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To all whom zt " a'y concern: .

leck has beert' removed to allow free aceess for ' o

"Be it known that I, ERASTUS W SMITH ef the completion of the masonry.

j{i- .--;{the clty and eouuty ef New York,in the State
.. . of New York, haveinvented a eertam new and
cpeioo o usefal’ Improvemenh in -the Construction of
. Piers for Bridges and Similar Masonry under
. 'Water; and I do hereby declare that the fol-
N ] ;;_:lowmg is a full and: ex'lct description thereof.

The accompanymg drawm gs ferm a pa,rt ef

IS thlE speclﬁcatlen. AT

o0 My invention is mtended to be used in that;
.-.r.._-::system of construction.in which tubes or hol-
o low eylmdersof iron formed in sectionsorother- |
Setn . wise are sunk through the water and. to asuffi- |
..+ _cient depth intothe earth, and the contents ex-
T I cavated and removed’ throurrh an air-lock..

‘oo . This general method of eoustruetlon has been.._
ALl :;_f;_';-fsuccessfully practlced for a number of years
.+ the men excavating within the tube at the bot-.._
.~ . tom of the water under a pressure of air, arti-
et ficially produeed of sufficient force to keep out
... the water and. te allow the men to work under.
S o the -same cendltlons, as: regards pressure,. as | -
- ., would be experienced in a diving-bell at the.
2w -same depth. - The circnitous processnecessary
Lo o to pass the worhmen or an} material throungh
';'.the alr-leck would make it very slow and ex-
... .~ pensive to properly fill the interior with ma-
.. 'sonary by previously-knogn means.
< - vention enables me to effect this with 11ttle eX-
--’ii_pense. I have apphed itinthe bmldmg of'the:
S plers for the iron brid ge now m process of erec-
e ';-;tlon over the Harlem river. |

v oo To enable others skllled in- the dll: to ma,ke'
... -and use my invention, I will’
“.07 . seribe fhe manner in whu,h Lapplied it for this
T .;;-sbridge, reference bem g ha,d to the 'u.cempam
R a;;jlng drawin gs _
oo Figures 1, 2, aml 3 represent central vemcal‘
f:j.._sectlons of the entire structure.
.. sents acorrespondingsection, onalargerscale,
...+ . ofthe base portion, to which my inventionjmore
L i--speclﬁeally reletes
v o oodition of the pier when the sinking of thée shell-_:
“wo o ortube.-and the: exea,vetmﬂ the earth at the
‘... base has been completed.  Fig. 2 represents
ST '_i-thecondltlon whenthe stenes have been mcked*
“ o in the bottom and the insterstices filled in ac-
-7 _cordanece withmyinvention.

My in-

proceed to .de-

“Fig. 4 repre- |

“Fig. 1 represents the con-

A A, &c., are thin cylmdrlc‘rl shells ef ea.st A
iron, eaeh sm feet in diameter and two inches .
'-;thlck “Flanges a a are formed on the interior. -
of each, and by means of screw-bolts (hotrep- -
resented) these flanges are secured firmly to- -
gether, and the Joint between'is made tightby -
red-lead putty The length of each sectionis =~
{ nine feet, and the bottom of the lower one is: -~ -

| made w1thouta ﬂenge and is sharpened asrep- . . -
jﬁresented to allow. it to' more readily smk 1nt0ff'ﬁ'_"j_
'f_the earth as the lnterior is excavated. RN
An air-lock, B, is secured on the top of the.'_.;--_-“--".;;-

'_:uppermost sectlon provided with doubledoors - -
10, and with sev erel coeks, and a windlass -
..zequrred to allow removing. the earth during
, | the excavating ‘process, and the introduction =
-of stone and other material durmg the early
-portion of the filling process." e
‘were constructed 'wd eperated in the prew-f-__'.-_j,_ .
-eus]y known and approved manner. . . T
After a sectional pile.or shell, A A, &e., had
Jbeen sunk, and the mteuor eerth removed to-
‘a suﬁclent depth to reach a hard and reliable -
_ifounda.tmn the process of removing, ea.rl;h was
;dlscentmued and while the pressure of airwas
‘maintained a quantity of stone, C C, was laid -
- | as firmly as was praetmable,ﬁlhn the bottom
of the lowermost section, A. The interstices .
‘in the mass of stone bemg empty or filled only;?;‘i‘j{.g?_

-with air, (by reason of the pressure of theair .
| within the ‘shell being sufficient to keep the
“water excluded,) asufficientquantity offreshly-
‘mixzed plaster, D, otherwise known as “gyp- - -
,sum,” "sulphete of lime,” or “plaster of-paris,”
| was then poured, dewn upen the mass to ill ~
| the interstices com p]etely
‘with great rapidity, and in doing so expends}jl_
or swells slightly, so that the mass is found, = =
after a very brief period, to make the bottem .
of the structure perfectly tight. L
is also sueh that a leyer et Lonsmerably less;j_: e

.............

_'ﬁelent to resist the entire pressure of the wa- o
| ter. It will be understood that by building up;'j‘ Co
this foundation of’ plaster-work ‘quite to the .
‘lower face of the lowermost flange, a, I secure
- Fig. 3represents i the aid of the. said flange to prevent the slid- =
. .- the condition after the compressed air io the |.ing upward of the entire mass bodily, in obe-.j
T RN pre.r has been allowed to escape and the air- | '

dlence to the pressure of the w ater below

_All theseparts .

This material sets

Its tenacity o



. -passage, and- proceeded to remove the air-
lock B altogether.  This operation opened |

2

“prefer to_biiild up the plaster-work to that

height, or, better perhaps, to introduce a sep-
arate flange or internal projection at a lower

~level in the lowermost section,-as indicated |

by the red outline d; but I have ascertained

- by actual experiment that the work can be de-.

pended upon to adhere to the interior of the
section with sufficient force to prevent its dis-
placement, even if no such flange or projec-.
tion was made available. After the grouting:
with plaster had been successfully effected, I

allewed the extra pressure of air in the space

~above to be relieved by opening a suitable

‘the interior of ‘the pile to free access by ordi-
~nary means, and L proceed then to build up-
- with-all the deliberation and skill which may

~be required, and fill up the pile or series of"

sections with well-laid masoury, bedding éach

~stone properly in hydraulic cement and allow- |-

ing the latter to become thoroughly set. The
exterior of this masonry, of course, applies
- against the ipsideof the shell A,andeachaids
to support the other so long as both remain.
- Whenever,in consequenceof oxidation or other
~causes, theiron shell becomesremovedin whole

~ orinpart,a completeinternal pier of masonryis
developed, planted deeply and securelyin the
earth, and capable of withstanding alone all

~ the strains to which itis likely to be exposed.
Concrete has beenroughly introduced as a fill-
- ing for piers of this character previous to my
- invention. Thismaterial formed a weak mass,
but mine forms-a strong ove. -~
- My method of grouting, in the'manner and
with the material described, between previ-

~ ously-compacted pieces of stone, makes so
~strong a stopping or sealing df the bottom of,
the case A that a layer of only a few feet thick
- resists an upward pressure due to a head of
fifty feet of water. This subsequently becomes

& substantial portion of the work, and does not |

extend to such a height but that the superin-

1

I

48,317

‘cuinbent well-laid masonry is firmly-planted -

‘deep in the bottom of the river, and able gen- "~

erally to maintain itself independently of any -
considerable reliance on the work below. -

I prefer to lay the stones C regularly as well
ascompactly, and to employ, when practicable,
stones that are prepared by hewing or other-

~wise, 80 as to form very good joints. ‘In ap-
plying the stones together I leave a consider-
~able space between the several stones, so that
| there shall be wide vertical joints to be filled
with the grout, in order that the expansion of

| the latter therein, and consequently the ten-
| dency of the entire mass'to expand laterally in

alldirections, may be veryappreciable; but T
-make thehorizontal jointsas close as possible,
because any expansion in a vertical direction.
will not contribute to tighten the union of the
stopping with the case, but might under some
circumstances be disadvantageous.
I canusethe plaster successfully mixed alone
“with water., Itwassointroducedatthe Harlem
bridge, above referred to; but the plaster may -
‘be-mixed in any desired proportions with thin
hydraulic mortarif desired, and the compound
grout thus formed may be usedin the manner
above described. R
- Having now fully described my invention,
| what I claim as new, and desire to secure by
Letters Patent, is— R OO
1. The employment of calcined plaster, or
equivalent expansive material, in sealing or-
stopping the bottom of hollow piers or shells’
for submarine masonry, substantially in-the
manner and for the purpose herein set forth,.
2. Stopping the bottom of such shells by
- grouting or flowing the calcined plaster oran-*
alogous semi-fluid material into interstices in
previously-laid stone,sabstantially in the man-
‘ner and for the purpose herein set forth.
T .' ERASTUS W. SMITH,
Wituesses: * o
THOMAS D. STETSON,

S. W. BURNHAM.
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