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PILE AND MEANS FOR DRIVING THE SAME

Specification of Letters Patent,

Application filed June 19, 1309. Serial No. 502,175,
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To all whom it may concern:

e it known that T, Louis K. Wrrsi, a
citizen of the TTnited States, residing in
Philadelphia, Pennsylvania., have invented

certain Improvements in Piles and Means

tor Driving the Same, of which the follow-

ing is a specification,

My invention relates to that type ot pile
to be driven in the ground, in which an in.
ner driving form is used. | |

ihe object of my present invention 1s to
so design the pile that the inner driving
form will engage the outer driving form or
shell at more than one point so as to dis-.
tribute the blow throughout the length of
the pile in contradistinction to drivine the
pile from either the top alone or at the lower
end or point alone,

My invention relates also to a pile having
an mner driving form and having outside
This form of pile is fully set
torth and described in an application for
patent fled by me on the tenth day of June,
1909, beral No. 501,356, I .

in the accompanying drawings, Figure i,
15 a longitudinal sectional view of o prepara-
tory pile made in accordance with my in-
ventien, the pile is shown as driven in the
ground, and of a greater diameter at the top
than at the peint and naving shoulders on
its periphery; Figs. 2, and 3, are views illus-
trating one method of forming conerete piles
by the usc of the preparatory pile illustrated
in Fig, 1; Fig. 4, is a sectional view of an.
other torm of preparvatory pile of an even
dimneter throughout; Fig. 5, is a sectional
view of a pile, the inner and outer Griving

- Torms being made each in 2 single piece and

the point being attached to the inner driv-
ing form; Fig 6, is a sectional View of a
pile 1 which the outer driving form is made
up of & series of concrete sections, each sec-
tien having an outer shoulder; Fig. 7, is a
sectional view of g pile In which tlie outer
form is made up of a series of conerete snells
separated by metailic rings forming shoul-
ders; Iiz. 8, 1s 2 sectional view of a pile in
s made up of a series
of concrete shells of differsnt thickness form-
Ing inside shoulders, the pie being of an
even diameter throughout; Fig. 9, 13 & sec-
tional view of a pile in which the outer form
s made up of o seriesiof concrete shelis, ons
shell overlapping the other; Kig, 10, is o

~driving

form (¢ are fanges G—

| view of a pile in which the outer form is a 55
- single conerete shell; Fig. 11,15 a view show-

ing a pile in which the outer form is made
tp of a series of concrete shells and the in.
ner form made up of a series of sections and
rmes; Fles, 19 and 13, are views of modifi-* 60
cations of the pile; Fig. 14, 1s a view of a
ptle arranged to be driven and jetted at the
sume time; and Figs. 15 and 16 are views of
tapered piles. . | |

igs. 1 1o 3, illusirate 2 preparatory pile, 65
that is, a pile driven into the ground to form
a hole 1n which concrete or other matapial 1S
mserted to form the permanent pile. In
this type of pile there is an inner driving
torm G and an outer driving forn{ . In 70
some Instances the pile can be driven 0y
simply driving on the innep driving form,
the blow being transmitted from the ,inner
form to the onier driving form and
in other types of piles both the inner and 75
outer driving forms can be driven, but here-
tofore the pile was either driven by driving
atb the top alone, or driving at tha top and
bottom, the penetrating point C being di-
rectly under the outer ariving form. 80

By my invention I distribute the blow so
that the blow on the inner ariving form is
transmitted to the outer driving form at twg
O more points throughout the length of the
pile. - -

In the present instance the outer ariving
form i1s made up of a series of metallic shells
J—F"—J* connected to metallic rings. ¥-—F/,
the rings having flanges ¢’—¢* o which the

86

siells are secured either by rivets or .other 99
fastenings. On the inner edge of each ring

s a shoulder ¢ and on the inney driving
f g adapted to bear
upon sald shoulders, both the inner and onter
driving form rest upon shoulders of the 95
point U which in the present instance has )
Hange ¢ which extends into the space be-
tween the two forms and holds one central
11 respect to the other. H is o driving head
recessed as shown to receive the upper ends 100
of the inner and outer driving forms and
17 is the ordinary cushion used on this type
of head. Kach of the rings ¥—’ has ex-
ternal shoulders a—a tapered in the present
instance and the several sections f—7" and 105
/? of the outer driving form are of differens
diameters, the lower section being compara-

s Bively small and the others inereasing in



£

h

diameter, as shown. so that the pile of this |

form is greater in diameter at the npper
end or butt than at the lower end or point.
The point © of the pile can be of the same
diaineter as the section / of the outer deiv-

shown in Fig. 4, 50 as to relieve the Apsi
section of undue skin fr: »tion.

In some instances the several shoulders
may be of greater diameter than the section
of pile above it. and in this case the shotlder
ol the pile is either part of the permanent
pile and remains in the ground, or they are

_ made separate from the pile and the sec-

ol
L1

AN
&

the hole can

4G

Gt
W

60

‘driven not only by the

1nte the outer driving form.

trons which are in the form of rings remain
m the ground after the preparatory pile 1s
removed, | |

In deiving the pile illusivated in Fig. 1,
ito the ground the outer driving form is
head H but also by
the flanges g-—g” and the point C i driven
by both the inner and outer ariving forn
s that the initial penetration of the oround
18 made Dy the point, and the
peveled portions ¢—a of the FinEgs Increase
the diameter of the hole in the ground. The
hole when formed will incrense it diameter
from the bottom to the top and shoulders will
be Tormed at intervals which tend to SUT-

-port tne load earried by the pile. The hole

cormed by the pile iHustrated i Frg, 1
be filled in many different Ways.
grounds the

, MAay

preparatory pile after forming
. be entirely removed and con-
crete placed therein by any suitable appli-
ance, or the conerete can be inserted in the
pile as ilustrated in Figs. 2 and 3, in this
mstance the tubular inner driving form &
1s raised, as indicated in Hio. 2, until its
lower end is at or neay the UL ¢, then con-
crete 1s inserted in the nile as indicated in
Fig. 2, then the form is raised with the oulor
form to position illustrated in §If 1. 3, and

additional concrete iy mserted, the first con-

crete filling the hole and as the two foprms
are raised

any 1mner obstruetion such as would be the
case 1€ the inner driving form was cntirely
removed and concrete allowed to Le dropped
In this instance,
the driving point C remains in the oround
and formsthe base or point 01 the perninent
pile. By this method of filhmge, the antesr
driving form supports the earth and Di'e-
vents extended caveins, so that ihe plie is
properiy made throughout its length., The
hole may hé filled by raising the inner and
outer driving form stmultancously, but if
the 1mmer driving form is entirely removed
then care must be taken to insure the proper
ilhng of the pile by a rammer or other
device,

In Ifig. 4, T have shown a pile in which
the outer driving fornt ¥’ is of an cven di.

shoniders op !

i1 some

o

_ the concrete will ill the hole
without the lability of its bridging, due to

g frony or can be of g greater diameter, ag

are formed on the upper end of each sec-

¥ 8,487

ameter theoughout and the rings T2 con-
necting the several sections of fhe Pie do
not project bevond the surface of the pile.

In this instance the inner showldérs ¢ arve
iormed. on the rings and the inner driving 70
form G’ Is made of a series of sections so. - -
cured fogether. The point (V in this in-
stance 15 made in two sections ¢—¢'y the
ring section ¢ is not attached to either driv.
ing form and vemains in the ground, but
has an inner shoulder upon svhich the innep
section ¢ rests and this inner section is at-
tached to the inner driving form G’ and 1is’
removable with it.  This type of point iz
tully illustrated and claimed in an applica-. 8¢

tion for patent filed by me on the.29th day

75

- of December 1908, Serial No. 469,834,

in ¥ig. 5, T have shown the outer arvel in-
ner driving forms F* and (3* made of &1~
gle piece and each having shoulders so that
the mner driving form will engage the outer -
ariving form and the outer driving form
has also the beveled external shoulders. The
polnt section {3 in this imtmm{-‘:.is:mmmted
within the end of the osuter drivir 2 form
and 1s connected vigidly to the inner driving
rormy and removable with it so that when
the imner driving form is removed and the
hole filled through the outer driving form
no portion of the point remains in the gs
ground. | | |

In Fig. 6, I have shown an inner driving
form similar to that illustrated in Fig. .5,
with an outer driving form I* made up of
a series of concrete seetions 72 and these see-
tlons or shells iney '

85

90

100
ase in dinmeter from the-
point to the butt of the pile, forming inner
shoulders upon which the inner driving form -
rests and 1n this instance the outer shoulders
- 105
tion, these shoulders being beveled in the
present mstance. The shells are also prei-
erably reinforced by any suitable reinfore-
img material, S | |

In Fig. 7, 1 have illustrated an outer driv- 110
ing form F* made up of a series of concrete

shells of different diameters and metallie
1

rings {langed somewhat similar to the rings.
Hlistrated 1n Fig. 1; in this instance the
rings are not connected 1o the shells, The 115

inner driving form (¥ has Hanges g—¢” and
g% which bear upon the inner shonlders of
the rings and the inner driving form also
bears” upon the point (*. In this instance - -
the - outer- driving form remains in the 120
ground with the point and the rimgs. I have
also illustrated each ring section of greater
diameter than the concretfe section above it
50 as to relieve said section of skin friction.

In I1g. §, T have shown a pile in which 125
the outer formn I is of an even diameter
throughout and the concrete sections of this
bile ‘decreased in thickness from the bottom
to the top thus forming inner shoulders for

' the flanges of the inner driving form G*, the 130
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sections of the outer drwm form’ bemg held
central by a snug it on the 1mner driving

form. In all the piles in which the outer

driving form is made up of shells of con-

crete, the shells ave not subjected to the
crl._tshm tmm&, due to the b lf;w of the piie
driver. -

In Fig. 9, T hiave 5}1% n the inside driving

form G? made similar to that tustrated mn
fig. 6, and the f‘sutmd{, driving form B

series of conerete shells one
nd E—:Jd scetion bev-
eled at its lower eﬂge to form the outstde
shoulder, the inner shoulder being formed
by the end of the section.

In ¥ ig. 10, I nave shown a deiving foirm
(* sumilar to that illustrated 1 Fig. 9, -.1'iﬂ
the exception that the lowef end is « dosed at
the bottom and in this figure I have shown
a concrete outer form I made 1n u single
piece including the peint, and this single

made up of a

piece may be reinforced i any manner de-

sired and in some instances the outer driv-
ing form may be made in sections divided at
the shoulders. |

In ¥Fig. 11, I have shown an muer f'iiiving
fm ) {1* made up of a series of shells h—10’
and 7° connected together by rings d; the
upper end has a ring « adapted to "‘PL@HL
the driving head 12, The outer form ¥ in
this instance is made up of a series of con-
crete-shelis. but the shells may be of metal,
if desired when both forms are to be sim Jh
preparatory piles.

In Fig. 12, I have shown the inner driv-
ing forn G* made of a single plece fianged,
the formi increases in dinmeter from the
point to the l}u[t and che onter driving form
I 1s made upfof a series of sections, one
section lhaving internal flunges at one end
at the other end. the
flanges of one section oy erlapping the Hanges
of the other and the two sections are pl'ei-
crably secuved together Dy rivets or other
tastenings. In thix Instance the pomt Chas
made n the form of & ring with an @3) &1
center: by this wrrangemént the e mh PASSES
into the Hiner forin and can be vemoved
therefrom by any suitable means, the pomt
in this instunce 15 loose and remains m the
around. -

In Fie 1301 have showy the inner driving
form G° made up of a series of flanged sec-
tions connected together by screw threads
and the outer form mad up o sections se-
fuwd together by screw threads, the lower
onds of each of the ﬁ-{lf'tmn% Deing beveled
forming T.il{-' onter shoulders. |

Tn Fig. 14,1 have illustrated a pile which
can be di'n i‘“. aud simultaneously jetted into
the ground. In tlus mstance the 011&“ Iriv-
Ing forms I is made in a single piece havi ng
“shoulders at intervals and passageways ¢ ' af
the shoulders for the jetting streams of wa-
(7 i3 thie Inner {lfi'fmg form having in-

%

stanee and hmmg,f hannels

| the

O

£11ga gmﬁ* ahauﬂlfﬂ_

37 2 ]

{111{;1 .m  which coi-
1 the %e*'eml

dependent chs
municate with Lhe pomt Ik

ol

‘heads ¢* and ¢°, the point r; bumﬂr part of

thie outer lmnw form in the present in-
so that as the
pile is driven the water 1s admitted frst to
the point. then as the first shoulder reaches
cround. water 1s adimtlul under this
*!wuhim ihmum} the passage 47, then when
the second. shoulder reaclies ﬂw surface of
the ground, the water 15 admitted to. this
shonlder ‘Himufr h the passage %*® so that by
this weans the pile can be very quickly
driven as the ground under the 1mmt uf the
nile and under the shoulders is disturbed by
the Iats of water. -

g, 15 shows a pile o whieh the outer
driving form 7' 1s tapered and has a SEr10s
of inner shoulders for the fianges of the in-
ner driving form.

Fig. 16 shows a pile 1 whiehr the outer
form R ig tapered and has a series of outer
shoulders, the inner driving form beaving
upon Inner shoulders on the outer driving
forn. -

It will be seen by the several constructions
above mentioned that the inner driving forn
bears upon shoulders on the outer driving
form between the point and the butt of the
ptle, thus Jmmmtmf:« the pressure  and
where a conerete form s nsed tlle im}u'* driv-
ng imm prevents the crushing of the sec-
tion of the outer driving forn.,

in an appheation fled October 15, 1910,

Serial Wuniber 387,173, I have deseribed and
claimed . process of preparing concrete

piles in the ground In the use " of which
certain of the forius disclosed herein may be
emploved. |

I claim:

1. The combination of an 1nner and an
outer pile form, the outer form having a
<eries of internal snoulders and.the 1mner
form having fanges engaging the upper sur-
faces of said shoulders to exert a downward
nressure, whereby the driving blow will be
distributed over a pluraiity of points.

2. The eombination of a non -L:-Lp,[mﬂuw
outer form, an inner form, a point on which
both forms rest, the outer form lmun,gﬁ A1
internal sheoulder disposed lwhwel: <1l
pmnt Jﬁm the upper or butt end of --111<1
form and the imner form having o pmtmu
engaging said ~houlder so as to exert a

ward pressure W hen the forms are

o Rk o

iim.h
driven. )

3. The c-:mmmmmﬂ of an inner .and an
outer driving form, each having a series OT
aad heing (mwmmciﬂd
3G th&a after they ave driven the inner form
can be removed w ulmu* disturbing the outer
form.

4, ina ::r'lei the combination of inner and
outer driving forms, each having s m}ulders
located between the point and butt end of

70
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the pile, the shoulders of the inner
resting upon the shoulders of the outer form
50 as to distrib tﬁ the driving blow and the
Sh‘{}iﬂdﬂl‘ﬁ of the inner form hfnm such that
said form can be withdrawn thmzt cl1s-
r.mumf}" the m;t{,z form.

8. in 2 pile, the combination of an outer
form, an inner form and a point, said inner
torm being U?“"*”HWQ with later a1y extend-
adl ﬂﬂ?*ém 1S YOT GTIving ezmumﬂmnt wiin the
citer Torm at one or more places between
the pmni‘ and hutt whermv a driving blow
111’1{1:11{@{1 fo smd mner form to force the
strincture mto-the ground s transmitted to
the outer form at a piurality of pfmw«

- 6. “he combination, in a *plhﬂ o1 an outer
form inereasing in diameter from the pomt
to the butt wd hi.u.mﬂ shoulders successively
Increasing in dismeter aud an inner drivinge
iur engaging a plorality of snid shoulders.

H}e if}fiwm ion in 1 prle, of an outey
dfnmrﬂ“ forin increasing in diameter ""zmnn
the point to the butt and hs LCIng a series of
zenes separated Dy heveled ahmmlum with
ann 1ner driving form engaoing the outer
shell at the shoulders |

8. The combination in a pile Increasing in
fmmeter from the pomnt to the butt, said
pile having an outer form conammw ol a
serles of zones separated by a series of lev-
eled shoulders, a pmzm and an mner driving
form resting on the point and having en-
largements vesting upon the onter driving
form at the shoulders

9. L he mmhimimw 11 prleinereastng in
diameter from the point to the butt and hay-
ing a point section, of a series of shells of
Lhﬂumt diameters connected together 3%
rings forming shoulders, and a drl‘mlg ceC-
tion resting upon the point and having pro-
jections engaging the shoulders of the ©on-
necting rings to Impart the driving Force
fh('lef{) T

. A preparatory pile cousisting ni
tuner driving form. an outer driving form
having a serjes of 'nwmﬁﬂv ﬂhpmmi shoul-
the inner driving form having shoul-
ders “H"f’l”lﬂﬁ anit tr mﬂ-}:mmnﬁ the drivine
force to a 1Jur ity of said shoulders, and &

,._;:f.:;

T
Po¢b

of

detachable point in dyiving engagement |

with mf n forms.
11. The combination in preparatory
pile, of an Inner and an outer driving form,

3]

the outer d: 1ving fory 11?*11!1.9 g SOTIOS of .i

fovm 7

}

B

[

378 A48T

f
mnviaf
from the point to the butt and having inner
shoulders, with an inner driving form hay-
g projecting flanges adapted, to bear
%.-.1111'-1 tne inner s 110111d61-~ "'

shoulders increasing in diameter 35

12. fhe combination in a ple‘)amtow'ﬁe

pile, of an inner and an outer driving form.,
the outer driving form being made up of a
serics of scetions inereasing 1n diameter
irom the point to the bvtt with tapered

%mn]du% dlhdi‘i‘lﬁ the %ectmns and having 65

a2 series of 1nner ﬂ-,hou ders, an Inner driving

if}r*m having a ,..;e"fle, of c,ncul*u"' flanges bear-

Ing upon the inner shoulders, and 2 point

tendmn under both the inner and outer
d:m*mn iorxm

. The combination, In a prepar.it(}l)

pﬂ{, of an inuner duwnﬂ* form, an outer_

driving form, said outer form ; inereasing in’

diameter from the point to the butt and hav-
ing a i}]ur {1ty
Jers , and a tubular inner driving form hav-
g shonlders for driving Gngafrement with
the shoulders of the outer drivi ing form at a
plurality of places.

- 14. "The a:,,ombmation in a preparatory
oi a series of continuous walled She]ls of
different diameters increasing from point to
butt,.a series of rings cenneutmcr the shells,
eaah ring having an upper and lower ﬂange

ange forming a
bearing, an -inner driving form having a
plurality of shonlders ﬂt*ﬂuwed to enwage
the mner flanges of the ring seatmnq and a
detachable point section. -

15, The f*ambﬂmtmn m a pile, of an inner
driving form .and an outer drnmcr form,
said outer form being made up of a series of
concrete shells azmzwed one above another

70

of internally disposed shoul- 75

pile 8¢

- of different dmme*ora to which said shells 85
- are connected and an inner fl

80

and having internal diameters increasing 95

from point to butt providing internal shoul-
ders at their meeting pomfs. and the inner

ariving form having flanges for driving en-
| mnement with t'fw

shoulders of the outer
drivi ing form.

Tn testimony wher cof, T have signed my -
name to this upemﬁf*mon in the presence of
two subscribing uumemseg

L.OU Ib F VVELSH

Witnesses
V. I Y MILUPE
1§Hf“ﬂ” A EARH.
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