, the cable would slacken and
allow the top of the hammer to tip to one side or the
other. As a result, the blows of the hammer were de-
livered at an angle to the top of the shest pile. This
angtlar impact tended to knock the piling over and often
bouriced the anvil completely off from the pile. Only a
small fraction of the available impact was used. Most of
it was dissipated in bouncing the anvil and jerking on the
hoisting cable. If the derrick operator kept the hoisting
cable slightly too tight, the anvil barely rested on the
pile. "As a result, when the ram hit the anvil, only a
smnall fraction of the impact was delivered to the pile.
Wost of the impact was received by the retainers at the
bottom of the hammer which prevent the anvil and ram
from plunging out.

In mnormal lead-guided. operation when the anvil is
resting squarely on a pile with the fuil weight of the
hammer. on the anvil, then the pile absorbs the full im-
pact and the resistance of the pile stops the anvil and
ram before they hit the retainers. But when the cable
is slightly too tight in driving sheet piling, the retainers
themselves. are battered, rapidly damaging the hammer
and wasting most of the impact in jerking down on the
hoisting cable.

It will be appreciated that this prior practice required a
very exacting comntrol over the hoisting cable in order to
suspend the hammer partially resting on the sheet piling
and in order to pay out the cable gradually and precisely
synchronized with the downward movement of the pile
being driven. This was very difficult under the best of
conditions and a large amount of time was wasted in jock-
eying the boom back and forth and in re-adjusting the
cable length. Even under the best conditions, a major
portion of the impact energy over a period of time usually
was dissipated by jerking on the hoisting cable. In hard
strata, an unduly long period of time was required for
driving each pile.

When the rig was mounted on a barge, subject to tide,
wave motion, plus the swirls and eddies of river current
and with the boom swaying back and forth and pitching
up and down in an erratic way due to combined motions
of the water and resulting from gusts of wind blowing on
the derrick, it was a long drawn-out, frusirating job to
drive each sheet pile.

The problem of driving sheet piling has been well
known for many, many years and has cost governmental
agencies, municipalities and private contractors millions
of dollars over this period of time, which this invention
will now save. Although various solutions for the diffi-
culties of driving sheet piling have been proposed, they
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have not been practicable under most conditions, so that
the cable-balancing procedure described above is the one
which has customarily widely been used prior to my in-
vention.

In accordance with the methods and apparatus of the
present invention the double-acting hammer is self-bal-
anced on top of the sheet piling so as to prevent move-
ment sideways or forward or backward with respect to the
pile, with substantially the full weight of the hammer
being rested on the anvil and the driving force always
applied in proper alignment down along the length of
sheet piling. As the sheet piling is driven down, the
hammer automatically follows it down while delivering
the full force of the blows in rapid uninterrupted sequence.
In the illustrative embodiment of my invention described
herein, the whole hammer is rigidly locked in position
on top of the sheet pile at the beginning of the main driv-
ing operation and is released from the pile after the pile
has been driven down to refusal. The hammer is then
readily locked onto the next pile and it is then smoothly
and easily driven down into place. The result is an in-
crease of more than four times in the number of piles
which can be driven compared with the same hammer
under customary prior practice in hard strata and an
even greater increase in production when a barge-mounted
rig is used.

Among the many advantages of this invention are those
resulting from the fact that the piling is enabled to be
driven in one smooth continuous operation. As is well
known in the art of pile driving, when the driving motion
is interrupted, the earth tends to settle inwardly against
the sides of the pile so that when the driving begins again,
the resistance offered by the settling condition is much
greater than that which would occur if the driving oper-
ation were carried out continuously. If the interruption
occurs when the pile is most of the way down, the re-
sistance often builds up so that it is impossible to finish
driving the pile all the way down to ledge rock or bed
rock as may be desired so as to provide a good seal against
passage of water, Regardless of whether or not the pile
refused to go all the way down, the increased resistance
resulting from the interruptions of prior operations caused
further wear and tear on the hammer and also badly
battered up the upper end of the pile. "By virtue of the
methods and apparatus of the present invention, ‘a con-
tinuous driving operation takes place. The pile goes
down smoother, faster, and farther with less battering or
distortion than customary under prior practice.

A more complete understanding of the invention can
be had by reference to the following description of an
illustrative embodiment considered together with the ac-
companying drawings, in which:

FIGURE 1 is a perspective view of a series of sheet
piles 10 which have been driven down into final position
with a self-balancing double-acting hammer embodying
the invention being shown in operation driving the next
one;

FIGURE 2 is an elevational view of the lower end of
the hammer, on somewhat larger scale, showing the two
legs of the self-balancing apparatus extending down along
opposite faces of the sheet pile. The web of the sheet
pile is seen edgewise in cross section extending up to the
anvil, and the locking mechanism engages the pile so as
to hold the whole hammer down with the anvil always
in firm engagement with the pile;

FIGURE 3 is a plan cross-sectional view taken along
the line 3—3 of FIGURE 2 looking down and showing
the lateral guide member engaging the bend of the sheet
piling so as to prevent the hammer from tipping sideways;

FIGURE 3A is a cross-sectional view on enlarged scale
showing the engagement between the hammer leg and
the top of the yoke of the balancing apparatus;

FIGURE 4 is a perspective view on further enlarged
scale showing the lower portion of the hammer, the front
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locking leg of the balancing apparatus and the clamping
mechanism; and

FIGURE 5 is a partial elevational view, similar to the
lower part of FIGURE 2, but on enlarged scale to show
the operation of the clamping mechanism in detail.

Referring to FIGURE 1, the upper ends of a series of
arch-shaped sheet piles 10 are shown in interlocked driven
position, and a double-acting hammer 32 utilizing self-
balancing apparatus, generally indicated at 14, and clamp-
ing mechanism 16, embodying the invention, is driving
the next sheet pile 1¢’. The hammer is held at the top
by a pulley 18 and a hoisting cable 19, but in operation
the cable 19 is maintained in slackened condition so that
substantially the full weight of the hammer rests on top
of the pile 16", Supply and exhaust hoses are shown at
21 and 22 conveying steam or compressed air for recipro-
cating the piston and ram within the hammer. The ham-
mer itself includes the cylinder side walls 24, a top head
25 and a bottom head 26. Four tie rods 27 extend down
along the four corners of the hammer with nuts 29 on
each end so as to hold the top and bottom heads in posi-
tion.. Four pre-drilled angular brackets or short hammer
legs 29 extend down from the four corners of the bottom
head 26 and are customarily used for attaching various
anvils so as to accommodate different kinds of piling.

This hammer 12, which is shown as exemplary of the
type of double-acting hammer with which the self-balanc-
ing and locking mechanism 14 and 16 can be used to
advantage for driving sheet piles, is a commercially avail-
able model weighing about 7000 pounds. However, it
will be appreciated that the apparatus of the present in-
vention can be used to advantage with other pile-driving
hammers.

In order to balance the hammer 12 on the pile 16’
and to lock the whole hammer down firmly on the sheet
piling, the self-balancing apparatus 14 and locking mech-
anism 16 are provided. The self-balancing apparatus 14
includes a main backer leg 30, as shown most clearly in
FIGURES 2 and 3, and a front locking leg 32, as shown
most clearly in FIGURES 2, 4 and 5. There is a narrow
spacing extending up between the backer and front legs
30 and 32 and the web of the sheet pile fits up into this
space with the backer and front legs engaging opposite
faces of the pile 19",

For purposes of providing rigid support to prevent the
bammer from swaying back and forth on the sheet piling
and for purposes of engaging into a concave portion of
the sheet pile 10’, the backer leg 30 is shown as being
deeper than the front locking leg 32 and extends inwardly
a greater distance beneath the anvil 34. This backer
leg 3¢ includes a main H-section column 36 whose flanges
are braced by gussets 37 welded in place with an inner
narrow T-shaped rail 38 held onto the inner flange of
the column 36 by means of triangular gussets 39. As
seen in FIGURE 3, this narrow rail 38 of the backer
leg forms a long abutment seating snugly into the con-
cave side of one corner of the web of the sheet pile 10"

To form a funnel entrance for guiding the web of the
sheet pile up into the narrow space between the backer
leg 30 and the locking leg 32, the lower end of the rail
38 is bent out at a slope 46 from the opposed inclined
lower end 42 of the H-shaped column 44 of the front
locking leg.

A pair of identical front and rear V-shaped yokes 46
and 48 secure the backer leg 3¢ and the front locking leg
32, respectively, to the four short hammer legs 29. The
lower end of each yoke is welded to the outer flange of
the respective H-column 36 or 44 near its lower end, and
short portions of the upper ends of the V-shaped yokes
are bent into parallel relationship and secured to right-
angle mounting brackets 50 which are bolted to the ham-
mer legs by bolts 51.

Because these yokes are identical, the front yoke 48
as shown in FIGURE 4, for the front balancing leg 32,
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will be described in detail, and it will be understood that
similar comments apply to the rear yoke 46 for the
backer leg. The yokes inciude a pair of stiff diagonal
braces 52 having their upper ends bent parailel and spaced
apart approximately the same distance as the legs 2% on
one side of the bottom head 26 of the hammer. The
right-angle mouniing brackets 5% have one fiange welded
onto these paralle! portions of the braces 52 and have
their other flanges projecting outwardly in coplanar re-
lationship and including pairs of boit holes for mounting
on the hammer legs 22. Small gusset picces 33 are used
to stiffen the brackets 53: Shim blocks 54 are inserted be-
tween the brackets 54 and the haminer legs, and the thick-
ness of these shim blocks is easily changed so as to
accommodate the balancing apparatus to different sizes
of hammers or different bottom heads 28.

As seen in FIGURES 1 and 4 the outer corners of
these diagonal braces 52 are rounded at their lower ends
and welded to the outer flange of the M-column 44 spaced
apart a slight distance so as to straddie a tapered track
56, whose purpose is explained further below. These
tracks &6 extend up along the cutside of the front leg
and of the backer leg.

It will be noted in FIGURES 3 and 3A from a com-
parison of the cross sectional showing of the upper par-
allel portions of the yoke braces 52 with their lower por-
tions, that clearance is provided for the diagomal con-
cave corners of the hammer legs 2% by cutting away a
strip along the inner edges of the parallel portions of the
braces where they overlap the respective hammer legs.
This is also seen in perspective in FIGURE 4 in the up-
per portion of the left brace 52. ‘

As seen in FIGURE 4, a shelf brace 58 extends across
between -the upper portions of the yoke braces. This
shelf brace has an upper horizontal flange extending
across just beneath the lower ends of the hammer legs,
forming a shelf on which they can stand. As its center,
this shelf brace 58 has its lower vertical flange fastened
rigidly to the wide upper end cf the tapered track 386,
providing additional sirength. In order to provide ad-
ditional support for the other cormers of the respective
hammer legs, as shown in FIGURE 2, J-shaped stops
69 are welded around the lower edges of the mounting
brackets just beneath the stiffening pieces 533.. The stem
of each J-shaped stop projects up underneath the ad-
jacent hammer leg 2% in position to support the shim 54
as well as the hammer leg (please see FIG. 2).

In order to strengihen the backer and froni legs, to ad-
just the vertical alipnment of the hammer 12 over the
balancing mechanism, and to increase the clamping fore
on the sheet piling, an identical rear and front adjusting
lever €2 and 64, respectively, are provided. The lower
end of each lever has a U-shaped shoe 65 riding on the
track 86. An intermediate portion of each lever is swing-
ably mounted by a pivot €6 on the lower pertion of the
hammer, just above the bottorn head 26, At the top end
of the lever is a jack screw 68 and an associated lock nut.
By virtue of the fact that the jack screws of these ad-
justable levers bear against opposite sides of the hammer,
it is possible to adjust the longitudinal axis of the hammer
relative to the web of the sheet pile so as to obtain the
desired alignment. ¥t is usually desirable to adjust both
levers so that their U-shoes press firmly against the re-
spective tracks 56. By tightening up further on both
jack screws, the lower ends of the backer and front legs
are urged together so that they maintain the clamping
mechanism 16 firmly engaged. ‘

in order to fasten the pivots 66 ontc the hammer, a
harness 79 girdles the hemmer just above the bottom
head 246. This harness includes a pair of identical side
tie straps 72 with threaded studs 73 welded on so as to

roject from each end. A pair of pivot straps 74 are
held by nuts 75 engaging these studs so as to extend
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across the front and rear walls of the hammer. The
pivots 68 are secured to the straps 74 by hinge brackets 76.

In order to prevent the balamcing mechanism from
shifting laterally, there is provided as shown in FIGURE
3, a removable lateral support guide bar 78 which has
a face extending at an angle to and offset from the inmer
parallel faces of the backer and front legs so as to engage
an offset portion of the sheet pile. In this embodiment
of my invention, the guide bar 78 is at right angles to
the inner face of the front leg. This bar is held by a
pair of brackets 8% which are bolted onto the web of
the H-column 44 of the front balancing leg. This lat-
eral guide bar is shown bearing against the arched side
of the sheet pile. It will be understood that this guide

- bar can readily be unbolted and replaced with one hav-

ing a different offset and angle for accommodating dif-
ferent shapes of sheet piles. As shown in FIGURE 1,
the lawer end of this gnide bar is bent out at 82 to form
a funnel-like month for receiving the sheet pile as the
hammer is lowered down into position prior to clamping.

The clamping mechanism 1§-includes a swingable arm
84 having a ratchet release lever 86 near its free end.
In operation, after the balancing mechanism is astride
the top of the sheef pile, a cocking rope &8 attached to
the end of the release lever is pulled down. This swings
the arm 84 down to the dotted-line position shown in
FIGURE 5, stretching a group of springs 8. A hook
92 engages a detent 94 on the side of the arm 84 so as
to hold it in its cocked position with the springs 9%
stretched to a fairly high tension. When the operator
sees that the anvil 34 is resting squarely on the top of
the pile, he pulis on the irigger wire 85, releasing the

rm. This wire runs up through a first fixed eye 96 near
the pivot 87 for the hook latch 92, and then it runs over
at an angle through an eye at the end of a trigger lever
98 securzsd to the hook latch. The wire then runs back
at an angle through a second fixed eye 188 which is se-
cured to a short cross piece (net shown) between the
lower ends of the braces 52. It rums on up through a
pulley 182 suspended from the center edge of the shelf
brace £8 and continues over to the end of the arm 34
where it is attached. A yank on this trigger wire tends
to straighten the offset porticn of the wire between the
eyes 96 and 109, thus urging the trigger lever 98 up-
wardly and outwardly so as to release the latch.

The released clamping arm 84 swings up as it is pulled
by the springs and by the pull of the trigger wire. As
the arm swings up about its pivet 194, a knurled ec-
centric cam 186, which is secured to the lower end of
the arm ‘moves in through a slot in the imner flange
of the H-columin of the front arm. The knourled surface
of this cam clamps up against the web of the sheet pile
16’ holdipg it firmly against the backer Ieg 38. The

pivot 184 is held by the web of the H-column 44 and by
a plate 148 spanning across between its flanges.

In order to hold the clamp engaged, a ratchet mecha-
nism is provided including an arcuate rack 119 engaged
by a pawl rod 1i2. A linkage 134 couples the pawl
rod to the release lever 86 and a spring 116 urges the
point. of the paw! down into the teeth of the rack.

From the forsgoing description, it will be understood
that the methods and apparatus of the present invention
described above are well suited for balancing a double
acting hammer in accurate alignment on tep of a sheet
pile and for clamping the whole hammer assembly to
the sheet pile, thus providing the many advantages set
forth. Becauss certain possible changes may be made
in the varions features of this balancing apparatus with-
out departing from the scope of my invention, it is to
be understood that all the specific examples set forth
or shown in the accompanying drawings are to be inter-
preted as illustrative of my invention, for in certain
instances, some of the features of the invention may be
used without a corresponding use of other features, all
without departing from the scope of the inveniion.
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Iclaim:

1. Apparatus for conveniently driving sheet piling of
the type having an arch shape as seen in end view thereby
forming a vertically extending offset portion when the
sheet piling is standing on end, said apparatus compris-
ing a pile driving hammer, self-balancing and clamping
mechanism secured to the hammer for holding the ham-
mer on top of the sheet pile being driven including a
pair of opposed legs depending from the hammer and
providing first and-second closely spaced opposed guide:
surfaces extending down along opposite faces of the sheet:
pile and maintaining the axis of the hammer aligned with
respect to these guiding surfaces so as to prevent back-
ward or forward tipping motion of the hammer with
respect to the axis of the sheet pile, a guide member
providing a third guide surface extending down along
a substantial length of the offset portion of the sheet
pile so as to prevent lateral motion of the hammer with
respect to the axis of the pile, a clamping device included.
in said mechanism for applying clamping force on the:
faces of the piling between said first and second guide
surfaces, thereby to lock the hammer onto the pile while
driving the pile downwardly, and releasing means for
removing said clamping force and withdrawing said ham-
mer after the pile has been driven.

2. Self-balancing and clamping apparatus for balanc-
ing a pile driving hammer on top of a sheet pile being
driven and for clamping the hammer thereto comprising
a backer leg member projecting down from the hammer
and adapted to slide down along one face of the sheet
pile, a front leg member in closely spaced parallel rela-
tionship with said backer leg member adapted to slide
down along the opposite face of the sheet pile, mounting
means securing said two leg members to the hammer,
and a releasable clamping mechanism mounted on one
of said leg members including a pivot axis extending
parallel with the adjacent face of the sheet pile, an ec-
centric cam element adapted to rotate about said pivot
axis, and a clamping arm connected to said eccentric cam
element for rotating said cam element about said axis for
applying a clamping force to the adjacent face of the
sheet pile.

3. Self-balancing apparatus for balancing a pile driv-
ing hammer on top of sheet piling comprising mounting
means adapted to be secured to the hammer, a backer
leg member projecting down from the mounting and
adapted to slide down along one face of a sheet pile, a
front leg member also secured to said mounting means
and being in closely spaced parallel relationship with said
backer leg member and adapted to slide down along the
opposite face of the sheet pile, at least one lateral adjust-
ing mechanism including a lever having a lower end ad-
jacent to one of said leg members and an upper end
adjacent to the hammer, said adjusting mechanism in-
cluding adjustable element co-operating with said lever
for adjusting the longitudinal position of the axis of said
hammer with respect to said one leg member and a re-
leasable clamping mechanism mounted on one of said
leg members, said one leg member having an opening
therein, and said clamping mechanism having a clamping
element movable inwardly through said opening toward
the other leg member adapted to clamp a sheet pile be-
tween said leg members.

4. Self-balancing apparatus as claimed in claim 3 and
wherein said adjustable element is a jack screw carried
by one end of said lever, and fastening means securing an
intermediate portion of the lever to a lower end portion
of the hammer.

5. Self-balancing apparatus as claimed in claim 3 and
including a fulcrum mounting for said lever, said ful-
crum mounting being coupled to an intermediate portion
of said lever near to said mounting means, and a jack
screw carried by one end of said lever for urging one
end of the lever outwardly while urging the other end
of the lever inwardly about said fulcrum mounting.
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6. Self-balancing and clamping apparatus for balanc-
ing a pile driving hammer on top of a sheet pile being
driven by the hammer and for clamping the hammer
thereto comprising mounting means adapted to be se-
cured to the hammer, a first leg member projecting down
from the mounting means and adapted to slide down
along one side of a sheet pile, a second leg member proj-
ecting down from the mounting means in closely spaced
parallel relationship with said first leg member and adapted
to slide down along another side of the sheet pile, and
releasable securing mechanism carried by said mounting
means for releasably securing the sheet pile between said
leg members, said releasable securing mechanism includ-
ing a pivoted lever and a cam operated by said lever for
applying a clamping force to said sheet pile.

7. Self-balancing and clamping apparatus for balanc-
ing a pile driving hammer on top of a sheet pile being
driven by the hammer and for clamping the hammer
thereto comprising mounting means adapted to be se-
cured to the hammer, a first leg member projecting
down from the mounting means and adapted to slide
down along one side of a sheet pile, a second leg member
projecting down from the mounting means in closely
spaced parallel relationship with said first leg member
and adapted to slide down along another side of the sheet
pile, releasable securing mechanism carried by said
mounting means for releasably securing the sheet pile
between said leg members, and at least one lateral ad-
justing mechanism having a lever with a lower end ad-
jacent to one of said leg members and an upper end
adjacent to the hammer, said adjusting mechanism also
including an adjustable element co-operating with the
lever for adjusting the attitude of the axis of said ham-
mer with respect to said one leg member.

8. Self-balancing apparatus as claimed in claim 7 and
wherein said lever is carried on a pivot, and said adjust-
able element is a jack screw is carried on an upper end
portion of said lever for pressing the upper end of the
lever cutwardly about said pivot.

9. Balancing apparatus for use with a double-acting
hammer of the type having a bottom head with four de-
pending hammer legs extending down from the bottom
head and adapted for balancing the hammer on the up-
per edge of a sheet pile and for clamping the hammer
thereto, said balancing apparatus comprising four mount-
ing brackets adapted to be secured to the four hammer
legs, a pair of V-shaped yokes extending down from
respective pairs of said mounting brackets, a pair of
balancing legs having their upper ends secured to said
mounting brackets and being secured to the vertex of
said V-shaped yokes near their lower ends, a lateral
guide bar releasably secured to one of said balancing legs
and having an offset surface angularly disposed with re-
spect to the spaced parallel balancing legs, a pair of
adjustable levers, a pair of pivot mountings for said
levers in an intermediate portion thereof, the lower
ends of said levers engaging the lower portions of said
balancing legs respectively, jack screw means at the
vpper ends of said levers adapted to engage opposite walls
of the hammer, clamping mechanism secured to one of
said balancing legs having a portion movable into the
space between said balancing legs, thereby to balance
the hammer in vertical alignment on the sheet pile and
to clamp it firmly thereto.

10. Apparatus as claimed in claim 9 including a harness
adapted to girdle the hammer, said pivot mountings se-
curing said levers to opposite sides of said harness.

11. Self-balancing and clamping apparatus for use
with pile driving hammers when driving sheet piling
having an arch-shape when seen in end view, said arch
shape providing a vertically extending offset portion of
the sheet piling when the piling is standing upright,
said apparatus comprising fastening means adapted to be
secured to the hammer, a pair of opposed legs extending
down below said fastening means on opposite sides of
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the driving anvil of said hammer, said opposed legs pro-
viding a space therebetween for receiving the end of the
sheet piling with said legs being adapted to bear against
opposite faces of the sheet piling for preventing back-
ward or forward tipping motion of the hammer on the
end of the sheet piling, a guide member adjacent to one
of said legs and laterally offset from the other of said legs
and extending across the space between said legs and
overlapping one side of the other of said legs in spaced
relationship therewith for engaging the outer surface of
said laterally offset portion of the sheet piling for con-
fining said laterally offset portion between said guide
member and the other of said legs for preventing lateral
motion of the hammer with respect to the axis of the
sheet piling, the space between said legs being open and
unobstructed on the opposite side from the position of
said guide member for accommodating sheet piles of
various shapes, and releasable clamping means for clamp-
ing the sheet piling between said legs.

12. Apparatus for use with a pile-driving hammer hav-
ing a driving anvil for conveniently driving a sheet pile
of the type having a first vertically extending area offset
from a second vertically extending area, said apparatus
comprising a pair of legs adapted to depend from the
hammer on opposite sides of the anvil, the inner faces
of said legs defining first and second closely spaced op-
posed guide surfaces extending down along opposite
sides of the first area of the sheet pile, lateral support
guide means defining a third guide surface at an angle to
and offset laterally from the first .and second opposed
guide surfaces and overlapping the plane of the space
between said first and second opposed guide surfaces
and extending down along a substantial length of the
second area of the sheet pile for aligning and holding the
axis of the hammer with respect to the longitudinal axis
of the sheet pile with the anvil positioned to deliver driv-
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ing impulses to the sheet pile, a clamp connected to one
of said legs and having releasable clamping mechanism
for applying a clamping force to the sheet pile, and manu-
ally operable actuating means connected to said clamping
mechanism, whereby said clamping mechanism is oper-
ated to clamp the hammer in position during a driving
operation and is released for withdrawing the hammer
after completion of the driving operation.

13. Self-balancing apparatus adapted for use with a
pile-driving hammer having a driving anvil, said balanc-
ing apparatus being adapted for driving sheet piling of
the type having a shaped web defining a concave side and
a convex side as seen in end view, said apparatus com-
prising a backer leg and a front leg extending down
from. the hammer beneath opposite sides of the driving’
anvil, said backer leg and said fromt leg being substan-
tially parallel and defining a narrow space therebetween
for receiving an end portion of the sheet piling, said
backer leg extending inwardly beneath the driving anvil
a greater distance than the front leg and thereby being
adapted to fit into the concave side of the sheet piling,
said front leg being adapted to engage the comvex side
of the sheet piling, and a lateral support guide element
offset from the backer leg and overlapping the narrow
space between the backer and front leg for engaging the
convex side of the sheet piling.
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