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70 all whom it may concern.:

Be it known that I, Freoerzos T. Lioew
LYN, a citizen of the Umted omtﬂs, lﬁ,b iding
at Montclair, Essex county, New Jersey,
have invented new and useful Impv ovements
in Steel-Concrete Sheet-Piling, of which the
following is a specification.

This invention provides an i p"ov ed pile

havmg in general the advautages 0* mietal
piling in addition to those of conerete. The

metal contu utes chiefly its stren th and
erete its freedor from corrosion, the
metal paxls being protecied by the L(:bevtv.

The principal featuro of the iy
is in mo"uim" ) px‘*\ having at least its ex-
posed faces, and preferably substantially its
entire bouy of concrete, and having infer
locking edgss which are reinf orced by wetal,
"The metal members which reinforce the in-
terlock‘ng adges of the pile are preferably
of tne same shape as these inter ocia.ag edges
and preferably also are the actually exposed
edges, whereby the manufacture ‘ma use of
the interlocking connection are {acilitated.

Other features of improvement are ve-
ferred to in detail hereinafter.

The a¢companying drawings illustrate em-
bodiments of the invention.

Figure 1 is o horizontal section of a pile,
showing an interlocking connection with the

adjacent edge of the next pile. - Fig. 2 is s
side elevation of the same. figs. 3 and 4
are respectively a cross section and side ele-
ation illustrating & mode of manufacture
of the interloolginw metal parte. Figs 5 and
6 are views similar to F}g 1, but omitting
the grouting between the pll?::. iilustrating
othu embodiments of the inventien. Fxg.
7 is a side elevation similar to Fig. 2, illus-
trating another embodiment of the inven-
tion,

Referring to the enﬁs)odmwzm of the in-
vention illustrated the pile in Fig. 1 has a
body A of concrete. Af one edge the con-
crete is extended to form a tongue B adapted
to fit a groove C at the other edgf,. he
tongue B is formed with a socket which i
reinforced and preferably lined with a matal
socket member D having inturned edges.
The socket is of a style familinr in interiock-
ing metal sheet ~‘:u'\>nJu*3 i
ouc,ljy ,Jc
Any knov
DO! :}‘
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ing know n. At the opposlte edge of the
pile (or at any adjacent face or edge w‘nre
a special corner pile is desired) a project-
ing head ¥ of metal is provided fitting
freely in the socket D), the ldtter having in-
turned edges for embracing the head, thus
onpmiu@ relative motion between two “d ja-
cont piles either transversely of the wall or
1'\zlg1£\xuusjiv thereof.

The socicet member and head may be huid
in place in the concrefe in any suitable w wy.
Preferably they are provided with webs It

and G res pwumw o t?ndmg back into the
conerete, of a total width somewhat less than

the width of the concrefe so as to permit
the Iatter to oe molded in practically a sin-
gle integral body extendmg through the
space or spaces between the inder od«res of
the webs, the webs being connected to each

other at interv als; as for example by hook
Ud% H bncra;zmv holes in the webs and em-

-bedded in the body of concrete. Preferably

also the concrete is reinforced near its cor-
ners and faces by any suitable arr angement
of embedded metal, such for e*:amplc as

rods J and wires or wire netting K passing -

around said rods and tied to the webs I¥
and G by passing through holes therein.

In 1‘9 manufacture of such piles a mold
is formed and the metal interlocking mei-
bers D and E are set in place at cpposite
edges separated from vach other and tied
toﬂ*ptn&h by the reds H, and the reinforcing
rods-J and wires K are. set in place, after
which the concrete is
to set.

stiff strong body of concrete and at the same
tlme separates the head and -socket by a
greater distance than is practlc“bie with
wnetal interlocking aembers of similar &9—

sign, taking adVd.‘__tzwe of the ﬂncknms of
concrete to give. late"al stiffness and of the
separation of the vébs of the metal mem-

‘bers to give . & m’oﬁi} integral body of con-

crete.

The mi’erloci\mg metal members may be
formed separately.. Or they may be con-
veniently formed" in the rolls now used for
the forming of metal’ nburiack‘zrg pﬂes in
the manner shown in F igs. 3 and 4. These
figures show the style of metal interlocking
piie which is aua,}“ed for 'use in the pﬂb
of Fig. 1. It 13 o:ﬂy necessary to spht sum
a Bl e uhmﬂ' the line L, and to punch 'ue

e

oured in and allowed
This mode ¢f manufacture’ gives a
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webs with holes M to se.are the desired
sockat member D and head E with their
webs I' and (. Such piles may be driven
in any usual or suitable way as by ham-
mering or jetting. A jet pipe N for exam-
ple, is shown located at the free edge of the
pile of TFig. 1. After two or more piles
ha<2 been driven a tight joint between them
may be formed and the expos:i metal may
be further protected against corrosion by
pouring or forcing grout O into the space
between the edges of the piles and the cavi-
ties adjacent to thie metal interlocking mem-
bers. To hold the grout, Loards P may be
driven along the faces of the joint. These
will ordinarily be driven to a depth below
the level of corvosion. This depth is ordi-
narily the lowest point at which the struc-
ture may be subjected to contact of both air
and water.

Irig. 3 shows a form of the pile which de-
parts from that of Ifig. 1 in several details.
The edge of the pile is flat. The socket
member is composed of two halves each con-
sisting of a metal angle I with a web I
embedded 1n the concrete. The metal head
is the base K’ of a T, the web " of which
is embedded in the concrete. The flanges
I?” and G’ are punched and tied together
by tie rods or wires I1’, the free ends of
which are held by simply bending before
embedding them in the concrete. The rein-
forcement of the body of concrete consists
in this case of vertical rods J, end wires or
rods K’ passing through the holes in the
web I™ and ¢/, and side wires or rods K2
which may rest upon the end wires. This
construction, and that of Fig. 6 hereinafter
described has the advantage of using metal
shapes of standard design which are manu-
factured by all mills, rather than the spe-
¢ial shapes designed for the construction of
Fig. 1.

According to Fig. 6 there are used instead
of the angles D’ members D?* of Z-shape
which have not only webs I'? embedded in
the concrete but also flanges Ir* which give
a better attachment of the metal to the con-
crete. The ties between the socket member
and the head member are the same as in
Fig. 5 and the reinforcement of the body
of the concrete is the same except for the
omission of the end wire K’ at the socket
end, the flanges I* scrving substantially the
same purpose.

Below the corrosion level it will not be
necessary in all cases to extend the con-
crete.  There are cases in which it would be
necessury Lo extend only the metal members
to" the extreme depth. Ior such cases a
pile may he constructed with héavy metal
members, such as the head and socket mem-
bers previensly described, extending below
the base of the conercte.  Fig. 7 shows such
a construction. The conerete A extends to

1,198,033

a suitable depth below the water line in-
dicated at Q and the socket D and head E
are continued below the bottom of the con-
crete. For embeddiv:r in the concrete in
tl.2 wanner shown i. the previ us figures
the metal should be rolled rather light, the
reinforcing of the concrete being its prin-
cipal function, and being iiself well sup-
ported by the concrete. Kor such use it is
found that the lighter metal produces a bet-
ter pile, one in which the concrete is less apt
to be 1ujured by driving. Where the metal
is to be extended to a point below the con-
crete, where it is unsupported laterally by the
concrete, I prefer that the extension shall
be of heavier metal (or greater thickness
or width). For such a construction, there-
fore, I prefer to use extensions D* and E®
having the same internal contour of the
soclket and external contour of the head as
for the members embedded in the concrete,
but being in other respects of greater thick-
ness. These heavier -members may be fas-
tened to the projecting lower ends of the
lighter members by splice plates I¥ riveted
or bolted upon the webs of the members.

Though I have described with great par-
ticularity of detail certain specific embodi-
ments of my invention yet 1t is not to be
understood therefrom that the invention is
restricted to the particular embodiments
disclosed. Instead of making a single style
of pile with a head at one edge and a socket
at another two styles of pile may be used,
one having heads at both edges and the
other having corresponding sockets at both
edges.

Various other changes may be made in
detnil and in the arrangement and combina-
tion of the parts by those skilled in the art
without departing from the invention.

What T claim is:

1. A composite sheet pile comprising a
concrete monolith with exposed concrete
faces and having longitudinally extending
tongues and grooves on opposite faces there-
of, metal interlocking members embedded in
the tongued and grooved faces of the con-
crete, and ties embedded in the concrete con-
necting the interlocking members at sepa-
rated intervals in the length thereof, said
interlocking members having means where-
by to hold adjoining piles in interlocking en-
Jagement.

2. A composite sheet pile comprising a
concrete monolith with exposed concrete
faces und having the web portions of metal
interlocking members embedded in opposite
fuces of the concrete, and metal ties em-
bedded in the concrete securing said inter-
locking members together at separated in-
tervals in the length thereof, said interlock-
ing members having means whereby to se-
cure the adjoining edges of adjacent piles
in interlocking engagement.
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formed of a concrete monolith having ex-
pused conerete Taces with longitudinally ex-
te mlmgH recesses in opposite faces thercof,
and having wmetal interlocking members lo-
ented i said rec esses with anetsi ties em-
bedded in the conerete and said interiocking
nmembers having means wherehy the adjoin-
ing edges of adjneent piles are secured in
interlocking engagement.

1A mlmw element comprising a pile
mmpmu! of conerete and having embedded
in 1t at each of two of 1ts respective sides,
separate metailic members, each constracted
to interlock with adjacent piling elements,
suid pile having a tie embedded m it be-
tween said two members and conneeting
me together.

A pllm“ element comprising a pile com-
}msed of concrete and having a “metallic in-
terlocking imember embedded i the conerete
of the pite to extend onfy within the pile
the pile being formed with a passuge arl-

jacent the interlocking rember fo gw.m\
engagement of the latter with an adjeent

piling element.

e, ] ihng comprising suceessive ptles cot
posed of conerete and joined together Ly g
mewliic interiock embedded 1 oniv a por
tioit of the pile-concrete to wond alfecting
tlw integrity of the concrete piie.

. Piling comprising suceessive piles eom-
]»m dlof conerete, the adjseent piles beings
formed respectively with a laterslivoimter-
focking groove and conerete tongue. and n-
torlocked i the Line of the piling by a4 me-
Sillie interlo 0 held inside the conciete of
thie adjacent piles.

S Piling comprising stevessive piles cont-
posed of concerete and joined togetier by me
tallic interlocks held inside the respective
piles.

4. Piling <<)!|l]"":<;ll<f shecessive pifes com-
posed of corercte and econnected by a me-
taliic interlocking vertical guide held in-
side the respective piles. )

10, Piting comprising suceessive piles come-
pme(i of concrete and Jmnml together by a

composite interlocking shect pile

8

metaliic interlock embedded in the concrets
of ut feast one of the piles.

11. Piling comprising piles composed es-
sentially of concrete and srranged in suc-
cossion o form the piling, and metallic
means supported by the piling and extend-
,h;: from one pile to a point beyond the fac-

ing side of the next pile, to prevent dis-
;,\I;u-vm(*nt of the Tatter in a direetion trans-
verse tz) the line of the piling.

2. Piling comprizing piles composed es-
sentially of conereio and ‘nrangrul 11 sue-
cession Lo forme the piling, and metalite
means for ezch pair uf adjacent piles, each
stich toeans being secured to both of its ad-
Jacent piles, substantially rigidly in the Jine
of the piling. to pre \'un‘ material separation
of the piles from cach other in the line of
the piling.

B Piling comprising piles composed es
sentially of concrete and avranged in sue-
cesstan to form the piling, and metadlic
penns substantialiy rigidlv secured to both
of two adjneent piles. in divections trans-
verse to ansd i the lne of the ptling, to pre-
vent material displacement of e individual
piles i any horizontad direction.

14 Pilne comprising successive piles com-
jrosed of conerete, amd a metallic member
extending from meide thie conerete of one

pile 1o the inside of the conerete of the next
pite.
1. Piling comiprising suecessive piles com-

posed of conerete, one having an embedded
metallic interlocking member, and the other
an interlocking cuvity to receive the me-
tallic member.

16, Piling comprising suceessive piles com-
nosed ¢f conerete held together by metallie
mterlocking members,

In witness whereof, T hiave hereunto signed
my name in the presence of two subseribing
Witnesses.

FREDERICK 7

Witnesses:

Winniay W, Cownprr,
D. Awnrnosy Tsiva,

L LLEWELLYN.
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