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- UNITED STATES PATENT OFFICE.

 PILE AND PILE STRUCTURE.

Application filed July 8, 1608, Serial No. 506,541, - o

To all whom 1t may concern: -~ 1 metallic stays are connected with the piles.
Be 1t known that I, Frank AxTHONY | Fig.5 is a detail diametrical section showing
NourrEeT, citizen of the United States,resid- | the construction of the intermediate portion
| ing at New Orleans, in the parish of Or- | of the pile. Fig. 6 is a detail vertical section ‘60
- & leans and State of Loulsiana, have Invented | showing the means on the outer pile for sup-. -

new and useful Improvements in Piles and | porting apd holding a bumper of wood or’ -
Pile Structures, of which the following 1s a | other material suitable to its purpose. Fig.
~ specification. =~ - 7 1s a transversg section taken in the plane
- My invention pertains to hydraulic engi- | indicated by the line 7—7.of Fig. 1 and 65
10 neering and more particularly to piles and | showing the reinforcing means in the con-
superstructures supported thereby; and 1t | crete together with the anchor for effecting
has for one of its objects to provide astrong | connection between ‘the concrete portion of
Eﬁe constructed with a view of being readily | the pile and a concrete girder superposed
ed in position in a secure manner, and of | thereon. Fig. 8 is u detail section taken at 70-
- 15 withstanding without material deterioration | a right angle to F¥ig. 1 and showing the -
the conditions to which piles are ordinarily | manper in which the concrete girder ar-

- -subjected. © _ o ranged above each pile is-reinforced be-
_Another object of the invention is the pro- | tween piles. = . . = -~ . . S
vision of piles constructed with a view of | = Similar letters designate corresponding 75

20 being.combined and connected together and | parts in all-of the views of the drawings, re-
| braced in order to constitute a stable sup- | ferring to which: o T o
port for anything that may be placed | A’and A’ are piles of which any suitable

. thereon. . - - " | number may be employed -&s occasion..de-
" Another object is the provision in combi- | mands. Each of the said piles comprises.a 80
25 pation with a plurality of piles, of girders | lower wood portion ¢ designed to be driven
- constructed of reinforced concrete and con- | downwardly through the bottom of a body -
nected with the piles in such manner that the | of water or through other earth until 1%
*- girders are possessed of great strength in | brings up against a hard stratum, :and hav-
proportion to their size. .- {Ing its upper portion O feduced; a metallic 85
30 ° Another object is the provision of piles | socket ¢ -which is preferably driven on the
~ provided with appurtenances whereby they | reduced portion b.of the. wood: before said -
are adapted when arranged at the end of a | reduced portion is below the low water lne;
wharf or dock to withstand the impact of a2 | a metallic shoe ¢ positioned in the socket ¢
landing ship, and prevent the same from | and above the wood portion ¢, and concrete 90
35 injuring the wharf. | - or other suitable plastic material ¢ arranged
 Other objects and advantageous charac- | within and extending above the said socket. -
teristics of the invention will be fully under- | The metallic socket ¢ is preferably iormed
stood from the following description and | in the manner shown in Fig. 2—that 1s to
~ claims when the same are read in connec- | say, by bending a sheet of metal into tubular 95
40 tion with the drawings, accompanying and | form, and connecting the meeting edges of -
forming part of this specification, in which: | the said sheet through the medium of -a
" Figure 1 is a broken elevation of so much | coupler comprising a_bar or plate g. ar-
 of a structure as is necessary to illustrate | ranged at the outer side of the sheet, and
the best practical embodiment of my inven- | rivets 4 headed. at their outer ends and 100
45. tion of which T am cognizant. . Fig. ¢ is a | driven through the bar or plate g and the
transverse section illustrating the manner | edge portions of the sheet-and having thewr -
in which I prefer to construct the metallic | inner ends mashed and countersunk in, the
socket embodied in each of the piles. Fig. | iuner sides of said edge portions. Mani-
3 is a similar view illustrative of the man- | festly in this mannet a strong and durable 105
50 per in which I prefer to construct the me- | socket is produced.and one possessed of the
tallic shoe comprised in each pile and adapt- | requisite stifiness and interior smoothness.
ed to receive and: reinforce concrete or other | At an intermediate point of its length the
plastic ~material and lend increased: socket ‘¢ is provided “with a metallic dia-
 streneth to the connection:between the same | phragm ¢ having its ¢dge turned down-. 110
99 and the socket. Fig. 4,is a transverse sec- | war(ﬁy ‘and riveted to: the wall' of the.
tion illustrative of the'manner in which the | socket as best shown in Fig. 55 the said dia-
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: phi‘aigin i-geing* adapted. when the socket ¢
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15

1s driven on the wood portion @ to bear and
rest upon the upper end of the said wood
portion. The metallic shoe d is preferably
constructed In a reverse  manner to- the
socket c—. e., of a sheet bent into tubular
form and having its contiguous edges con-

-nected through the medium of a bar or plate

4

g’ extending lengthwise of the shoe and
within the same, and rivets 4" headed at

their inner ends and extending-through the
bar of plate. g’ and, the edge portions of
the sheet, "and -having their outer ends

mashéd "and countersunk in the outer sides
of sald edge portions, whereby the shoe is
rendered - stiff and strong and at the same

- time smooth. at its outer side to adapt it

20

to be tightly fitted and .held in the portion

of the socket ¢, sbove the diaphragm .

thereof. e e .
The bottom of the shoe d is closed, prefer-

- ably by a diaphragm j of metal connected

- to'the:shoe as shown and adagted to support
to bear upon

- 29

the concrete in the shoe an
the diaphragm ¢, Fig. 5. The concrete e
extends from the bottom or diaphragm 7

. of the shoe d a suitable distamce above the

30

39

upper end of the shoe, and it"will be - ob-
served by reference to the drawings that the
sald concrete is reinforced by vertical rods %,
of metal, and that a metallic tie-bar 7 is
securely. anchored in.the upper portion of
the concrete and extends upwardly beyond

- the upper.end thereof for a purpose hérein-
after set forth. -It-will also be observed in' |
the drawings that at intervals of its length |

the concrete ¢ is provided. with metallic' ¢ol-

- lars m the exterior diameter of which corre-

40,

45

50
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sponds to that of theé shoe d; that a coating

of cement plaster 7. e., plastic cement % sur-
rounds the cohcrete e between the lower col-
lar m and the. intermediate collar m, and
also between said intermediate collar 7 and
the upper collar m,; and that metallic tubes
p p extend diametrically through the con-
crete and the cement plaster, and are de-

signed for the reception of bolts r, each of.

which. has an eye at one end and ‘a nut-or
other- securing device at its opposite end.
The said collars m serve by surrounding the

concrete ¢ to reinforce the same and in that-

The reinforcing rods % and the tie-bar 7,
the metallic collars m, and the metallic

tubes p as well as the shoe d which is con-

nected to the concrete by diametrical bolts s,

are all arranged as shown, relative to the:

concrete portion e -at the time of the manu-

facture thereof, and after the concrete has

hardened or set the covering of cement
plaster is applied; the said covering n being
exteriorly of a diameter corresponding to

the exterior diameters of the shoe d and

collars m, so .that the exterior diameter of

‘to the socket ¢ a _ ‘
‘been driven on the wood portion a. At this

: 3 | -position. - e
65 thewreinforced concrete portion of the pileis | It will'be obser

963,061

uniform throu ghout the length of the said
reinforced concrete portion. I would also
here state that by preference all of the metal-

lic elements entering into my novel pile are
-preferably provided with two coats of Gal-

vanum pamt or its equivalent before being
placed in position. I would also state that
the cement plaster covering n is.adapted to
render . the exterior of the reinforced con-
crete portion of the. pile smooth, and by cov-
ering all of the indentations left in the ex-

terior of the concrete portion ¢ at the time

of manufacture thereof, is adapted to pre-
vent water from lodging in or working

against the said indentations, with the re- ¢
‘sult that the period of usefulness of the said

concrete portion ¢ 1s matérially prolonged.

It will be understood from the foregoing

that the concrete portion ¢ is equipped with

the appurtenances mentioned at any suit-
| able time or place, and that the said ‘con-

i(

crete porfion e and its appurtenances, in- --

cluding’ the metallic shoe d, are. handled as
a unit and arranged as described, relative
fter the said socket ¢ has

point I deem it proper to say.that after the

| metalhic socket ¢ is driven on the wood por-

tion @, a- wood follower (pot shown) is ar-

ranged 1n the upper portion of the sockeét ¢ s
-and upon ‘the diaphragm ¢; and the blows -

of the pile driver-are imposed on-the said
follower unti] the xood portion e is carried:
to’the pomnt desired below the lowest water

mark; 1t being desirable for the wood por-
tion ¢ to always be below the water in order
to prolong the usefulness of the said wood
portion. Then after the wood portion ¢ and

cred with Galvanum paint or its equivalent,
are posttioned as déscribed, the concrefe pox-

tion e equipped with the shoe d and the

other appurtenances described, is arranged
so that the shoe d is snugly received in the
sockét’ ¢; whereupon the said shoe d and
socket ¢ will codperate to effect a strong and
durable connection of the concrete portion e
with the wood portion a. After being se-
cured 1n position as described, the concrete
portions e of the two piles A and-A” are cpn-
nected through the medium of crossed stays

B, baving turn-buckles C and also having

‘hooks” D -designed to be engaged with the
{ eyes.at the ends.of the bolts », which extend

through the metallic tubes », as before de-
scribed, the said crossed stays ‘B being
adapted.: to unite the piles in 4 single struc-
ture and- contribute to the strength and

20

100

-the steel socket ¢, which socket 1s also cov- -

105

ily

115

120

weight-bearing capacity of the structure. ..

The said stays B in common with the other
metallic elements of ‘the structure are pref:
erably coatéd ‘with Galvanum paint or othes
preservative precedent to being placed in

4
-
]

125

ved by reference to Fig. 177130
C Th .
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. ure embedded in the concrete portlon
the concrete arms or brackets €2, as shown.

15

| "that the. metallic soclxets % and the metalhc
. *.shoes d, as well as the wood portions « of the

piles,-are arranged entirely below the lowest

water mark, smce said armnﬂ'ement Con- |

duces to- proloncrmg the 11-efulness of the

metallic sockets and shoes.

In addition to the elemems enumerated

each pile A’ comprises:metallic tubes p” em-

bedded in the concrete portion e, and arms

, of concrete, integral with the portion e,
and reinforced by metalh(, sections If, which
e and

The arms ot brackets ¢* of the )110 A are

designed to support bumpers G. of wood or

other suitable material. which bumpers arc

-~ through the bumpers and the tubes »’.

20

25

connected to the pile by bolts T extending

,r

1les of the A’

I*mm this 1t follows that

type are adapted more eqpi,clallv for use

at the outer end of a wharf ov dock, the
bumpers G in such location being ..ld.:lpted

“to receive the impact of ships and protect

the wharf against mjury. T would have it
understood. hm\ ever., that the use of piles of

‘the A tvpe is not limited to w 11.;11:' ‘eS Or
~docks, inasmuch as said piles of the A tv pe
. may obviously be used. to advantage in
- bridge work, trestle work and other wmk
30

to which they are applicable. |
In the embodiment-illustrated, the upper

L mdq of the:concrete portions of .the piles
. are Jet into recesses I in the under sides of

.35

“girders J, and the said girders J in turn are

let into recesses K in the under -sides of

‘girders I disposed at right angles.to the

~girders J, and the tie-bars ¢ of the piles are

extended ul)wardlv throngh the girders J

- and into.the girders I, at which Ltiter point

40

45

20

29

.‘._.60

serve’
gether and to the piles.

the tie-bars are suitably secured, whereby it
will be manifest that the tie-bars 7 will
to strongly conncect the girders -to-
The. guder‘a are
prefu ably formed of concrete or other plas-
tic material, and. each 1s provided with a

“metallic reinforcement M embedded therein,
and made up of plates ¢ disposed in vertic: al |
. alinement with the piles and receiving the
tic-hars 7, and spans extending betwmn the
said

hteq and uﬁpentwely made -up of
Iower atrfu*rht bars « and upper curvilinear
bars ». Bv virtue of the said spans 1t will
be readily observed that the weight-hearing
capacity of the portions of the rrud(,r-, be-
tween supports is “materially “increased.

~Upon-the girders any desired structure may

be superposed. but T have deemed it un-

“necessary to illastrate such structure, 1nas-
much as it forms no part of my invention.

As before stated, the construction herein

~ tllustrated and du-,('l ihad {-nmtllnlvs the best |
- practical embodiment of my invention of
. which I am aware, but 1t 1s obvious that 1

the future pmc-tlce of the invention su(,h

963,061 - R

¥

change:: or modifications may e made s

65

do not involve departure from the scope 6f

my invéntion as dehned in my appended

| _Hmfmg ‘deser ibed my invention, what I
claim and desue to secure by Letters -Pat-
,ent 1S |

1. A pile comprising ‘a . Jower portmn a -

metallic socket mounted on said portion and

having a diaphragm at an intermediate ™ .
75

point of its length bearing on the upper end
thereof; an upper conerete portion, and a
metallie shoe surrounding and secured on the

lower end of the upper ]mltwn and having

its lower end closed and disposed against the

lower end of said upper portion; said shoe

being disposed in the socket and on the dia-

']Jhmum thereot and c\tuuhllw tlbove the

<1 Ld soclet.

. In a pile, the {(Jmlmmlwn of a lo“er

{101 tmu s a metallie soeket comprising. a sheet
of metal of tubular form and 2 bar arranged

80

80

at the outer side of and connected to the edge
porfions of the sheet, said socket bcmn'.'

mounted on said lower pmtmn and having a
diaphragm at an intermediate point, of its

90

height bearing on the upper end thereof; an
Hpper umuvlu portion; and a wmetallic bllt}b

comprising a sheet of metal of tubular form -
and a bar avranged at the mnmer side of and -
conneeted to the edge portions of the sheet,
sl shoe sur mundmg and being scceured on"-'
the lower end of the upper portwn and being” -

disposed in the socket and on the dia dphragm; .

thereot and extending above the 'sal
3. A\ pile mmplmntr a portion of plastic

.

“material such as concrete, metallic portions .
arranged on the concrete portion and sepa-

rated ln an intervening space, and a plastic
'(hlllllz_{ surrounding the concrete portion

“and nterposed between and arranged flush.

with the said metallic pmtmus. |
4. .\ pile comprisimg a lower wood por

socket.

100

105

tion, a metallic sockes Ino'unted on said por-

tron and having a diaphragm-at an interme-

diate point of Tts height bearing on the up-
per end thereof, an upper concrete portion,

a metallic shoe arranged on and umnmted_

to the conerete por tion and also *111.111“{:(1 n
the upper portion of the socket and i aving
its lower end closed and disposed on the dia-
phragm of the socket, metallic portions sur-
rounding the conerete portion above the me-
tallic s]me, and a plastic coating surrounding
the conerete portion and mlupmvd between
and arranged flush with the said lm,ta,lllc
portions.

[n testimony whereof I have hereunto set.
wy hand-m |}1<=-:t,m-,o of two subscribing w1t-.

HeSSeS.

FRANK ANTII()N‘Y NOULLF"’[‘

- Witnesses:
W. E. IIARTIU'
J 08, E GALLE.
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120 .
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