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To all whom it may concern:

Be it known that I, Ropunr A, CuanNas,
a resident of Beaver, in the county of
Beaver and State of Pennsylvania, have in-
vented a new and useful [mproveme at in
Piles, Columns, or
Poles, of which the following is a specifi-
cation.

This invention relates to reinforced con-
crete and similar piles, columns, poles, posts
and similar structures.

The object of the invention is to provide
an improved structure of greater strength
than t} ose heretofore usad and partic alar ly
or pole which can be handled
without danger of brenking and which can
be driven without crushing the top.

Generally stated, the invention consists of
an improved coustruction of pile, column,
pole or post provided with a series of longi-
tudinal “reinforcing members securely an-
chored at both ends in the body of cemen-
titious material and joined at intervals by

,suitable hoops or bands, said structure bemﬁ‘

provided at “the ends, and also intermedis fe
the ends if desired, with o sevies of trans-
verse reinforcements placed close together
and arranged to take care of the lateral ten-
sion strains Induced by the compressive
loads or due to the driving of the pile or
post.

The invention comprises the construction
and arrangement of parts hevcinafter de-

sevibed and claimed.

In the a(‘wmpanvmo drawings, Figure 1
15 a side view of the metallic reinforcement
for a pile vn\bndym“‘ the invention; Fig. 2
is a crogs-section on an en] weed seale on The
line 2—2, IMg. 11 fig. 3 Js a side view of the
ionmtu(hml hars with the transverse hoops
or vings; Fig. 4 is a cross-section on the
line 4-—4 Tig. 1; g, 5 is a cross section
en the line 5—-5 T*lsz 1; fige, 6 and 7T ave
crogs-sections hlmmnw wmodified forms of
transverse reinforce zm\f Fig. 8 s a longi-
tudinal sectional view m\owi:w a modifica-
tion ai the iower end of a ptlc erbodying
the invention; and Fig. § i a slmilar view
of » modification at the upper end.

The drawings show the invention applied
The pile shown is umxﬂy formed
of cement, concrete or similar cementitious
material in which 5 embe ir,lul the metallic
reinforcement which is entively covered
thereby. The reinforcement comprises a
serics of longitudinal or vertical reinfore-

ing bars or rods 2 arranged near the sm-hce
of the cementitious nmtm‘ml and which in
number and size will be chosen to suit the

particular structure to be veinforced. The

dravings show eight round rods arranged
in four pairs, the two members of each
pair being diametrically opposite rach uthw
These longitudinal bars or reds are con-
nected at intervals by means of ‘endless
bands or hosps 8, also shown as formed of
mund rods and pre ferably having their ends
welded together to form a jointless endless
hoop or band which enciveles the longitudi-
nal bars and is sccured thereto in a smitable
way, preferably by means of a metallic clip
or connecting member 4, such as shown in
my Patenl No. 879,148 granted Feb. 18,
1908.

" The longitudinal reinforcing members are
securvely anchored atl both ends in the body
of cementitious material. This may be ac-
complished in various ways.  As shown in
T, 1 oand 4, it is ‘w'omuﬂhlmd by joining
mm*fhm‘ the ends of Lo oppositely arranged
hars by means of straight diametric trans-
verse portions 6. Ifor convenlence of manu-
facture, T take o bar and bend the same to
form an endless loop and weld the ends to-
gether, said endless locp forming the two
oppositely  arranged  vertical reinfoveing
m(mbu,s and the end connceting portious 6.
The reinforcing bars, therefore, at their ends
are inchored'in the cementitions material by
means of integral loops. Two pairs of the
reinforcing bars are shorter than the other
two pairs and their transverse conneeting
portions cross at the points 9, while the
Innger fwo pairs of reinforeing bars have
their transverse eonnecting povtions cross-
ing at points 10. This, however, is merely
a matler of (011\(nienm in arranging the
loops so that they do not interfere one with
the other.

Instead of pm\'iﬂing the longitudinal re-
mmlcm«f members with loops at the lower
ends. T may follow the construction shown
in Fig. 8. Tn this case the point of the pile
1s formed by means of & shoo or prot ector 12
which may be formed of concrete wuod
pressed metal, or other suitable- material,
but prefer: 11)!\/ is a casting having cast there.
into short metal pieces 14 ! which ave welded
al 15 to the lower ends of the longitudinal
reinforeing bars 2. This «hoe not only
nrveQ as a protection for the lower end of
the pile but also is an anchor for the lower
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ends of the longitudinal bars, and.is spe-
cifically claimed in my co-pending applica-
tion, Serial No. 533,452, filed December 16,
1909. Similarly, at the top I may provide a
suitable metal or other cap 15, preferably a
casting having cast thereinto the short pieces
of rods 16 which are welded at 17 to the lon-
gitudinal reinforcing bars 2. This. cap
serves not only as a protection for the upper
end of the pile, post, pole or column but also
as an anchor for the upper ends-of the lon-
gitudinal reinforcing bars. ,
At the upper end, and also preferably at
the lower end of piles, posts, or other struc-
tures which are designed to be driven or to
receive heavy loads, and also if desired, at
points intermediate the length' thereof, I
provide special transverse reinforcements to
take care of the tension strains induced in
the cementitious body by hammer blows or
other heavy loads. It hasbeen demonstrated
that when, for instance, a concrete pile is
placed under a destructive load, such as a
blow of the hammer in driving the same, the
fracture beging with the spalling or break-
ing out of portions of the side faces of the
pile and extending around the same. Such
portions never break out at any point where
the pile is supported, or at the point where
the load is appdied but only intermediate
these points. The broken out parts ccecur

substantially intermediate the ends or be--

tween supports. This form of {fracture is
due to the fact that when the load is applied,
the vertical compression stresses induce lat-
eral stresses tending to spread or flatten out
the column, the same as when a compressive
load is applied to a rubber cylinder the lat-
ter tends to flatten out, thereby inducing
horizontal or lateral stresses which produce
tension strains in the material. In concrete
columns similar lateral tension strains are
induced. To -effectively take care of such

stresses, and particularly at the top and bot-

tom of a pile, where such stresses are partic-
ularly severe during the driving of the pile,
and to increase the unit strength of the con-
crete, I provide suitable lateral transverse
reinforcements. These may be of various
forms, such as. ordinary perforated sheet
metal. Figl 35 shows ordinary metallic mesh
or what is known as expanded metal 20 for
this purpose. Fig. 6 shows a spiral 21
formed from a suitable bar or band of metal,
and is shown, described and claimed in my

-copending application before mentioned

and Fig. 7 shows a perforated sheet metal
plate 22. Whichever form of transverse re-
inforcement is employed such reinforeements
are placed quite close to each other, as shown
at 23 Fig. 1. In ordinary sized piles these
are placed as close together as one inch but
I do not limit myself to this dimension.
These transverse reinforcements, and the
cement form lamins of metal and cement,

‘sion stresses induced in the cement.

1,041,034

and the metal takes care of the Iateral ten-
This
feature is broadly claimed in my application
Serial No. 501,628, filed June 11th, 1909.
This application shows an improvement

over the design shown in the prior applica-.

tion referred to, in that the spacing mem-
bers in the transverse reinforcements are se-
cured to the longitudinal reinforcing bars.
To effectively do this, it is, of course, essen-
tial that the metal occupy or comprise a sub-
stantial portion of the cross-section of the
structure in any one transverse plane. To
hold these reinforcements in position while
molding the column qr-other structure, they

are united by longitudinal members 24, such *

as wiring them together. The members 24
merely serve as spacing members for the
transverse reinforcing members and are in
turn united at 25 to the Iongitudinal rein-
forcing members 2 of the main body of the
column, being secured fo the members 2 by
means of the bands or hooks 8. The spacing
members 24, however, are formed of light
metal so that the end of the structure can
be readily broken as is necessary in a group
of piles where all piles cannot be driven to
the same depth. With these transverse re-
inforcements in the upper end of the.pile the
latter can be driven without any particular
protecting cap. Fig. 1 shows such trans-
verse reinforcements at the top and bottom
of the pile, but if desired the same may be
supplied for any ov all parts of the struc-
ture, either alone or with longitudinal rein-
forcing members. o

The longitudinal, reinforcing members
hold the pile against fracture under bend-

ing stresses, such as when handling or hoist-

ing the same, and by reason of their anchor-
age in the concrete make the pile very
strong. It has been demonstrated that be-
fore a reinforced pile or column can break
the longitudinal reinforcing members must
slip in the concrete. By firmly anchoring
the same as above described, this Is pre-
vented and the fracture of the pile or col-
umn is-resisted by the compressive strength
of the concrete between the anchors, and as
the compressive strength of concrete is very
high, the pile is practically unbreakable by
bending stresses.

The longitudinal reinforcing bars de-
scribed may, of course extend for the whole
or any desired portion of the length of the
pile, post, pole, or column or similar struc-
ture. Tikewise, the transverse reinforce-
ments described may be- placed uniformly
from end to end of the structure or dis-
tributed therein in any desired manner, and
not merely located at the ends as illustrated.

What I claim is: N

1. An artificial pile, column or pole com-
prising a body of cémentitious material,
main reinforcing members comprising lon-
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