'. .. - \ L -
AR F
. [ ol

S R A R AL

.ﬂ.\h\t.\\\ﬂi\\ﬁﬁ\h\iﬁH.H\ti.ﬁ\ﬁh\\hﬂ\\%\\\\\\H\H
r . o

s

PATENTED FEB. 28, 1904.

by . ¢ - N, i » : c . . . oL
Y- . _,\ : LA ) v _ . P Yy .
cv i WL it ; | LR A . iy - ~ .
£ 9 | il e O A B e ool o N D AP A / \ - < PO
. _ T A R s TR { Welt o Y (X A ol A
Pl Lol il ke ot ; LTl e T T TN iy ol hogingnglngiogrly B Sy by R A - A - " \
| E w . \ AKALIILF ik b SR LT LEEFI TP ITIT: lﬁﬁlhﬁk\hﬁ.ﬁh S hﬂ!ﬂﬁh\%\“ﬁ\k\\\\\\t\“ﬁuU.WMJWWFJVUWWT‘ fiflr.._..r.__.__..f..\VMH{%;WM%...I_._:..M...\.J.riu....vungffffffffff}rﬂél/fr}ﬂf#f@Jﬂf.}ﬂ.‘ﬂ.ﬂfrﬁ oy
° E «U-.. C : \ ._.:....h.n\.._1.....1.._..\.....__...__...._...__.......-.\kh.___.._.......h,ﬂ\\hﬁkt\\h&ﬁ“ﬂ\\ﬁ“ﬂhﬁh&% Ll : ‘e . _ . : " . "
= B Y B N N R S8 _ riis, = .
= KEoq _ Y LIS 7R 7SI 7 22X AL
e 2 W/ : _ " | -
- e .
= AN
o Ry ¥
72 B < R e _ _
ﬂLG m : . | ....h...r 4‘1“1 u 7 25y ..‘., . P N ¢ I,.._,,...... G A TS -
> R R T e o o & o o < A‘L et e /1% Rl Ot A bt |
m > _ . AN R R R R R s s s e
ﬂ ' o . oy 1___-.. o] P a'y - _.__.._._. .
M e SR Fley
=g~ A e
- - iy i " Sull g .m. vy iy
P . . __h__.. ._..,.,_. o~ %Huﬁ- .ﬁ..r..
o AN RN RN A A AR . Y e s
- . : . ﬁ .f y , \ z [ - i) h - _ﬂ wuT e L
o e} . ./ J.Vfﬁ,f/JA_Z_.ffff?ffﬁffff/ﬁ#ff#ﬂrm//#f%ﬁﬁ?f#fgﬁﬁfdW#fﬁfffﬁ#fﬁﬂﬂffff?ff/ f#ff#ﬁ#ﬁ#ﬁfﬁwﬁfffff#ﬁf#f?ﬁ#fffﬁ.ﬁﬁﬁ_".._.. o

Z
I

5

hana

%

I

=~ ﬁ .i —== e - ~
.L,. A - ._,.&e..._. / .i._.,...
S r L .,

-t L

- -

v .wa.,\.\

N TS
. . ~ i % e :

- .
U 4 -k e T b -—

- . . . R T O NN \ . AAAR AR ANATR <
& ...- - — F— 1-..rl1|_l ¥, ) n B = - ' -.-_ I|-. - ||__.|1i #4.. ! L r - T o * L™ L.ll... = 4 iy e = .-_.l 5 i ..|-i 3 -~ . 4 * -.-{ - 1#&@&?&?&?&%?&1&?&#&??
- ™ ] . - - . ‘. L] r -, » H - - . - l—_ - [ . -.-. . - ..llll-.....-l.-_l.l ’ - . l o -- LI | T L - |I1I-If|. ., I- [ T .l .-.- t._- | -r.“_ _.I_l.}.nq..:" * ! ”‘...-..P - “ . l”l-.ﬂ.r.ll r ‘..l .I-.II ’l .-TI 1l | _lrl_i;”--” l.- “H}!ﬂ-

——

L

» —— a * = [ L * " e o

a
iy ’  m -

/,
- [ & ' .
[ -_ PR I L "
T s e B Y J s
- -

- . - F
A ' R na a - L] - - - * B " - 4 " = o

" . .ﬁ- F ] - .
- .J._.- g v . r . ..I.I--.HI-_II.I-_-._.II. - - "
: A r b ] ) |

[ - u []

s 1 - - . L | | ™ = i Yy a
LY L] - g . » il [ ] u - - [

. . - ¥ - ' ¥ * L - L] — —— - r Bk
s - - - L] t ] - L] * - ¥ . ] T . l'.-llll.il b
. [ . - ] L] 4 & B - o P L3 ] - - d -
- nl_ - 4 am o Hui“..- .t - Ilthll.-._ll.:._..- . » - '] Hlﬂ. it .. - . ] - oo P - - . L x *. - X ]
] 21“ + . .- .
- = = L) - ]
- [ ] L]

~
ﬁﬁC. I , > i _
N C e cermaem e T y . , . . - Py i o i ’~ : - t ot “ . . i .
iqw.h‘_-d.ﬂi.i“iaﬂﬂﬂlmﬂr“ilt‘.&n ' [y - . A i f | | ; i..\ , .lt l.____.. - | i ™ ; ’ " : ! . -
. ) AR LU K E Lok /ol O Ll LA _ D% |

- - 4 -
. - s om mk Ty e
—y - [ " - . ' - ¥ ¥ ) w = - - ri o Ta.

R e e — TS < - S M e,
YRR wx\. _ NN %ﬁ,fi e T T S
’ “,..- ,-- - e N * A .*
. ™ ;. ﬁ_ 3 . F L ) l. i HL..-
.H ...- \ﬁ«-_._\

._-...l [  — & -t | ] [ ] .
e L I S | ..l..!-...lll.-.-..ﬂ_.!...lnll._l ___.i_.-.ﬂin...l.-f..l...‘ln._..”-.

PSS u.w...ﬁ. oS S U KRR
| > X

R |
&I _\._... oy v _ _
- ?\\ . “.t W, ....w ; ._U. &ty.\ -..LE. >

:

S

.

No. 753,008.

NO MODEL,
e
Hloirsy s

THE NORAIS PETERS CD., PHOTC-LITHO., WASHINGTON, D. C.

"
e




IO

20

30

No, 7 53 008

UNITED STATES

Patented Februa,r'y 23, 1904.

PATENT OFFICE.

' FRANK SHUMAN, OF PHILADELPHIA, PENNSYLVANIA.

o ._FORMING_-_OQNCRETE PILES.
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(Mo model,)

To all whom it may concerm:

~ Be it known that I, FRANK SHUMAN, a citi-
zen of the United Sta,tes, residing in Phlladel-
phia, Pennsylvania, have mvented certain Im-
provements in Forming Concrete Piles, of
which the following is a specification.

My invention consists of a certain improve-

ment in or modification.of that constituting
the subject of my Letters Patent No. 733,337,
dated July 7, 1903, the object of my present
invention being to adapt some of the princi-
ples of said previously-patented invention to

the formation of concrete piles in sand or |

other soil which offers a high resistance to the
displacement caused by driving into it an or-
dinary solid pile or a tubular pﬂe ClOSBd at
the bottom.

In the accompanying drawings, Flg'ure 11s
a sectional view illustrating the
the formation of a concrete pile in accordance
with my presentinvention. Fig. 2 illustmtes
the second stage of said process, and Figs. 3
and 4 illustrate another method of carrymﬁ'
out the first stage of the process.

In carrying out the process forming the :

subject of my patented invention above re-

ferred to a hollow pile provided with a de-

tachable point was driven into the ground, so

as to form an opéning of the desired diameter
therein, and the hollow pile was then with-

. drawn without the point and preferably by a

slow or intermittent movement, and during |
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such withdrawal the concrete was filled into
the opening through the pile, the.concrete

being supplied in such quantity relatively to-

the rate of withdrawal of the pile that a head
of concrete extfending some distance above
the lower end of the plle Was mamta,med dur-—
ing such withdrawal.

In carrying out my present invention 1 use
in sand or compact soil in place.of a solid pile
or a tubular pile closed at the bottom a tube

open at the bottom, as such a tube can be
sunk or driven into the sand or soil with much

less displacement of the latter than the closed
pile, and hence with a less expenaiture of
POWET.

In Fig. 1 of the drawings I have illustrated

a method of sinking a tube 1 by displacing

50 the sand or soil within the same by means of

irst stage In’

- a water-jet from a pipe 2, secured to the tube,
pressure being also exerted upon the top of
the tube, if desired, in order to assist the
weight of the same in causing it to sink as
said sand or soil is displaced. - The displacing

of the sand or soil within the tube by means’

of the water-jet may proceed simultaneously

with the sinking of the tube or the tube may

first be driven and the sand or soil within the
sameafterward displaced or removed by means

of the water-jet or other means.
tube has been sunk to the desired depth, the

jet-pipe may be removed and concrete is then:

introduced into the tube, and when a suffi-
cient quantity has accumulated in the lower
portion of the tube the latter is withdrawn
either slowly and continuously or intermit-

tently a little at a time, the supply of con-

crete being continued during such withdrawal,
so that it can escape into the opening below
the tube, as shown in Fig. 2, until by the
time the tube has been completely withdrawn
the opening will be filled with concrete.

The concrete 1s introduced into the hollow
pile at such a rate as to always maintain a
head of concrete at the bottom of the same,
so that'in case the opening is formed 1n wet

ground or beneath the water-level the water

can gain no access to the interior of the hol-
low ];:-t:{lej but will be displaced upwardly as the
concrete escapesfrom the lower end of the pile
and into the opening. By thismeanscavingin
of the walls of the opening when the latter is
formed in unstable ground is effectually pre-
vented and the concrete pile when 1t becomes

set is-a homogeneous structure passessmﬂ* all

needed -strength.
In Figs. 3 and 4 L have shown a tube 3, hav-

6o

When the -
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ing a detacha.ble core-tube 4. The two tubes |

are driven as a unit into the G‘round so that a

core 5, of earth, is packed tightly wit-hin the
inner tube 4, as shown in Fig. 3. Hence when

after the completlon of the drwmﬁ' operation

sald tube 4 is withdrawn it carries sald core of
earth with it, as shown in Fig. 4, thus leav-
ing the outer‘ tube 3 clear for the recepiion

of the concrete, which is introduced during

the gradual withdrawal of the said tube 3 in
the same manner as in Fig. 2. In either case

i the concrete can be rammed or otherwise sub-
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jected to pressure, so as to compact the same
and increase the solidity of the resulting pile.
Having thusdescribed my invention, I claim
and desire to secure by Letters Patent—
1. Themode of forming concrete piles which

consists in sinking an open-bottomed tube into

the ground to the proper depth, removing the

earth from the interior of said tube, intro-

ducing the concrete into the tube, and with-
drawing the latter, so that the concrete will
pass from its lower end into the opening, sub-
stantially as specified.

2. Themode of forming concrete piles which
consistsin sinking an open-bottomed tube into
the ground to the proper depth, removing the
earth from the interior of the tube, slowly or
intermittently withdrawing the tube, and 1n-

troducing concrete into the opening through

said tube, as the latter is thus withdrawn, sub-
stantially as specified.

3. Themode of forming concrete piles which
consists 1n sinking an open-bottomed tube into

‘the ground to the proper depth, removing the |

753,008

earth from the interior of the tube simulta-
neously with the sinking of the same, intro-
ducing concrete into the tube, and withdraw-

ing the tube so that the concrete will pass

from its lower end into the opening, substan-
tially as specified.

4. Themode of forming concrete piles which 3o

consistsin sinking an open-bottomed tube into
the ground to the proper depth, removing the
earth from the interior of the tube simulta-

neously with the sinking of the same, slowly

or intermittently withdrawing the tube, and
introducing concrete into the opening through
the tube as the latter is thus withdrawn, sub-
stantially as specified.

In testimony whereof I have mgned my name

to this specification in the presence of twosub- 40

scribing witnesses.

FRANK SHUMAN.

Withesses:
HENrY NoOAR,
Jos. H. KLEIN.
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