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To all whom it may concern.: ' | o
" Be it known that I, Jurivs W SGHAUB a mtmen of

the United States, residing at Ghlcago, in the county
of Cook and State of Illinois, have invented a new, use-

ful, and Imprwed Method of Constructing Sunken
Struetures of which the following ‘is a- descrlptmn

reference’ bemn' had to the accompanylng drawings, |
| structure

~ While I have shown but one hnrzzontal plpe rmd but~

forming a part of this spemﬁcatmn in which corre-

sponding 1eference-numemls in. the dlfferenﬁ ﬁn'ul es

10 indicate like parts.

~ other analogous sunken structures from concrete or other

15

20
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The object .of my mventmn 18 to prwlde an im-
proved method of constructmg coffer-dams, piers,

‘abutments, dams, retaining walls, hollow Ehafts and

plastic material, whereby a complete hollow structure

or monolith, as may be desired, may be formed, -either .
; entlrely 1n the earth or partly in the earth and partly

in the water,; without the use of compressed air, ex-
cept in the rare and peculiar instances, and without
leaving in the finished structure any t1mber3 or ‘cther

material which it may be found necessary to employ

in forming the structure. ~
To these ends, my Invention consmts in the geveral

method steps heremafter more particularly descrlbed
and definitely set forth in the claims.

~ In the drawings, Figure 1, 18 a central vertical sec-
tional viewy of a cutting support or shoe with a crib and
inner mold showing the means which I would ordi-
narily employ for carrying out my method in sinking
such a structure as a rectangular pier.

plying my improved method in smkmg a shaft en-
t1rely in earth, Fig. 3, is & plan view thereof, Fig. 4,

18 sdview, partly in vertical section, of a cofferdam

3o

showing the manner of Bmkmg the same in the bottam

of a stream, and Fig. 5, is a plan view thereof. _
I will ﬁrst describe the details of the preferred form
of structure shown in Fig. 1, which I would recom-

~mend in carrying out my improved method, after

40

which, I will refer to the other views which are in-
tended to illustrate the carrying out of said method
under different conditions, said latter views belng

- largely diagrammatic in characier.

45
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Referring to the dra,wmgs 1, Fig. 1, represents gen-
erally a cutting support or shee consisting of an outer

vertical shell 2, formed from the sheet-steel, the lower |

part of which is extended downwardly, as shown at 3,

- to form a cutting edge, from whence 2 portion is ex-

tended upwardly and inwardly at an angle to the part
2, as shown at 4. . Within the lower portion of the shoe

is placed 4, horizontal pipe 5 which extends around the

circuit of said shoe, of whatever shape, said pipe being.

connected with one or more vertical pipes 6, leading’
‘to any available source of water-supply, with inter-
56

vening means, such as a force-pump, for placing the
same under pressure.

Fig. 2,18 a cen-
- tral vertical sectional view of a modified means for ap-’

flanges 14 of the shoe

A B’BI‘IEB of nozzles 7 are con-.

I .nected w1th the pipe 5, sa1d nozzles bemn' extended
outwardly through the shoe, and thnnce upwardly as.
shown, so that whenever desu'ed a number of water
jets may be forced upwardly between the walls of the
structure and the surrounding earth for the purpoqe of

forming ‘a lubricant for reducing the irictional resist-
ance which mlfrht othermse 1mpede the descent of the

one set of nozzles for producmn' water jets T do not wish

65

to be confined thereto as it is obvmus tha,t said pipes

and jets may be placed at such varying levels in the

structure as might be found uecessa,ry to meet va,rymcr

| cond itions.

“The pipe 5 should be embedded in cement mmtar 7*1

lagging timbers. 10, the whole bemg rigidly bolted to
each other and to the shoe as shown. Vertical sheeting

| 11 18 secured to the ﬂuter face of the crib as the structure
18- built. ' | |

Wlthm the crlb forméd by the tlmbers and sheetmg,
arid generally demgnated by 12, I provide 2 mold 13,
which consists of a'casing formed, in the instance shown
of planks armnged vertically, the outer faces of the walls
of which casing are smooth, the side of said casing corre-
sponding substantla,lly to the area within the flanges
14, which are fornied upon the shoe 1. I prefer to form

“the mold 13 so that in certain cases, where desirable, ag
hereinafter stated, the lower edge of the mold- may be -

“detachably conneetad by means of the bolts 15, to the
The mold 13 would, ordlnan]v, i

be about ten feet in helght and may be supported in

_position within the crib and in substantial alinement
‘with the ﬁanges 14 by any approved means, it being

understood that the mold should be movable with re-
spect to the outer crib and should, ordmanly, be main-

tained in a statmnary position Whlle the crib descends.

One, and the preferable means, for accomplishing this

9 reinior ced by means of -

70

after which there should be fitted within the shoe heavy |
sills 8, upon which is superimposed a crib composed of
_squa,red houmntal timbers 9
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result, may consist of removable cross-beams 16, 17, the

ends of which may be loosely inserted between: tlw tim-
bers 9 of the crib, which latter may, after a certain
helght be built up alternately in the manner shown.
Bails 18 may be attached to the upper part of the m@ld

through which bars 19 may be inser ted fmd q,llowed to |
‘rest upon the cross-beams 16 as shown. |

The method of forming and sm]\mﬂ t]w concrete

structure is as follows: Assuming the shoe-to be Joc ated
‘in the desired position for sinking and the mold 13 to be

supported, as described, and also to be detached at the
bottom from the shoe, the space between the mold.and
the crib is filled with concrete 20 in a plastic condition,

to the level near the top of the mold. . The earth within
the shoe is then excavated, whereupon the weightc 1
structure is caused to descend by.its own gravity, fb(

100
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2

cutting edges 3 of the shoe serving to ‘penetrate ‘the
earth as the excavation proceeds.”

built up at the top and the cross timbers 16, 17 are te-

‘moved from.the spaces between the. crib timbers and:-"
- placed higher up, so as to support and center the mold-
-and enable the same to be retained in a Eubstantlally“-
atationary position whﬂe the structure surroundmg it

10 descends.

|‘~"‘ ‘

In Figs. 9 and 3 I havo 111ustmted my 1mpr0ved"

-method as it would be applied in sinking a circular
shaft in the.carth. In that case the mold 21’may be
mmpf-zulecl dm(ﬂy from cmsa-tlmbers 22 resting di-

15 rectly upon the outer wall or casing 23 which may be of

~ sheet steel built. up directly from the ‘circular cutting
shoe24.  Asthe excavation shown at 251s continued, the |

casing and sho¢ with the nelosed hardened and: molded |-
hollow shaft 26 of conerete umtumes todescend whlle the |
mold 2} is retained btlbstmntlally I the poaltmn mdl-?

20
- ecated.

- from the top, ‘rhm lmung an integral hollow sh&ft of
25 concrete surrounded by an outer casing. |

Tn Flgs 4 and 5 I have illustrated one means of ap-

plying my improved method to the buil ding of a sunken
structure, such, for example, as a retaining wall in the,'

water, AHE:I[ITL*IHg the water to be of considerable. depth, |

30 asindicated, I preferto connect the bottom of the mold

- to the top of the %11{}(‘*, a8 deqrnhod in connectmn Wlth ‘.

- Fig. 1, when the structure may be floated to- poﬂltmn
and sunla Whon cnough of the concrete filling .is in
place to
earth at the bottom of the water, the mold and shoe may

- be dlsconnoc*tvd and the mold retained in a substan-

tially ﬂmtlonzuy position, while the surrounding struc-
In the figures referred to I

-

- “ture is caused to descend.

have indicated an elongated structure with two wells
and two molds. The molds 27 may be supported by
means of timbers 28 arranged to rest upon harges 29 an-
chored in any approved way.

If it should be desired to place the Bunken struc-

10

48 flush with said bed as indicated in Fig. 4, only enough
~of the outer crib or mold need be built up to corre-
spond to the height of the structure when ultimately
submerged. In that case the inner mold may be
o0 pipes to the space to he filled, until the requisite
amount is supplied. The inner.mold may then be

~ floated away, leaving the top of the sunken structure

flush with the bed of the stream. I do npt wish to

55 limit myself to any specific construction of mold or
~method to be carried out; nor do I wish to be confined
to any specific means for maintaining the inner mold
in the desired position, which, for all practical pur-

‘Teasons, 1n connection, for example, with the removal
or introduction of a dredge, it may, tomporarﬂy, be

60

taken out entirely. When W(}lkmg in water the mold
may even be permitted to float upon the top of the. |

watey mstmd of bomn' suspended from any special
685 Gb]eet

At ‘the same time.
the concrete {illing is continued, and as r&pldly as it |
hardens and becomes self-supporting, the outer crib is

ause the culting edge of the shoe to enter the

ture in the bed of a stream. with its top substantially |

maintained in place and the concrete conveyed through |

casing, pruwdcd it'is such as will enable my improved

poses may. b{, said to be stationary although for special

862984

descent ) portmn of the outer casing of any predetel-
mlned length may be disconnected from the preced-
ing’ portmn with the inner mold; in Whmh event it is
obvious that the hollow descendmg portion would be

]
-l

¥

‘merged. *'ps goon a8 the structure” Ehall ‘have been

‘thereby formmg 9 mcnohth Should : the .outer cas-
“ing be’ formed of t1mberﬂ and built abnve the water-
line, it may, as soon as the material-shall have become

q aﬂ may be:desired and the remainder left in position.
It is-obvious that by means of my improved method,

bottom to the top, and this without the use of com-

1301'131011 of the guter cribor form .
- My 1mproved method is apphca,ble to the smkmg

abutments dams and other analogous structures either

labor nor any extensive plant. |
Ha,vmg thus descrlbed my mventmn I claml —

a predetermined space, excavating within sald space, sup-
plying the  space bhetween the ‘molds with plastm material

~movement of the molded stluctur

- 2. The method of constr ucting sunken Structures from
plnstic material consisting in supporting inner and outer

the mold with plastic material as the cutting support de-
scends, projecting jets of water upwardly under pressure

scent of the molded mntemll

3. The method of censtluctmﬂ sunken structures frﬂm
plastic material, which consists in suppmtmg inner and

predetermined spitce, filling: the mold with. plaﬂtlt material

of the structure shall have reached its downward limit,
and finally filling the inner space with plastic material,

»

plastic material,
outer molds upon a cutting support armnged to ineclose a

r the mold with plastic material as the cuttmg support de-
- scends, building up the onter mold qimnltnneouqlv. discon-

talning the same in a predetm mined 1}051tion duunrr the
| dESGLHt of ﬂle straoeture. . B

composed entirely of concrete.- 1 prefer, however, to
build the oufer casing throughout the entlre length of -
that- portmn of the structure whic¢h s actually gub-

“sunk to the proper depth, the inner mold may be re-
moved and, if desired, the entire well or wells, as the ._
case may -he; . may be filted with' plastlc concrete, *

a, sunken concrete Btruci;ure ‘either of plain- or rein-

| foreed: ccmcrete, may be made of any form in cross sec-
When the structure is sunk to 2 ‘predetermined |

*depth, such, for emmple as that mdlcated in dotted |
lines in Fig. 2, the inner mold 21 may be withdrawn

pressed ‘air and its attendant dangers and ob]ectmns.
"and - without leavmg any material in the finished
structure exceptlng the shne itself and, if prefer,red Q.

of shafts of various kmda to the building of _piers;

solid or hollow For great penetratmn or depth, it'is-
cheaper and more desirable than any ‘method hereto- -
fore employed, inasmuch as it requires neither skﬂled' *

1. The method of constructing p1ers, hOHﬂW ﬂhafts and-r
other analogous sunken structures from' plastic material,
which consists in providing inner and outer molds support-. -
Ing the latter upon & cutting support qrranged to surround

upon the outside of the descending body and maintaining
the inner mold in a predetermined pnmtion durmg the de- -

outer molds upon a rutting support arranged to inclose a

as the cutting support- descends, maintaining the inner
mold in a predetermined position during the descent of the -
-molded material, removing the inner mold when the hottom

4. The method of constructing sunken structures fr om
which consists in supporting -inner and

130

predetermined spnce, excavating within said: sptme filling

necting the inner mold from the outtmrf support and main-

f Tf dealred after the structure 18 Well started in itg -

75

80
ha,rd ‘be removed to such. depth below ‘the water-lme_, S

85.

tion, either circular, oval, square or.polygonal, Wlt}l. |
one. of. more open ‘wells therem extending from the’

90 .

100
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as the cutting support descends, and maintaining the inner
-mold in a predetermined position- durlng the downward

110
moldes upon a cutting support arranged to surround a pr e—_
determined space, excavating within said space, supplying

120

125

135
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. adapted to surround g2 predetermined

862,284

5.. The methad of constructing sunken structures from
plastic material, which consists in supplying a filling of
plastic material upon and above a cutting support between
suitable molds, excavating heneath said cutting support to
permit the structure to descend by gravity, maintaining
the molds at the upper portion of the structure and grad-
ually filling the piastic Imaterial between them as the ma-
terial hardens and the structure sinks. "

6. The method of constructing sunken structures from
plastic material, which econsists in supporting an outer
mold of predetermined height upon a cutting support
space, placing an
independent inper mold within said outer mold, supplying

" L
| 3
. +

the intervenﬁig space between the molds with plastie con--

crete, excavating within sitd -cutting support. to permit 15
the descent of the latter, maintaining the inner mold in a.

stationary position, and continuing the excavation and -
supplying plastie material until the outer moid is filled and
sunk to the desired depth. | | _

In testimony whereof, I have signed this specification in 20
the presence of two subscribing witnesses, this 28th day of
February, 1906. - . |
| JULIUS W. SCHAUB.
WitnessSes -

D, H. FLETCHER,
C. L. Joupan,
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