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- thereot-as set forth more- fu‘ly in the Sbe"lf’ca-

1 Clmm

My mvenmon re1abes broadly to nnnrovcments
in‘the method-of forming piles and'like.struc-
tlires and in‘the’ improved: construnt;on of ‘a-pile.
" One of the obgec’cs of my" invention: 18 toi pro-

vide an improved” meéthod of forming: “pilésiand .
like structures inéxpénsively and expeditiously in

a2 manner-in whlch the piles will’ rema;n berma-
nently erected for an.indefinite time. # -~
Another. object of my invention is to promdo
a method of forming pi ilésin which relatlvely in-
sxpensive “mageridls ‘may be- employed and’ &

~structure obtained whieh is permanent in’ chal— -
gcter and having' substantval shear stxengfh ani a

" bearihg capacity.

Still another ebjest: of my mvonhon is to pro‘ :

T
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Yide an improved method for: direcﬂy castingin

nlace, pues havmg large beari mg capacity ‘which
‘sonsists in lining & bore through which a mataﬂ—
lic-loaded shell may be mtroduced and ‘driven’to
3" desired- supporting depth;- the shell therestter
“filled with concrete: and the’ lmmg 1emOVed and
the pile arranged to support the lodd. BL

A further ¢bject of my invention is to p;owde
.5 ‘construction  of - reenforced: conerete p;le in

which a metallic liner is employed for Jining the ¢
" bore.into which-the pileisto be cast in place and.
a reenforced metallic shelt: introduced.through-
the liner wheyein the shell-has an effective length

greater than the-lengih of the liner and extend=-
ing” therefrom proportional-to the distance the

shell-is to-be driven, the shell baing: provided with

8 precast concrete header adapted to penhetrate
beyond the length of the liner, the liner being
| subsequently removable after the reenforced shell
has been wholly filled with concrete. -

A shill further object of my invention is to pro-
Vlde a construction of inexpensive pile which may
be cast in'place by. first sinking a protective cas-
ing, utilizing & suitable. core-like ram, removinhg

the core- -like ram. and sinking into the protective .

casing a reenforced shell having g ‘concrete head-

tion héreinatter following by reference to the ac-

8 companymg diawings, in whichz-

“Higure 1 isha vertlcal seéctional”’ view: shnw’ng
the proteétive casmg ‘and associated 1e\,nmlcmg
central core and removable hieader théreon driv-
en to g posztton below ‘the eround line: Fig. 2 .
xIIustratcs the  arrangewient. of the pvotecuve
casing it the ground while the central ¢core-has
been wuhdl awn therefrom: Pig. §is a lonoutudl—

‘nal sect otizl view- of'a corrugats ad ‘pile pr epared
. with a filler of' conm‘ete in- the nose thereof pre-

paratoyy ‘to being lowe‘ed into ‘the protective
casing shown' in cros§ seetion in. the drawings;
the length of ‘the 'shell bexng greater than the

-length of-the prof;ectxve casing; Fig. ¢4 illustrates

‘the next. step. in ‘the* formation of 'the pile’in

«-which'the reenforced metallic shell of corrugated

20

‘section: having the: concrete header therein' and

projecting - beyend the length of the protcctn"1
casing by a dlstance proportional to the distance

1o which thé pile is'to he driven and '.)I‘ODOI‘tIO’tal

~the core-iike ram belng

to the loading above the ground Ine is shown,
Showh ‘n position ‘pre-.
paratory -to: driving' the cor\cxete heade; beyond
the: length-of ‘the protective easing; Fig! 5 illus-
trates. the posxtmn of: thre corrugated shell and .
¢onerete ‘header therein after being -driven by
the core-like ram foria: distance heyond the end
of -theprotective casing with the shell project-
ing -above. the ground- Line .for supporting: the

- load; Fig. 6 shows the:cofrugated shell complete~

er therein wherein the reenforced shelt is -sub- 7

c1:antla11y longer than the protective casing: by

length proportional 4o the distance the pile is to ‘

b° driven and the load to be supported utmzmg 4

ihe core-like ram for driving the reenforced shell
by: forces applied axiaily againsh the concrete
header ‘for driving  the: concrete header beyond
the terminating end of the protective easing, re-
moving the core-like ram, filling the interior of
the reenforced shellwith concrete; and thereaftel
'mmovmg the protective casing. ’

50

“Other and further .cbjects of Iy mvemgon res o

side in the method-of forming: cast in place en-
cased friction piles-and an improved constructicn

55

ly filled: with concrete and the: protective casing
removed:and the pile mvnormanl position for sup-
rorting a load; Fig. T-is an enlarged {ragmentary
lengitudinal sectional view -showing the ‘end: of
the core-like ram and :the .removable ‘header
thereon illusfrated: in- disassembled pesition; Fig.

8 is a cross.sectional view similar to Fig. 7 show~
ing the: n,movable header: in position on the end
of the core-like ram;- Fig.. '9.i5.a, transverse sec--
tlonal view on- line 8—8-of Fig. 8; Fig. 10 is an
enlarged flaomentarv sectional view of the ecor-
rugated shell having a filler of conerete in the nose

‘theleof about to be driven into the greund beyond

the pmteculve casmg, and Rig. 11 is an enlarged
sectional view similar to the view shown in Fig.
10 shewing how the corrugated shell:is driven
into the -ground while protecting. the corrugated
shell against stress-and strain due to friction of
the;earth against the corrugated: sheil. * .
- The:method of forming piles-and the construc-
tion - of pile according to my invention.has been
developed. to ‘overcome disadvantages heretofore
existing 'in-the-art of pite driving:ang pile struc=




tures. Heretofore in the formation of cast in
place piles it has been proposed to sink p1pe-11ke
structures and fill such structures with concerete.
" This construction has proven highly expensive.
My invention provides a structure in which the
protective casing is used’ only during the period
of construction of the pile and is thereafter re-
moved and does not remain a permanent part of
. the pile’ structure. The reenforced shell ‘which

o retains the conerete. in the pile of my invention
"may be of relatively thin gauge metal which is o

.relatively inexpensive and yet adequate to pro-

vide the mechanical reenforcement required to

withstand the loads involved. ‘'The ‘bearing ca-

pacity of the pile of my invention is based upon -

‘2,326,155

ver end of coi‘e-like ram 2 for driving both the
protective casing { and core-like ram 2 to the re-

~quired depth illustrated in Fig. 1.

10

I have shown in Fig, 2 the core-like ram 2 with-

<drawn, leaving the protective casing | in position

in the ground preparatory to receiving the reen-
forced shell illustrated more clearly in Fig. 3.
‘In Fig. 3 I have shown the corrugated sheet
metal shell 7 which is corrugated in section for
ingreasing. the shear strength’ and bearing ca-
pacity. The corrugated sheet metal shell 7 has
an end plate 8 which is suitably secured in the

--end of the shell such as by binding friction im-

the skin friction developed between. the earth .

-and.the external-surface of the pile;- and the

_ method of constructing this pile differs from all.

- other methods' of constructing enca‘sedfconcreite
piles in that, in this case, the skin. friction and

29

builf-up resistance is developed upon the finished .

pile . itself and. not merely upon the probectlve
steel casing.

A further advantage 1s that frlctlon is ehmx-,.
nated from the exterior wall of the shell and the o,

load of the pile may at -all times be easily and ex-
actly computed: from known:mathematical for-
mula, thus-the necessity and expense of making
- -load tests is eliminated thus contributing to. effi-
ciency -and further eliminating costs.. After the

protective casing and its assembled core-like ram’

have beeén driven to.the desired.depth the core-
like ram is removed, leaving the protective casing
in position and a reenforced metallic shell, pref-
“erably of corrugated . construction, introduced

through the interior of the protective metalhf\

-shell ‘with a concrete header in.the. lower end
thereof; the length of the shell projecting be-

palted by the forcing -of the end plate 8 within
one of the end corrugations. 'The lower end of
the corrugated sheet metal shell 7 is filled with

‘concrete to provide a concrete header indicated

at- 9. The length of the corrugated sheet metal
shell 7 is such that the shell, when initially placed
in position through the protective casing I, pro-
jects above the upper end of protective casing |
for ‘a distance proportionzl to the distance to
which the shell is to be driven and for a distance

- proportional to the height at which the load is to

be supported- above the ground. line.

The con-
crete forming the concrete header 9 is poured in-

. to the corrugated sheet metal shell 7 before the

30

yond the upper end of the protective casing for :

- a distance proportional to the distance to. which
the pile is to be driven and the distance above the
ground. line at which the load-is to be supported.
The -core-like ram is employed for: driving the
shell beyond the end of the protective casing but

“only - for a distance where the concrete header .«

overlaps the lower terminus of the protective cas-
ing, thereby substantially eliminating excessive
stresses and strains in the material forming the
walls of the shell, in that portion of the.shell
which remains above the terminus of the lower
limits-of the protective casing. After the core-

40
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like ram has been employed for driving the shell :

to: the depth as preseribed, the core-like ram is
removed, the shell filled with concrete, and there-

after  the " protective outside casing removed. ¢

whereupon the reenforced pile’ a,fter sentlng 1s
ready toreceive the load.
- Referring to the drawings in more detail, ref-
" erence character I designates the outside pro-
tective casing which. is assembled with the core-
- Yike ram 2 disposed’ centrally therein, the core-
like ram 2 having an end cap 3 detachably secured
thereon by means of removablé pin 4. The end
c2p 3 is removable from the end of core-like ram
2 to enable-the core-like ram 2 to be subsequently
-used in driving the reenforced shell and concrete
header therein as will be hereinafter described.
The diameter of the removable end cap:3 is such
as to provide an annular spacing’§ between the
_interior wall of the protective casing | and the

. external diameter of the core-like ram 2 adequate

for the introduction of the reenforced sheil which
will: be  hereinafter deseribed. I have indicated
at 6-the driving means which is effective. against
the.upper end of protective casing | and the up-
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shell is lowered in position interiorly of protective
casing 1 and is allowed to set to enable the con-
crete to reach the hardness necessary fo with-
stand.the subsequent driving-as shown.in Fig, 3.

Aplate {1 is dropped into place within corrugated
‘shell 7 on top of the concrete header 9 as shown.

When the concrete forming the header © has set,"
the reenforced shell is lowered. into position in-
feriorly of protective casing 1 as shown in Fig. 4
and is driven- into-the ground by blows applied
upcn driving means 6 from g suitable pile driver
and transmitted through the concrete header 8.

The driving cperation is continued until tlhe cor-

- rugated -sheet metal shell T and concrete header

9 penetrates the earth to the position shown in
Fig. 5, until the desired degree of friction and
bearing capacity is attained. - The driving oper-
ation is discontinued before the upper limit of the

concrete header 9 is allowed to pass the. lower

terminusi® of the protective casing {, +hereby
eliminating excessive stresses and strains on the
wall structure of corrugated sheet metal shell T
which would otherwise be brought about by fric-

‘tion of the reenforced casing against the earth.

‘The conérete header 8 serves an important
function in protecting the corrugated sheet metal
shell 7 for if the corrugated shell was  driven
without the concrete plug’ in the lower end, such
shell in the course of the dri iving operation would
inherently rub against -rocks, etc., and be in-
jured, thus permitting water and mud to seep
into the shell. The plle of my invention has
the concrete header 9 in the lower end thereof
to the full extent to which it is drivenh below the
outside casing and no amount of rubbing against
chbstacles can cause a breakage or g leak. Thus
I provide a clean, dry, pile of great permanency.

When the pile has been driven to the position
shown- in Fig. 5, the core-like ram 2 .is with-
‘drawn and the hollow. corrugated sheet metal
shell 7 is filled with concrete from the upper limis
of concrete header 8 at plate {1 to the upper
end of the corrugated sheet metal shell 7 as
shewn at 12 in Fig. 6. The rrotective casing |
is then withdrawn and the forming of other piles
commensed. This. method permits the driving
of .any desu‘ed number of piles in less time and
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at less expense than by any method shown by the
existing art. :

In Fig. 7 I have shown & fragmentary sec-
tiorial view of the lower end of the core-like ram
aad the socket-like construction of the remov-
able end cap 3 which fits over the end of the
core-like ram 2. -Diametrically opposite aper-
tures 2q¢ are provided adjacent the lower end of
the core-like ram 2 as indicated at 2¢ and align-
able diametrically extending apertures 2a are
provided.in the socket-like removable end cap 3.
The removable end cap 8 extends beyond the
diameter of the outside of the core-like tam 2
to provide for the annular spacing B between the
core-like ram 2 and the interior wall of the pro-
tective casing {1 so that the core-like ram 2 is
constantly driven downwardly while maintain-
ing alignment within the protective casing {. In
Fig. 8 I have shown the assembled relation of
the removable end cap 3 and the core-like ram
2 effected by means of removable pin 4. Fig 9
shows. o transverse sectional view of the manner

L=
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in which the removable pin & extends diametri-

cally through the removable end cap and:core-
like ram for maintaining the removable end cap
in position,

Figs. 10 and 11 show the two extreme posi-
tions cf the concrete header of the corrugated
sheet -metal shell 7, that is, the position before
driving the pile and the position when the driving
operation is approximately complete. It will be
seen that the concrete header within. the cor-
rugated sheey metal shell T at all times protects
the corrugated sheet metal shell ‘T against the
frictional forces developed by the driving opera-
tion. That ig to say, in the driving of the cor-
rugated sheet metal shell T from the position
shown in Fig. 19 to the position shown in Fig. 11,
the walls of the hollow portion of the corrugated
sheet metal shell 7 at no time contact the earth.
The driving of the pile is discontinued in approxi-
mately the position illustrated in Fig. 11, that
is, before the upper limit of the concrete header
9 passes below the lower terminus {0 of the pro-
tective casing | so that frictional stresses and
strains on the hollow portion of the wall struc-
ture of the corrugated sheet metal shell T are
eliminated.

1t is not essential that the header 8 be precast

25
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in the shell T before the shell is lowered into
position in the protective casing f. In some in-
stances it may be more feasible and convenient
to manipulate the shell T without ‘the added
weight of the concrete header &, and in such
cases the production of the header -may be post-
poned until the shell 7 has been lowered within
the protective casing I, whereupon the required
amount of concrete may be introduced into the
shell and allowed to harden to form the header
9, before the shell 7 is driven the required added
distance into the earth below the lower terminus
of the protective casing.

While T have described my invention in ac-
cordance with the preferred manner of carrying
out the method of my invention for forming a
pile according tc the preferred construction of
my invention, I realize that modifications in de-
tail may be made and I do not intend my in-~
vention to be limited to the specific method or .
steps enumerated or to the particular methods
involved, but desire thai my invention cover
modifications of my method and modifications
of the structure produced thereby and I intend
no limitations upon my invention other than may
be imposed by the scope of the appended claim.

What I claim as new and desire to secure by
Letters Patent of the United States is as follows:

In a system for forming piles wherein a core-
like ram and casing are driven intc the earth,
the ram withdrawd, and a shell having a con-
crete header therein lowered through the casing,
the method of forming the pile which consists
in driving the concrete header into the earth by
blows delivered by said ram against the upper
end of said concrete header within said shell .
through the casing to a distance in which the
upper surface of the concrete header extends
above the lower terminus of the casing for pre-
venting direct exposure of the annular zone of
said shell immediately adjacent the upper end of
said : concrete header to friction and abrasion
against the earth, withdrawing the core-like ram,
filling the shell with concrete extending from
the upper surface of 'said - conecrete  header
through said shell and thereafter removing said
casing and retaining the concrete filled shell pile
in the earth. :

JOSEPH F. McCOOK.




