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To. all whom 2t may concern. -
‘Be it known that I, Frank B. GILBRETH, &
citizen of the United States, residing at New
York, in the county and State of New York,
have invented an Improvement in Means for
Sinking Piles, of which the following descrip-
tion, in connection with the accOMPANYING
drawings, is a specification, like letters on
the drawings representing like parts.
My invention relates to the sinking of piles
and more particularly,
sively, to piles formed wholly

or partially of
performing

the

sinking thereof expeditiousiy and without 1n-
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jury to the structure of the pile.

This application is a division of my prior
co-pending application, Se. No. 268,240, filed
July 3, '05. | .

My invention will be best tnderstood by
reference to the following deseription when
taken in connection with the accompanying
illustration of one specific embodiment there-
of while its scope will be more particularly
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 m
carrying out my invention; Tie. 2 shows a
vertical central section of the apparatus
shown in 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 shownin Fig. 1, and Fig. 518 &
perspective of the spacing block.

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

T have here shown as hexagonal 1n cross-sec-

40

ing throughout
- lower end thereof,
Conerete piles of this or other construc-

'4H

'~ driving, or wholly by

‘tion, reinforced

acting to displace the earthy
~carry it about the sides of the pile, thus caus-

by the six lengitudinal rein-
forcing rods a’ of twisted steel and provided

‘with & central jetting passage a* formed m

the molded body of the concrete and extend-
the length of the pile to. the
which latter is not shown.

tions may be sunk wholly by ramming or
the use of a water jet
the pile and

matter and

discharging at the lower end of

ing the sinking of the latter. The apparatus
which T have here disclosed, however, 1s par-

' ticularly designed for carrying out 2 combi-

nation of these two methods, the sinking by

means of the water jet being supplemented | widely varying diameter.

| by

though not execlu-

| Jatter for this purlpose being provi
)

driving or ramming, or other forcing
means at the pile head, and it is this method
which I prefer in practice to carry out.

In the driving of conerete piles much care
must be exercised to avoid the fracture of the
pile body. In the illustrated embodiment
of my invention I have surmounted the pile
with a body of cushioning material b, which
is adapted to compress under the blow of the

ite hammer and through this cushion the
Eammer blow is transmitted to the head of
the pile, preventing injury thereto. This
cushioning body may be
terial but is preferably of shavings, sawdust,
rubber scrap or other similar and suitable
loose cushioning material, each of which may

be used alone, but which for the best results
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of any suitable ma-

70

should be combined in whole or m. part.

The cushioning material is held within the
casing ¢, herein of sheet metal and herein,
though not necessarily, cylindrical in form.
The cushioning maters

diaphragm or wall d within the casing and
the latter is supported upon the head of the
pile by the said diaphragm through the -
terposition of the spacing block e.

The hammer fslides in suitable guldes g, ¢,

mechanism for raising and dropping the same
being of any suitable or ysual type, and not
herein shown. When the hammer drops it
<trikes the wooden cushion block %, which is
seated in the follower 7. The latter is pref-
erably of metal and rests upon the plunger
member %k, which is preferably of wood and
slidable in and out Oi]? the upper open end of
the casing ¢ and is supported upon the cush-
ioning body b. DBoth the follower ¢ and the
casing ¢ engsge the vertical culdes (i;, g, the
ed with
the channel irons [, riveted to the outside of
the casing. This causes the 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
sunk. The walls of the casing extend below
the wooden space block and loosely embrace
the head of. the pile so that the one is located
and alined réiatively to the other. .
It will be seen that the construction of the
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 upon piles of

I prefer, however,

atteris
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material rests upon a fixed
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to construcst
tiie pile head for, by so doing, the pile is not
only ma,mta,med 1n alinement with the direc-

'monof the hammer blow but 1s accurately

guided through engagement of the dos&l}r
fit iting casing Wlth the guides ¢ 1n the direc-
tion in-which 1t is intended to be sunk. 'his

Is - an anortant advantage paruculaﬂy
where the water jet is resorted to either as a
prmizma,l Or as & cooPemtmﬂ' sinkKing means.

Where {15 desired 10 make use of a single
casing 1or piles of different diameter, the ob-
ject may still be achieved by the use of an
adapter.

Another advantage of the illustrated con-
struction of protecting device lies in the fact

-that the cushioning material being effect-

1vely retained irrespective of the fit of the
casing upon the pile head, it may be applied

indiseriminately to piles of irregular section,

such for example as the hexagonal pile illus- |

trated, or to.corrugated piles, or piles of other
non-circular CTOSS- sectmns without sacrifice

of effectiveness. -

To assure the stability of the apparatus
and the alimement of the parts intervening

between the pile and the hammer, I have pro-

vided means to cause the receptmn of the

- hammer blow centrally upon the plunger &.

For this purpose the upper part of. the
plunger is given preferably an aprroximately
spherical shape and fits into a corresponding
recess preferably of slightly greater curvature
on the under side of the follower.
tends to centralize the blow along the axis of
the plunger, even should the follower or the
plunger be slightly out of alinement. To
further 1msure the central delivery of the
hammer blow 1 have rounded the top of the

cushioning block 7, and the face of the ham-

mer where 1t strikes this block 1s corre-

spondingly cupped. The spacer block ¢,

which 18 preferably Of wo00d, 18 eut away or
slotted veriically at ¢’ to provlde a space Ior
the insertion of the water jet pl{ﬁ»@ m between

the cushmnmﬂ' body and the pile, the casing |

¢ being aiso cut away at ¢’ 1o “clear the pipe.
The jetting pipe m 1s connected with any

- suitable source of water supply under pres-

50
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sure and has the down-turned branch m/’
entering the jetting passage ¢* and ettendmﬂ'
to the lower end of the pile.
In operation the pile after being placed in
Eomtwn 1s driven into the D‘round by the
ammer f, which delivers its repeated blows
through the cushion block £ to the follower 4.
From the latter they are transmitfed to the
Eﬂe through the plurt ger k, cushioning body
: m&phmf“m d and block ¢, the cushioning

This'

|

body, at each blow of the hammel Vi eldm_g ,_

sufﬁmen‘tly under the plungerk to cushion the

blow and prevent injury to the pile.
cushioning material being neld between the
S‘[&*lOﬂaI’} wall Tormed by the dmpﬂraﬂ*m d

1“16__ |

~and the movable wall formed by 'tile plumer j

e

882,620

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 e, as
well as the Wooden plunger block £, and the
cushion block 7, interposes a considerabie

mass of solid seml elastic cushioning mate-

rial betweeén the head of the
loose cushiening material 0, mcreasing there-

by the prowctmn to the plle agalnst fracture
and the likelihood of a dirvect centml dehTery
of the blow. |

During the driving of the pile water 1s
freely admitted under pressure through the
pipe m and, forming a high pressure jot at
the foot of the enteﬂng pile, renders the sink-
ing thereof an easy and rapid operation.
The water discharged at the advancing.foot
of the pile loosens the earth and carries the
subdivided earthy particles upward to the
surtace at and about the sides of the pile, pro-
gressively “excavating the material in ad-
vance of the pile and the upward stream act-
ing as a lubricant, so to speak, to.assist the
seftling of the pile. In practice I have found

| that concrete pﬂes of thn ty or more feet in
leng’rh mayv be sunk under favorable condi-

tions in about twenty 'minutes by the com-
bined use of the water jet and the hammer.
The puddling action of me water upon the

earth adjacent the sides of the pile is aghly
‘beneficial 1n giving the latter a ﬁrm adher-

ence to the &d]acent soil, for, when left to

harden, the wet earth settles clcsely 1n and
about the sides of the plle -
in order to pelﬁm the easy withdrawal
from the pile of the follower, with or without
the casing and 1ts contents, T have provided
the foliower with means comprising hooks 7,
and the casing with hooks o by which the

same may be attached o the hammer, as by

means of the rope p shown in aot:.ed lines in

‘fig. 1, and thereby litted AWy from the I;ﬂﬂ |

with the hammer. |
My invention so far as it c{)mprehends tbe

smkmg of a pile through the use of a water
jet assisted by other means, 1s not of eom‘ae
limited to the usual ramming of the pile

by the ordinary pile driving apparatus, al-

ile as Well as the

clie casing appmmmately to ﬁt 1 k, does not come in contact with the pile aﬁd '-
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though with me deb(}ﬂb ed means for pro-

tecting the pile such ramming may be em-
ployed without danger of fracture or other.
t 1s ‘within my in-
vention to employ means other than a ham-

injury to the concre‘te

‘mer for assisting the water jet.

120

While I have illustrated mid deqcmbed

with partlculaﬁty one form of my invention,
it-should be understood that-the sameis sub-
mitted wholly for illustrative purposes: and

thf:i;b EKtGH‘JiVC 1110(11ﬁ@‘bt10115 may be made1n

the details and procedure dg scnbed wnhem_
departing irom zhe spirit of my 1nvention.
Claim— 0 - -
i, Pile 51r11ﬂ13g protectmn' Means’ compma-
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Ing a casing, cushioning material within said
casing and a plunger member movable with-
1n the casing above the cushioning material

to receive the hammer blow.

2. Pile sinking protecting means compris-
ing a casing, cushioning means within said
casing and relatively movable means within

sald casing for transmitting the hammer blow

to the cushioning means. |

3. In a pile sinking protecting device, the .

combination with a casing, cushioning means
within sald casing, a stationary wall on one
side thereof and a movable wall at the other

4. A pile protecting device haﬁng a cush-

ion both of solid and loose cushioning ma-

terial to protect the pile from the blow of the
haminer. . _

5. The combination with a concrete pile
having a non-circular cross-section, head
forcing means and jetting means and cush-
ioning 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 ma-
terial between the pile and the hammer.

7. In a pile sinking protecting device for

concrete piles, a cushion holding casing hav-
ing & cushion support for supporting the
same upon the head of a pile, said support
being yvieldable relatively to the material of
the pile.

8. In a pile sinking protecting device the

~combination with a casing, cushioning ma-

40
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terral within said casing and a wooden plun-

ger block above said cushioning material.

9. In a pile sinking protecting device,
means for delivering a cusﬁioned blow to the
head of the pile comprising a cushion, a
member resting upon said cushion to receive
the blow and means for maintaining the

alinement of said cushion and of said mem- .

ber. *
10. In a pile sinking protecting device

cushioning means, & member uﬁon said cush-
~loning means to receive the

ammer . blow
and means for centralizing the blow upon
sald member. '

11. In a pile sinking protected device, the
combination® with a cushion and a member

~upon sald cuslilon to receive the hammer
55 blow, of means for centralizing the blow de-

~livered to the pile through said cushion.

o
-

tH

12, Ina Eile sinking device, the combina-
tion with a hammer of a cushion of loose ma-
terial betweéen 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--

tion with a cushioning member of a hammer
and a fbllower between said hammer and

said cushioning member.

s

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

15. In a pile"sinking device, cushioning
means, 8 member for transmitting the ham-
mer blow to said cushioning means and a self-
centering follower engaging said hammer.

16. The combination with a pile of cush-
1oning means, a block above the cushionin
means to transmit the hammer blow .an
means to maintain the block, cushioning
means and pile in alinement.

17. The combination with a pile of a cas-
ing, cushioning means, a follower and ham-
mer, and means for delivering the hammenr
blow centrally of the pile, the follower and
the cushion. | | -

18. A pile driving apparatus having a cas-
ing adapted to be supported by the head of
the pile, cushioning mmeans within said casing
and a wooden member to receive the driving

!

means. .

19. Pile sinking protecting means com-
prising & body of loose cushioning material,
a casing confining the same, a relatively un-
yieldabtie member adapted to pe-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
permit the connection of a lateral jetting
pipe with the pile interior.

20. Pile sinking protecting means com-
prising an open-ended casing adapted to be
placed upon the head of a pile, a movable
plunger in said open end, and cushioning
‘material within said casing beneath sai
plunger. '

21. A pile sinking protecting device hav-
ing a casing adapted to be placed upon the
pife head, said casing having means for con-
Tning a body of loose cushioning material and

head. . .

22. In a pile sinking protecting device, the.
combination with a casing adapted to rest
loosely upon the head, of a body of loose
cushioning material within said casing, said
casing having a chamber for said cushioning

terial at the bottom thereof.

ing a casing adapted to be loosely held upon
. the head of the pile, a yielding cushion to

receive the hammer blow and a relatively
unylelding member to support the casing
L upon the pile. |

- 24. A pile protecting device for concrete

means for supporting it loosely on the head
~of the pile, a body of loose cushioning ma-

| tertal within the casing, and a member rest-

| Ing above the cushioning material and mov-

8}.

blow and transmit it to the cushioning

holding the same out of contact with the pile’

23. A pile sinking protecting device hav-

piles comprising a casing provided with
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material closed against the exit of said ma-
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able relatively to the casing to ransmit the

hammer blow to the pile through the eush—
ioning materml

25. A pile protecting device for concrete
plles comprising & casing adapted to rest
loosely upon the head of the pile, an interior
transverse partition wall for supporting said
casing thereon, loose cushioning material
above said partltlon wall, a,nd a plunger
movable relatively to said casing above the
cushioning material for transmitting thereto
the hammer blow. |

26. In a pile sinking apparatus, the com-
bination of a casing hamnﬂ* an open lower
end adapted to
pile, said casing being pmwded with an in-

‘terior supporting wall adapted to 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 sup-
porting wall, and & plunger block resting
upon sald cushmmno‘ material movable with-

1t loosely over the head of a

L | ' 882,520

in said casing and adapted to transmit to the
pile -through the cushioning material the
blow of the hammer.

27. In a pile protecting device, the GOTIL-

- bination with the casing ¢, the wall d, cushion

b, and plunger block £.

28. In a mle sinking apparatus, the com-
bination wi th the casing ¢, the cushion b, the
wall d, and the block e.

29. In a pile sinking apparatus, t,he com-
bination with jetting means and pile foreing
means, of means ror Interposing a cushmnma
of loose material between the pile and the
sald forcing means.

In testimony whereof, I have swned my

name to this qpeclﬁcatlon 1n the presenae of
‘two subscribing witnesses. |

FRANK B. GILBRETH.

- Witnesses:
Exnva KEsTER,

G. W. CooPER.
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