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T -jment ef a series of such tubes lying side by
. dide and connected one to the other in such | ._
© . manner asto bre alr ]omte and ferm several | struction of the parts: which are te form the =

2 5 : Pa%ﬂges

.‘ngoll it.
o effect so much dlSpl‘tCeIl’lent of the water
oo that the tubes will sink of themselves it be- .|
35 ing understood that the ends. before letting |-
= down are ‘closed with water tight bulk heads |
s to be afterwerd removed. The manner of |

85

N 15
oo banks where it rises 1n. a curve or slepe to |
. . and beyond the surface of the water. A |
. stage or ﬂeet of sufficient length: to e*rtend._:.
Lo aeross the river bemw prep%red upon one ofl ”
© 50 the banks, the level portlon of the. tunnel is |
' to be constructed upon it.
~lengths of cast iron tube for thle portion is -
. _made with one end tapered dewn, as at (&),
. _and the other end made enlarged in tapering | 1
R ‘-_ff'ferm eutwerd as “Lt (?)’), 'w;’vht::'.rehjfr the end _

" . ARTHUR r@Lsmf[ eF BO STO\T Mas SACHU SE’JI‘TS'

TUBULAR SU‘BMARINE TUNNEL

S 3‘.__;To all whom zt may concern:
o Beit known that I, ARTHUR IJOLSOM ef' .:p
L, f_}Beston county of Suffolk
*,‘Meeeeehusetts have mvented eertam new
5 and wuseful Improvements in Tunneling
;_[Rlvele and I do hereby declare that the: fol—';
s lowing 1s'a full clear, and exact deeerlptmn
. of the same, reference bemg made to . the.
annexed- drawmg makmg q
S X § 3

L - 1n—that is'to say, my invention is-a method
. of constru,ctmo' submerme tunnels for the |
.. passage of rivers or other waterways w1thout]

I accomplish by means of square. cast iron
- tubes of the size of the required passage and
. of such lengths as may be conveniently han-

oo odled. The ends of these are so arranged
- that they can be joined. tooether beneath the |
Water and form of themeelves a water tight |
My plan* contemplates the employ- |

‘"The bottom of each, if intended for rail road | _
the river they may make a close joint, as: seen;;;;;5-;.5.5;_;'.;.;j;i?;'?:i_j'i;i'if
e F1§ 1L

large

S to pass’ through may: have the rails also cast |
The weight is to be such as will

and State of |
- part (b) and'a eorreslaendmg one‘in:the in- .
terior of the part (b); 60
Dbe poured to effect the: leekmg ef the parts. .
| together N
-several tubes lymg 51de hy 31de, the. pla e ilis
part of ‘this |
epeelﬁeetlon which 1s fully deserlbed here- | _'should be so- arranged as’ te break ]omts f111d65
“in the sides of each a groove should be cast -~ |
at (e) 111t0 which bars ef iron are pleced to
L | act as* coags ” whereby the vertical positions '
LT requiring excavation through the earth. This of both are made to. comelde, and. keys (d).
e = 1 5 o

'- 1ower side of the ends ..,_Of (a )

“Each of- ’rhe gl

tube A groere is mede ereund the tapermg

‘into this, lead may 60

If the tunnel is to be eomposed of

at which the joinings: are: made in each

| are put into appropriate: vertical grooves to 70 -
| secure them in the direction of: the11 length ek
| The tubes are further bound: tegether by

fjbande f) keyed tightly around at intervals
as shown. At ea,ch end of the level pertlonggé;;;f;

the sepemte tubes are breuo'ht to-an equal 75

| length, and are to be: clesed w1th temporari
! bulk heads of wood or other. su1table mate- .
rial built up-

within the 'ends.  The con=

o TR .| tunnel on the mehned pertlon of the bed aSBO
R qure Tisa PeI‘SPECtIVB view- Of a se- _at (a’), is now effected in like manner. .~ .
o ries of tubes thus arranged and bound to- |
. gether as ready to be lowered into the water.
. At (a) are the tubes, cast of a square form.
1))

The ends of each: of the. portlons next to

the ether are. to be made bevehng, in a gen-

1 eral vertleal dlreetlon in ‘order. that wheni}ii-:;:fj;..;;;jié'é:r;ﬁf-?-i;;;;'?-z

brought together in place on the bottom of 85

't these:ends the parts are en-. .
smce butt ]elllts are to.be! mede,,.,, and

on the faeee T ecesses are. made mto Wthh

pa | order to. securs the ]emmg of the ends of
... constructing is as follows: A plan and pro- | the parts there is a self-acting hook or 1eteh'?i-!ff?:fi-e-??aiiﬁii;-?ﬁ!’iffffiéi'gé
o file of the bed of the river at the place where: i
40 the tunnel is to be laid across, “having been__-;
.~ obtained by soundings or ethe1W1se any
.. sharp pretuberences above a O‘eneral Jevel |
. can either be removed by blestmor or by | there being a emres];)endme‘ notch in the: bot~
. forming a trench through ‘so. that the bed |t

.generelly may be level, EZ&C{-}pt near. the |
| two . portions ‘together will be thus: The
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(6) hlIlU’ed HPOH ....Olle ""‘end. Gj: a tUbe ﬁnd A BN
‘catch (e ) toreceive the hook on. the end of 95?5??;51.-;-:
“the opposite portion.:
| secured permanently. to the bottom of a tube,

:'f:fiﬁK@d hOOk (.9' ) 18

“tom of the opposite tube. for it-to take into."

The manner of engaging. and securing the 100

18’ brouejht_i_ to -----

and the whole is then read‘y to be ""leweled te 105

its place on the bed of the stream, in domu-«----:-r--

| Whleh the shore part (a’) will n‘radually a,s-
' '__-Sume the. 1ncl1ned peSlt:!.en shewn . that ﬁ i




 the parts will be firmly held together.

~ bulkheads within each of the ends may now
be taken out and a permanent joint be made |
by means of an interior fastening which

consists of a sleeve or: slip joint and is |

. plece of metal of the size of the interior of
~ 'the tube;

111 fact, 1t 1s a short section of a

tube, and is shown at (@)

o placed as to cover the joint, a part of 1t be-

ing within each tube.

To one 1t 18 bolted or

riveted fast, but to the other it is bolted.
" through Slotted holes which do not fit the
- bolt 1n the direction of the length of the tube |

The |
;and contraction of the tube |

This 18 to be so

3 Wltnesses

B S B __26','66'5

in order to allow for some play in eXpansmn- SRR

101&111‘1“—-:.;__

(Jonstructmg a subma,rme roadway or
| tunnel in the manner described—that is to
say of sections of metal tubes connected as
set forth to form continuous portions, which
portions are attached to each other substan- S
tlally in the manner described. .
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