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To all whom it may concern :

Be it known that I, Epwarp Biener, a
citizen of the United States, residing at
Lincoln, in the cownty of Lancaster and
State of Nebraska, have invented certain
new and useful ITmprovements in Caisson
Construction, of which' the following is a
specification. '

This invention relates to an improvement
in caisson construction, and broadly in-
cludes certain novel means by use of which
calssons may be built of reinforced concrete
in the position where they are to remain,
and by use of which they may be conven-
iently handled and sunk fo a comparatively
great depth in any location where required,
and particularly in harbors or river beds for
the support of wharves, piers or bridges.

The mvention consists of the novel con-
struction, combination and arrangement of
parts as described herein and claimed, and as
Hlustrated in the drawing, wherein,— -

Figure 1 is a view in longitudinal section
of a caisson illustrating one embodiment of
my invention, the section being on the irreg-
Fig. 2 is a view
partly broken and in section, being a side
elevation of the same caisson shown in Trig.
1, the scale being somewhat reduced, the
nozzle and conducting pipes being removed
and the casings filled with concrete, said
view also showing a concrete foundation
formed below the caisson, a water line, and
a part of the river bed or ground in which
the caisson has been sunk. “Fig. 8 is a plan
view of the upper section of the caisson, the
supply pipes and their couplings at their
upper terminals, being removed. Fig. 4 is
a plan view of the partition or upper wall
of the water receptacle. Iig. 5 is a trans-
verse seetion, partly brolen, taken above the
inner compartment and above the water re-
ceptacle, as on the irregnlar line 5 5 of Fig.
1, to show a plan of the lower section. Figs.
6,7, 8 and 9 are detail views to clearly show
the construction and mounting of the cen-
tral or main conducting pipe and nozzie.
Fig. 6 is a view of the lower part of the
main conducting pipe and collar. Irigs. 7
and 8 show the nozzle, respectively, in side
elevation and longitudinal section. Fig. 9

~is a view partly broken and in section, show-

ing the nozzle threaded in the supporting-
block, the main conducting pipe being
threaded in the nozzle,

Referring now to the drawing for a more

particular description, the caisson consists,
in part, of the lower section 1, the upper sec-
tion 2 and intermediate section 3 a{l pref-
erably being of the same diameter and each
consisting, In part, of a metallie, cylindrieal
casing 4 of any suitable length or diameter,
provided with continuous, transverse, out-

wardly-projecting, terminal flanges 5. While '

[ have shown only one intermediate section
3, any desired number may be used, depend
ing upon the required length of the caisson
and also depending upon its diameter; and
In some instances the lower section alone
may be used. :

The lower section is provided, preferably,
with a convexed or bowl-shaped bottom 6,
and secured npou the inner side and at the
middle of said bottomn is the interiorly
threaded supporting-block 7, formed with a
circular groove § opening upon its upper
end. To provide an annular receptacle or
water compartment 9 in the lower section, I
employ the cylindrical casing 10 having a
length equal to or greater than the lengrth,
and a diameter less than that of suid section,
It has a lower terminal flange 11 suitably
secured upon the bottom 6; and by means of
the annular plate 12 having an upset flange
13 suitably secured to the upper end of cas-
ing 10, a transverse partition or containing
wall is provided for the upper end of said
water compartment, the oufer part of said
partition or wall- 12 being secured by suit-
able keepers 14 between tﬁnges 5 of the re-

spective lower and intermediate sections;

and by means of said flanges and keepers,
these two sections may be rigidly connected
end to end. o

The importance of providing the caissons
in sections is very great, and when con-
structed in accordance with the herein de-
seription, they will be comparatively inex.
pensive and may be conveniently handled,
and will adequately resist lateral stresses.

At 15 are indicated numerous perfora-
tions formed in staggered relation in the
ounter wall of the water receptacle 9, as best
shown in Tig. 2; and perforations 16 are
also formed in the bottom 6, these compara-
tively small apertures providing discharge
passageways for the water which may be
«ontained In receptacle 9. ‘

The upper section may be secured upon
the intermediate section, their flanges 5 reg-
istering and secured by keepers 17. At 18
are indicated tubular members or conduct-
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ing pipes, each being provided at its upper
end -with a supply pipe 19, and water under
pressure may pass within receptacle 9 and
be discharged through perforations 15 and
16,"said pipes having threaded connections
at their lower ends with conplings or sleeves
20, said sleeves being suitably secured to
and -traversing the wall or partition 12.
While T have shown only four pipes 18, a
greater- or lesser number may be employed,
5s may be required.

At 21 is indicated a tubular member or
main conducting pipe disposed centrally
of the caisson. It is provided at its lower
end with a discharge member or nozzle 22,
its upper end having a supply pipe 23. By
referring to Fig. 8 1t will. be seen that the
nozzle is interiorly threaded so that it may
be conveniently mounted upon or removed
from the thréaded terminal @ of pipe 21.
Also the nozzle is exteriorly threaded as in-
dicated at 5. (Fig. 7), said exterior threads
b being inclined reversely to threads on a;
and in practice, before the caisson is sunk,
the nozzle is generally secured to project
beyond or outwardly of the bottom of the
caisson, by means of its threaded connee-
tion with the supporting-block 7.

" At 24 is indicated a sleeve disposed to sur-
round the conducting pipe 21. Ite lower
end may be mounted in groove &, and ‘it
preferably has 2 length. as great as that of
the Tower section, and therefore an annular
compartment 25 is formed, with an imper-
forate bottom, between the wall of the sleeve
24 and wall 10 of water receptacle 9, and as
will be seen, this compartment during the
operation of sinking the caisson, is em-
ployed for containing heavy material, and
preferably the concrefe 26, to cause the cais-
son to sink vertically. i

At 28 are indicated spiders or annular

plates having radially disposed arms con--

nected with wall 10. They provide braces
which may be conveniently formed.
best shown in Fig. 5, their terminals are
formed with upset flanges 29. Bolts 30 may
transversely traverse receptacle 9 and walls
4 and 10 of the lower section; and may be
suitably secured to flanges 29, said bolts be-
ing provided with spacing members, braces
or sleeves 31, and by reason of this ar-
rangement, lateral stresses directed against
and radially of the lower section may be
effectively resisted. . Tn IMig. 5 only four
of the arms 27 and sleeves 31 aze shown, and
as illustrated in Fig: 1, only two of these
spiders are provided, hut the number of
these members may be greater or less, de-
pending obviously upon the diameter of the
eatsson and the depth to which it is to be
sunk.

A 90

t 32, hest shown in Fig. 3. aie indi-

cated radially disposed armgs which connect

the annolar plates 33 with the walls + of

‘and this is a desirable feature.

As.

the upper and intermediate sections, said
arms 32 having transverse flanges 84 adapt-
ed to bear upon said walls 4, and secured by
keepers 85, These spiders ar plates with
their radially disposed arms provide etfecs
tive braces, and they may be arranged in
the sections in any suitable numbers suffi-
cient to withstand lateral stresses directed
against the sides of the secticns.. Also in
this connection it may be siated that the
continuous flanges 5 and transverse parti-
tion 12 tend to resist stresses directed
against or radially of the cylindrical cais-
son, and this is one of their functions.
It will be understood that the lower sec-

tion, which is first sunk, may at that time be.

wholly separated from the other sections,

noted that the use of Hlanges 5 and their
keepers permit this separation, and provide
a convenient means for connecting the sec-
tions end to end. Also to facilitate the
separate handling of the sections in the pro-
vision of caissons of unusual length, pipe 21
and pipes 18 are formed in sections, to be

connected by pipe couplings 36, said con-

nections being adjacent to flanges 3.

In operation, the conducting pipes 18
and 21 are mounted within the caisson, the
main conducting pipe 21 being disposed to
traverse the annular plates or central aper-
tures of the spiders, and conducting pipes
18 being disposed between arms 32 thereof.
Threads @ at the lower end of pipe 21 will
register with threads ¢ of the nozzle, and
water under pressure, as above described,
may be discharged below the caisson through
perforations 16 and nozzle 22, the force of
the water excavating and moving the ground
to such an extent that the caisson will sink
by gravity. In order that the caisson may
be directed vertically at the time it sinks,
a quantity of cement or cencrete 26 is de-
posited in compartment 25.  Also water will
move outwardly from perforations 15 (o
prevent -any ground or sinilar substance
from adhering to the side of the caisson,

At 37 is indicated a hood of inverted fun-
nel shape. It may be mounted upon pipe 21
and may overhang the upper, open end of
sleeve 24 to prevent the' cement or concrete
from passing within the sleeve and adhering
to pipe 21, for it will be understood that
this pipe, after the -caisson lias been sunk,
may be removed. S

During operation, all of the work may
be divected and performed withoud deseend-

It will be.
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ing below the level of the grotunl or water;

regardless of the nmmber of  sections em-
ployed. Any excess in the buoyancy “of the
caisson may be overcome by increasing the
supply of conerete or ecement 26.

.- AL 38 are mndicated numerous, connected
reinforcing strips disposed within and lon

gitudibally of the caisson, and when the
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caisson is filled with concrete, as shown in
Fig. 2, this reinforcing material, preferably
of metal, will be embedded in the concrete
for the purpose of resisting any force tend-
ing to bend the caisson.

Any desired number of reinforcing strips
may be employed, and they may be support-
ed by any suituble means ‘while the sections
are being filled, as upon arms or brades 27
and 82 and upon sleeves 31, any suitable
strands being employed, as shown in the
drawings, for securing the strips thereon.
In arranging the strips, care should be exer-
cised so.that they will be disposed, for the
most part, near the circumfercnce of the

. caissons and in the plane of the connected
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flanges 5, so that each strip will provide an
integral portion projecting inwardly of the
ends of the connected sections, and to the
end that the caisson may be fully reinforced
at the connected terminals of the sections
when the filler of concrete is finally depos-
ited ‘therein. :

- After the caisson has been sunk to a de-
sired depth, a foundation 41 of concrete may
be formed below its bottom, if desired. To
provide this footing or foundation, the noz-
zle 22 is first removed.. Sincethe inclination
of the threads & of the nozzleiis. reverse .to

the inclination of threads « of pipe 21, it is.

obvious that a rotation of' this pipe in one
direction may cause a release of the nozzle

Arom supporting-block 7; and after pipe 21

with its nozzle 92 has been withdrawn from
the caisson, the nozzle may be removed from
said pipe. :

Pipe 21, as shown in Fig. 6, is provided
with an exteriorly threaded collar or boss d K
and when said pipe is again lowered in the
caisson, minus the nozzle, it may be mount-
ed in and supported by block 7.” Cement or
concrete in a plastic condition may then be
disposed in said pipe, and pipe 23 may be
employed as a conduit for compressed air;
and by means of the air pressure thus em-
ployed, the concrete or cement or other anal-
ogous mixture may be forced through pipe
21 to be discharged below bottom 6, and to
form the foundation 41. ‘

At 39 are indicated holders or anchor-pins
mounted upon and projecting below the bot-
tom' of the caisson. Any suitable number of
these members may be employed, and after
the concrete has become hardened  they will
operate to bind or connect the foundation 41
with the bottom of the caisson.

Couplings 40 of pipes 18 may be removed, .

and cement or conerett in a plastic condition
may. be passed through said pipes so that re-
ceptacles 9 mury be filled with that material,
and supply pipes 19 méiy be employed as
conduits for compressed air, so that said re-
ceptacle may be filled as deseribed; and the
remaining parts of the caisson may be filled
with the usual mixture of concrete or ce-

-second eylindrical

8

ment, and when it becomes hardened the
saisson will be complete.

In practice, before the several sections of
the caisson are filled with the plastic con-
crete, pipes 18 and 21 ave generally removed.
Since the sleeve 24 prevents confact or ad-
hesion of the supply of concrete or cement
26 with said pipe 21, all of the pipes may be
removed if desired; or if the caisson is of
unusual length, the pipes may remain there-
in as additional metallic reinforcement,

IMaving fully described the several parts
and their uses, o further explanation relat-
ing to operation is not nccessary.

What I claim as new and desire to secure
by Letters Patent isq-- "

1. A caisson comprising a cylindrical cas-

ing formed with perforations and provided

with a bottom having perforations and an
imperforate part; a seccond cylindrical cas-
ing disposed within said perforated casing
upon the imperforate part of said bottom to
provide an Inner container and an annular
compartment in communiecation with said
perforations; and a plurality of pipes adapt-
ed to conduct water under pressure to be dis-
charged within the annular compartment
and below said bottom.

2. A caissen comprising a eylindrical cas-
ing provided with perforations and pro-
vided with a bottom having perforations
and an imperforate part; a second cylin-
drical casing disposed within said perfo-
-ated casing upon the imperforate part of
said bottom to provide an inuner container
and an annunlar compartment in communi-
cation_with said perforations; a plurality
of radially disposed braces traversing the
container and annular compartment; and a
plurality of pipes adapted to conduet water
under pressure to be discharged within the
annular compartment and below gaid bot-
tom.

3. A caisson comprising a eylindrical cas-
ing formed with perforations and provided
with a bottom having perforations and an
imperforate part; a sleeve disposed longi-
hu{innlly within said casing; a second eylin-
drical casing disposed within said perfo-
rated caising upon the imperforate part of
said bottom and circumscribing the sleeve
to provide an inner annnlar container and
an outer annular compartment in communi-
cation with said perforations; a plurality
of pipes in communication with and adapted
to conduct water under pressure to be dis-
charged within the outer annular compart-
ment, and a main pipe traversing said sleeve
adapted to conduct water under pressure to
be discharged below said bottom.

4. A caisson comprising a perforated cy-
lindrical casing provided with a bottom; a
asing disposed  within
said perforated casing upon said bottom to
provide, adjacent to said perforated casing,

70

80

85

90

95

100

105

110

116

120



10

20

25

30

‘36

< - 1,066,984

an inuver container and an anpular compart- |

ment in communication with said perfora-
tions; an annular plate disposed trans-
versely between and seenped upon the npper
ends of said easings (¢ form a brace and
providing an upper centainivg-wall for gaid
annular compartment: an annular plate dig-

-bosed transversely withiy and having radi-

ally arranged arn's hea ring upon said second
cylindrical casing: and a main pipe trav-
ersing the apertire of said annular plate
adapted to condnet wator nnder pressure to
be discharged helow sitid hoiton,

5. A caisson comprising a perforated cy-
lindrical ecasing provided with g bottom;
a second evlindricnl easing disposed within
said perfarated easing upon said bottom fo
provide an inner container and an anuular
compartment in communication with said
perforations: an interiorly threaded support-
ing-block formed with an annular groove and
mounted upon said bottom: g sleeve seated
in said groove and disposed longitudinally
of the caisson; a nozzle engaging the in-
teriorly threaded part of ihe sipporting-
block and projecting below gaid bottom; a

plurality of pipes conmected with and adapt- |

ed to conduct waterp under pressire to he
discharged  within {he annular _ compart-
mentt and a main pipe connected with and
adapted to conduct water under pressure
to said nozzle.

6. A caisson comprising-a cylindrical cas-
ing formed with perforations and provided
with a bottom; a sleeve disposed longitudi-
nally within said casing; a second eylindri-
cal casing disposed within said perforated

© casing upon said hot{om and eircumseribing

40

-

the sleeve to provide an innér, annular con.
tainer and an outer annular compartment
in communication with said perforations:
braces disposed between the cylindrieal pex-
forated casing and said ‘second cylindrieal
casing; g plurality of pipes in communieca-
tion with and adapted to conduct water
under pressure to be discharged within the
outer annulay compartinent; a main pipe
traversing said sleeve and adapted to con-
duet water undey pressure to he discharged
below Said hottom: and g plurality of an-
nular plates provided wif], radially  dis-
posed arms baving beavines of their - top-
minals wpen raid second evlindrical casing.

7. A ecaisson comprising evlindrical cus.
ings connécted ond i end, onn of said see-
tions bejng provided with discharge pag-
sageways s tmbvlar members adapted to be
connected end to end within and adjacent to
the ends of the casings for conducting water
under pressure to saj discharge passapro-

“wavs; and metallie srips having integral

portions projecting inwardly of {he ends of
the connected easings to provide reinforee-
ments for a conerete filler to he deposited
therein, ‘

i

|

8. A eaisson eomprising evlindrieal cns.
ings disposed end fo end; metallic Srips
having integral portions project ing inwardly
of the adjacent ends of the casings to pro-
vide reinforcements for a ‘conerete filley to 70
be deposited therein, and an arrangement
of pipes for conducting water qunder pres-
sure to be discharged at the bottom and sides -
of one of the casings.

9. A caisson comprising a first eylindrical o5
asing provided ‘with g nozzle projecting be-
low itg bottom ; a second eylindrieal casing
adapted to be disposed end’to en( upon the

first cylindrieal casing; metallic strips hav-

Ing integral portions projecting inwardly of
the adjacent ends of the casings to provide -
reinforcements for an adhesive filler to be
depusited therein; and a tubnlar member
communicating with and o dapted to condnet
water under pressure to said nnzzle,

10. A caisson comprising a first eylindri-
cal casing formed with perforations and pro-
vided with a nozzle projecting below its bot-
tom; a second cylindriea] casing disposed
end to end upon the first cvlindrieal asing; go
metallic stripg providing integral portions .
projecting inwardly of the adjacent ends of
said casings to form reinforcements for a
concrete filler therein; and a plurality of
tubular members communicating with and 95
adapted to conduct water under Pressure to
said perforations and to said nozzle,

11. A caisson comprising metallic cylin-
drical casings having outwardly projecting,

terminal flanges, one of the casings being ‘yo¢.

provided with discharge passageways, said
casings being disposed end to end with theip
terminal flanges in register; keepers travers- _
ing said flanges; conducting pipes adapted

to be connected end to end ‘within and ad- 105‘1

Jacent to the ends of the casings for the pas-
sage of water under pbressure to the dis-
charge passageways; and a plurality of me-

tallic strips having integral portions project.

Ing inwardly of the ends of the connected 310

casings for providing reinforcements for an

adhesive mixture to be deposited thérein,.
12. A caiscon comprising a first cylindri-

cal casing. haying a “terminal flange and

formed with a bottom h:wing‘:u'lnxit‘:wardly- 115

>

projecting nozzleia second. evhindriea] cas-
Ing provided with g té‘rminal’ﬂnnge, said
casings heing disposed-end to end with their
flanges in register; keepers traversing said"

flanges; annular Plates disposed céntrally of 120

and provided with radially disposed arms
conneeted with the casings; a tubular mom-
ber formed in sections, said’ sections being
disposed with their terminals eonnected af

Joints adjacent to the ends of the casings, 125

said tabular member being in communica-
tion " with " and adapted to conduct water

amder pressure fo said nozzle,

13. A caisson comprising a first cylindri-

cal casing having discharge Passageways and 130
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formed with a terminal flange; a second cy-
lindrieal casing formed with a terminal
flange, said casings being disposed end to
end with their flanges in register; keepers
traversing said flanges; anuular plates dis-
posed centrally of and provided with radi-
ally disposed arms connected with the cas-
ings; a tubular member formed in- sections,
sald sections being disposed with their ter-
minals connected at points adjacent to the
conunected ends of the casings, said tubular
member traversing the annular plates for a
connnunication with one of said discharge
passageways for conducting water thereto
under pressure; a plurality of tubular mem-
bers traversing the casings and in communi-
cation with the other discharge passageways
for conducting water under pressure there-
to; and a plurality of elongated strips sup-
ported by the arms of said annular plates,
said strips having integral portions project-
ing inwardly of the adjacent ends of said
for providing reinforcements for an
adhesive filler to be deposited therein.

14. A’ caisson, comprising a plurality of

S

metallic casings provided with transverse
terminal flanges and adapted Lo be disposed
end to end with their flanges connected; a
plurality of metallic strips each adapted to
lie in a part of cach of the adjacent con-
nected caissons to provide a reinforcement
for an adhesive mixture (o be deposited
therein.

15. A caisson, comprising a plarvality of
eylindrical, metallie casings provided with
transverse, terminal flanges and adapted to
be disposed end to end with their flanges
connected; a plurality of annular plates dis-
pused transversely within and having radi-
ally disposed arms bearing upon the casings;
metallic strips Iying in a part of cach cas-
ing adjacent to =aid terminal flanges to pro-
vide reinforcements for an adhesive clement
to be deposited therein.

In testimony whereof T have aflixed my
signature in presence of two witnesses.

EDWARD BIGNELL.

Witnesses:

Hexpy ManriN GREENSLIT,

W. G. S. Coox.
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