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UNITED STATES

Patented February 2, 1904

PATENT OFFICE

JESSE LINCOLN HOLMES, OF BUTTE, MONTANA.

-

I TUNNEL COI_\ISTF!UC_TION. '

SPECIFICATION iormmg- part of Letters Pa,tent No. 751, 287 dated February 2 1904
Apphoetmn ﬁled August 11,1903, Serial No. 169, 130, (No model.)

To all whom it may concern:

Be it known that I, JEssE LiNncoLN HoLMES,
a citizen of the Umted States, and a resn:lent

of Butte, in the county of: Silverbow and State
of \lontane haveinvented anew and Improved
Tunnel Construotlon of which the following -

is a full, clear, and exact description. -
This 1nvent1011 relates to improvements in

the construction of tunnels across rivers or the .

like, an object being to provide a noveél tun-
nel construction by means of which the work

of laying a submarine tunnel may be rapldly-

| _oarrled on to completion.
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I will describe a tunnel oonstruetlon em-
bodying-my invention and then point out the

~ novel features in the appended claims.

Reference isto be had to the accompanying
drawings, forming a part of this specification,
in which similar characters of reference indi-
cate corresponding parts in all the figures.

Figure 1 is a sectional elevation of a tunnel
construction embodying my invention. Fig.
2 1S a cross-section thereof.

showmcr the tunnel 1n posmon
The tunnel comprises side walls 1, a bottom
wall 2, and a

steel.

ings, the bottom beams 4 rest upon spiles 7.
It 1s to be understood, however, that when the

- bed .of the Watercourse oonsmts of clay or
other hard material the tunnel may rest di-

rectly thereon. Therefore I donot llmlt the
invention to employm spiles. |

The tunnel is made in sections, and at suit-

able intervals posts 8 are erected therein, and
connected to these posts and extending longi-
tudinally of the section are sheet-metal pertl-
tions 9. . Extended between the two partitions

" and between the partitions and the outer walls

1 are bulkheads for partitions 10, and thus

the section is divided into a plurality of wa-

ter-tight compartments. The several uprights

- are firmly connected to the upper wall- by

17 extends upward through a stu
in the top wall, and this rod projects suffi-

_ FKigs. 3, 4, and 7%
are detalls showing means for securing ‘and
bracing cértain parts, and Fig. 6 is a sectlon _

top wall 3, these severel walls
being of metal——sueh,. for' Instance, as sheet-
- Extended across the under side of the
“bottom wall are I-beams 4, which are con-
nected to I-beams 5, arranged transversely on
the top by uprw'hts 6. Ae shown 1n the draw-.

'meens of- breokets 11. (Jerta,m of these brack-
ets have cut-away portions 12 for receiving or

extending around angle-beams 13, and prefer-

5o

ably the said uprights or posts 6 will be con-
nected to the bottom wall of, the tunnel by -

brackets 14. The bottom wall in eaoh com-
| partment is provided with an opening nor-

55

mally closed by a valve 15, which has a bear-

casing. From each valve an operating-rod
ng-box 18

ing in a yoke 16, attached to the valve seat or

6¢

ciently above the water-level to be readll‘y:

‘reached and manipulated. .
Extended along and lenﬁ'thwme of the tun— |

nel is a main air-pipe 19, “the sections being

connected together as the tunnel-eeotlons are
connected by means of couplings 20. © From
this main pipe 19 branches 21 provide com- -
‘munication with the interior of the compart-
ments, each branch being provided with a

valve 22. The several sections of the tunnel

O

are connected together by bolts passmg' |

through. encrle-bea,ms 23, attached to the outer

sides of the sections at the ends.

In placing the tunnel the Weter—bed 18 to be

dredged, and then the section-of the tunnel,

-promded the tunnel is a long one, is floated to |

75

the desired spot over the chennel and.the

valve 15 isopened, so as to admit Weter to smk
the structure. After placing one section in

| 8o'

position another section is to be lowered and .

tinued until the tunnel is eompleted to the ap-
proaches 24. The dirt originally removed to

form the trench or tunnelis to be returned or
placed on top of the structure, as clearly in-

dicated in Fig. 6. After sinkinga section or
the several sections the valve 15 is to be
closed and air forced into the several compart-
ments, which will cause the discharge of water

through the pipes 925, ‘which extend through
the top wall and nearly to the bottom of the _

compartments, the outlets being above the wa-
ter-level. These pipes 25 are made in sec-
tions—that is, one section extends upward
from the top of the tunnel structure, while
the lower section is screwed into a boxing 26.

. Therefore these plpe-eectlons may be reedﬂy-

‘attached to the first section, and this is con- -
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removed and the openings closed by screw-
plugs upon the completion of the tunnel. Of
course the cross-partitions or bulkheads are
to be removed, and the longitudinal partitions
may also be removed, or they may remain,
forming three chambers in the tunnel, and
in fact, a greater number of lonﬂ‘ltudmal par-
titions may be employed, if desired. Upon
the completion of the tunnel the valves are
to be removed and the openings plugged, and
the air-pipe is also to be removed.

The object of the several compartments in
the sections of the tunnel is to prevent the
water ballast from shifting during the sink-
ing process. By this means the sections can

be lowered without danger of their tipping

up, and thus sinking edgewise. The main
purpose of the air-pipes is to lichten the sec-
tions, if necessary, in order that they may be
easily handled, and put in place before the

‘water - bed is restored; but, as hereinbefore

stated, they can be used after the earth has
been replaced to expel the water from the com-
partments of the sections of the tunnel.
Having thus described my invention, I claim
as new and desire tosecure by Letters Patent—
1. Astructure for forming tunnels compris-
ing side, top and bottom walls of metal formed
1n sections, partitions extended lengthwise of
the sections, partitions extended transversely

of the sections thus forming water-tight com-

partments, means for controlling the admis-
sion of water to the compartments, and means
for discharging water therefrom.

2. A structure for forming tunnelscompris-
ing metal side walls, a metal top wall and a

metal bottom wall, angle beams or irons ex-

tended around the outer sides of said walls,
partitions dividing the tunnel - sections into
compartments, the bottom wall having an
opening leading into each compartment, valves
tfor the openings, valve-rods extended from
said valves through the top wall of the tunnel-
sections, water-discharge pipes, and an air-

751,287

pressure pipe communicating with the com-
partments.

3. A structure for iormmﬁ‘ tunnels compris-
ing top and bottom walls and side walls of
sheet metal, uprights orposts arranged in the
tunnel, I - beams on which the bottom wall
rests, I-beams extended across the top of the
structure posts connecting the lower and up-
per I—beams, bracket connections between the
uprights and upper wall of the tunnel, longi-
tudinal partitions in the tunnel, transverse

partitions in the tunnel thus forming water-

tight compartments, each compartment hav-
ing an inlet for water, valves for the inlets,
an outlet-pipe leading from each compartment,
a main air-pipe, and valved branches leading
trom said main pipe mto the several compart-
ments.

4. A structure for forming tunnels compris-
ing top and bottom walls and side walls of
sheet metal, I-beams on which the tunnel rests,
spiles on which the said I-beams rest, parti-
tions in the tunnel dividing the same into a
plurality of water-tight compartments, each
compartment having an inlet for water, valves
for controlling the inlets, discharge-pipes lead-
ing from a point near the bottom of each com-
partment and through the top wall, and means
for conducting air into the compartments.

5. A structure for forming tunnels compris-
ing sheet-metal sections joined together, means
for admitting water to the sections for sinking
the same, water-discharge pipes leading up-
ward from the lower portions of the sections
and air-pressure pipes leading into the tops ot
the sections. .

In testimony whereof I have signed my name
to this specification in the presence of two sub-
seribing witnesses.

JESSE LINCOLN HOLMES.

Witnesses:
Epwiny M. LamB,
W. Y. PeMBERTON.
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