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To all whom it may concerh:

Be it known that I, Fraxx B. GILBRETH, a
citizen of the United States, residing at
Brookline, in the county of Norfolk and

5 State of Massachusetts, have invented an
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I,r_n}l)({*ovement 1n Methods and Apparatus for
Sinking Concrete Piles, of which the follow-

“ing description, in connection with the ac-

companying drawings, is a specification, like

letters on the drawings representing like.
parts. | -
- My invention relates to the sinking of

‘piles and more particularly, though not ex-

clusively to piles formed wholly or partially
of concrete with the object of performing the

sinking thereof expeditiously and without

mjury to the structure of the pile. _
- My mvention will be best understood by
reference to the following description when
taken mm connection with the accompanying
illustration . of one-*§pecific embodiment
thereof while its scope will be more particu-
larly pointed out in the appended claims.
In the drawings,~—Figure 1 is a side eleva-

tion, partially broken away, showing a por-

tion of one form of apparatus employed in

carrying out my invention; Fig. 2 shows a |
vertical central section of the apparatus |

shown 1n Fig. 1; Fig. 3 is a section in plan on

the line 3—3 in Fig. 2; Fig. 4 is a perspective

of the casing shown in Fig. 1, anc
perspective of the spacing block. _

-In the drawings a represents the upper end
of a concrete pile, which may be of any suit-
able form, shape or construction, but which I

Fig. 515 a

have here shown as hexagonal in eross-sec-
tion, remtorced by the six longitudinal rein-

forcing rods @’ of twisted steel and provided
with a central jetting passage a*® formed in
the molded body of the concrete and extend-
ing throughout the length of the pile to the
lower end thereof, which latter is not shown.
Concrete piles of this or other constructions
may be sunk wholly by ramming or.driving,
or wholly by vhe use of a water jet discharg-
ing at the lower end of the pile and acting to

displace the earthy matter and carry it about.
the sides of the pile, thus causing the sinking
of the latter. The appsratus which I have

here disclosed, however, is particularly de-
signed for carrying out a combination of

“these two methods, the sinking by means of

the water jet being supplemented by driving
or ramming, or other forcing means at the

pile head, and it is this gethod which I pre~|

| fer in practice to Carry out. It is to be un-

derstood, however, that my invention is not
limited to the sinking of piles by the com-

- bined efiect of the forcing angi'jetting"r]e—
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vices, but that it is applicable in many fea-

60

tures to the sinking of piles by ramming or .

forcing alone and, in others to the sinking of

piles by jetting alone.

In the driving of concrete piles much care

must be exercised to avoid the fracture of
the pile body. In the illustrated embodi-

ment, of my invention I have surmounted the

65

pile with a body of cushioning material b, . '

which is adapted to compress under the blow
~of the pile hammer and through this cushion

the hammer blow is transmitted to the head

cushioning body may be of any suitable
material but is preferably of shavings, saw-
dust, rubber scrap or other similar and suit-
able loose cushioning material, each of which
may be used alone, but wnich for the best

results should be comhbined in whole or in
part.
in the casing ¢, herein of sheet metal and
herein, though- not necessarily, cviindrical

The cus]'lioning material i1s held with-

1

mform. The cushioning material restsupon

a fixed diaphragm or wall d within the casing

and the latter 1s supported upon the head of

the pile by the said diaphragm through tise
iterposition of the spacing block e.

The hammer 1 slides -in suitable guides
.. : &

70

of the pile, preventing injury thereto. This

50

g, g, mechanism for raising and dropping the

same being of any suitaile or usual type,
and not herein snown. When the hammer

drops 1t stries the wooden cushion hloe’s A,

which 1s seated in the follower 2. The latter

18 preferakly of metal and rests upon the

plunger member £, which is preferally of
wood and shdahle in and out of the upper

open end of the casing ¢ and 1s supported
upon the cushioning body b.

: Botir the fol-
lower 7 and the casing ¢ engage the vertical

‘guides ¢, g, the latter for this purpose | elng

provided with the channel irons I, riveted to
the outside of the casing. Tiis causes tie

casing with its contained parts as well as the
follower which rests thereon, to descend
‘with and upon the pile and in alinement

- therewith as the latter is sunk. The walls

-of the casing extend helow the woéden space

block and loosely embrace the head of the
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pile so that the one is located and alined .

relatively to the other,

It will be seen that the construction of the

¥
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protecting device described does not neces-
sarily require the casing.to.fit the pile head

~with any degree of approximation and in

fact a single casing may.be used 11?011 piles
of widely varying diameter. I pre

to fit the pile head for, by so doing, the pile
18 not only | 1n
the direction of the hammer blow but is ac-
curately guided through engagement of-the
closely fitting casing with the guides ¢ in the

- direction in which 1t is intended to be sunk.

15
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This 1s an important advantage particularly
where the water jet is resorted to either as

a principal or as a codperating sinking means,
~ Where 1t. 1s desired to make use of a single
casing for piles of different :diameter, the:

object may still be achieved by the use of an
adapter. |
trated construction of protecting device lies
in the fact that the cushioning material be-

ing effectively retained irrespective of the

fit, of the casing upon the pile head, it way

- be applied indiscriminately to piles of irreg-
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ular section,.such for example as the hex-

agonal pile illustrated, or to corrugated
piles, or piles of other non-circular cross- |

sections, without sacrifice of effectiveness.
To assure the stability of the apparatus
and the alinement of the parts interveaing
between the pile and the hammer, 1 have
provided means to cause the reception of
the. hammer blow centrally upon the plun-
ger k. Ior this purpose the upper part of the
plunger is given pre}er&bly an approximately
spherical shape and fits into a corresponding
recess preferably of slightly greater curva-

ture on the under side of the follower. This
tends to centralize the blow along the axis

of the plunger, even should the follower or
the plunger be slightly out of alinement.

To turther insure the central delivery of the’
hammer blow I have rounded the top of the

cushioning block 1, and the face of the ham-
mer where 1t strikes this block is correspond-

ngly cupped.

The spacer block e, which is prefei'a,bly of

wood, 13 cut away or slotted vertically at ¢/ |

- to provide a space for the insertion of the

50
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66 body, at each blow of the hammer, yielding |

water jet

ipe m between the cushioning
body and the pile, the casing ¢ being also cut
away at ¢’ to clear the pipe. The jetting
pipe m is connected with any suitable source
of water supply under
down-turned branch m
passage a* and
of the pile.. | L

In operation the pile after being placed in

entering the jetting

position is driven into the ground by the

ammer f, which.delivers its repeated blows
through the cushion block % to the follower 1.
From the latter they are transmitted to the
lle through the plunger k, cushioning body
0, diaphragm d and block e, the cushioning

_ er, how-
ever, to construct the casing approximately

Another advantage of the illus- |

'
il .

pressure and has the

extending to the lower end

1

malntained in alinement with |

911,971

.

sufficiently under the ‘plunger % to cushion

-the blow.and prevent injury to the pile. The

cushioning material being held between the

stationary wall formed by the diaphragm d
and the movable wall formed by the plunger
k, does not come in contact with the pile and
is retained in place without the need of pack-
ing; the cushion yielding without necessary

movement of the casing ¢ upon the pile. The

employment of the wooden block ¢, as'well as

block h, interposes a considerable mass of
solid semi-elastic cushioning material . be-
tween the head of the pile as well as the
loose cushioning material b, increasing there-
by the protection to the pile against fracture
and the likelihood of a dire¢t central delive

70
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. the wooden plunger block %, and the cushion

80

of the blow. During the driving of the pile, .

water 1s freely admitted under pressure

through the 1}l)ipe m and, forming a high pres-
sure jet at the fo.
ders the sinking thereof an easy and rapid

carries the subdivided earthy particles up-

| ward to the surfacé at and about the sides

of the pile, progressively excavating the ma-

foot of the entering pile, ren-

85

~operation. The water discharged at the ad-
vancing foot of the pile loosens the earth and

80

terial in advance of the pile and the upward
stream acting as a lubricant, so to speak, to .

assist the settling of the pile. In practice I

have found that concrete piles of thirty or
| more feet in length may be sunk under favor- -

able conditions in about twenty minutes by

the combined used of the water jet and the

hamnier. The puddling action of the water

‘upon the earth adf' acent the sides of the pile

1s highly beneficial in giving the latter a firm
adherence to the adjacent soil, for, when left
to harden, the wet earth settles closely in
and about the sides of the pile. = -
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~ In order to permit the easy withdrawal °

from the pile of the follower, with or without -

the casing and its contents, I have provided

‘the follower with means comprising hooks n, -
and- the casing with hooks o -by which the

same may be attached to the hammer, as by
means of the rope p shown in dotted lines in
Fig. 1, and thereby lifted away.from the pile
with the hammer. = )

My invention so far as it comprehends the

iet assisted by other means, is not of course

sinking of a pile through the use of a water -
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limited to the usual ramming of the pile by _

the ordinary pile driving apfpa;ratug,’ althou
with the described means for Rrot_ectin
pile such ramming may be employed without

I danger of fracture or other injury to the con-

crete. It is within my invention to employ

means for assisting the water jet other than

8 hammer, such for example as the steady
downward pressure afforded by hydraulic or
other pressure applied to the head of the pile
or 4 large weight applied to and resting
thereon. |

- While I have ill_ustrated -@nd des.cribedl

.the
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with particularity one form of my invention,

it should be understood that the same is sub-

that extensive modifications may be made in
the details and procedure described without
departing from the spirit of my invention.
Claim. " | . o
1. Pile sinking protecting means compris-
Ing a casing, c'usiuoning material within said

casing and a plunger member movable within
the cushioning material to-

the casing above
receive the hammer blow.

2. Pile sinking protecting means compris-
Ing a casing, -eushioning means within said
casing and relatively movable means within
sald casing for transmitting the hammer hlow
to thecus%lioning neans. A

3. In a pile sinking
combination with a casing, cushioning means
within said casing, g stationary wall on one
stde thereof and a movable wall at the other
side. | - B
4. A pile protecting device having a cush-
1on both of solid and loose cushioning ma-
terial to protect the pile from the plow of the
hammer. |

5. The combination with g concrete pile

having a non-circular cross-section, head
- forcing means

and jetting means and cush-
loning means therefor, said cushioning means

being applicable to the non-circular heads of

piles of varying size and different cross- |

sectional shapes.

6. The combination with a concrete pile,
of a pile driving hammer and a cushion of

loose material and a cushion of solid material
between the pile and the hammer.

7. In a Il)ﬂe sinking protecting device for
concrete pi

Ing a cushion support for
same upon the
being yvieldable relatively to the material of
the pile. :
8. In a pile sinking protecting device the
combination with g casing, cushioning ma-
terial within said casing and )
ger block above said cushioning material.
9. In a pile sinking protecting device,

supporting the

‘means for delivering a cushioned blow to the

head of the pile comprising a cushion, a mem-
ber resting upon said cushion to receive the

- blow and means for maintaining the aline-
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“cushioning means,

ment of said cushion and of said member.
10. In a pile sinking protecting device,

a member upon said cush-

101ng means to receive the hammer blow

‘and means for centralizing the blow upon
sald member. |

11. In a pile sinking pfoteéting device, the

combination with a cushion and a member

upon sald cushion to receive the hammer

blow, of means for centralizing the blow de-
livered to the pile through said cushion.

12. In a pile sinking
tion, with a hammer of

for illustrative purposes and

es, a cushion holding casing hav- .

head of the pile, said support.

device the combina- -
‘& cushion of loose |

P

{ mterposing a

| ting means between

- plunger. | o -
23. A pile sinking protecting device hav-

‘prising an open-ended

‘ana holding

material between the hammer and the head
of the pile and a wooden cushioning member
also between said hammer and pile. .

13. In a pile sinking device, the combina.
tton with a cushionin g member of a hammer
and a follower between said hamier and
sald cushioning member. . _

14. In a pile sinking device, the combina-
tion with ~cushioning means, a member
adapted to transmit the hammer blow to
said cushioning ineans and a follower to
transmit the hammer blow to said member.

15. In a pile sinking device, cushioning

3_.
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means, a member for transmitting the ham.

mer blow to said cushioning means and a

~ 16. The combination with a _
lonmng means, a block above the cushioning

means to transmit the hammer blow and

means to mamtain the block,
means and pile in alinement.

cushioning

80

| selt-centering follower engaging said ham-
| | mer. T o
protecting device, the | pile of cush-

85 -

17. 'the combination with a pile of a cas-

Ing,
II).EI‘, and means for delivering the hammer
blow centrally of the. pile, the follower and
the cushion. '

18. Ina

_ ile sinking apparatus the combi-
nation wit

mg a cushion between
means and

pile.

~19. A pile sinking apparatus having a cas-

mg adapted to rest upon the head of the pile,

& cushion within said casing and water jet-

the cushion and the head
of the pile. -
- 20. A pile

ing adapted to be supported by the head of

pile driving means, means for -
the driving
_ the head of the pile, and means -
for entering water through the head of the

cusionig means, a follower and ham-

90
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driving apparatus having a cas-

106

the pile, cushioning means within sald casing

and a woodén member between said cushion
‘and said hammer. -

21. Pile sinking protecting’ means com.

i prising a body of loose cushloning material,
a wooden plun-

& casing confining the same, a relatively un-
yieldable member. adapted to be placed be-
tween the cushioning body and the head of
the pile to hold the former out of contact

therewith, said member being recessed to

110
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permit the connection of g lateral jetting -

pipe with the pile interior.

~_ 22. Pile sinking protecting means com-

_ casing adapted to be
placed upon the head of a pile, a movable
plunger m said  open end, and cushioning
material ‘within said casing ‘beneath said

in% a casing adapted to be. placed upon the

pile head, said

fining a body |
the same out of contact with the

pile head. L | '-

 24. In apile smkmg protecﬁ;lg device ‘a‘}h&.

120

125

casing having means for Con- -
of loose cushioning materia; -

180 -
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qomb'inati_onkwith“_a} c;asing_'adaptéd tb _r,}est_
loosely upon the head of a body of loose

-~ cushioning material within said casing, said

' casing having a chamber for said cushioning’
inaterial closed against the exit of said ma- |

- 25. A pile sinkm
ing a casing adapte

10

15

~ comprising

~ ing of substantially the entire pile.
" 97. The combination with a molded .con-
- crete pile having a longitudinal jetting pas-
~ sage molded therein and extending substan- |
y the entire length of the pile, of pile-
ratus comp’risin]%‘ means for | me
le. . | provided with an interior jetting passage

‘molded Ing-
jetting

20

“tia
. driving appa
- 256 1orc.

28

terial at the bottom thereof.

the head of the pile, a yielding cushion-to
receive the hammer blow and a relatively
unyielding member to support the . casing
upon the pile. - A

26. The.combination with a 'mb-lded con~

. crete.-gile provided with a jetting pasrs&%e,

y
_ apparatus
pile-forcing means and jetting

therein for passing water ceptral

g

molde _
through the pile, of pile sinkihg

means, the latter operative during the sink-

forcing the head end of said p

having a composite body of concrete and

- provided with
- 30

* and means-also for forcing the head of the

35

40

. material. -

- 29. A pile _
piles comprising & casing - provided with.
‘means forsup

‘metal for substantially its entire length and
an interior jetting passage. |
) N thereof;' | -

molded therein, of means for introducing’ a
jetting stream of water to the pile interior,

pile. ~

protecting device for

| orting it loosely on the head of
the pile, a body

within the casing, and a member resting

above the cushioning material and movable
relatively to the casing to transmit the ham-
mer blow to the pile t rougle the cushioning

- 30. A pile proteC£ing device for concrete

iles comprising a casing adapted to rest

loosely upon the head of the pile, an Interior

* transverse partition wall for supporting sald

90

casing thereon, loese cushioning material
above said partition wall, and a plunger mov-

able relatively to said casing above the eush-

ioning material for transmitting thereto the

. hammer blow. -

55
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- 31. Inapile sink_i_n.g: app'&rattls the_i'c:(:)mbli—.

‘nation of a casing baving an ogen lower end

adapted to fit.loosely over the head of a pile,
said casings!ing provided with an interior

supporting wall adapted tn sustain the same

upon said pile, a spacing block between said

wall and the head of the pile, a body of loose |

cushioning material above said supporting
wall, and a plunger block resting upon sald

~cushioning material movable within said

~casing and adapted to transmit to the pile

65 32. In a pile protectin

‘through the cushioning material the blow of
the hammer. ' - - -

"

rotecting device hav:
to be loosely held upon

hé. combination with a molded pile

concrete

of loose cushioning material

g._dWiCB_the combi...

I

911,971

natlon with t.hﬁ Gﬂsing c: '/thé wall d,' cushion
b, and plungér block F. L 6 cushio]

- 33. In a pile sinking app&ratﬁs the com-
‘bination with the casing ¢, the cushion b, the
wall'd, and the blocke.. =~ |

'34.-In a pile sinking apparatus the combi-

‘nation with a-cushion b, the casing d, and the -

consists in forcing the upper end thereof,

jetting pipen. .- i S
35: _’Iﬁw method of sinking a pile which

76

' cushioning the forced end and also introduc-

Vi

having "a composite body .
metal for substantially its entire length and.
90

of means

ing water through the forced end.

'36. The method of sinking & Eile. which
consists in conducting water to the interior

of the pile and the leading end thereof and

‘there forming a jet to sink the same, simul-
taneously forcing the head end of the pile, =
‘suifably cushioning the forced end thereof
! and Cﬂntinuihi

the jetting operation until
the sinking of the forced head end is substan-
tially complete. | o

80
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37. The combination with a molded pile

of concrete and

therein, of means for introducing a
stream of water to the pile nterior,

means for forcing the head of the pile, and

means-for cushioning the forced head end

" 38. In a pile

. , . 9b.
sinking apparatus, the com-

bination. with jetting means and pile-forcing

means, of means for interposing 8 cushioning
of loose material

said forcing means. .
~ 39. In a pile sinking apparatus, the com-

bination with pile-forcing means, of jetting
| means operative during the sinking of sub-
stantially the entire pile for passing water

centrally through the suriken portion thereof,

and means_ for interposing a suitable cush-
| ion between the forcing means and the head

of the ile. o |

40. In a pile-driving a.pp'ara.t'ﬁs; the com-

bination with a pile having a longitudinal
jetting passage extending substantially the

between the pile and the -
: - 100

105
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entire len%-th of the pile and within the same, .

suitable cushioning between the

interposing )
and the head of the pile. -

forcing means

" 41. The combination with a concrete pile

having a non-circular cross-section, -of &
cushioning device therefor
loose cushioning material, said - cushioning
device being applicable.to the non-circular
heads of ..pifes of varying size and different
cross-sectional shapes. -~ . .

In testimony whereof, I have signed my

name to this specification, in the presence of
two subscribing witnesses. ' .

or forcing said pile, and means for

115

provided with

120

FRANK B.GILBRETH.

- Witnesses:

" Eprre E. CHAPMAN,
Tuomas B. BoorH.
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