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with the parts in final position.
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To all whom 1t m Y COnCern:

Be 1t known that 1, HOW \rD C. HoLyns,
citizen of the Umtml States, residine in the
city and county of San I'raneisco and State
of Cahimmh, have mvented new and useful
Improvements in Pile Structures, of which
owiIng 1s 2 spectfication.

My invention relates to hmprovements in
pﬂe and similar devices, such as may be em-
ployed to provide o loundation for the FUP-
port of wharves, and like or equivalent struce-
tures.

It consists 1 a combination of parts, and
in details of construction which will be more
fully explained by reference to the accompa-
nymge (drawings, 1n which—

Blgme 1 1s an elevation and 1}{1.1‘ti“=1 seetion
1.*1“ 218 &
i, 1,
Ifig. 318 a view showine the position ol cyhin-
der before driving. _*w <, B, 6 and 7 are
modifications of the device.

Where piles are driven in mud, and
clally where the mud 1s deep and sof

CsPe-
t, de-

'pfindeme must be had upon what is termed

“skin friction”, or that quality of the mud
which causes 1t to adhere so continually to
the surface as to form m a ereat measure a
sutlicient support for the pites, and the strue-
ture carried thereby.

It is the object of my pleamt mvention to
take advantace of this skin [Tiction, and to
increase its eilectivencss.

A represents a pile which may be driven
into the mud or carth at any point where its
services are desived. Around this pile is fit-
ted a casing 2 which 1s adapted to receive
filling of concrete.  This casing mayv be made
of any well known, suitable, or desired ma-
terial. It may be made as here shown of
wooden staves, bound together by hoops,
and 1t hes a &,mimmﬁlv Lm e mmtertor diame-
ter to leave o considerable apﬁ ce around the
pile to receive o filling of conerete.  Within
the casine 2 1 form (thl xs 3 and 4 also

construcet vd of wooden stav es, and securely

fastened to the main m,im{lel with carriagee
bolts.  These cylinders are of such length as
to extend from tne bottom of ‘ilw outer cax-
g upwardly. In the present case they are
shown as exten ine {rom the solid bottom
up to the line of the still
merged surface. The cylinder 4 is prefer-

_ ably made as shown of w edee-shaped staves,
converging {rom the bottom upwardly SO
that its interior Lias a diameter but slightly

mudt of the sub- |
Llw base of the 1mnloumu filling,

sSpecification of Letters Patendt.

follows

Patented April 27, 1500,
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- larger than that of the interior pile. The
pll{_, having been driven to the proper depth,
the casing 1s then driven or forced down until
its lower end rests upon the solid bottom.
The mterior eylinder 4 acts during the driv-
e to foree the soft mud down, and thus

leave the space above these mterior eylinders

substantially free for the subsequent filline
of concrete, and without the 110“{*:}%1@ of
pumping h\ draulicine or otherwise remov-
inge: this interior mud, In order to insure
this action, 1 have found a very suitable
means is to it a casket of some description,
cither of old rope, oakum tule or other
pliable fabric, closely around the pile, and
allow 1t to drop until 1t rests on the mud.
The wooden ¢y linder then beme placed over
the pile, and driven to the solid 101111(LLt1m1
will force the mud out, and as the part 4 is
but shightly larger than the pile, 1t forms o
cuide to hold the pile substantially concen-
tric with the cyimder.  When the eylinder
enters the mud the easket, if used [, 18 forced
up mto the space between the pl_u and the
cvlimder 4, and will close the entrance to the
same, and the mterior mud 1s thus loreed
downward with the eylinder, leaving the por-
tion above the opening frec from the mud.
The shoulder of the evlinder 3 forms o rest-
ing-place for the interior filling of conerete.
and transiits the load of said conerete to the
hard bottom, and also to the main evlinder
to which the mterior one 1s attached.

In some cases and in order to provide an
additional skin {riction, by reason of a larger
pase, I may merease the end section of the
wooden cylimder, by boltime on to the outside
of the eylinders 2, supplemental exterior
wooden eylinders 6, of larger diameter, and
providing a corres pomhnn ly increased super-
fiezal area to give the proper sustaining
power, and %twnﬂth to resist collapsing pres-
SUre.

As shown 1 e, 6, 1 inerease the end see-
tion of the mterior of the wooden eylinder as
: Supplemental ey hnde 7 and 8 of
ﬂma‘lm or less thickness and proper length,
are bolted on to the exterior of the main
cvliinder 2; these extending  successively
below the bottom of said vyllmwlj and pro-
viding the successively inereasing areas, as
)l.-,umy shown 1 the figure. This increases
where the
foundation is such as to mquuc 1t; and i
any event, provides a greatly increased sta-

| bility for the structure.
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| Tt will be understood that various modi-

qcations of the devices herein shown may be
made without materially altering the char-
acter of the invention, the essential features

of which are substantially set forth above.

Having thus described my invention, what
1 claim and desire to secure by Letters Pat-
ent 1s—

1. A structure consisting of a driven pile,
a cylinder of larger diameter adapted to be
sunk around the pile, shorter cylinders fixed
around the lower mterior portion of the main
cylinder, said shorter cylinders being con-
centrically arranged and adapted to extend
from the solid bottom up to the line of the sott
mud of the submerged surface, and adapted
through the driving of the first-named cylimn-
der, to force the soft mud down and thus
leave a space above the other cylinders, and
a filling of concrete or equivalent plastic
material which will harden, surrounding the
pile.

2. A structure consisting of a driven pile,
an inclosing casing of larger diameter adapt-
ed to be sunk around the pile to rest upon the
solid bottom, other cylinders concentric with
the main cylinder and with each other and
fixed within the bottom of the man cylinder,
extending upwardly thereirom, closing the
space between the cylinder and the pile, and
acting as a plunger to force the soft mud
downward when the cylinder 1s sunk. _

3. In a structure of the character de-
scribed, a driven pile, a cylinder of larger
diameter adapted to be sunk around the pile,
other cylinders concentric with each other
and with the main cylinder and extending
{rom the bottom of the main cylnder up-
wardly, having the upper periphery closely
fitting the body of the pile, and acting to

cylinder is sunk to position, said Inteiior cyl-
inders forming shoulders, and a filling of con-
crete surrounding the pile within the cylin-
der and resting upon said shoulaers.

4. In a structure of the character de-
scribed, a driven pile, an exterior inclosing
cylinder of larger diameter adapted to be
sunk around the pile, with interior lining cyl-
inders in the lower part, the upper ends of
said interior cylinders forming an upwardly
convergent guide to center the pile and cas-
ing, and supports, and a body ol concrete
surrounding the pile within the casing, and
resting upon said shoulders.

5. In a structure of the character de-
seribed, a driven pile, an inclosing cylinder
of larger diameter adapted to be sunk around
the pile, interior lining cylinders extending
from the bottom upwardly, the upper por-

force the soft mud downwardly when the

i

020,061

tion forming an upwardly convergent chan-
nel around the pile, a flexible gasket adapt-
ed to fit said channel when the casing 1s sunk
to position, and to force the mud out of the
casing.

6. In a structure of the character de-
scribed, a driven pile, an exterior inclosing
casing of larger diameter, said casing adapt-
ed to be sunk around the pile to the solid bot-
tom, interior cylinders fixed to the lower
part of the casing and decreasing upwardly,
forming a guide to center the casing around
the pile, a shelf or support and a filling ol
concrete surrounding the pile within the cas-
ing and resting upon the shell fornied by the
interior linings.

7. In a structure of the character de-
scribed, a driven pile, an exterior casing
adapted to be sunk around the pile to a
solid bottom, interior linings fixed withun
said casing and extending upwardly from the
bottom, forming a centering device for the
pile and casing, and a shell support for the

' body of concrete surrounding the pile, and

an exterior casing bolted to the lower part
of the main casing and extending {rom the
solid bottom upwardly into the solt super-
posed mud.

3. In a structure of the character de-
seribed, a driven pile, an Inclosing casing ol
larger diameter sunk around the pile and
adapted to receive a filling of concrete, a plu-
rality of exterior cylinders fixed to the mner
cylinder and successively increasing the sur-
face area downwardly to the hard bottom
upon which the eylinder rests.

6. In a structure of the character de-
seribed, a cylinder of large diameter, a plu-
rality of other cylinders surrounding the
iower part of the main cylinder, and succes-
sively extending downwardly below its end

exterior to said cylinder, and resting upon

the hard bottom, and the whole forming a
receptacle for a filling of concrete with a base
of large diameter.

10. In a structure of the character de-
scribed, a main cylindrical casing, a plural-
ity of exterior casings extending downwardly
from the lower part and successively in-
creasing in diameter, and closely fitting the
casing and each other, and a filling of con-
crete therefor.

In testimony whereof 1 have hereunto set
my hand in presence of two subscribing wit-
nesses.

HOWAKD . HOLMES.

Witnesses:
Gro. H. STRONG,
M. V. Corrins.
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