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This invention pertains to the manufac-
ture of composite piles of the type in wh'ch
a pre-formed lower pile  section: is sur-
mounted by a cast-in-place upper concrete
section.

In one method of manufacture the lower
section is driven until its upper end ap-
proaches ground level, then a corrugated
shell is mounted on the head of the lower sec-
tion, after which the lower section and shell
are sunk further by means of a core restng
on the head of the lower section and engag-
ing the interior walls of the shell by radially
movable pads adapted to engage the shell
corrugations.

In order to withstand the strains imposed

on the shell by the driving core, and the.

severe abrasion to which’ the shell is. stb-
jected by contact with the ground throucrh
which’it-is driven, it has been found desir-

‘able to make the shell of comparatively thick

metal.

According to the present invention: the
shell is enclosed during the driving opera-
tion in_a temporary casing -which prevents
contact of the shell with the ground, thereby
obviating the necessity of drawmg the sheil
down by means of a core. Because the shell
is relieved of all driving strains it may be
made of much lighter gauge metal than
formerly. For instance, under certain cir-
cumstances. it has been found pos31b1e to re-
duce the metal thickness from 20 to 24 gauge.
The shell is attached to the lower pile section

in‘any suitable manner and the lower sec-
tion is driven by a follower resting on the

head of the lower section within the shell.
The temporary casing is driven with the fol-

lower and the permanent shell, between the

temporary casing and the follower, simply
follows the lower section down by gravity..
If desired, sufficient space may. be prov*ded
between the follower and the temporary.cas-
ing to accommodate shells of different sizes,

Whereby the same apparatus may be used for-
sinking shells of different diameters, which =

cannot be done when the shellsare drlven by
cores, because each core is suitable for only
one particular size of shell. "-This feature
often leads to important savings in cost of

1931. Serial No 545,720.

manufacture, especmlly When the plles are
formed at a-place distant from the place.of
manufacture of the shells.” If shells-of a sin-

gle diameter are used, they cannot be “nested”. = -
i

in shlpment and the’ freight charges are ex-
cessive.in relation to the total cost of the job.
If, on the other hand, shells of various diam-
eter are ‘used, freight is kept down, but, since

by prev_ous methods, each particular diam-

eter of shell requires a driving core of its

own, and since the cost of collapslble cores is -

very high, the expense of using cores of va-
riolis diameters on a s1n01e 3ob is often pro-
hibitive.

The present invention overcomes the above
objections. ‘The apparatus comprises no’ex-
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pensive equipment but only a follower and - L

a»tubular casing, both simple and.inéxpen-
sive:
rious diameters, therefore the shells may be
nested ~for shipment. In actual practice
three sizes:of nestable shells have been dr1ven
with the same apparatus.

JFurther and other objects and’ advmntages |

will be apparent from the specification and

' The apparatus will sink shells of va- .

75

claims, and from the accompanying draw- -

ings which illustrate what is now considered *
the preferred embodiment of ‘the invention. -

Fig. 1 shows'a wooder pile driven until its

head is near ground -level, -the head being

80

adapted-for-the wedge-ring- type of connec- "

tion to the shell.

Fig. 2 shows the- Wedcre rlng, shell cou- ‘

pling-ring; follower, boot and drive casing -

before the wedge-ring is pushed home. .

85

Fig. 3 is similar to Fig. 2 except that the -

wedge-ring ‘has locked the couphng to the
lower section.

~ Fig. 4 shows the parts durmO‘ the drlvmor '
operation’ with the"boot cupped around the, i

lower end of the drive casing.

.-Fig.:5 shows the completed pile after the

shell 18 ﬁlled with eoncrete.

Fig. 6 is an: enlarfred detailed’ view of a
portlon of Fig. 4.

Fig. 7 is a view. of a shghtly ‘modified

form of the invention apphed to'a concrete

-lower. pile section..
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For the purpose-of 111ustrat10n the 1nven-m

tlon is shown in~Figs. 1 to 6 apphed to a



* wooden lower section having a head adapted

0.

10

for use of a wedge-ring for locking the upper

shell coupling to the lower section. A mod-

ified embodiment is shown in Fig. 7 in which
a concrete lower section is used. R

Referring to Figs. 1 to 6 inclusive, the
wooden lower section designated 10 has a
tenon 12 and an annular shoulder 14 around
the base of the tenon. ' After section 10 is
driven as in Fig. 1, the wedge-ring 16 is ap-
plied around tenon 12-and resting on shoul-
der 14; shell coupling 18 is put in place with
its lower end around shoulder 14 and its
upper end attached to the lower end of cor-

rugated shell 20; annular plate 22 is placed

around the lower end of coupling 18; fol-
lower 24 is lowered into place within shell
20-‘until the rim 26 -of 1its lower: counter-

‘bored end rests on wedge-ring 16; and the

outer temporary casing 28 is. placed around
shell: 20. - The parts are then .in the posi-

. tions shown in Fig. 2. Next, the follower

24 and casing 28 are driven to the positions
shown in Fig. 8, in which wedge-ring 16 has

5 been forced downwardly into shoulder 14 to -
expand a portion thereof into engagement

with the tapered lower end of coupling 18,
thereby locking the coupling (and conse-

Can quently shell 20) to. the lower pile.section;

30

follower 24 rests on the top of tenon 125 and

the lower end of casing 28 contacts with

ring 22.

<. Further:driving forces the parts into.-the

-7 _ground asin Fig. 4 with all parts-in the

same positions as in Fig. 3 except that pas-
sage through the ground has. forced the outer-

- rim of plate 22 into a cup-shaped boot forma-

tion around the lower end of casing 28 there-
by serving to exclude dirt from the space -
between shell 20 and casing 28.

Fig. 5 shows the pile after it has ‘been
driven to proper footing; after follower 24
and casing 28 have been removed ; after-shell

20 has been filled. with concrete 80 ; and after

the surrounding earth has closed around the
upper pile section. , e

~ ' In F¥ig. 6 are shown, in enlarged '.f(‘)’rm,
- most of the details mentioned above. Cou-

50,

pling sleeve 18 is shown as threaded onto
shell 20, but it may of course be fastened

‘thereto by welding or otherwise. - In Fig.

.6 the fact is brought out that there is suffi-

.(dotted) ‘of greater diameter than shell 20, .

~ _cient space between the exterior of follower
"~ 24 and the interior of temporary ‘casing 28 -

to accommodate ‘at least three diameters of
nestable shells, for instance .a shell 32,
(dotted) of lesser diametér; and 'a shell 84

any of which may be driven by the same

" apparatus, the only: necessary change being -
_to provide -a coupling 18 having’ an upper
end of proper shape to engage the particular-

~ ghell being used. =

~+ Fig. 7 shows the inﬁénﬁbn applied to: a

concrete lower section instead of to a- wooden

1,890,268

lower section as described above. The lower -

section is of square concrete 36, having a.
‘tenon 38 formed by casting it in a helically

corrugated sleeve 40 which remains on the

~‘tenon to receive the lower end of a coupling
49 adapted at its upper end for attachment

0

to the lower end of a shell.such as 44, 46 :

or 48. A follower 50 serves to drive the
lower  precast section. . This. embodiment
serves to illustrate the Tact that under some
conditions of soil; etc., boot plate 22 may be
omitted ‘because the soil will mot-enter the

“space -between shell and casing sufficiently.

to do any harm.
Tt is to be understood

that thefjin?ehtjion' is 8

75
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not limited to the specific embodiment herein. -

illustrated and described,- but may be used

in other ways without departure from its
spirit as defined by the following ¢laims, -~ -

Ieclaim:. .0 , RS T

1. Apparatus for sinking into the ground a
pre-formed lower pile section having a com-
plete upper pile shell permanently attached
thereto in which an upper concrete pile sec-
tion is-to be cast-in situ, comprising means

for driving said lower section whereby said

8

90

section and said: shell are sunk into the =

ground, in combination with a temporary cas-

ing surrounding said shell and driven simul-
‘taneously. therewith, said temporary-casing

serving to protect the shell in driving: and
adapted to be withdrawn after driving of
the shell. DR e

9. The invention set forth infcl‘a'in:; 1in -

which means is provided for closing the space
between said shell and the bottom of said tem-
porary casing to prevent entrance of earth
therebetween during driving.

3. Apparatus for sinking into the ground -
_a pre-formed lower pile section having a.com-

plete upper pile shell permanently: attached

95
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thereto in which-an upper concrete pile sec-- -

tion is to be cast.in situ, comprising,in com-

bination, a follower within the shell and

a temporary casing without theshell, said fol-

said shell from contact with the ground dur-

‘ing the driving operation and to be with-

drawn after driving of the shell. -

110

“lower-and said casing being adapted for driv--
‘ing simultaneously, said follower serving to -

“sink ‘the lower section and shell into the
ground ‘and said casing serving to protect: |,

115

. 4. The invention set forth in-claim 3 an-

which an annular plate below said caging

forms, during the driving operation; a cup-

shaped boot around the lower end of said cas-

ifig to prevent.entrance of earth between said

shell and said casing. L
5. In the method of forming a composite

pile, the steps of attaching a complete upper-

pile shell to the upper end of a pre-formed

Jower pile section, sinking said lower section
and said shell-into the ground.and surrownd-:
ing said shell with a casing to prevent con--

120 :
o5

T
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tact of said shell with the ground during the

driving operation. :
6. In the method of forming a composite

- pile, the steps of attaching a complete upper

30

B0
S

pile shell to the upper end of a pre-formed
lower pile section, sinking said lower section
and said shell into the ground, surrounding
said shell with a casing to prevent contact of
said shell with the ground during the driving
operation and filling said shell with concrete
to form the upper pile section.

7. In the method of forming a composite
pile, the steps of attaching a complete upper
pile shell to the upper end of a pre-formed
Tower pile section, sinking said lower section
and said shell into the ground, surrounding
said shell with a casing to prevent contact of

said shell with the ground during the driving-. , ) !
. complete upper pile shell ‘attached to its

operation and removing said casing.

8. In the method of forming a composite.

pile, the steps of attaching a complete upper

pile shell to the upper end of a pre-formed

lower pile section, sinking said lower section
and said shell into the ground, surrounding
said shell with a casing to prevent contact of
said shell with the ground during the driving
operation, removing said casing, and filling
said shell with concrete to form the upper
pile section. : :
9. Apparatus for sinking into the ground
a preformed lower pile section adapted to

have a complete upper pile shell of one of-

various predetermined diameters attached

thereto in which an upper concrete pile sec-

tion is to be cast in situ, comprising a fol-
lower for driving said lower section Whereblz
said section and said selected shell are sun

into the ground, in combination with a tem-
porary casing surrounding said selected shell,

o said casing being adapted to be driven simul-

taneously with said follower, substantially as
described.

10. The method of forming a composite pile
which comprises driving a preformed lower

pile section with a thin complete upper pile

shell permanently attached to its upper end
to be subsequently filled with concrete, and
providing protecting means for preventing

contact of such shell with the ground during

driving. ‘ ,

11. The method of forming a composite
pile which comprises driving a preformed
lower pile section into the ground, with a
thin' complete upper pile shell permanently

ing protecting means for preventing contact
of the shell with the ground during driving
and subsequently filling the shell with con-
crete.

12. The method of forming a composite pile
which comprises driving a preformed lower
pile section into the ground with a thin com-
plete upper pile shell permanently attached
to the upper end thereof, providing protect-
ing means for the shell to prevent contact

_‘3

with the groﬁ_.nd during driving, subsequently

filling the shell with concrete, and then with-

drawing the shell protection to permit the

surrounding ground to contact with the shell.
18. The method of forming & composite

70

pile which comprises driving a preformed

lower pile section into. the ground, with a
thin complete upper pile shell attached to the
upper end thereof, simultaneously driving a
casing surrounding the shell to protect the
same against contact with the ground during
driving, subsequently filling the shell with
concrete and then withdrawing the casing to
permit the surrounding ground to' contact
with the shell.: - R «

14, The method of forming a composite
pile which ‘comprises driving a_ preformed

75

lower pile section into the ground, with a thin

upper end thereof, surrounding the shell with

a protecting casing and driving said casing -
simultaneously with the preformed section -

and damming off the space between the casing

and shell to prevent entrance of dirt there-

between during driving. - v :
In testimony whereof T hereto affix my sig-

nature. . :
’ HERMAN R. . SMITH.

5 attached to the upper end thereof, provid- -
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