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To all whom it may concern:

Be it k{‘éown that we, DaNIEL E. MORAN, a

citizen of | .
nam, in 1;he county of Morris and State of

New dJersey, and Jorn W. Doty, a subject of

- the King of Great Britain; residing in the

10

borough of Brooklyn, county of Kings, city
and State of New York, have jointly mvent-
ed-certain new and -useful Improvements in
Caissons, of which the following is a specifica-
tion. .

In Patents Nos. 759,388 and 759,389, of
May 10, 1904, there are described certain im-

~ provements in pneumatic caissons, such as

15
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are ordinarily used in making foundations

for buildings, whereby the caisson is con-

structed substantially entirely of concrete

without the usual coffer-dam or shell of steel
or timber and in such a way as'to form nearly
the whole of the pier at once instead of first

- sinking a caisson and coffer-dam and subse-

quently filling these with concrete to form

- the pier.

.30

The present inventibnﬂ relates to certain
features of improvement in the structure and
in the method of putting it together and sink-

ing it,:by which the same results may be se- |
cured in a more practical way. Certain fea-

tures are also’‘presented here which are inde-
pendent of the subjects of the above patents.

An important feature is in the making of
the body alone of concrete or equivalent plas-
tic material, this body being being built upon

- a working-chamber of non-plastic material—
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such, for example, as steel or timber. In
this way the working < chamber can be very
readily transported in sections and put to-

- géther on the job and sunk as a whole, while
the body portion can be built up of concrete
in place little by little or in,large units as the

- . working-chamberis sunk.”" Timber or steel is | p _ _
1n the sinking of the caisson are well under-

stood, and the details of the pneumatic appa-
| ratus are therefore not illustrated. L

also preferable for the working-chamber, in

‘that these materials have sufficient tensile
strength to vesist the flexing strains to which
the working-chamber is sometimes subjected, |

while it is deubtful if concrete would have

sufficient strength under extreme conditions

unless mede extremely heavy. The forma-
tion and sinking of this caissop i therefore
rather the formation and sinking of all of the
pier (except for the space within the working-
chamber and the shaft) at the ,ﬁt‘l_t.‘.:gﬁeration
than the forming of & shaft with & coffer-dam
to hold back the earth and subssquently fill-

he United States, residing at Mend- .

‘with a support for the concrete, %%
1. 518 a

H

plates _ '
the length and depth of the working-cham-

| ing iillthi;s coffer-dam to form the pier, as in

the process now generally used. The con-
crete body is'supported by suitable means ex-

tending across between the walls of the cham-

ber, which supporting means may be perma-
nent or may be partly or entirely temporary,

s0-as to ultimately-leave the concrete to form

partof or the entire roof of the chamber. - Cer-

tain other improvements are referred to in

detail hereinafter.

The accompanying drawings illustrate em-

bodiments of the invention.

Figures 1 and 2 are transverse sections at.a

point outside of the shaft and through the
center of the shaft, res%ectively, illustrating
a timber working-chamber. Fig. 3 is a hori-
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60

jo .

zontal section through the body of the cais- -

son. - Kig. 4 is a plan of a working-chamber
rtly tem-
porary and partly permanent.
transverse section of a caisson with a steel

‘chamber.  Fig. 6 is a similar section showing

8 slightly -different style of ‘'steel chamber.
Fig. 7 is a central séction illustrating varia-
tions in detail. . Figs. 8 and 9 are a plan and
diametral section, respectively, illustrating
a shaft-lining of special construction.
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Referring to the embodiments of the in-

vention illustrated, the working-chamber A

1s made sufficiently large to accommodate

workmen, as usual, who work under 3 pres-
surgtof air de ending upon the depth of ex-

35

caVation. -The body B, of concrete, is of the

chi,

son men and materials pass to and from. the

sanfe ‘horizontal dimensions as the working-
mber, and a shaft C passes through the
body, whereby during the sinking of the cais~

QO

working - chamber, and compressed air is

usually transmitted to the working-chamber
om an air-lock D, Fig. 7, located at the up-

perend. The pneumaticoperationsinvolved

The working-chamber, which is designa_Jted
m each case by the latter A, may be con-

| structed with side walls. E of timber, Figs. 1, .

2, and 7, or with side walls consisting of steel
F,, Kigs. 5 and 6. ~ A consideration of

ber, an actual example of which is shown in
Figs. 1 to 4, will make’it clear that it may be
subjected to severe:fiexing stresses in a verti-
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cal directionsing will show the advantage of
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using non-plastic material therefor, which by |

 its resistance to tensile or flexible stresses 1s

- superior for this purpose to plastic material.

Timber or stecl. can also be more conven-
iently .put” together and handled. Using,

therefore, o material better adapted for the

1o

. h : . | .

‘the top of the pier. The concrete may be
built in blocks and laid directly on the work-
yreferably it is built

‘construction and operation of the workmg-

chamber ‘we nevertheless preserve the ad-
vantage of sinking nearly the entire pier at

once, and we avold the use of an expensive
and objectionable coffer-dam throdghout the -

height of the pier by building a body of con-

crete extending from the working-chamber to

ing-chamber; but |
place upon a floor supported irom the walls

o of the working-chamber.  Whether or not
~ this floor shall be permanent or partly or en-

20
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tirely temporary depends chiefly upon the di-
mensions. For the comparatively large
working-chamber of Figs. 1 to 4 we propose
to support a temporary floor, (shown m Fig.
6.) consisting of planks or boards G, attached
to the under sides of angles or simtlarly-
shaped ribs H, the latter n turn being sup-
ported upon the upper edges of the walls It
The conerete body B is then molded directly
thereon, and after it has set the temporary
loor 3 is withdrawn, leaving the ribs H em-

‘bedded i the base of the concrete, as m Hig.
1, and giving support to the latterm the open

space, between the walls of the chamber.

" This construction has the advantage that the

concrete body forms the roof of the workimg-

c¢hamber and unites strongly to the fillimg of

45

~ the sic ,
the stéel plate side walls'F may be provided

concrete which is ultimately introduced into
the chamber, forming substantially a mono-
lith with such filling and eliminating what-
ever weakness is introduced by the usual m-

terposition of a root between the filling of

conerete in the chamber and the concrete of

the pier immediately above thys chamber.
On the other hand, and especially for small

caissons, it is very convenlent to provide a

permanent support-—such, for example, as
the head J, Fig. 5; of sheet metal, constitut-
ing, in effect, a broad flange projecting from

‘de-walls of the chamber, or, as in Iig. 6,

with flanges X, which support ribs II and
floor-boards G similar to those of Fig. 1.
The steel construction lends itself most ad-

: mirably to convenience and rapidity. The

._.55

depth of the working-chamber Is n nearly all
CasE plates of corresponding
width and of standard lengths with angles L

cases the same, and

 for stiffening the cutting edge and angles K

60

for supporting the concrete body, either al-

ready attached or ready for immediate at-

tachment to said plates, can be carried in

stock and can always be obtained quickly

-

and cheaply, and a chamber of any desired.
horizontal dimensions can be very quickly
65 put together from such plates an

L v —

828,761

thus saving the expense and expensive de-
lays now generally mcurred in .SeCcuring spe-
cial steel shapes and dimensions for.calsson-
work. - o o
The shaft-lining may be of the usual steel
tubes M, Tig. 2, or may be omitted entirely,

asin Fig. 5, a coating of impervious paint bew

ing applied, if necessary, to prevent oo rapid
escape of air.  Preferably, however, the lin-
ing is made of tubes N, ¥ig. 7, of molded con-
crete or other plastic material, which being

hardened before erection serves as a perma-

70
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nent form about which to build up the con--

crete body and which being harder than the

concrete body 1s better adapted to mSist'theﬁ
wear to which the lining of the shaft is sub-

jected by blows from the bucket. We pro-
pose. to provide
material-—such, _
paint or the like upon the outside of the con-

-

crete lining N—this being put in place, ot

course, before the surroundipg concrete is -

built up. By this-construction the tube of

impervious material O is entirely protected
by the bucket. The lming,

from Dblows
whether 1t be a steel tube M or a concrete
tube N, 1s

floor until the concrete around it has set, (or
permanently where a permanent floor, such
as J, 1s employed.) ' '

" Tn sinking the caisson the working-cham-
ber will be built upon the desired location; the
concrete-supporting floor put in place, and
the permanent Iining or a temporary mternal
form and also the external mold-boards or

‘form erected a suitable distance above the
top of the working-chamber.

preferably supported upon the

8o

also a layer O of impervious
for example, as a coat ot tar-

99
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| . The concrete .
body will then be built up to the top of the

mold or form and allowed to set, when the

mold-boards may be removed, the caisson

105 -

sunk a certain distance, and the concrete

again built up as before. 1t is understood
that for the purpose
air-lock D must be connected to the top of
the shaft C.  This air-lock may be connected

by a section of pipe P, having a flange Q,

held

of sinking the caisson an

110

down by bolts R, embedded in the concrete .

body B during the building up of the latter.
The lock is disconnected each time that a
new section of concrete is built up and 1s re-
placed upon the new section before the work

of excavation can proceed.

Qince the concrete tubes N, constituting
the shaft-lining, are hard and strong at the
time that they are set in place, and since they

'ITS

I20

will ordinarily be of standard lengths, so as

to extend the shaft always a good distance
upward above the next lower length, 1t may

be more convenient to connect the bolts R
‘to the tubes N, the latter being provided with

9, into which the bolts Rk

lugs 3, Figs. 8 and .
The manner of

may be conveniently set.

connecting the bolts R to the tubes N is of

course subject to a wide variation. 1t IS 1m-

d angles, | portant to have the lock held down strongly

125

130'




io

.'5[5

828,761

and reliably

In some -cases the footings or lower por-
tions of the walls of the building rest upon the
piers at a point below the level of the ground
or even of the main excavation. For ex-
ample, the level of the ground may be at T,
Kig. 1, and 1t may be required that the piers

against the upward pressure of |
-the air therein. | o

terminate at the level U, at which point the

bullding proper begins. In such case after

reaching' a point V a little below the final

upper end of the pier a coffer-dam W is erect-
ed of any usual or suitable construction and
supported upon the finished body of the cais-
Som.

~ous structure to the position indicated in Fig.

20

25
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1. The air-lock is then removed and the
chamber A and shaft C filled with concrete in

the usual manner and the entire pier finished

to the level U.

The whole is then sunk as one continu-.

The coffer-dam W may be of any material

and construction which will permit it to serve
merely as a retaining-wall for the surround-
ing earth and to be withdrawn when such
earth shall be subsequently excavated to

approximately the upper end of the con-

crete pler. - o
Though we have described with great par-

ticularity of detail certain embodiments of |

our Invention, yet it is not to be understood

‘therefrom that the invention is limited to the
particular embodiments disclosed. Various

modifications thereof in detail and in the ar-

- rangement and combination of the parts may

35
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~ to form the roof. - N |
2. 'The method of forming a caisson, which

45, _ o\
- of said chamber, and building a body’of con- |

50
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be made by those skilled in the art without,
departure from the invention.
What we claim 1s—

1. The method of forming a caiéson, which

consists in building a working-chamber with -
sides of non-plastic material and without a

roof, and applying a body of concrete thereto

consists i ‘building a working-chamber with-
out a roof, supporting a floor from the walls

crete upon said floor. S x
3. The method of forming a caisson, which
conststs in building a working-chamber with-

out a roof, supporting a temporary floor from

the walls of said chamber, building a body of

. concrptg on sald temporary floor, and with-
§ drawmg |

g3 sald temporary floor. .

4. The method of forming a caisson, which
consists'in building a working-chamber with-
out a roof, supporting a temporary floor from
the walls of said chamber, building a body of

concrete on sald temporary floor within ex-

ternal side mold-boards, and withdrawing
sald floor and side boards. I

5. The method of forming a caisson, which
consists in building a working-chamber with-

out a roof, supporting metal ribs from the |

walls of said chamber, supporting a tempo-

rary floor from said ribs, building a body of |

place,

signed our names in

o

r 'Y

oor, and with-

concrete on said temporar

drawing said temporary floor, leaving said
ribs in place to give support to the concrete..

6. The method of forming a caisson, which
consists 1 building a working-chamber with
a body of concrete thereon extending upward

to a point below the level of the ground, and

applying to the upper end of said body a cof-
fer-dam W adapted to act merely as a retain-

‘ing-wall and to be withdrawn when the earth
is excavated to approximately the upper end

of the body of concrete.

75

7. The method of forming and sinking in

the earth a combined caisson and concrete
1er to form a foundation for buildings or the

like, which consists in building a working-

chamber, supporting a floor from the walls
of sald chamber, supporting a shaft-lining 1n
molding i place a body of concrete
around said shaft-
the combined caisson and pier,,

~ 8. The method of forming and sinking in
the earth a combined caisson and concrete
pier to form a foundation for buildings or the
like, which consists in building a working-
chamber, supporting a floor from the walls.of

ining, and then sinking

8o

90

sald chamber, supporting a shaft-lining of

molded plastic material in place, and mold-

ing in-place a body of concrete around said

shaft-lining, and then sinking the combined.
:calsson and pier. .

. 9. The method of forming a caisson, which
consists 1 building a working-chamber, sup-
porting a floor from the walls of said cham-

ber, supporting a shaft-lining of molded plas-

93

I0G

tic material in place, applying a layer of sub~ |

stantially 1mpervious material to the outside
of said shaft-lining, and building a body of
concrete around said shaft-lining.

- 10. A combined caisson and concrete pier

ros

adapted to be sunk through earth to forma
foundation for buildings and the like and hav- .

1ng a working-chamber of non-plastic ma-

terial and a body of concrete molded in place
thereon,_said concrete forming the roof of

F
1

said chamber. .

11. A caisson having a working-chamber,

and having a body of concrete, in combina-
tion with a coffer-dam W applied to the up-

per end of sald body adapted to act merely as.

a retaining-wall and to be withdrawn when
the earth surrounding it is excavated. .~

110

114

. 12. A caisson having a working-chamber

comprising wall-plates I having flanges K,
members H extending across said chamber

at mfervals, and a body of concrete support-

ed by said flanges K and members H.

~ In witness whereof we have hereunto
the presence of two sub-

. DANIEL E. MORAN.

, - JOHN W. DOTY.
Witnesges: I

~ Epwixn F. Kerroca, |

Jas. C. Logan. '

scribing witnesses.

b

120




Disclaimer in Letters Patent No, 828,761,

DISCLATMER.

kS

SeS L Deasedel £ Moran, Mendhata, NoJ.oand Juhn W, Doty, New York, N. Y.
Carsson,  Patent dated August 14, 1906, Disclaimer filed January 19. 1015, hy
[ e Loundation Company, assignee, by mesne assignments,
Fonters this disclaimer as follows;
© Where the specification and clainis refer to “caissous” or “a caiscon’ or * plers
:ﬁ' “aopler vonr petittoner diselaims all ciszons or prers except poeumatic caissons

and enlssons or piers sunk on land fur forming foundations for buildings on land.™

| H‘rfg'{?f(:f (riezeltes Sanyary 26, (915 j
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