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arra

o all whom it may concerm:? |
De it known that I, Hexry FrLap, of the
city and county of St. LOLUS, and Staie of Mis-
soutri, have invented a new and useful Port-
able Caisson for Use in Building Subaqueous

Structures; and I hereby declare the following .

to be a full and clear deseription thereof.
The objeet of this invention 1s to construct
a portable caisson having a central working-
chamber at the bettom, from whieh the water
may be expelled by means of compressed air,
s0 a3 to allow workmen to enter the said work-

ing - chamber and construet whatever worlk |

may be reguired therein, and then, after hav-

ing completed such wor lx.. to allow the air to |

eseape and water to re-enter the said work-
ing-chamber; and the arr angements to be made
so that after (*mnp]utmﬂ the work in the

caisson, the caisson may be moved off to an-
other seetion of the w ork, as of a continuous
wall or ducet, orto fl.nolhel site, as in the case

of a pier.
Detail features of the invention will be fullv

explained in the subjoined specification, and |

the invention will be readily understeod by
refercnee to the accompanying drawings, of
which— |

Figure 1 is a longitudinal sectional eleva-
tion of one of the improved caissons as 1t ap-
pears when sank ready for work on the end of
a continuons wall. Tie. 2is a sectional plan
of the saime, taken on the line z @ of Fig. 1.
IFig. 31s a general deck plan of the nnpmved
CAISSO1N. i ig. 4 isalongitudinal sectional ele-
vation of tlzm 11;_11)1'0?@(1 caisson, showing the
imethod of using it for laying acontinuons s duct

or pipe.  lg. 3" is a transverse section of the

CAISSON, MLen on the line Y Y of Fig. 4, and
10011111“ toward the raising-gates ab the open-
ng end of the eaisson. PI“S 6 and 7 are, re-
apwtwelm a Jopgitudinal sccetional elevmmu
of the shield for clo‘%ma a pipe or duct while
it is being laid, and a front elevation of said

shield. ]f]ﬂ S is a central seetional elevation

of the caisson, talken through the elevator or
duamb-waiter, "and showing ‘the caisson in po-
sition for building an upperscction of & wall.
The caisson 18 divided interiorvly mto two
chiambers, A and A, by means of &tmnwmm

so partition, «, aud the s! Hding doors or gates D

[T WL TTHT WYL Tr g JERTTL L o PR B 1]
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i

and D’. The sides and stationary end of the
compartment A (whiehis the larger and also
the working comparbment) are formed of in-

| ner and outer walls or plates B and B/, so as

to leave a chamber hetween them, which sald 55
chamber is subdivided into smaller celis or
compartments I3* by means of the transverse
partitions . The whole of the compartments
A, A, and B* are roofed or decked over by the
roof or ceiling plates B, and if the caisson be 60
a large one it will require a second cover or
deelﬁ. B, placed some distance (possibly oneor
two feet or mor ¢) above the ceilings B, and in
thislatter casetransverse “mdlenglmdlnfﬂ par-
titions &’ and »* subdivide this deck-chamber
into small eompartments . ‘I'he transverse
partitions in this case act as deck-beams. The
chambers or eells B have sloping bottoms %,
which slope downward and outfrom the inte-
rior wall, B, so as to form a chisel-shaped cut- 70
ting- edf‘f@ Z)‘ vertically below or a little out-
Slde of the (}utm wall B, and these cutting-
edges & should Dbe made of steel plates, and
have their lower edges as sharp as practicable.
All of the W’ﬂ_]S, partitions, and roofing of 73

| this caisson will be made of sheet metal, zmd

seccured in place to angle-1rons or Ibeqm&
wherever required, by means of suitable rivet-
ing. |
| All of the work f(}rmmﬂ the compartments 8o
of this caisson will be pnb together air-tight,
so as to make the said u}mpfutmeuts as ne: Lr]y
as possible air and water tight. The working-
compartment A 1S separ ated from the smalior
or outside compartment or overhang, A’, by 85
means of sliding doors or gates D and D’ in
siich a manner Tthat the S"lld doors or gates
may be closed or open, so as to form the, bwo
compartments or unite them info one, as may
be desired. These doors or gates D DY must go
necessarily be made strong fmd air-tight, and
Move as nearly as possi ble air- tightly in their
ways « and ¢*, which are secured to the inside
of the wall or p‘”hltlilﬁll B. |
If the caisson be a small one, or ther be a g3

chamber of sufficient size m&de above the
- deck for the working of these gates or doors,

the whole slide or ﬂat{; may be made 1n one

| single piece; but for or dinarily large work T

1

prefer to hfoc the door or gate nmde n two 100
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parts and slide ons inside of the other, as |
shown in Fig. 1; but of course in this case 1t
is necessary to have the joint between the
cates or doors formed as nearly as possible
5 air-tight, and so also must be the joint be-
tween the top part of the uapper door and the
transverse partition or stop«. These doors or
cates are arranged to move up and down in-
their said ways « «® by means of the actuat-
10-ing-screws D?and D, which areapplied to their
1espeet1ve doors, D and DY, and work through
their fixed nuts d d’, the former of Whmh
however, 18 prefemb]y only relatively ﬁxed,
for it is or may best be fixed to the top of the
- 15 upper door, and therefore moves up with 1t.
The outer end or front of the overhang, or
part outside of the gates D D', will only be
partially closed in ordinary cases by the outer
wall or casing B’, an aperture being formed In
20 it to fit, as nearly as possible, the contour of
the work under construction. This work 1s
represented in Fig.1 as a continuous wall, the

unfinished end E of which is terminated with- : portance here, as the engineer in charge of the-

in the outer chamber, A’, of the caisson; and
25 in Fig. 4 the work is represented as a pipe or
~sewer, I, the unfinished end of which also
terminates in the chamber A’ of the caisson;
but in Fig. 8 the work represented as being
nnder construction is a detached pier, IF°. In
30 the first two of these cases the outer wall or
casing 1s formed (in each case, of course, es-
peemlly for the particular work intended)
with the aperture in the said casing B° just a
little larger than the section of the work, be
35 it wall, pipe, or anything else, and, as above
remarked, as nearly coinciding with the ccn-
tour of the said work as possible, so as to
afford the opportunity for calking or pack-
- ing the interstice between. the casing I3° and
40 the work E I, as the case may be, with any
suitable packing—such as cotton bags, felt,
blankets, or any other suitable material—so
as to form an air-tight or nearly air-tight
joint between the sald work and the said
45 plate B".

In the case of a detached work,as of a pier,
(shown in IFig. §,) the outer wall B® will be
dispensed with, and i1n lieu thereof the end
closed by gates similar to those described as

50 D D', orthe caisson constructed as first above

to place weights W, of pig-iron, stone, or any
suitable weighting material for sinking the
caisson. These weights W may be put in or
removed from the compartments as occasion

70

may require, proper doors or apertures being

formed in the walls of these compartments for
this purpose; but of course such doors or
apertures mu% have proper covers arranged
to be secured air-tightly over these openings.

Fach of the compartments B® will have three

ducts, (marked on the drawings, respectively,

(x, Gr" and G*.) These ductsor pipes will each
have Smtable valves or.stop-cocks, g, ¢, or ¢°,
as the case may be, and suitable rods or de-

- vices (not shown) 'will be attached to these

stop-cocks,and arranged to open or close them
at pleasure, asthe requirements of the service
in the caisson may arise. It will probably be
advisable to placethe rodsor devices for work-
ing these valves so they may be operated by
the workmen in the chamber A, or above the
deck; but this 1s a matter of no partlcuhr 1m-

work can arrange that to suit himself. In lo-
cating these ducts or pipes, however, one of
them (¢, must be placed in the bottom of the
thbmber B*, throughthesloping plate forming
-the bottom thereof so.as to admit or expel

water toorfrom the said chamber B’ by means

of withdrawing or forcing in compressed air
for the purpose of 31111{1110 or raising the
caisson, as required. The pipe must be
placed through the wall or partition I and se-
cured-thereto, and this pipe or duct will pro-
vide commumca,tmn between the interior or
working chamber, A, and the ballast-chamber
B2, soas to allow the compressed air from the
elnmber A, to enter and fill the chamber B°
when reqmred or pe slmt off therefrom by
means of the stop cock g. The pipe G* will
be placed in the top part of the cell B, and
extend through and be secured to the deck-

79

30

90

10O

105

ing, so as to .:Lllow alr from the cell B® to es- .

ape into the open air oufside the caisson
whenever required.

Within the working-chamber of the caisson

thercarelong ltudmal ways or beams H, formed

of channel - bfu"s or other. suitable form of
beams, which are suspended from or bolted to

the ceiling of the caisson, and which said

descrlbed except with the end B° left off, | beams fumlsh lonﬂltudlml ways on which a

the gates D and D’ being fully sufficient fm

traveler or cross-bar I will slide or travel on

closing this end of the caisson m the pOSlthHS ' suitable sheaves or rollers for moving or car-

firstabove described.

55  Suitable man-holes, I' F, with proper air-
locks, will beformed in the top orroofofthe cais-
son, for the i ingress and egress of the workmen
and the admission of m aterials for thework; but
as there is nothing new about this part of the

60 caisson no particular description of it will be
made. The lower oracute angle formed inthe
bottoms of the chambers or compartments B*
will be filled with a strong timber backing, |
‘R, which will give stiffness and the proper

05 B[rpnnth to this part of the caisson, and this

rying material for use on the work in progress.

The cross-bar or traveler I may be a single
beam or a pair of beams bolted together, and
provided with sheaves or rollers ¢ at their
ends, so arranged as to rest on and roli onthe
flanges or ways of the beams H, so as to carry
hea,vy material for the work in progress from
one end of the caisson to the other.

J represents a set of differential pulleys at-
tached to or carried on the transverse beam or
traveler I, and arranged to lower material
upon the work in any desired position, the

tlmbemlu will alse serve as a floor on which | said pulleys J,with their loaa having a trans-

I10
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their sustaining-sheave ¢’ (which is allowed to
roll back and forth on the said tmvelw} and
a longitudinal movement in the caisson on the
beams H, in the manner abo*ve | described.
(See Fig. s, )

- The 111.:1‘13011.;11 is lowered into the eaisson on

a truck, I\, which 18 lowered 1nto the caisson-

chamber A on the dumb-waiter M through
one of the air-locks or man-holes K. The
dumb-waiter M 1s such as is described in Pat-

ent No. 109,505,dated November 22, 1870, and

1ssued to myself, and 1ts particular description
herein therefore becomes unnecessary. |

in operation, when the stone or other ma-
terial shall have been lowered by the dumb-
waiter to the proper position within the eais-
son, the truck K will be landed on the plat-
for m L, and from this position the stone or
other material will be taken up or lifted by
the differential pulleys J, and thereon con-
veyed to the required positionon the hook, in

the manner above described.

Tlor the purpose of sinking and trlmmmn
the caisson properly when 1n use, In &ddltl(ﬂl

to the weights above described as being o placed
‘in the chambersor cells B I place weights W

aind W2 on the decek of the e&-isson. The
weighis W are placed on trucks w, 8o as to
be adjustable as to position,and consist stmply
of heavy weights, of iron or stone, in any de-
sired or convenient form. The weights W
are formed of water contained in troughs or
tanks ', and any of these tanks may be
wholly or partially filled or emptied, so as to
regulate the position and quantity of weight
as desired. The overhang or outer chamber,
A’, will not have any side cells, B, but the

outerwall or plating, I3/, of the caisson will con- |

tinue straight along t0 the full length of the
CAISSoN, and be sapported and held in the
proper I)GSiti{}ﬂ by inside bracing and angle-
iron frame-work. Access to this outer com-
partment, A’, will be established {from the main
chamber A Thr(}uﬂh the two cells I3? next to
the said outer clmmbu A’, theupper partsof
which said cells ox (50111p£1;1ftmeuts B* will be
formed into air-locks by placing in them and

‘securing air-tightly to their sides transverse

plates or partitions 4%, and placing in the sides
of the said compartments 13% thuscut off {from
the bottom sections of the said compartments
or cells, man-holes or doors P P/, the doors I?
leading from the calsson-chamber A 1nto the
air-lock thus constracted, and the doors I
leading from the said air-locks into the ounter
chainber, A’  Of course these doors must
close air-tightly. Aeccess from the chamber
A to the chamber A',when the doors or gates
D I are closed, will be made through these
air-locks in the usual manner of entering cais-
son-compalbments where compressed air is

“used, and need not, therefore, be herein par-

ticularly deseribed.
The catsson being built as above deseribed,
the operation of u.sing it will be as follows:

.

| to sustain 1t.

el ~wlnlende

verse movement on the Emv(,]u i bv means of | The chambers B* will be empty, except as to
the weights W, which are d]SpOSEd theleu ,

and the StOp eochs or valves g, ¢, and ¢ will
In this condition the caisson will -

be closed. _
be floated to the position it is intended to oc-

cupy on the work; but it the depth of water

in which the operations are to be conducted
should be too shallow to float the caisson, 1n-
creased bunoyancy or floating capaecity may
be given to it by meansof pontoons placed by
the side of and lashed to 1t.  1f, however, the
caisson is to be used on marshy ground where
fioating it 1s 1mpracticable, 1t may be sus-
pended from a {frame-work erected for the pur-
pose, or from piles driven in the ground, so as
When the caisson shall have
been placed 1nthe position itisdesired it shall

' oceupy on the work, it will be lowered into

the water and mud by opening the valves or
cocks g and ¢°, so as toallow water toflowinto
and air out of the chambers B°, and thussink
the caisson. If more weight be required to

sink the caisson, it ean easily be supplied by

pumping water into the chambers #” on the
deck, so as to allow the weight W* thus sup-
phed to sink the ¢
The weight thus placed upon the caisson must

be sufficient to not only sink the caisson, but:

4180 fo counteract the upward nressare of the

compressed air, which is now forced into the.

interior or working c¢hamber A from any suit-
able air-compressor or foreing apparatus. As

caisson as far as required.-

73

SO

GO

R

soon as sufficient compres god a11 shall have

‘been forced into the compartment A worlkmen
- may enter therein and pass thence into the

chamber A’ through the intervening air-locks
above described, 1n cases where WGI‘L 1 the
outer chamber is to be performed, and this will

be 1n all cases where the caisson is used {for

building a continuous work, like a quay-wail.
or laying a pipe or sewer. In all such cases
the workmen, in placing and lowering the
calsson will ta,he care tohave theouter or cut-

out wall B® of the caisson embrace the end of

the unfinished work, whether it be a wall,
pipe, duet, orany form of work the unfinished

end of which will terminate within the outer
chamber, A’. As soon as the workmen enter
the outer chamber, A, where they will at first

- find but little air-space in the top part of the

sald chamber, they will commence to foree the
packing material, consisting of bags, felt,
blankets, oakum or any suitable packing ma-
terial, into the open space between the wall,
pipe, o1 other work and the edge of the open-
ing in 3%, which isleft in the said wall or side
Of the caisson for the en trance of the said wall
or pipe, as the case may be. As soon as the
upper part of the aperture befween the work
and the caisson is thus stopped up and the

| outward flow of air is prevented compressed
a1 will be let 1nte the chamber A7 from the

chamber A, and the work of calking or stop-
ping up the aperture between the work and
the caisson will then proceed from the top

L downward until the wholeaperture shall have

QO
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been stopped up, and when this 18 done‘the[

compressed air will stand in the whole of the
chamber A’ at the same pressure which 1s
maintained in the chamber A, and the gates
or slides D D, which haveuntil that time been
shut down, will then be raised up and the un-
finished end of the wall or other work will
then be accessible from and in ‘direet com-
munication with the main working-chamber
A, and work in building the structure may

then be resumed.
If the work to be performed in the caisson.
be the building of masenry, all of the material

for the work may be sent down into the cais-
son by the dumb-waiter; butif it be a section
of pipe which is to be laid, the pipe, or rather

4he section of pipe, to be placed must be sent

into the chamber A through the open doors or
cates D D’ before the caisson 1s lowered, and
such secetion of pipe or duet will be held up
by chains or ropes to the ways H, or to some
other suitable part of the caisson, until the
water shall have been foreed out of the work-
ing-chambers, so as to give the workmen an
opportunity tolay and adjust the pipe or duct.

In working with this caisson on laying of
pipes or ducts, it will be necessary to stop up
the otherwise open. end of the pipe within the

eaisson to prevent the escape of the com-

pressed air through the pipe or duct, and in

order to do this T usethe pipe stopper or shield

S, which is shown clearly in Fig. 4, and which
fits as closely up to the inside of the pipe or
duet as possible, the intervening space be-
tween the shield and the pipe being calked ap

“with any suitable packing each time the shield

is set or placed. Inusing orsetting thisshield,
cach time 2 new section of pipe i1s added to
the duct, as soon as the new section 18 fully

set and fixed in place the shield 18 drawn for-

ward toward the outer end of the said pipe

by means of a chain, S’, which has been pre-

45

50

6O

65

viously passed through the newly-laid section
of the pipe or duct and attached to the outer
side of the said shield by means of some suit-
able catch attached to the shield, so as to re-
ceive it. By means of this chamn the shield

“is then drawn forward close up to the end of

the pipe, and the said shield is then calked
air-tightly in its new position, and so on, the
shield 8 is moved forward to the cnd of the
pipe as fast as the pipe 1s laid.

In building detached works, like piers, the
caisson may be lowered over the position re-
quired, and the doors or gates D 1), either in
the position shown in Fig. 1 or placed at the
ond of the caisson inlieu of the wall I3*, used 1n
precisely the manner hereinbefore described,
except that they will remain closed duaring the
entire time of conducting operations within
the caisson, and be opencd only when the cais-
son is to be raised or moved. In building
works of greater height than ean be built In
the limited dimension of the compartment
A, the work may be built in sections, one
higher than the other, in which case the cais-

‘that purpose.
“disk—1. e., the one nearest the caisson—there

i

son will first be sunk to the lowest position

required; and after as much work shall have
been completed as possible in that position

the caisson will be raised up to the next posi-
tion, and in the more clevated position the
caisson will be steadied and partly supported
on temporary transverse beams N, laid across
the wall in notches or openings left in the work
for that purpose, as shown in Fig. 8. These
beams N will have to be taken into the calsson
before it is sunk into-its first position, and
held in the caisson out of the way until re-

gquired for use, and planking » may be put on

top of them, when these are in use, as shown
in Fig. 8, so as to afford a scaffold for the
workmen within the caisson while the men
are engaged on the work of the upper section.

The shield S, which 1s inserted 1n the con-
pleted pipe ortube, is shown best in Ifigs. 4, 6,
and 7,and as rapidly as a section of the pipe1s

laid and completed, as isshown 1n Fig. 4, this.

movable shield will be drawn to the inner end
of the said completed pipe F', soas to prevent
the compressed air of the caisson from escap-

' ing through the otherwise open tube or con-

duit. - This shield is formed of two parallel
disks connected together by suitable stays and

braces,and the said disks of which it is formed
are made enough smaller than the pipe in

which it is placed to allow the said shield to
be easily drawn forward therein by means of
the traction chain or rope S, attached to 1t for
On the front face of the outer

will be attached flexible packings s, which

will fit tightly to the inside of the tube or

pipe, and thereby prevent the escape of air
from the caisson; yet these packings will be
attached to the traction-bars at the front end
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of the shield, so as to be drawn forward and .

partially off of the pipe, so as to afford no 1m-
pedimentto the forward movementoftheshield
when it is to be moved forward in this man-
ner. There should be suitable anti-friction
rollers attached to the -sides of the shield, so
as to keep it off of the pipe sufficiently to pre-
vent undue friction thereon. |
Having described my invention, I claim—

1. In a portable caisson, the central work-

ing-chamber, A, and extension A’, formed of
continnous double side walls, and transverse
partitions forming air or water spaces within
said double walls, and compressed air locks
provided with air-tight doors P I, and the
vertically - moving air-tight partition D D,
and suitable elevating - serews, whereby the
two compartments or chambers are separated,
substantially as shown and deseribed.

2. Inaportablecaisson,the combinationotfthe

air-tight working-chamber A, provided with
suitable vertically - moving partitions, with
the projecting overhanging building-chamber
A’ formed with end wall, B, supported onthe
completed portion of the structure, and suit-
able packing interposed between the end wall
and the structure, and adapted to be retained
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in position by the weight of said building- | the continuous outer and inner walls, B B/,

chamber,substantially asshown and deseribed.

3. The shield or air-stop S, 1n combination
with the pipe or conduit IY, and a suitable
compressed-air chamber, substantially as set
forth. -

4. The combination of the section I of 2
sabaqueous pipe or conduit, the movable cais-
son or compressed-air chamber, and the mov-
able air stop or shield S, provided with the
circumferential elastic packings, snbstantially
as shown and deseribed. . _

5. Inaportable caisson,the combination, with

the air-tight working-chamber A, having suit-
able vertically-moving air-tight partitions, of
the fixed ways or track H, the traveler I,and

differential pulleys J, depending from and
adapted to move across the said traveler I,and
a suitable dumb-waiter or elevator, substan-
tially as shown and described. |

6. In a portablecaisson, the combination ot

4
:
]

i
:

and rectangular braces or partitions b, form-
ing air and water cells B, provided with
cocks ¢, communicating with the working-
chamber, the air-locks I F ¥, doors P P, par-
tition B’ the suitably-located ballast-compart-
ments W?* and movable frimming or coun-

ter weights W, the vertically-moving separat-

ing partition D D', and elevating-serews, and
the end walls, B, adapted to be supported on
the completed portion of the work, and suit-
ableinterposed packing,substantially asshown
and deseribed. |

7. The supporting-beams N, arranged ol
the pier I, and in combination with the cais-
son, substantially as described. |

HENRY FLAD.
Witnesses:

M. RANDOLPH,
J. B. TAURSTON.
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