1,831,210

LALLM L LML L L LA AL LA L AL RO LA LA L LAl

A
N %%%%%%%%%MM%%%%%%%WWl

ﬂ iy

V////////u//////xwwwmwmw ==
= i

oY NN &

U I o, 722~z ,
Q
2

GRS

Filed Nov. 2, 1927

J. H. THORNLEY ET AL
PILE DRIVING APPARATUS

“Nov. 10, 1931.

v N e
\ L IR R § i
T NN o\
h / ) < »Jd"ﬁll_ // A > \
]8R 3% L) _/é/ﬂ/_/ﬂ/%ﬂ I N
.,n_ S 5“ b» ﬁ / \\\\/\\M/A\/\\\\\A\\ﬁ /»m/\\/ﬂs\\\/ /\\A \\\\\\/A /N \\\\\\\\\\\\\\\\\\%“NW\\\\A\\/MV\V //
l_.hull.. = ! N
T NJ ™~ N\ RS 9&
/ EEZIN SR Dy ® N\
vl uf oI vl,u W
g Hh O T
SR N o
N
RN

e

\ / & \\ WKW y
S X NN N N =



Patented Nov. 10, 1931

 UNITED STATES

1,831,210

PATENT OFFICE

. JOSEPH H. THORNLEY, OF CHICAGO, AND GLENN L. SHERWOOD, OF 0AK PARK, TLLINOIS,
ASSIGNORS TO WESTERN FOUNDATION COMPANY, OF CHICAGO, ILLINOIS, A COR-

~

U

20

PORATION OF ILLINOIS IR

. PILE DRIVING APPARATUS

~ Application filed November 2, 1927. Serial No. 230,437,

The present invention relates primarily to
pile driving apparatus of the type employed
for driving wood piles below ground level,
such apparatus having its principal utility
in connection with the making of composite
piles wherein a concrete section is joined to

‘the upper end of a wood pile section. How-

ever, as will hereinafter appear, certain fea-

-tures of our invention have application to-

other types of apparatus employed in pile
driving and forming operations, such as to
the ordinary core and casing which is fre-
quently employed for sinking the hole “in
which a cast-in-place pile is to be formed. "
With reference to the present embodiment
of our invention for driving piles, one of the
particular objects of the invention is to im-
proveupon the construction of core andcasing
which is usually employed for driving wood
pile sections below ground level. ‘The.core,
as 1s ‘well known, is adapted to engage over
the upper end of the pile to have the blows
of the hammer transmitted therethrough to
the: pile, the core serving as a follower for
following the upper end of the wood pile
down into the ground.: The casing surrounds

the core and extends down and embraces the

upper end of the pile, in ‘which relation’it
aids to guide the pile during’ driving and
also- serves. as a hollow extension within
which the upper concrete portion can be an-

- chored to the upper end of the wood: pile.
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According to the usual practice of making

these composite piles, this casing is with-
drawn- after the upper conerete section has
been joined to the wood pile section.

The preferred practice most generally fol-
lowed in making these cores is‘to constrict
the same of a long length of heavy pipe or
tubular shell, to the lower end of which is
secured a base casting having a socket there-
in adapted to engage over the upper end of
the pile. This socket serves to prevent the
driving blows from splitting or shattering
the upper end of the wood pile. The opera-

tion of driving the pile through the inter-
posed core generally resultsin the aforesaid

- socket seizing or becoming wedged over the
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upper end of the pile, necessitating the exer-

tion of considerable lifting pressure on the

Ing the casing up out of the ground. The
‘casing is subjected to earth pressure, and to

core in order to sgparafe the latter vffom the
head of the pile. -The joint between the pipe

section and the base cdsting ‘of the core must -

be capable of withstanding - these ' lifting

‘stresses, and it is with the mannéer of form: j;

ing this joint that one of the primary fea- -
tures of our invention is-concernéd. - More
specifically, this joint is of a swaged type
which, in its initial forming, is produced by
endwise compression- pressure between the
pipe section and' the base section. "By em-
ploying such form of joint, the driving blows
imparted to the core in the operation of driv-
ing a pile are effective to retain the swaged
form of the joint. Hence; if the lifting pres-::
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sure exerted in freeing the core from one pile

should have any tendency to:loosen the joint,
the same is immediately reformed to its pre-
vious effectiveness by the succeeding opera-
tion of driving the next pile. = v
Another feature of the invention is con-
cerned with the manner of joining the upper
end of the casing to the lifting collar through -
which the lifting forces are exerted in pull-

the friction established between the soil and
the outer sides of the casing, so that the with-
drawing of the casing frequently requires the
exertion .of considerable lifting pressure on

.the collar. - Here again we employ a swaged

type of joint to join the collar-to the casing.
The driving head on the upper end of the"
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core is arranged to cooperate with the swaged -

“joint, such driving: head having a swaging -

or joint-forming surface which engages with
the swaged joint between the casing and the
collar.  The driving blows imparted to the
core for driving the core and casing into the
ground, are = transmitted to - the - casing:
through the contact of this swaging surface
with the joint. ' Thus in each operation of
driving a pile, the driving blows transmitted
to the casing are utilized to maintain the
swaged joint between.the casing and the
collar in effective condition: S
Another feature of our invention' is‘con-
cerned with the’ manner of establishing a
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temporary. waterproof joint between the low-

er. portion of the casing and the sides of the -
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wood pile. The purpose of this joint is to
exclude water and soil from the lower end
of the casing, so that the interior of the lat-
ter will be substantially dry for forming the

b

pile has been driven and the core withdrawn.
Referring to the accompanying drawings

“illustrating the preferred -manner of carry- -

Ing out-our invention: :
10 T2, . . . .
Figure 1 is a vertical sectional view show-

ing the core and casing engaging over the.

upper end of a wood pile in the operation ot
driving the same; . :

15 Fligure 2 is a fragmentary sectional view

--on.a Jarger-scale, showing the. swaged-joint

«-section to.the base or.socket member;

Figure 3 is a similar sectional view-show-

- g9 ing the swaged joint:which: joins the upper ™
~-end of the casing-to. the hoisting ccollarj. and -
“Figure 4 ig another:fragmentary sectional.

~-view.showing the.waterproof: joint-which is

~-established betweenthelower end of the cas-.

- o5.ing.and the sides of the pile.
... Referring to. Figure 1, a typical: wood pile

- isdindicated at 8. - When this wood pile. is to.

-be: employed. as. the lower portion of a-com-
~posite pile, the upper end ofsuch wood pile is

- go-usually-tapered. as-indicated at 9 so as to-fa--
«ieilitate the forming- of a-joint-between the-
~wood pile section and the upper concrete sec-,

~tion:svhich isjoined thereto.

_.-~casing.. 12, .the latter . surrounding: the core

--and being of sufficiently large diameter to ex-:
+tend::down over the upper.-end-of the wood :
2pile. - As-previeusly remarked] the core:11.-
.. g0 tunctions:as a-follower: throughwhich driv-.

-ing blows.are:transmitted -from the pile driv-:

ing hammer. 13 to:the wood pile.: (' The lower

-ends of the'leads of a-typical-pile driver-der--=

arick-aredndicated at 14, between which leads

- 45 the coreiand casing are-guided i the:driving -

i of the pile. The core.11 comprises a-length

~of heavy pipe ortubularshell 11%coristituting .

... steni forthe core; to-the upper.end of which

- is: suitably-secured a.-driving head-16. - The ..

i 50::blows of theshammer. 18-aredmparted to this
-driving head; and the-same is-provided: with
-rsuitable hooks, openings:or:like means, rep-

~-resented by the-openings 17, for:establishing:
iconnéction - with: hoisting ~rigging: through.
- 55:which the core can be-lifted from the ground. -:

«-The lower end of:the pipe section 11/:carries

i<its lower end;-adapted torengage over the ta-

concrete section of the pile upon. the upper
end.of the wood pile section after. the wood+

_base section 19 is formed in this recess.
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shoulders for interlocking in the concrete
section which is subsequently formed on the
upper end of the wood pile. The socket 21 is
proportioned to engage over such wire coil 22.
- The:base 19 is formed: with a shoulder 23,

.see:Fig. 2, from which rises an.anhular flange

or neck portion 24. The pipe section 11” fits
down over the neck 24 and enters an annuiar

-groove or-recess 25 formed in the-shoulder
“23 at-the- base of the neck 24."*The swaged

joint which couples-the pipe section 11’ to the
It
will be noted that the two sides walls 26 of

...such. recess. diverge. outwardly and down-

wardly, so that the recess is wedge shaped in

~profile. - The force of the:driving blows im-
.shich joins the lower end of the tubular core

parted to the upper-end of the core is borne

"by the lower-edge of -the pipersection bear-
‘ingragainst the bottom:wall 27 of the recess.

This results: in the lower edgei of the: pipe
section being swaged or.expanded outwardly

~into pressure engagement with the diverging
-gide-walls 26 of the recess. .'Fo augment: this
-:swaging operation, a-wedge shaped ridge 28

may be extended: up from the center of the; !

‘bottom-wall 27 to-act as a-splitting or divid-

ing member for spreading the opposite side
surfaces of the pipe-section: outwardly:into
pressure engagement with the-divergent side
walls-26 of the-recess. »TIt-will-be observed:

.that -the - present - construction:provides a

-swaged or exparded: joint-between  the-stem

=i /portion: 117~ and. base: 'portion: 19, through
. The.apparatus for driving these wood piles:

- 35 below ground level:comprises a core. 11-and -

which joint the driving blows aretransmitted
to-the pile, with- the wvesult that. the force of
the driving-blows servestomaintain the joint

“intightly swaged engagement. < Hence; if ithe

lifting: pressure - necessary - to:separate “the
socket 21 from: the tapered head 9:6f one of
the: piles «should tend . to:loosen- this:joint.
the-saine is. immediately veformed to its pre-

-vious tightly swaged engagement by the op-

eration: of driving the next suceeeding: pile.
. The-casing: 12 is:constructed: of a length
of heavy pipe-or tubular shell 12% of saffici--

-ently Jarge. diameter- to-pass.-down’ over the

core-base 19 and around-the upper end-of the
vood: pile 8.::This casing isiadapted to follow
ithe core 11 .down into the ground, with its
lower end embracing theupper-portion-of the -
wood pile. -Secured to: the upper-end of the

rcasing-section 12’ is alifting collar 31.-When

it: is-desired to..pull.the casing: outi of-the

~ground, a-hoisting yoke or similar member,

indicated. in..dotted.lines .at 32; issengaged:’

. under.the: lower:shoulder:of: the - collar- 31,
+a-core-base 19 having -a tapered:socket:21-in-. -

and.lifting forces-are-applied to:this-yvoke

.. through tackle rigging- which:passes through
:-pered upper end:9:0f the wood pile.- By-driv- -
« 60: ang-the pile through this tapered: socket, the.
upper end of the pile is prevented-from:split- -
cting: or:shattering.. “In:most-instances, the:
~tapered end 9-of:the-pile: willrhave: a:coil.:
--of heavy wire 22-wound thereon-and:stapled -
63, thereto;. which:wire affords a multiplicity of.-

the sheave-blocks 33 carried by the yoke: 'The

-collar. 31 is secured to:the:uipper-end of:the

casingisection. 12’ by a-swaged-joint, which

.is:also arvanged to.be reformed-orretained in
;tightly iswaged -engagement ‘by.the “driving

‘blows: of. the:hammer.-: In making this-joint,

:the upper-partion of the colar 31is provided-
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with a beveled or sloped inner surface 34
(Fig. 3) in which is formed a recess or groove
35 having an outwardly sloping wedge sur-
face 36. The upper end of the casing section
12 is swaged or expanded outwardly into
this groove, thereby providing a swaged joint
through which the casing is lifted when the
hoisting yoke 32 is engaged under the collar
31. A shoulder 37 at the upper end of the
groove or recess 35 engages the upper edge of
the casing 12”7 and prevents the collar from
being driven downwardly along the casing.
In driving the core down into the ground,
the casing is compelled to follow the core
downwardly through the transmission of
driving forces from the upper end of the core
to the upper end of the casing, and these driv-
ing forces are utilized to maintain the swaged
jomt. To this end, the driving head 16 of
the core is formed with a wedge shaped neck
portion 38 which extends downwardly from
a transverse shoulder 39 adjacent to the lower
end of the driving head. A cylindrical guid-
ing portion 41 extends downwardly from the
lower end of the sloping surface 38. In the
operation of driving a pile, the sloping sur-
face 38 bears against the slopping inner sur-
face of the swaged joint, thereby. transmit-
ting the driving forces of the core to the cas-
ing through this joint. Hence it will be seen
that the surface 38 functions as a joint-form-
ing surface, and if there is any tendency for
the swaged joint to loosen in the operation of
lifting the casing from the ground, the joint
is immediately reformed to its previous-con-
dition in the next pile driving operation. The
cylindrical end portion 41 of the driving
head engages within the cylindrical end of
the casing and serves to center the upper end
of the casing’ with respect-to the core. The
upper ends of the core and casing receive the
guiding influence of the derrick leads 14
either through direct engagement of the core
head 16 therewith, or by virtue of the en-
gagement of the core head with the base of
the hammer 13.

In order to form an effective joint or splice
between the upper end of the wood pile sec-
tion and the superposed concrete section, it is
desirable that water and soil be excluded
from the lower end of the casing so that the
concrete can surround the tapered upper end
9 of the pile'in direct contact therewith. To
this end, we have provided means which af-
fords a substantially waterproof joint be-
tween the lower end of the casing and the
sides of the pile, which joint is maintained
during the driving operation and after the
removal of the core. Referring to Figure 4,
the lower end of the casing has a ring or
sleeve 42 secured thereto, within which is
formed a flared or sloping sealing surface 43.
This sealing surface is adapted to have wedg-
ing engagement over a heavy sealing ring 44
which is secured to the pile. Preferably, such

1,210 3

sealing ring consists of a length of tarred

rope which is wound around the pile and
nailed or stapled thereto. "The rope is prefer--
ably wound with two or mere closely spaced.

turns, and one or more outer turns which are
wound over and between the inner turns,
thereby providing a sealing ring which is of
considerable radial depth and which has ex-
tensive surface engagement along the pile.
The sloped sealing surface 43 is adapted to
move down. into wedging engagement over

this rope grommet or sealing ring. As will.

be noted from Figure 1, the casing 12 is made
considerably longer than the core 11 so that
the lower end of the casing extends down
over a considerable length of the pile. The
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rope grommet or sealing ring 44 is secured

to the pile a measured distance down:from
the upper end thereof, so that the driving
blows transmitted from the core head to the

upper end of the casing will first force the

tapered sealing surface 43 down into. tight
compression engagement.over the rope grom-
met, before the core base 19 engages with the

head of the pile.. Thus the driving blows of

the hammer are utilized to compress the rope
grommet between the surface of the pile and
the sloped sealing surface 43, whereby a tight
joint is created between the casing and pile

which will effectively exclude water and soil.

from the interior of the casing. It will also
‘be .noted that the pressure engagement be-
tween the rope gormmet and the sealing sur-

face 43 affords a lower point of guiding sup--

port between the pile and casing which aids
the casing in maintaining guiding restraint
on the pile. . ‘ :

After the wood pile has been driven to the:

desired depth the core is pulled up out of the
casing, such being performed by suitably con-
necting the tackle rigging to the driving
head 16. Thereupon the upper conecrete sec-
tion of the pile is formed within the casing
12, the tapered upper end 9 of the pile be-
ing imbedded in-this concrete section. In
forming such concrete section a light -shell
may be lowered within the outer casing to en-
gage over the upper end of the wood pile, and
the concrete and any reinforcement placed
within this light shell. Any other preferred
practice of forming the upper concrete sec-
tion may be followed, the present invent on

not béing concerned with the details thereof.:

After the concrete section has been completed.

the outer casing 12 is pulled up out of the-

ground in the manner above described.
While the pile driving apparatus herein-
before described constitutes the preferred em-

bodiment of our invention, it will be under-
stood that the swaged joint illustrated in:
Figure 2 may be employed for uniting the tu-

bular stem and base portion of a core de-
signed for sinking holes in the ground; and
-similarly the swaged joint illustrated in Fig.

3 may be employed for uniting the hoisting
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collar to.the upper .end of the. casing which:
is usually employed in conjunction with such:
core,.this combination of core.and c151ng for:
sinking holes being well known.

What we claim.as our invention-and- desn‘e,
to secure by Letters Patent, is—

1. A pile driving. czppa,ratus for-driving a.
wooden pile comprising the combination of a.
core having driving and guiding engagement .
with the upper end of said pile, a tubular
shell: operatively connected to said core and
having a driving head on the upper end
thereof, a casing extending down. over. the
core-and the upper end of the pile and having
a-collar on the upper end thereof for engage-
ment with the driving head, a conically flared
portion at the lower end of the casing and a-
grommet on the pile engaging with the flared.
p01t1on of the casing to form a water -tight
seal when driving'force is applied to the driv-
ing head.

2. A pile.driving apparatus for driving a.
wooden. pile comprising: the combination: of
a core having driving and guiding. engage-
ment with the upper end of said pile, said
core comprising a.stem portion having a.driv-
ing:head on the upper end thereof, a casing
extending down over the.core.and the upper
end of the:pile and having a collar on the
upper end thereof for engagement with: the
driving head, a conically flared portion: at
the lower end of the casing and a grommet
on the pile engaging with the flared portion
of the-casing to form a water-tight seal when.
driving force is applied to the driving head..

3. A pile driving apparatus for driving
wooden piles comprising the combination of
a-core having a socket therein adapted to
fit over the upper end of the pile for driving

“and -guiding engagement with the pile, said.

core comprising an upwardly extending stem.
portion having a driving head on the ¢ upper
end thereof, a casing extending»down over the
core and the upper end of the pile, a shoulder
on.said casing; a.cooperating shoulder on said
core adapted to seat upon. the shoulder on:
said casing for. transmitting driving blows

~ from said core to said casing, a conically
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flared portion at the lower end of said casing,
and a.grommet on the pile spaced downward-
ly from the upper end thereof and engaging
with the flared portion of said casing to form
a water-tight seal when driving- force is ap-
plied to the driving head.

JOSEPH H. THORNLEY.

GLENN L. SHERWOOD.



