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Proee e

- To all whom mav CONCErn:

- Be 1t known that T, POI‘EHT A.C U‘tnﬂ\Ga, |

| _' a vesident of Beaver, iu the county of Beaver

- . and State of Pennsylvania, have invented
5 new and useful Improvements in Rein-

- foreced-C mwotv Piles or Columns, of which -
~ the fallov'wfr I3 a specification. SR
This r~wntmu relates to reinforced con- |

"'mtte and similar piles or columns.

a. pl]p or column of the character specified

~of rrrwtrﬂ strength than those heretofore
- used. and )a:tlr-ulalh" a pile having is up- |
. oper eud so construeted that it can be driven eut toe colin, the same as w 11en & compres-
© 18 without the necessity of special protectors i

- bor evhinder

and so that the top can be readily broken

'-.,

ofl o )[]lEIWlbL mmmed to brine all the

' _pum of 2

el 1\* --t Iteﬂ
3 nih or column comprising a series of
- me » of concrete and metal so arranged

- as to take care of the lateral tension strosses

- indueed by the cemprm-—&x ¢ Ioads on thf1 pllm,

In the a cmmpﬁnwnﬁ dmmng I*Ifmle 1

a1 Hmrrr ammatie view loastr 1INy the mMan- -

' Her i w ]wri a pile or uﬂmun Ir: l{,tlilt_h -

IFig,

der 2 lond or Hlow: s on similar view

.30 lmh":tlmg oy rm *mr*m}tm overcoties the

section

it FoRgil a pile eonst Lricted according to my | around the eolinni are confined 1o {he f-:p‘lf‘e

section

-3

sanier Wiel 33 g fonmtudimai

. 11;*'“1 Lwn. g 4 Ix a tmnmt: I
- taken on the line 4—4, Fig. 35 and TFies, 3,
6.7 ana & ht‘ DI s:=rt*u11-- of the

howing v artons forms of transverse rein-

| f'm'i‘emenv- .

. ¢
1|

spaliing or vreaking out of » purtmn of the
«de faces of the pile and t:m-mlmu' around

*"h

cends of the shortesi dinmeier,

Such por-

45 tiens never break out at the hase or support

of the column, nor at the upper end or where

the Joad i= dﬁphpd hut only intermediate
ihese

TTOUD to o subst: mtm]]\ umfmmf
| S - - .5-(1L'll}
]w 1313 emmn {(m::]ggq_ of

—i,

I
»

pm (1013 1

"he ]mul dhd o Mn 1]]1 w,:smn‘ in depth

and reachinz maximuam depth Lll!j:{“nfl{l]l‘,”

intermedinte these pomnts. this broken out

e case of square or circular

colunms  exern aing  entirely

Cumns being on tie broader faces ther eof, in
either ease irm Cifyer the cross- sectional area

__ . s thereof to ive point of failure.
10 The object of the invention is to pmnde 3

This form

of flui,tlllt_‘ 1 {*ht" 10 ’(]}i" fact that when a 65

load 15 applizd io th{, celunin tire vertical
compression stresses In the columm induee
Intersl <tre-se- tvml neg to apu‘-ul or flatten

sive Joad = -np;}-w ior mm=tance, to a rub- 70

S nhluh*: tends o atten

UL, i[uwlr‘ =5.J.,{.,mn horizontal or laeral

P ey kel B el g Pirhale m s m Y gL pE g - el sy

1T

i - 1 & Wl "t el

stresses, whi-h are tumun Siresses.
::ﬂw:::--- the <mne
are srgluced, and if

In con-

fateral  tension
s{resses

the conerete sl be very ereatly mareascd
I have disovered that by placing in the
pile reinforvement extending (ransversely
thercof the fracture will be Timited to the 80
Spaces lwt“*eﬂr. such transverse reinforce-
ments,  For instance, if in Fig. 2 transverse

remfor CONIelies Hl}f}‘t\ I ﬂ.f, AT p] aced | 1!1 “]t" S

section of colqzmn helween ity ends, and Joad
-II}IJIH ] ”‘ 11 H "f‘”'fi ninhler as s ] ]U- l i].“.“ 8>
broken out or spalled portions U\[t‘i‘dlﬂ*" -

between the reinforcements, that is, to con- x

;. ]nmtn ely n arrew bunds as mdimf:d at 6.

-olumn

- to take cave of the
poinis, and the parts broken out are -

deepest or thie Lt‘*-i stihstantially intermedi-

he cohtinns, For Listas Hee,
1f on g 1 we ,1]& [ to represent a aL‘LII(}H
of o f'ﬂ"{rt“‘(‘ colunin resting on support 2
and bave a toud applied on i top 3 the frac-
ture thea the forni of a eurve 4 starling at

35 the pmnt:: of suppmt and of application of

Sinee the depth of the broken out portion 90

- depends. upon ila{* distance between the ve-

o - - - Lmforeements or the points of support where
1 hase been do .llllll“-'lidf(‘*r et when a con-

crete pile or colmmn Is placed wnder o de- by |Lwi1w

'-'.'_-_.'.‘f-ﬂ;%nmhm ...;;ul vhe fracture begins by the

the conerete ‘E:- held o s quite evident that
: n:- reinforeenient s stuflicten{ly

the fracture can be reduced 95
.m;*ua crooves around the pile

{l S h}”t‘tl ig-
to C;Ilhl]l

| - whieh for practi e pmpmva e neghgible.
Cthe same, or al least on the side faces at the

'Uw primeipie of Iy mvention therefore

CONSISS 1N prm'idmﬂ '-'ule‘-, columns or simi-

]n cenient or "tmt‘t‘t{‘ %hmmw% with a se- 10¢
ries of {ransversc remforcements arranged
Interal {enston stresses in-
duced 1 the coltimn and phiced <ufliciently
1*](%0 tw‘fﬂi‘"f to whw!- ”l“ (‘11(1(‘11{‘\ tu
fracture to a neel: 'rzblﬂ quantity; or in Oﬂl{‘-l‘ 105
words, to coenstriet the nile or cohumn in
whole or in nuri of a seriesof laming of con-
erete ang metal so arranged as to take eare
of the lateral tension stresses induced by the
compression on the plle or calumn. Gener 110

around  the go
mlzmm. and i _zne cave of roct: menlar col-

ER SR L LR L S BLI LT, L g o T T S Iod~ _,m=rr LR --. .

these can be ef- 75
Feetnvely token care of the unit strength of
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olly stated the distance between sueh trans-

ments may be varviously arranged, but since

an eireular or square columns ihe lateral

- stresses are equal in all directions the pre-
- Terred arrangement is a radial one, such Rk

" shown in Fig. 5, wherein there is a rein-
10

forecenment member having a series of radi-

ally arranged mewmbers 7. Tg. 6 shows a

- serwis of concentric bands 8 for this purpose,

stich bands heing sufliciently. broad " and

. placed concentrically to form an efficient
transverse reinforcement to take earve of the
- lateral strestes. TFig. T shows a rectangular
~mexh 9 for the same purpese and Fig. 8

- shows a-dingonal or diamond shaped mesh

' .
-

25

- 10 for the same purpose, such as nueht he
. Ingis also suitable for the purpose.  Various

other forms of reinforcement meisbers may

“be emploved. B .

~In reetangular columus the spalling is

greafest on thie benad faces, 12 at the ends of

formed from expanded metal. Metal lath-

the shorter cross section. Tere rectanoun-

- Jar mesh or eross hars alone sives excellent

Cresnlts,  These transverse veinforeement s nre

- entirely embedded ana enveloped m the con-

crete, and are placed sufliciently elose to-
gether to reduce the tendeney to fraciure to

~ o a neghgible quantity, and while no fixed

 "  35_

- rule ean be followed as te the distance be-

- tween sueh reinforcements it should in all 1
cases be less than the dinmeter or ihickness
cof -the pile or colunm. and where great

- ostrength s requived. will be verv much Jess
“than this distance.  Sueh transverse vein-

0 doreements can be applied either io g cir-
© 40
o of pile or column, and will ac
ey eacl,. When the reinforcenini is
Cused 1 oa colimnn whieh is buile ip i place
and subjected to a uniforn load these trans-
verse remforeements mav-constitute he en-

cular. =quare or other eross-seetional <hape
i the same

tire remforcement for the colummn,  Fuor all

“columins or piles which are first molded and

must afterward hoe handled, or whicly arpe

o osubjected to eceentrie loads. tonoitndinal ve-
.90

inforcements are also preferablv provided

Stoowithstand the bending stressos indpeed

2

when the pile or columm is 1ifted by the
- erane or stressed by the eecentrie load, ~
In IYg 8 the invention is shown applied.

to a pile which for a portion of its lenath is

- provided with Jongitadinal-remforcine bars

60

- longitudinal bars give the necessary streneth

11 which may be of any suiiable form, and
S tramsverse hoops or bands 12 whieh pref-

erablyv ave {lat bands of wetal nnited to the
Jongitudinal bars in any suitable wav. FThe

against bending stresses when ihe

Y _ nile 1=
Ifted by the crane.

This part of a colunm

~or pile may be similar to any of the forms |
65 )

shown in my Patents Nos. 822,587 of June 9,

-ae B LT T

!
~verse metal remforcements of lamina must

~ be less than the dianeter or thickness of the
pile or coluinn. These transverse reinforce-

s
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5

e orspua e

1906 or 828,931, \ugust 21. 190%. or any

other suitable longitudinzl reinforcements
having a similar function may he employed.
It 1t 1s desired that this part of the column
shall have greater unit strength than given
by the longitudinal bars 11 and bhands 12

any one of the forms or transverse reinforee-

ments above deseribad may be applied at
mtervals, such as
shown in Fig, 4.

~ The upper end of the pile 1s subjected to

the conceniric bands 8

70

battering by the hammer when driving the

strengthened. Consequently, said upper end

1s provided with the transverse reinforce-
ments indicated generally at 14, placed close
together so as to give the maxin,.m unit

' pile; and this must be very materially

80

strength in this part of the pile. The upper

end of the pile. however, is not provided
with longitudinal reinforcements, in order to

permit the same to be readily cut or broken -
off to bring the pile to the level of the other

piles of the greup. Piles are usually molded

1n horizontal position. and to hold the trans-
verse reinforcing members 14 ypropsr dis-

tanees apart thev are united byv ile longi-

tadimal spacing members 15 which are wired
or otherwise secured to the fransverse rein-
mentbers 15,
Jfhowever, arve very light metal so that they do
not 1nterfere with the eutting or breaking
otf of the top portion of the nile. The trans-
verse reinforeements give to the conerete the

forcements.  These spacing

neeessary strength so that the pile can be

driven without any special protector and

reachily brolen off which is neecessa 1y because
i 1s tmposzible to drive the piles ‘down to
the «cune deeree, |

portion of the pile and whieh receives ham-

mer blows may be mixed with saw-dust or

other yielding material so that it will be

~omewhat vesilient and cushion the blows of -
the hamumer. The Jower end of the eolumn
1= also-shown as provided with transverse

reimforeements at- 17, The Iongitudinal ve-
miforcement in the pile Mastrated extends

with only a limited amount of battering or
Aracture of the top thereof. At the same
tune the upper end of the cohuun can be

H desired. the conerete forming the upper

rl;' -

.95-_
100 :

105
1'1”0, o

]'1.'5:-

for a vart of the tength of the pile only, just

cnongh to take eare of the bending stresses
when hified by the crane but if desired it

‘nuy extend for the full length thereof. As

above stated in ease of a eoluinn which 1s

baadt ng in place and veed not be handled -

the structure from top to bottom mav De
sinilar to that shown in the upper end of
the pile ilusirated in Fig. 3. In other
words. these transverse reinforcements may
extena for the whole or only a portion of
the length of the pile or column, =~

120

125

By the reinforcements deseribed the unit

stréngth of the conerete is very materially
mcreased, and failure of the pile or column

130
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is to a la1ge extent dvmded and columns or.

~What I claim 1s: - .
1. A pile or column comprising a series of

‘piles may be made much llghter thfm w1th- |
“out these reinforcements. |

-lamine of concrete and metal, S‘Hd laminwe

arrantred to take cars of lateral tension

-_streseea in substantially all transverse direc-

tions 1nduced lw compr essive loads on the

- plle or column.

2.0 remfmced concrete mle or column

L -f.__'-{"comprismtr a series of transversely arranged

~ metal reinforcements compiising a substan-

25
© . comprising :
. metal mesh members placed in different

“tial portion of the cross-section of the pile
. or column in any one plane thereof and em-.
. bedded in the cemenhthus material and
- spaced apart a distance less than the diam-

eter or thickness of said p:le or column.
3. A reinforced conciete pile or column
series of hml/ont.llh arranged

- -.'-"f'f-'lmuzontal planes and located close together

- 30

| lnnd& on the pile or colunm.

4. X reinforced concrete pile or mlmmt.
- provided

. ana embedded in the cementitious material
and comprising a substantial portion of the
- eross-section of the pile or colunm 1 any
- one plane and in order to take eare of later al |
tension stresses in substantially all trans- |

< verse directions
- 35

mduced by cnmpws-.sn'e

with Jongitudinal metal

| l.‘ln-_'-

forcement H‘lOHll)El% and with a series of

lldﬂ%\"t‘l‘:ﬁ? 1e1nf01unu‘ nienthers each COm-

prising a stbstantial portion of the cross-
section of the

pile or column in any one

o '.*-_'.]:Lme thereof and embedded m the cem-

. entitious material
| - of Ltlm al tension stresses induced by com-
cobimn amd

10

in oider take

| care

pressive loads on the pile or
spaced sufficiently close tmrvthm to wduve

- surface fracture.

3. .\ reinforeed concrete |nle= Prov ided at

-~ its upper end with a series of transverse

50

reinforcements each comprising a substan-

- tial pmtmn of the cross-section of the pile

-or co'lmnn in any one hmmnnml plane and

L B L U s T | e o e L Tl TS PIP L - s~ o= W= - - e

875,514

‘l_"""“'—-* o
'

‘being disposed alternately, and the metat
Jaminx each comprising o a substantial por- |
tion of the cross-section of tlie  pile or column
‘In any one plane thereof and being located
~ horizontally therein and located sufficiently

~close together to reduce surface fracture and

§

3 \uth
emboedded tlw'mn aned ter minating some dis- =
tance from the upper end of said pile. and
a series of transverselv

3

5pacc,d su‘ﬁcxently close tuguthm to reduce

surface fracture and embedded in the cem-

and

entitions wmaterial
compressive loads on-the pile.

tmmed nf vielding cmnentxtmll% nmtmml
and. !

arranged to {ake
care of latu“tl {ension stleesea mdm*pd bv |

6. .\ concrete pile having its upper end
naving embedded therein a series of

transverse met‘ll re.nforecements each l{}cated |
in_ different transverse planes and compris-

60

Ing a substantial portion of the cross-section

of the pile in any one plane so as 1o take care

of lateral tension stresses in substantially

all transverse directions induced by com-

pre e::swe loads on the pile.

. A reinforced concrete pile provided

mth longitudinal - reinforcing
therein L\tendmtr through a pmtmn of its

length, and at 1tf= upper end having em-

forcing

members only, said

gether to redncp surface fracture and each
comprising a substantial jrxtion of the

members

'bedded theren a series of transverse rein- -

véeinforcing
members being spaced sufficiently close to.

cross-section of the pile in wuy one plane so
as to take care of lateral tension stresses -

duccd by compressive loads on the pile.
8. A reinforced concrete pile providerd
longitndinal - reinforcing  members

arranged metalhc
reinforcements embedded in the vemenhtmus
material at the upper end of the pile, said

80

BTN

65

ransverse reinforcements being placed sufli-

ctentiv close: tt)"l‘ﬂlel {o Wt]me *-m'f o frac-

ture.

9. A reinforced: conerete pile comprising
a body of cemmentirous lll‘lt(‘lhll having em-

-_I""I‘]t"*l In 1is upper end a sertes-of tmm- |
verse metallic reinforcements, each compris-

“ing a metal mesh member
care of lateral tension stresses and placed
~sufliciently close together to reduw c.=.mf.1u::e*

.tll‘lll"’t‘{l to take

fl acture,
In testimony whereof, T lmw hereunto SLt
my hand. o -

K ROBERT A. CUMMINGS.
- Witnesses: o
Jmm S. Corr,
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