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To all whom it may concern: 
Be it known that , Ro!ERT A. Cuyr MINGS, 

a resident of Beaver, in the county of 
Beaver and State of Pennsylvania, have in 
vented a new and useful improvement in 
Reinforced-Concrete Piles, Columns, or 
Poles, of which the following is a specifi 
cation. 
This invention relates to reinforced coil 

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 E. heretofore used and particularly 
a pile, post or pole which can be handled 
without danger of breaking and which can 
be driven without crushing the top. 

Generally stated, the invention consists of 
an improved construction 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 cellen 
titious material and joined at intervals by 
suitable hoops or bands, said structure being 
provided at the ends, and also intern ediate 
the ends if desired, with a series of trans 
verse reinforcements placed close together 
and arranged to take care of the lateral ten 
sion strains induced by the compressive 
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post, 
The invention comprises the construction 

aid arrangement of parts her cinafter de 
scribed and claimed. 

in the accompanying drawings, Figure 1 
is a sidr view of the metallic reinforcement 
for a pile embodying the invention: Fig. 2 
is a cross-section on an enlarged scale on the 
line 2-2. Fig. 1: Fig. 3 is a side view of the 
() ' ' S cross-secticii of the 
line 4.4 Fig. 1: Fig. 5 is a cross section 
on the line 5-5, Fig. 1; Figs. (; and 7 are 
cross-sections showing modified forms of 
transverse reinforcera ent: Fig. 8 is a longi 
tudinal sectional view showing a modifica 
tion at the lower end of a pile enabodying 
the invention; and Fig. 9 is a similar view 
of : modification at the upper end. 
The drawings show the invention applied 

to a pile. The pile shown is nainly formed 
of £einent, concrete, or sinilar cententitious 
materia in which is ennbedded the Inc tallic 
reinforcement, which is entirely covered 
thereby. The reinforcement comprises a 
series of longitudinal or vertical reinforc 
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loads or due to the driving of the pile or 

longitudinal bars with the traits verse hoops 

ing bars or rods 2 arranged near the surface 
of the cementitious material and which in 
number and size will be chosen to suit the 
particular structure to be reinforced. The 
drawings show eight round rods arranged 
in four pai's, the two members of each 
pair being diametrically opposite each other. 
These longitudinal bars or rods are con 
nected at intervals by means of endless 
bands or hops 3, also shown as formed of 
rond rods and preferably having their ends 
welded together to form a jointless endless 
hop or band, which encircles the longitudi 
nal bai's and is secured thereto in a suitable 
Way, preferably by means of a metallic clip 
or connecting meinher' 4, such as shown in 
iny Patent No. S79, i4S granted Feb. 1S, 
908. 
The longitudinal reinforcing itembers are 

securely anchored at both ends in the body 
of cementitious material. This may be ac 
complished in various ways. As shown in 
Tigs. L and 4, it is accomplished by joining 
together the ends of two oppositely arranged 
bars by nears of straight diametric trans 
verse portions 6. For convenience of maal 
facture, i take a bar and bend the same to 
form an endless loop and weld the ends to 
gether, said endless loop forming the two 
oppositely arranged vertical reinforcing 
In embers and the end connecting portious 6. 
The reinforcing bars, therefore. at their ends 
are anchore in the cementitious material by 
means of integral loops. Two pairs of the 
reinforcing bars are shorter than the other 
two pairs and their transverse connecting 
portions cross at the points 9, while the 
longer tw) pairs of reinforcing bars have 
their transverse connecting portions cross 
ing at points (). This, however, is merely 
a natter of couvenience in arranging the 
loops so that they do not interfere one with 
the other. 

Instead of providing the longitudinal re 
inforcing in embers with loops at the lower 
ends, it may follow the construction shown 
in Fig. 8. In this case the point of the pile 
is formed by means of a shoe or protector. 12 
which may be formed of concrete wood, 
pressed metai, or other suitable inatorial, 
but preferably is a casting having cast there 
into short metal pieces 14 which are welded 
at Li" to the lower ends of the longitudinal 
reinforcing bars 2. This shoe not only 
serves 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 
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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 has been 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 begins 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 occur 
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. Fig. 5 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 reinforcements 
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 laninae of metal and cement, 

ision stresses induced in the cement. 

i,041,084 

and the metal takes care of the lateral 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 longitudinal rein 
forcing members 2 of the main body of the 
column, being secured to the members 2 by 
means of the bands or hooks 3. 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 or all parts of the struc 
ture, either alone or with longitudinal rein 
forcing members. 
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 
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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. Likewise, 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: . . . 
1. An artificial pile, column or pole com 

prising a body of cementitious material, 
main reinforcing members comprising lon 
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git! (iii) at elber's teleti i : it in it 
it's linited at it i? ends y in it is ver: . ) 

and firmly : ) ( ) (?'ed it it th: (i)}s in s: 
cellentitiot's literiai, a siri's of rans 
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the piler end is::it: '..etiti is vily . 
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and spaced Siliciety 'i se the th: ' () '.. 
duce Silrface fract lie. () in it is : " ::it:- 
ing said transye's( : (i)''': l'art, sn't 
aneans ilein cine "tel to ::id : in "eit. 
forcing members. 

2. An artificial pike, coin or at 
rising a ?ecdy of ren) entiii. 1 is : : 

i’,i- 

it is 
gitudinal reinfo' is g ::: Jers like, tes 
therein anti fi! inly in the "c at ; ; ; ) is 
in said ceiling it it is ; ; ; ; ; lit of ex 
teading for the full lei gi let' if, a series 
of transversely arr: hire retai 'viht' ree 
naerts in the upper portii i? saili citi 
titious body aid spaced sitti:'ici is close - 
gether to redriae surface frt 'til 4. It tyrs; 

then apa', and being {:} : ('ci (; ; it 
longit! (tiral raeli crs. 

3. An is tificial file, ('til 1, si tie 
pole coin} prising it (ily : 'it'; it is 
imaterial, ilgit dist: 'til for is is tiers 
embedded the reii, traits vers: y : 1 ratget 
eric less hoops (; ; it is set 'e ( : it on. 
gitidinal 'ei foicing eliters, series of 
transversely air targeti neia reifs, retaenis 
spaced siliciently closely to trix F to re 
duce surface fract tire, at agit dinal 
spacing member's seclared to said traits 
verse reinforcements and to the n}ain metai 
reinforce: ent stirict re. 

4. An artificial pile, collinn, post, or poie 
comprising a hirty of certientitions raterial. 
insiilatin: ; (3i ing i.e?ser 
therein it: ; ; ; 'i ( : 'evi at hit; it entis; ; , S: iii 
(entitious tail: 'i'iat oilt in , i. 8. tet (iii); io" i. 
fall ength the reoi, trails versely : : 
endies is :::cre: to S icop; (; ; hards : 
gitudina exisbel's, a series 
arranged reinforcemeats in the per por. 
tion of said cetentitio is lody beyoid the 
longitudiaai 'einforcing rise takers, and spac 
ing members connectedio still raisyerse 
reinforcements aid to the rail iteia re. 
inforcing strick: lire. 

5. An artificial pile, coilian, post or pole 
comprising a body of cer) entitious insterial, 
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its it it i? till reil freig neitler's en redded 
rein, it () }, s ri's of 'ans arsely ar. 
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lik' ''): 'tiiti ti aleriil Iti each compris 

it!!! is silist: 'itial tortie if the cross sec 
'til it 't'. Of this stricture in any one 

: }; i.e : it ill:e ificiently close together to 
'''Et s' Sit' - '(', 'a' fire, and means con 
: 'tig stic I'; svei's: einforcing aeraher's 
to the gift in: } members. A. 

{}, \t artificial ile, column, post or pole 
('' '') prisif g : body of cenientitious material, 
l gift; (ii): 'it forcing Inenbers embedded 
the rei), a series of transversely arranged 
! ('til 1'; if re-elets also feinledded there: 

an it 'ici e iii) Fisiing a Sibstantial poi 
i: ); if this ci'i is sectional area of the stric 
tire it it is one plaue and placed suificiently 
{:} so together to reduce surface fracture, 
: it slicing fienbers secured to said trans 
X't're I'tin fo'clicais ind connecting them to 
the leis, it clinal reinforcing members. 

. ... I trificial pile, column, post or pole 
' ' ) rising ; ii)dy of cementitious lateria: 
Fr. Vijg (::1, et lie?t in its up;per end a series 
of trains verse inefallic reinforcements, each 
coil rising : sistantiai portioi (, he 
'?')8.3-sectiot of the pile, column, post ir 
file, and placed stiflicientiy close together 
{ is 'edite surfac:) fract 're, longit:(lina re 
ii. Foreig inerabars embedded in the center 
titi: ) is laterial aid iirmly anchored at oth 
ents therein, and bars for spacing the trans 
verse reii forcements apart ind connecting 
tican to said longitudinal reinforcing nean 
bers. . 

8. An artificial pile, column, post or pole 
cotti rising a body of cementitious material 
having eak ided in its upper end series 

triasyarse the allic reii fore geists, each 
it rising a tastal sincet provided with 

re, througi through which the (i) tilings 
cerneatitions; rateristi may bindi, a ti lav 
jag radii.; portio: ind an olier seripheral 
syrtion stid fans'yes'ge reinforcements; he 

irig piaced sufficiently close together to re. 
ditcasurface fracture. 
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