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To all whom it may concern. 
Be it known that I, FREDERICK. T. Lew EL 

LYN, a citizen of the United States, residing 
at Montclair, Essex county, New Jersey, 
have invented new and useful Improvements 
in Steel-Concrete Sheet-Piling, of which the 
following is a specification. 
This invention provides an i? a proved pile 

having in general the advaitages of aetal 
piling in addition to those of concrete. The 
metal contributes chiefly its strengtin and 

its freedom fi'oia corrosion, the 
metal parts being protected by the co-cr 
The principal feature of the in pro y initiat, 

5 is ii. providing a pile having at least its ex 
posed faces, and preferably substantially its 
entire body, of concrete, and having inter 
locking edges which are reinforced iy i etal, 
The metal members which reinforce the in 
terlocking adges of the pile are preferably 
of the same shape as these interlocking edges 
and preferably also are the actualiy exposed 
edges, whereby the manufacture and use of 
the interlocking connection are facilitated, 

Other features of improvement are re 
ferred to in detail hereinafter. 
The accompanying drawings illustrate en 

bodiments of the invention. 
Figure 1 is a horizontal section of a pile. 

showing an interlocking connection with the adjacent edge of the next pile. Fig. 2 is a 
side elevation of the same. Figs. 3 and 4 
are respectively a cross section aid side ele 
vation illustrating a mode of nanufacture 
of the interlocking metal parts. Figs. and 
6 are views sinnilar to Fig. 1, but oinitting 
the grouting between the piles, illustrating 
other embodiments of the invention. Fig. 

is a side elevation similar to Fig. 2, illus 
trating another embodiment of the inven 
tion, - 

Referring to the embodiments of the in 
vention illustrated the pile in Fig. has a 
body A of concrete. At one edge the con 
crete is extended to form a tongue B adapted 
to fit a groove C at the other edge. The 
tongue B is formed with a socket which is 
reinforced and preferably lined with a metal 
socket member D having inturned edges. 
The socket is of a style familiar in interiock 
ing metal sheet £xteading coistini 
ously along the vertical adge of the lite. 
Any known er suitable style of socket, nea 
ber may be used, a niidaber of such stylis be 
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ing known. At the opposite edge of the 
pile (or at any adjacent face or edge where 
a special corner pile is desired) a project 
ing head E of metal is provided fitting 
freely in the socket D, the latter having in 
turned edges for enabracing the head, thus 
opposing relative notion between two adja 
get piles either transversely of the waii or 
longitudinally thereof. 
The Socket metaber and head may be held 

in place in the concrete in any suitable way. 
Preferably they are provided with webs F 
and G respectively extending back into the 
concrete, of a total width somewhat less than 
the width of the concrete so as to permit 
the latter to be inoided in practically a sin ge integral body extending through the 
Space or spaces between the inner edges of 
the webs, the webs being connected to each 
other ai intervals, as for example by hook 
rods H engaging 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 arrangement 
of embedded metal, such for example as 
rods and wires or wire netting K passing 
around said rods and tied to the webs F 
and G by passing through holes therein. 

In the manufacture of such piles a mold 
is formed and the metal interlocking men 
hers D and E are set in place at opposite 
edges separated from each other and tied 
together by the rods H, and the reinforcing 
rods and wires R are set in place, after 
which the concrete is poured in and allowed 
to set. This mode of manufacture gives a 
stiff strong body of concrete and at the same 
time separates the head and socket by a 
greater distance than is practicable with 
metal interlocking amenbers of similar de 
sign, taking advantage of the thickness of 
concrete to give lateral stiffness and of the 
separation of theyébs of the metal mem bers to give 3. stapag integral body of con 
Crete. . . - 

The interlocking metal members may be 
formed separately. Or they may be con 
veniently formed in the rolls now used for 
the forning of meiai interlocking piles in 
the manner shown in Figs, 3 and 4. These 
figures show the style gi metal interlocking 
pile which is adapted for use in the pile 
of Fig. 1. it is only necessary to split such 
a pile along the jine L, and to punch the 
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webs with holes M to secure the desired 
socket member D and head E with their 
webs F and G. 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 Fig. 1. After two or more piles 
has e been driven a tight joint between them 
may be formed and the expos : 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 the metal interlocking mem 
bers. To hold the grout, boards P may be 
driven along the faces of the joint. These 
will ordinarily be driven to a depth below 
the level of corrosion. This depth is ordi 
narily the lowest point at which the struc 
ture may be sujected to contact of both air 
and water. 

IFig. 5 shows a form of the pile which de 
parts from that of Fig. 1 in several details. 
The edge of the pile is fiat. The socket 
member is composed of two halves each con 
sisting of a metal angle D' with a web F. 
embedded in the concrete. The metal head 
is the base E of a T, the web G of which 
is embedded in the concrete. The flanges 
IF and G' are punched and tied together 
by tie rods or wires H, 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 IF and G', and side wires or rods K. 
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 
cial shapes designed for the construction of 
Fig. 1. 
According to Fig. 6 there are used instead 

of the angles D members F) of Z-shape 
which have not only webs F embedded in 
the concrete but also flanges F which give 
a better attachment of the metal to the con 
crete. The ties between the socket nember 
and the head meinler 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 F serving substantially the 
Same purpose. 

Relow the corrosion level it will not be 
necessary in all cases to extend the con 
crete. There are cases in which it would be 
necessary to extend only the metal inciners 
to the extreme depth. For such cases a 
pile inay be constructed with heavy inctal 
members, such as the head and socket men 
bers previously describcd, extending below 
the base of the concrete. Fig. 7 shows such 
a constructii. Tiy co-crete \ extends to 
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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 embeddirig in the concrete in 
t2 'anner shown i, the prev. us figures 
the Inletal should be rolled rather light, the 
reinforcing of the concrete being its prin 
cipal function, and being itself well sup 
ported by the concrete. For such use it is 
found that the lighter metal produces a bet 
ter pile, one in which the concrete is less apt 
to be injured by driving. Where the metal 
is to be extended to a point below the con 
crete, where it is unsupported laterally by the 
'oncrete, 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 
Socket 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 inenbers by splice plates R. riveted 
or bolted upon the webs of the members. 
Though I have described with great par 

ticularity of detail certain specific embodi 
likents of my invention yet it 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 
detail and in the arrangement and combina 
tion of the parts by those skilled in the art 
without departing from the invention. 
What I 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 
Inecting 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 
gagement. 

2. A composite sheet pile comprising a 
concrete monolith with exposed concrete 
faces and having the web portions of metal 
interlocking members embedded in opposite 
faces 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 
ii) interlocking engagement. 
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3. A composite interlocking shect pile 
formed (f a concrete monolith having ex 
tised concrete faces with longitutinally ex 

teliding recesses in opposite faces thereof, 
an having etal interlocking member's lo 
cate it said recesses with jet i ties en 
tediled in the concrete and said interlocking 
enters having means whereily the adjoill 

ing edges of a di cent piles are see lied in 
interlocking engagement. 

4. A piling element comprising a pile 
con (se of concrete and having elite titled 
it it at each of two of its respective sities, 
serai'ite let: ific ember's, each ('on structed 
to interlock with adjacent piling elements, 
s: il pile having a tie embeddei in it be 
tween said two members and connecting 
the together. 

5. A piling element coin prising a jile com 
Josed of coicrete and having a let lic in 
terlocking ei ei embeddel it the coil (''et 
of this ile to extend on is within the il', 
the file eing for incil with a liss: re a 1 
jacent the interlocking it it ei" (; ; it'i it 
engage left of tine latte! with it in adjacett, 
piliig element. 

(, liling comprising stic 'essive pile, cc 
, set of concrete and joije together v ii 
aretatic interiock enecide ii ( : i\ , is: 
tioi of the pile-concrete to, a y (iii is tie tig 
tle integrity of the concrete iii'. 

i. iling comprising successive life's ('ti 
posed of concrete, the aii:ice it iiles it is 
foreti resleitively with a late::ily' - it 'I'- 
iocking groove and coil 'rete ling it, il it in 
fetlocket in the line of the iliili y a line 
silic interio helii insiie the contiete of 
tie aliacent piles. 

S. iling comprising site 'essive piles co 
possel of concrete and joinet together by Je. 
tallic: interlo'ks held is cle the resertist' 
piles. 

9. Illing c(trising successive it's ('in 
; set f ('s) 'rete : 1) connected by a 14 

ta, ic interlocking vertical guide held in 
sile the "espective piles. 

1(). liiing comprising successive tiles coin 
posed of concrete and joined together by a 

1 netallic interlock embedded in the concrete, 
o! at least or of the piles. 

ll. iiing (oil) rising pies composed es 
sentially of concrete and is ranged in stic 
essi: i t t for in tie piling, and netallic 
nea is sliported by the piling and extend 
it ig fro le pile to a point beyond the fac 
is side of the next pile, to prevent dis 
jacennent of the latter in a direction trans 
verse to the line of the piling. 

12. Piling ( (rising lies composed es 
stifially of 'on 'ete and arranged in suc 
('essi i t ) for the liling, and metalic 
tea is for each :ii' () f : diacent piles, each 
sil in ea is lieing secure it to both of its ad 
jace it ill's, still startially rigidly in the line 
of the piling. t t event material separation 
i? tie sites frin ( : cil other in the line of 
it iiii sr. 

13. iliig 'tilising piles composed es: 
sei) tall A ( ' ' ('' 't' act arranged is slic 
('essioi is foil the iliig, and net:lic 
sea is sit stilitially rigicV secured to both 

i t w a li: , ; , it's. in directions trans 
s' 'sett i it the tie if the piling, to pre 
yet laterial disila ('elient of the individual 
it is in its horizontai lirection. 
14, iiii r prising successive files com 

rise of it rete, it: a metallic member 
visitir irot: i: sile tie concrete of one 
sile to tie in-iti of the concrete of the next 
lie. 

1.5. iiig ('on rising successive piles com 
lose (if ("increte. The having an embedded 

tallic: interlocking meiniyer, and the other 
an interlocking {: vity to receive the me 
t; lic iller. 

{3. Piling comprising sticcessive piles com 
pose if concrete held together by netallic 
if it cling ener's. 
in wit less wiereof. I have here unto signed 
A tale it the resence of two subscribing 

\\'t esses. 

RC) (K. T. EWEYN. 
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