M. M. UPSON.
CONCRETE PILING AND PILING UNITS,
- AFPLICATION FILED APR.9, 1910, RENEWED SEPT, 26, 1911,

1,025,434. Patented May 7, 1912.

r g~

%

ST
é‘%{é
.

2 f/%/’j e e e
SN B
L

R N
=

&
o

&
=

4

gl
it' G2 ]
f.\'/;;:’é,/
\\”\\\\\_257
Qw../_'

-4’ :}x‘g‘\:\

Inventor:

p N 5 f,‘ﬁ%}ﬂ;

)
p
.
Ag 0
B
>£

3




10

15

1,025,434,

UNITED STATES PATENT OFFICE.

MAXWELL M. UPSON, OF ENGLEWOOD, NEW JERSEY. '
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To all whom it may concern: ,

Be it known that I, MaxwerLr, M. Upson,
a citizen of the United States of America,
and a resident of Englewood, New Jersey,
have invented certain new and useful .Im-
provements in Concrete Piling and Piling
Units, the principles of which are set forth
in the following specification and accompa-
nying drawings, which disclose the form of
the Invention which I now consider to be
the best ‘of the various forms in which the
principles of the invention may be embodied.

This invention relates to concrete piling
and piling elements, for foundations, walls,
cribs, coffer-dams, piers, wharves, bridges,

_ bulkheads, buildings, and the like.

20

25

30

35

40

The object of the invention is a practical
construction, physically and economically, of
said nature for such purposes, and the in-
vention consists of the structures herein-

after disclosed and claimed. One of the

most serious difficulties encountered in this
class of work is the extremely strong tend-
ency toward the forcing of semi-solid or
solid mattef through the joints between the
units of the piling.

A particular object of the invention is a
practical concrete piling having joints
which prevent the passage between the pil-
ing units of all such matter. : .

The following prior art has the disadvan-
tages stated. Concrete piles with simple
integral concrete tongue-and-groove inter-

" lock are manifestly weak at the- joints, and

therefore are not well adapted to resist
strains at right angles to their length, and
they are extremely liable to breakage in
sinking into laterally-interlocking position
with adjacent units; and furthermore, they
do not at all resist strains along the line of
the piling tending to pull the units apart
and produce openings between the units, un-

* . less they are still further weakened by a

45

modification - constituting a longitudinal
interlock. At the same time, some such in-
terlock is extremely desirable, to keep the
pile units from relative transverse and lon-
itudinal movement, so as to permit a

Yoint, preferably from top to bottom of the

50 piling, which shall be of such character as

to permanently prevent the passage through

the piling of all semi-solid and solid mat-

ter.  The mere prevention of longitudinal

and transverse movement is not of itself
sufficient to insure against passage of such
matter, although the prevention of such
movements is a long step in that direction.
The special tongue-and-groove interlock of
the art shown between- units Z, W, Fig. 8,
and constituting a vagrant joint in addition
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.to interlocking, answers all requirements ex- -

cept the essential one of strength; that is, it

is theoretically ideal, but is actually imprac-
tical because the interlocking projections
are liable to breakage during sinking, so

“that the joint is never tight from the begin-
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ning. Combination steel and concrete piles -

wherein the steel comprises a structure form-
ing a connecting bare steel web and a con-
tamer for the concrete, either both web and

container, or one or the other, and wherein

there is a metal interlock, are excessively
expensive and ‘lack the mechanical advan-
tages for foundation purposes, of a uniform,
thick, and stable concrete structure. So also
with sheet piling entirely composed of steel,
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which is not sufficiently rigid unless the -

mass of the material is increased to an eco-
nomically prohibitive degree, as by increas-

‘ing the thickness of the steel sheets or by

80

providing extra angles to withstand the -:

greatest strains. - In any case, steel piling is-

most expensive, and has a short life result-
ing from rust and salt-water erosion; and

. protection of the steel from erosion, by mere:
coatings of concrete (as distinguished from :-

a steel-reinforced concrete pile) simply in-

creases its said excessive cost, without in-:

creasing the structural strength. Finally,
any concrete piling unit which requires steel
to constitute the interlock, is thereby made
more expensive. : '

It has been possible, by steel piling, or by
concrete piling having steel -interlocks, to
obtain the requisite strength and also suit-
ably tight joints; the serious objection to

‘these being the- high cost. The greatest

economy accompanies the use of concrete
piling with concrete interlocks, but hereto-
fore that has been considered impracticable,
and for the following reasons. It has been
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possible, as in Fig. 8, to obtain all-concrete .

piling having theoretically tight joints, the
difficulty, however, being that the joints
could not be actually made tight on account

-

.of breakage during sinking of the structure
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which was weakened in the attempt to ob-
tain a vagrant joint to produce tightness and
to interlock the piling units. Ny

In "addition to thie fact that ordinary

% tongue-and-groove interlocked concrete pil-
ing units afford no interlock resistance to
strains longitudinal of the piling, it is prac-
tically impossible to reinforce the pile-pro-
jections adjacent the groove in such manner

16 as to obviate danger of breakage by strains
at right angles to the piling, both during in-
stallation and after the pile is in position.
Even the attempt to accomplish such result
is accompanied by great trouble and expense.
25 - This invention includes and provides con-
crete sheet-piling and units therefor, which
may entirely lack all metal parts except the
ordinary internal reinforcing used in piles
which are pre-molded, this novel piling hav-
26 ing a simple concrete interlock against
strains longitudinally. and transversely of
the piling, and forming a tight joint, with-
out in anywise seriously weakening the
structure. This invention makes it possible
.25 to use as a piling element, the ordinary sim-
ple pre-molded concrete pile, with a specially
molded but simple concrete joint-face, and
without any external covering or container
or metallic interlock, and capable of being
80 grounded or sunk in any of the modes cus-
tomary in the case of concrete piling units.

I have found that a concrete wall of sheet
piling made up of the pile units of this in-
vention, is substantially even stronger and

88 more rigid than a continuously molded wall
of concrete would be, and that it acts to sub-
stantially the same degree as that in pre-
venting the passage through the piling-wall
of semi-solid and solid matter. The advan-

40 tage in installation of this substitute for a
continuously molded wall, is made clear
from a consideration of the fact that the
piles of this invention are manufactured as
separate individual units either in or out of

46 their grounded positions, but preferably
out, and before sinking or grounding; and
when so pre-molded they are of such .small
size and convenient shape that they can be
readily handled, and grounded in the ordi-

0 nary way, as by water-jetting or driving, or
both, and without the necessity of the pre-
liminary trench-excavation required for a
continuously-molded concrete wall. In the
case of water-jetting, the units may have a

6 water passage, as well known. g

Of the drawings, Figure 1 is a horizontal
section of the piling shown in Fig. 2 in ele-
vation, and embodying the invention here-
of; and Fig. 8 is a horizontal section show-

"60 ing concrete piling of the prior art.

The concrete piles shown may consist of
the material commonly used, 3. ., compris-
ing cement, sand, and broken stome or
gravel, the stone or gravel being preferably

85 used for economy. The piles may be mold-
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ed in any known way, and may, and prefer-
ably do, contain the usual vertical steel re-

| inforcing rods or equivalents shown at Y as

mutually supported by wires or stirrups X,
in the usual way. The concrete of the piles
is indicated in ¥ig. 1 in section by the cross-
hatching.

- In Fig. 8 the concrete piling of the prior
art is shown as consisting of concrete piling
units V, Z, W. The ordinary concrete
tongue-and-groove interlock between V and
Z obviously lacks any interlock against
strains longitudinally of the piling, so that
the joint might spread or open up in the
direction of the length of the piling, sufii-
ciently to permit the passage through it of
semi-solid and solid matter. The tongue-
and-groove acts simply against transverse
strains and as a centering guide for the unit
in sinking it alongside its adjacent and
previously sunk unit. The special concrete
tongue-and-groove interlock between units
Z and ‘W takes care of both transverse and
longitudinal strains tending to separate the
units, but at the -sacrifice of requisite
strength of a unit having dimensions small
enough to be practicable for handling and
installation. Thus the material at 1, 2 and
8 is most seriously reduced in thickness, and
throughout the vertical length of the unit,
so that this construction is actually imprac-
ticable, the interlocking projections being
liable to breakage during sinking, or after-
ward, at 1, 2 or 8. The joint itself however,
owing to its shape which produces the inter-
lock against longitudinal movement, where-
by the joint possesses a vagrant, devious or
wandering character, is ideally adapted to
prevent the forcing through it of semi-solid
and solid matter. The trouble is that the
structure is too weak to insure the mainte-
nance of this otherwise ideally tight joint.
On the other hand, the permanently tight
integral concrete interlocking joint of this
invention, such as those between concrete
pile units of Fig. 1, not only serves to pre-
vent spreading of the joint and units longi-
tudinally, and reduction of the joint by
movement of the units transversely, but per-
mits all necessary strength of material, such
that the joint-face projections are not liable
to breakage and the joint is maintained
tight permanently. Thus, at A, B, C, Fig.
1, joint 4 at an angle to the length of the
piling, prevents longitudinal displacement
of the units from each other, and therefore
prevents spreading of the joint, thus doing
the work of either one of the diverging faces
of the special tongue-and-groove joint be-
tween units Z and W, Fig. 3. Joints 5 and
6, Fig. 1, at oppositely disposed longitudi-
nal projections a, b of unit B, do the work
done by the special tongue-and-groove joint
between Z and W, Fig. 3, as to preventing
displacement of the unit from adjacent
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uiiits, in the direction transversely of the

- pilihg, thus preventing feduction of the

16

jolitt ih that directlon. This is 4ll done
without wedlteriing the strutctute, becatise,

‘in Fig. 1, bétween sdjaeent tinits, such as A

atid B, there is only oné joint 4 which inter-
locks agdinst longitudindl movement, this

beirig locdted substantially midway of the

trahsverse thickness of the tinits, This per-
mits maximum thickness, transversely of

. the unit; of the longitudinal projections a,
by and it also permits thaximum thickness,
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~ the unit.

@‘@ vagrant chardcter as that between Z ahd W,

longitudinally of the unit, of the trahsverse
projections ¢, d from longitidinal projec-
tions @, b. In Fig. 8, oni the other hand, the
material at soime or all of the parts-1, 2, 8 of

- the joint between Z; W, niust be too weak,
because there are two inclined torigue-faces,

one at each side of the longitudinal center,
and each necessdrily substantially remote
from that center, thus producing three co-
operatinig projéctions transversely of two
adjacent units. Jn Fig. 1, the location of
the joint 4 substantially at the transverse

¥ center of the unit, limits to two, the neces-

sary number of cobperating projections
transversely of two adjacent units, thus per-
mitting maximum thickness of the miaterial
of the projections. This drawing of unit

B, Fig. 1, clearly shows that the transverse

width of each longitudinal projection a, b
may be nearly half the transverse thickness
of the concrete pile unit; as compared with
the special tongue-and-groove joint between
units Z, W of Fig. 8, where the thickness of
mdterial at 1, 2 or 8 must be approximately
ontly one-third of the transverse thickness of
This joint between units A anid
B, Fig. 1, however, also possesses the same

- Fig. 8, which is so desirable a feature in

48
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preventing the forcing of matter through

the joint of the piling, provided that this

vagrant joint be inaintained tight. The
placing of cemient in this vagrant joint, if
desirable, will further increase the improba-
bility of the passage of matter through the
piling, and constitute the piling substan-
tially a continuous wall. A desirable man-
ner of filling the joint to make it absolutely
tight is to slush the contact-faces with ce-

 ment-mortar just prior to sinking.
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jections, a, b away from .each other.

In sinking unit A alongside sunken unit
B, means is preferably provided to codp-
erate with projections ¢, b to center A along-
side of B, because there is as yet no unit to
the left of A to cobperate with B in keep-
ing A from transverse movement away from
the Iine of the piling in the direction of %1?_

is
means may consist of an auxiliary guide G
(Fig. 1), which may be of metal or wood or
any other suitable material, and located on

the free or non-contacting side of the unit
> A opposite projection e. This auxiliery

guide may be secured to one of the units A
or B, such as B, by means of the bolts shown,
which are embedded in the concrete. Guide
( is secured to the lower portion of the unit
(Fig. 2), and‘extends longitudinally beyond
the face of A which contacts with umit B.
Thus, the guide G, while A is being sunk,
setves to keep the lower portions of pro-
jections a, ¢ of A, in tight engagement with
the lower portions of projections 8, d of B
and as the sinking progresses, the portions
of projections a, b, ¢, d above auxiliary guide
G are held tiglitly together on account of
the entire unit being held in vertical aline-
ment in the ordinary manner between the
walling-pieces of the pile-driver or other
suitable vertical guides. As indicated in
Fig: 2; the guide G 'is sunk with the pile
unit and there remains in the mud or earth.

J¢t is immaterial as to which unit a guide G

is secuted, so long as it serves its stated func-
tion of assisting to center the unit during

sinking. . The projections ¢ and ¢, etc., are

te be understood as preferably extending
from top to bottom of the pile unit, as
shown in Fig. 2, to thereby give maximum
strength to prevent the passage of semi-solid
and solid matter through- thé piling at any
portion of its height; and particularly they

are to be understood as extending near the

bottomn in order to serve as guides colp-
erating with auxiliary guide G during sink-
ing. But obviously, the preferred forms

may be widely varied within the invention, .

as for example, the guides' G might be du-
plicated and be located also near the top of
the units. But no upper auxiliary guide G
ie needed for unit B, because projection ¢ of
B at the right is oppositely disposed with
respect to projection & of B at the left, so
that after unit B is sunk along unit C and
A along B, so that B is held between A and

& B
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C, B is kept from transverse movement in

either direction by virtue of the opposite
disposition of the-projections on the respec-
tive contact-faces of unit B. Here the only

needed function for G is to preserve aline- -

ment of ‘B with C during the sinking of B.
Furthermore, the invention may be em-
bodied in forms, hereinafter disclosed.
wherein the cobperating sinking guide is not
aukiliary to the unit, as is G, but. may be
an integral portion of the .concrete unit

itself, thus dispensing with all auxiliaries -

such as‘G. : ]

One ebject of the novel construction above
described is to prevent the breakage, during
sinking, of those integral paris of the
piling-units = which interlock the wunits
against longitudinal and transverse move-
ment, so as to provide and maintain a tight
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joint. This object.is also accomplished by -

the joint between units C-and D, Fig. 1,
wherein the longitudinal and transverse in-
terlock consists of conérete or grout R in re-
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cesses I, M in the joint-faces of the units
C, D, the concrete being placed in -the
cavity formed by the facing recesses after
C- has been sunk alongside D; C being
guided into place along D by means of lower
guides G' on both free or nor-contacting
sides of C (Figs. 1 and 2). If desired, a

steel helix S may be placed 1n the space L, M-

after the units C, D are in place and before
the space is filled with concrete; but this is
simply to reinforce the narrow part of the
concrete joint and need not and preferably
does not comprise a metallic interlock be-
tween units C and D. In fact, the rein-
forcement S is of the same general nature as
the ordinary internal reinforcing X, Y, ex-
cept that it is located as a part of the novel
structure in the part thereof having theleast
strength, although the grout or concrete R
will set integrally to a sufficient extent with
the concrete of the pile-units C, D, so that
the concrete at L. or M is in fact a projection
integral with unit C or unit D respectively,
the peculiarity of the construction being

that the concrete structure R does not -exist |

until after the units are in place. The

~ statements made above as to guide G, apply

30

~ joint, because the recesses L, M may be
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also to guides G*. Also the guides G' are

- turned inward at the right to enter lateral

grooves O in unit D; to keep unit C close to
D during sinking. There 1s no liability to
breakage during the sinking, in this form of

made small and the adjacent projections
thick, as compared with the projections of
Fig. 3, and because the projections adjacent
to recesses L., M of Fig. 1 are not subjected

to interlocking strains during sinking. Af-

ter these units C, D are sunk and the re-
cesses filled with concrete or grout, the units
become consolidated into what is substan-
tially a continuous wall, even if the con-
tracting faces of the pairs of projections ad-
jacent the recesses be not sealed together by
cement. In any case, this form provides a
tight joint which cannot possibly be pene-
trated by solid or semi-solid matter.

A simple and complete form of the in-
vention, lacking any separate or auxiliary

‘guides either at bottom or top, is shown at:

the joints of unit E with units D and F.
Here there is the longitudinally-interlocking
joint 4 substantially as at A, B and C. In
addition, the joint-faces, as at the portions
10 and 11, may be inclined, as shown, to

‘serve as centering guides to codperate with

projections @, b, ¢, d during sinking, and

also for transverse locking after sinking..

These inclined portions 10, 11 prevent trans-
verse movement of unit E in the direction of
the longitudinal projections a,-b'of units
D, E, F transversely away from each other,

- and therefore permit both longitudinal pro-

65

jections @, & of unit E to be located on the:

same side of the longitudinal center, in-

1,025,434

stead of on opposite sides as in unit B. But
even if projections a, b of unit E be _oppo-
sitely disposed as in unit B, the inclinations
such as 10, 11 of the joint-faces of E, would
serve as cooperative guides during the sink-
ing of E. Thus, when the projections a, b,
and the inclined portion 11 of unit E and
the correspondingly inclined part 13 of unit
I, extend substantially to the bottom of the
unit, as they preferably do, they serve to
center unit X in place during sinking along-
side adjacent unit F. Of a given unit E,
any two or more of the joints 9, 10, 11, 12
may be inclined for this purpose, provided:
only that at least one is inclined at each
joint face of the unit at such angle as to co-
operate with a projection & or b in centering
the unit in sinking and to keep the joint
tight thereafter. %‘he form shown at the
right of unit E is preferable, however, where
the inclined portion 11 is the side of the
joint-face of the unit E which is opposite to
projection ¢ of said unit, and not the face
of the projection itself, so that the center-
ing strains are distributed across the -entire
transverse thickness of the unit. The in-
clined portions, as 10, 11, can be inclined
sufficiently to so serve as codperative center-
ing guides durng sinking and as transverse
interlocks after sinking, without seriously
weakening the structure, by virtue of the
fact that the location of the longitudinal in-
terlock 4 substantially at the center of the
transverse thickness of the unit, permits con-
siderable length to be given to the longi-
tudinal projections @, b in the direction of
the piling, so as to compensate in material
for that lost by forming the inclinations 10,
11. The inclinations are to be understood
as being on the contacting face of a unit,
whether on the contacting face of a projec-
tion from the unit, or otherwise. :

A characteristic common to all the above
novel structures comprising ' interlocks
against movement of units longitudinally
of the piling, is that the units have a non-
centering infegral concrete interlock against
strains longitudinally of the piling. That
is to say, the integral portion of the unit
which comprises the interlock against longi- -
tudinal movement does not of itself serve to
center during sinking, (as is the case at
Z, W, Fig. 8), but either does not assist at
all in centering, as at C, D, or assists only
by preventing transverse movement in one
direction, as at A, B, C and D, E, F. The
concrete interlock against movement longi-
tudinally of the piling is integral with the
unit in all such cases, in the sense that it
is a molded part of the concrete unit,
whether cast as a projection of a unit be-
fore the unit is sunk, or, as at C, D, molded
with the joint-faces of the units in recesses
therein after the sinking of the units. The
longitudinal interlock is non-centering in
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* that it alone cannot serve to center the unit’
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"~ and between D, B, .

which is being sunk, with respect to an ad-

jacent sunk unit. Some codperating means:

for centering is'required, if centering is to
be assured, because, in the casé of the use
of a single. projection ¢ (from unit B), this
can guide ‘only as to one direction of the
two. possible directions of transverse move-

-ment. Thus, at A; B, C the means codp-

erative with the interlocking projections a,

b, to guide the unit as to both transverse

directions, 7. ., to center it, is the guide G;
at D, E, F it is the inclined portion 10 or
11; at C, D, one of the pair of guides G*
cobperates with the other, etc. At Z, W,
Fig. 3, on the other hand, the pair of in-
clined joints of the special tongue, both of
which coSperate with the groove in the adja-
cent unit to interlock the ‘two units against
relative movement longitudinally of the pil-
ing, also cobperate with each other to center
the unit Z during sinking alongside unit W.
There is also a characteristic common to all
of the novel forms wherein a piling-unit-
projection is employed, as between A, B, C
This is that the joint-
face of a unit has only a single longitudi-

- nally-interlocking projection, and this single

30

projection has only-a single longitudinally-

‘interlocking joint-face which face is in a

piane angularly disposed with reference to

- the plane of the meeting or opposing: side

36

40

of the pile; so that at the joint-faces of two
adjacent units there are only two codpera-
tive longitudinally-interlocking projections
and only one longitudinally-interlocking
joint; all as djstinguished from the prior
art, as at Z, W, Fig. 3, where there are three
longitudinal projections and two longitudi-
nally-interlocking joints. A further charac-

~ teristic of the projection-form of the inven-

tion is that the single longitudinally-inter-
Jocking joint is located substantially midway

of the transverse diameter of the unit. The
projection is from ome side of the contact-
ing face; and the thickness of the projec-
tion, on account of the central location of
the longitudinally-interlocking joint-face, is

"nearly half the transverse thickness of the

ilt]
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-were altered by removin,
tongue along a line parallel with the piling,

entire unit. - The effect is as if the special
tongue-and-groove joint at Z, W (Fig. 3)

then removing the projection’ 1 from the
other unit, then moving the remaining
tongue-portion into the place of projection

1, and finally enlarging the projection 3 of

the other unit to cause it to come into inter-
locking engagement with - the remaining

single finterlocking joint-face of the rem:

nant of the tongue. It is this elimination;

in this invention, of the double longitudi-

‘ ~nally-interlocking joint at Z, W, Fig. 3,

g5

which makes desirable some codperative cen-
tering means during sinking, notwithstand-

1,025,484

a portion of the |

&

ing that tranévefsé ‘movement of a unit of

the completed piling may be prevented by

-

she opposite disposition of the two longi- -

tudinal projections’from the respective con-
.tact faces of a unit, as at B, Fig. 1.

The joint between units F and H illus-
trates the action of adjacent longitudinal
projections a, & of the two adjacent units
to prevent transverse displacement in the
direction of the projections toward each
other, and alse the action of the inclination
of the contact face at 13 as a means codp-

75

erative with said projections, to center thé

unit during sinking and to prevent trans-
verse displacement in the direction of the
projections away from each other; all being

30

shown independently of any longitudinally- .

interlocking joint. However, independently
of the inclination 14 of the contact face of
unit H, the opposite disposition of the pro-
jections @, b- serves to prevent transverse
displacement of a unit from a complete
piling, and in the lack of such inclination,

.useful during sinking, an auxiliary guide

G? may be employed in sinking H with a
straight face as at 15. In piling having
joints such as those between F, H and I,

g5

lacking longitudinal interiocks, the trans-

verse interlocks consisting of the longitudi-
nal projections. a, b, provide the desired
tight or vagrant joints which will not be
disturbed if the ends of the piling be se-
curely anchored against longitudinai move-
ment. It is preferable, however, ts pro-
vide the longitudinally interlocking con-
struction, in order to insure that the units
may be initially sunk closely enough to-
gether to form a tight joint. '

. The joint between I and J illustrates the
action of guides GG* on both of the opposite
free sides of the units, in keeping the units

-in .place from transverse movements; the

guides G°, permissibly at top and bottom,

=

109

105

entering recesses O' to keep the units in:

place from longitudinal movement. These
guides and recesses can be used in any form
of the invention, whenever desirable, and
under certain conditions of installation, ma3
provide a ‘joint sufficiently tight althoﬁgg'
lacking’ the -generally desirable vagrant
character. ‘ . : -

The ultimate product of the invention
is a piling which is all-concrete, including
the interlock, as concerns all but the desir-
able ordinary internal reinforcement; and

the joints are preferably completely filled
‘with cement or cement mortar, such that

110
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the effect, as to water-proofing -and per- |

petual life, is that of a solid concrete wall,
the cemented = joints: being permanently
maintained tight- by the special form oi in-.
terlocking construction shown. This: piling
furthermore. resembles’ a continuous ~¢on-
crete wall in being of uniform.thickness, #ét
increased at\ghe joints, lacking any outer
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covering, container or metal inferlocks, and
having full strength in the plane of the
piling and at angles therewith. This piling
may be adapted to any desired angle, by
merely changing the shape of the molds for
the individual piles. In short, it may be
used under any conditions where steel piling
is now used, and not only with high com-
parative economy, but with greatly increased
stability and carrying capacity..” Not only
Is the piling of this invention much more
economical than steel piling for a given

- height of piling unit, but the economy is

15
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30

multiplied as a result of the fact that a
given height of pile has a greater carrying
capacity, owing to the more massive charac-

ter of the concrete pile element and its sub-

stantially greater thickness, as compared
with a steel piling of a cost at all compara-
ble.. L
The expression “concrete pile” is used™
herein in its ordinary sense as meaning a
pile of molded eoncrete, preferably with in-
ternally-molded ‘metallic reinforcing means,
but complete in and of itself, in that no
casing, covering or any exterior protection
means is desirable or necessary. oo
In cases where the tight interlocking “or.
vagrant joint of this invention is not needed
throughout ‘the vertical length of the pile-

» units (4. e., the height of the piling), the

3b
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same may be dispensed with whenever de-
sired. It is usually preferable that the
novel joint extend from top to bottom, but
there 1s no necessity of using the invention
where it is not useful. It is clear that the
units may be held together in accordance
with the invention, by the novel joints which
do not extend continuously from top to bot-
tom,’and if in any case, a tight or vagrant

Joint is not needed from top to bottom, the

same need extend only so far as to hold the
tnits together so as to maintain the joint
tight at the levels where that is desirable.
It is clear also that as few as two units of
a long piling may embody the invention, as
at a localized place where a tight joint may

" be desirable; and that therefore a piling
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may be within the invention even if only a
portion of it be constructed in accordance
therewith. : :

I claim:

L. A concrete sheet wall comprising a plu-
rality of successively-adjacent concrete pile-
units having a non-centering joint of con-
crete between two adjacent units, which con-
crete joint holds the joint-faces of said units
against joint-spreading longitudinally of

“the piling.

2. Conerete piling comprising a plurality
of successively-adjacent conerete. pile-units
having non-centering joints of concrete at
the two joint-faces of a unit, which concrete
joints hold said unit against joint-movement
transversely of the piling. =

1,025,434

3. Concrete piling comprising a plurality
of successively-adjacent concrete pile-units
having a non-centering joint of concrete be-
tween two ‘adjacent units, which concrete
joint holds said unit against joint-movement
longitudinally and transversely of the piling.

4. Concrete piling comprising a plurality
of successively-adjacent concrete pile-units,

two of which units adjacent to each other

have each a single longitudinal projection of

‘integral concrete from its joint-face, said
‘projections having each an integral trans-

verse projection of concrete from it. said
transverse projections interlocking with each
other against joint-spreading longitudinally
of the piling.

5. Concrete piling comprising a plurality
of successively-adjacent concrete pile-units,
the two joint-faces of :two_adjacent units
having each a single longitudinal projection
of integral concrete, said two projections in-
terlocking with each other to prevent joint-
movement longitudinally of the piling and

“in one transverse direction; and means for

preventing joint-niovement in the opposite
transverse direction and codperative with
said projections to provide and maintain a

tight joint between said two adjacent units.

6. Concrete piling comprising a plurality
of successively-adjacent concrefe pile-units,
the two joint faces of two adjacent units
having each a single longitudinal projection
of integral concrete, said two projections
holding said two adjacent units from joint-
movement in one direction transversely of
the piling; and means for holding said two
adjacent units from joint-movement in the
opposite transverse direction.

7. Concrete piling comprising a plurality
of successively-adjacent concrete pile-units,
the two joint-faces of two adjacent units
having each a single longitudinal projection
of integral concrete, said two projections
interlocking with each other to prevent joint-
movement longitudinally of the piling and
in one transverse direction; and an auxiliary
guide secured to the free side of the piling
and holding said two adjacent units from
joint-movement in the opposite transverse
direction. .

8. Concrete piling comprising a plurality
of successively-adjacent concrete pile-units,
the two joint faces of two adjacent units
having each a single longitudinal projection
of integral concrete, said two projections
holding said.two adjgcent units from joint-
movement in one direction transversely of

the piling; and an auxiliary guide secured

to the free side of the piling and holding
said two adjacent units from joint-movement
in the opposite transverse direction.

9. A concrete sheet wall comprising a plu-
rality of successively-adjacent concrete pile-
units, the two joint-faces of two adjacent
units having each a single longitudinal pro-
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jection of integral concrete, said two pro-
Jections interlocking with each other to pre-
vent joint-movement longitudinally of the

piling and in one direction transversely of

the piling; and means secured to the free
sides of the piling for holding said two ad-
jacent units from joint-movement in the op-
posite transverse direction. . -

10. A concrete sheet wall comprising a
plurality of successively-adjacent concrete

pile-units, the two joint faces of two adja-

. cent units having each a single longitudinal
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projection of integral concrete, said two pro-
jections holding said two adjacent units
from joint-movement in one direction trans-
versely of the piling; and means secured to
the free sides of the piling for holding said
two adjacent units from joint-movement in
the opposite transverse direction.

11. A unite for concrete piling, consisting’

of a concrete pile having secured to its free
side an auxiliary guide extending beyond the
unit in the direction of its length longitudi-
nally of the piling. o

12. A unit for concrete piling, consisting
of a comcrete pile having a vertical recess
formed in its free side.

13. A unit for concrete piling, consisting
of a concrete pile having an integral con-
crete projection from a joint-face, said pro-
jection having a single locking-joint face at
an angle with the piling length of the unit.

14. A unit for concrete piling, consisting
of a concrete pile having from each of its
joint-faces an integral concrete projection,
each of said projections having a single lock-

7

ing-joint face at an angle with the piling
length of the unit.

15. A unit for concrete piling, consisting
of a concrete pile having from each of its
joint-faces an integral concrete projection,
each of said projections having a single
locking-joint face at an angle with the piling
length of the unit, said two projections and
their locking-joint faces being disposed op-
positely to each other on the respective faces
of the unit. .

16. A unit for concrete piling, consisting
of a concrete pile having from each of its
joint-faces an integral concrete projection,
each of said projections having a single
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locking-joint face at an angle with the piling

length of the unit, said two projections and
their locking-joint faces being disposed cor-
respondingly to each other on the respective
faces of the unit.

55

17. A unit for concrete piling, consisting -

of a concrete pile having a vagrant joint-
face, one portion of which is inclined at an
angle to serve as an interlock longitudinally
of the piling, and another portion of which

is inclined to serve only to hold the unit -

from movement transversely of the piling.
18.. Concrete piling comprising a plurality

of concrete pile-units, two adjacent units

having a vagrant joint possessing only a

single longitudinally-interlocking portion.

MAXWELL M. UPSON.

Witnesses:
I A. Fisg,
H. P. HamLIN,
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