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- To oll whom 7t may concern:
Be'it known that I, Danrzr E. Morax, 2 citizen of
the United States, residing at Mendham, in the county
of Morris and State of New J. crsey, have invented cer-
tain new and ‘useful ‘Improvements in Piles and Meth-
ods of Forming and Sinkiag Them, of which the follow-
ing is a specification. - '
This invention aims to

- -and certain new elements.or sub-combinations thereof,
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" are to be sunk to a great depth.
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and a method of forming and sinking the same.

The invention is especially advantaggous where piles

According to,the invention in its completest aspect;
3 shell of metal is driven or sunk by & water jet, and
there is introduced into it not a mere reinforcing rod
such as have been previously used in concrete piles,
but x substantial column- adapted to support a load
such as the weight of the building or other superstric-
ture, the column being afterwards surrounded with
concrete chiefly to protect it from corrosion, and inci-
dentally to stiffen it against buckling. It is not pro-
posed however to utilize the resistance of the concrete
to compression in the vertical direction, to the same
extent as is done in ordinary concrete piles.. The out-
side shell may be allowed to remain in place forming g
further stiffening means, although one which is sub-
ject to corrosion. Or this shell may be withdrawn,

lgaving the pile to be composed only of its steel column .

~ and its concrete jacket,
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- trated, the column A constitutes
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A pile of this type may be designed with a much

lower factor of safety than must be used for concrete

‘piles. ' This, and the additional strength of 'the steel
as compared with concrete, gives s pile of much
greater bearing power: At the same time the objec-
tion previonsly existing against steel piles-is obviated
by. the use of the concrete jacket. v

The method of sinking is practically without limit
as to depth, and if the depth be so great that the shell
must be left in place, this may be of very light sheet
metal go that the expense is not prohibitive.

Other advantages are referred to in detail herein-
after. ) :

The accompanying drawings illustrate an embodi-
ment of the invention.

Figure 1 is a vertical sectional view at an interme-
diate stage of tho Pprocess of sinking; Fig, 2 is a similar
view of a completed pile with the jacket withdrawn;
Fig. 3 is a cross-section on the line 3—3 of Fig. 1; Fig.
4 is an under side plan view of Fig. 1. Fig. 5isa cross-
section of a finished pile. .

Referring to the embodiment of the invention illus-
the principal part of

the pile. This column is provided with stiffening

flanges, and preferably built up in the manner shown.

in Figs. 8 and 4, of angles B riveted together and
spaced apart by means of spacers C, which throughout

provide an improved pile,

the principal part of their lengthi preferably are flush .
with the outer edges of the angles, and which may be

provided with projecting portions D to formn guidesin

the surrounding.shell. ‘Such a built up column pro-
vides a hollow pile core having'numerous advantages,
" The lower end of the column A is preferably provided

- with a shoe consisting of four hard steel plates B, pref--

crably extending in line with the spacers C, and leav-
ing the central passage F of the column open clear from
top to bottom. The outer shell G may be a plain cy-
lindrical tube of thin metal, or may be made of stiff
construction in case it is to be -withdrawn after sinking.
1t is preferably reinforced by @ ring H at its lower end.
The construction and dimensions of the parts:are such
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a8 to leave a space J between the column and the shell;.

and the wings D may be multiplied as many times as

are necessary in the length of the column, and serve v

to guide it or center it in the shell. _ :
The sinking may be very cheaply and qqickly ef-
fected by means of 3 water jet passing down the cen-

tral passage F of the column and up the intermediate’ -

Ppassage J, or vice versa. " The detailed construction
shown provides passages of substantial arca adapted
to make very easy the carrying out of the work.

Where the columns are to rest on g rock or similar
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sub-foundation, the shoe blades E st the lower end of

the column serve a valuable purpose, The column in
such a case after being sunk to the rock K (Fig. 2) is
lifted and lowered, working in the manner of 2 ram,
and turned 4t the same time, so that it makes for itsclf
a level bearing upon the rock; oreven a socket in the
rock .which will hold the lower end of ‘the pile from
shifting laterally thereon. .

After sinking to rock or to the desired depth in the
manner described, conérete L is introduced in what I .
believe to be a novel and highly- efficacious manner.
The concrete is mixed quite fluid and is fed down one:
of the passages and up the other, preferably down the
central passage T, first filling the bottom of the shell,
and then as the introduction is continned under pres-
sure rising in the space between the column and the
shell. This method of introduction of the concrete -
by forcing it upward from the bottom, insures 2 much
more perfect and well packed body of concrete than
with the old method. After the concrete filling has
been introduced, or during’ the filling operation, the
shell may be withdrawn. .

Though I have. described with great particularity
of detail certain specific embodiments of my inven-
tion, yet it is not to be understood therefrom that the
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invention is restricted to the particular embodiments -

disclosed. . ] :
Various modifications thereof in detail and in the
arrangement and combination of the parts, may be

ade by those skilled in the art, without departure

from the invention,
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T claim as my invention:— -

1. The method of forming a pie which consists in in-
troducing “conerete downward through o tubular passage
'and upward through another tubular passage.

. The method of forming o pile which consists in sink-
ing a hollow column with an open space outslde of it and
introducing .concrete downward through said column and

“upward into said open space.

3. The inethod of forming a pile which consists in sink-
ing an outer casing with'a column therein, and surround-
ing said column with concrete.

4. The method of forming a pile which consists in:sink-

.ing an outer casing with a column therein, and surrpund-

ing gaid u)lnmn with concrete and w1thd1uwlnv the outer
casing.

5. '1‘11(. method’ of fonmin" a pile which consists in ar-
ranging a hollow column with a surrounding casing to
form a central passage and a surrounding. passage, and
sinking the two.together Ly forcing water dowrn one of
snid passages and up the other.

6. The method of forming a pile which consists in ar-
ranging a hollow coluinn with a surrounding casing to
form a central passage and a surrounding passage, and

sinking the two together by forcing water down one of .

suid passages nnd 'up the other, subsequently foicing con-
crete down .one of s:ud pussages and up the other. ’

7. The method of ‘forming a pile which consists in ar-
ranging a hollow. column with a surrounding casing to

»form - central passage and a surrounding passage, and
30

sinking the twor together by forcing water down one of
snid’ passages and up ‘the. other, subsequently forcing con-

- erote down one of said passages and up the other and
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withdrawing the sutrounding casing.
8. The method of forming a pile which consists in sink-

;ing a column adapted to be used as & ram to a position of
support upon a sub-foundntion, by means of a water jet,

and ramnniing snid’ column down upon the sub-foundation
to form a:good bearing ihereon.

9. The method of forming a plle which conslsts in sink-
ing a column ad:dpted to be.used as a ram to a position of
support’ upon 1 sub- foundntion, ramming said column
down upon the sub- f(mndation to form a good bearing
thereon, and surrounding snid column with concrete,

10. A pile’comprising-a tubular member having concrete
inside and outside of it.

858,749

11, A sunkeii pile comprising a metal column adapted
to support a load and surrounded by concrete throughout
its length.

12, A sunken pile comprising a flanged and thereby
stiffened member surrounded by concrete throughout its
length.

13. A pile comprising a hollow metal column adapted to
support i lond and having concrete inside and outside of it.

14. A pile comprising a metal column adapted td’ sup-
port a load and resting directly on the sub- founddﬂon and
surrounded by concrete.

15. A pile comprising a hollow metal column ndnpt(*d to
support i load and resting divectly on the sub-foundatlon
and having concrete inside and outside of it.

16. A sunken pile comprising a casing, a tubular mem-
Der therein, and concrete within sald tubular member and
within the space between said member and said casing.

17. A sunken pile comprising a casing, a metal column
therein adapted to support a load, and concrete surround-
ing said@ eolumn.

18. A pile comprising a casing, a hollow metal ¢olumn
therein adapted to support a load, and conerete within
and around said column,

19. A pile Lomplising a conerete Lody and a tubular
metal core.

20. A plle comprising a flanged tubular member having
concrete inside of it.

21.. A pile having a concrete body and a core, sald core
having a shoe at its lower end adapted to form a good
bearing on the sub-foundation.

22, A sunken pile having a concrete body and a core,
suid core having stiffening flanges.

23, A hollow pile core having stiffening flanges.

24, ‘A hollow pile core having stiffening flanges, and
having at its Jower end a shoe consisting of hiades sub-
stantially in ane with said fanges, said shoe having an
opening communicating with the hollow space within the
core. ’ ‘

In witness whereof, T have heveunto signed my name In
the presence of two subscribing witnesses.

DANIEL 1. MORAN.

Witnesges :
MAURICRE DI‘UTSCH,
0. W. STANSBURY.
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