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To all whom it may concern:

Be it known that I, HENRY MOESER, a ¢iti-
zen of the United States, residing at Alle-

- gheny, in the county of Allegheny and State

10
consistsin matters of construction herein de-
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- ture.
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of Pennsylvania, haveinvented or discovered

certain new and useful Improvementsin Tun-
nels, of which improvements the fOllOWlI]D‘IS
8 specification.

My invention relates to 1mp10vements in
tunnels for traversing bodies of water; and it

seribed.

In Letters Patent No. 447,735, granted to
me March 3, 1891, I have shown and de-
seribed what T have therein termed a ‘“float-
ing” tunnel—. e.,
sisting of one or more tubular tunnels ex-
tendlnw across a body of water at sufficient
depth to be no hindrance to navigation, but
held in position by its own buoyaney.and not
resting necessarily at the bottom of the chan-
nel of water which it traverses. My present
improvement is directed to matters of con-
struetion whereby a tunnel stracture of this
nature may be built which is particularly
adapted to resist lateral strain. It is espe-
cially applicable,therefore,to tunnels built to

traverse rivers,tideways,and ocean-currents.

- In the accompanying drawings, which form
part of this specification, qure 11is a view
in transverse section of a body of water and
its bed. A tunnel structure embodying my
present invention is shown in elevation trav-
ersing the body of water. Fig. 2 is a plan
view of the tunnel structure shown in Fig. 1,
a portion of the structure being broken away
to illustrate theanchor-piers. Fig.31sa ver-
tical section of myimproved tunnel structure
on larger scale. The line of section 1is indi-
cated at III III in Kig. 4. A portion of one
of the encircling bands is in Fig. 3 for the
sake of clearness broken away. Fig. 41is a
plan view of a portion of the tunnel struc-
Fig. 5 18 a vertical seetlon on the line
V'V, I‘w 4,

Parts whleh are represented in more than

one ficure bear the same reference-numerals

5O

n eeeh
It is essential to my present invention that
a plurality of tubular tunnels be employed to

a tunnel structure con-

compose the entire structure and that these |

&e., are made up of sections 6 6, d&se., and 7

(No model.)

tabular tunnels, or, as I shall for convenience .
term them, *‘ tubes,” be arranged in a hori- -~
zontal layer or tier. In the accompanying
drawings a series of tubes so arranged 1S 55
shown at 1 1, &c. At suitable intervals
throughout the length of the structure the
eeveral tubes are bound together by flexible
bands 2 2, &e. These bands (which are pret-

erably chains formed of links pinned to- 6o

gether) pass over one tube, beneath the next,
overthethird,and soon throughout theseries,
passing around the outside tubes and back
through the series, as before. Kach band 2
is thus eontinuous througheu.t.. It encircles 65
each tube and being entwined throughout
the series binds all the tubes together. Af¢t
other suitable intervals and preferably adja-

[ cent to bands 2 2, &c., the layer or tier of

tubes is confined by bands 3 3, &c. These 7o

bands 3 3, &e., are so constructed and ap-

plied that codperating with bands 2 2, &e., -
they hold the several tubes which compose
the structure in a single plane or layer. In

this regard my preferred construction is 75
‘shown in thedrawings.
blocks 8 8, &ce., are attached to each side of

At desired intervals

each tube, and blocks 9 9, &e., are attached
at the top and bottom of each. Bands 33,
Je

7, &e. Sections 7 extend from each block 9

to the next, and sections 6 extend from blocks

9 of the outside tubes tolinks 5 5, &e., which
abut upon the outside tubes or upon ‘blocks
8 8, interposed between. These blocks and
lmks are so arranged that the tubes and the
blocks 8 are held ﬁrmly together. It 18 not,
however, essential that sections 6 and 7 be
rigid parts. DBolts 11 11, &e., may be pro-
vided extending from intermediate blocks 3
8, &c., to the seetlene 77, &c.

The tubes 1 1, &e., are made up of rela-
tively short sectlens bolted together. I pref-
erably arrange a band 2 and a band 3 on
either side of each joint, as is shown in Fig. 95
4, and to obtain still greater strength 1 prefer R
t0 ‘““stagger” the joints of the soveral tubes

which compose a tunnel structure—u. e., to so

00

arrange the several tubes that the _jo_i'nts of

adjacenttubesshallnot be inline. This, too, roo

is indicated in Fig. 4. 1If desired, the outer-
most or any ov all of the tubes may be pro- |
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the tubes are to lie.
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vided with air-chambers (indicated at 16) with . Upon the upper side of the tier of tubes
air-tight walls asa further precaution against | and in the intervals between the bands I form

injury.

By uniting a plurality of tubes in a tier in
themannerdescribed I havean integral struec-
ture which i1s of relatively small vertical ex-
tent, which offers relatively livtle obstruction
to the flow of currents, and which has great
strength (when compared with a single tube
of equal capacity) to resist lateral strain. I6
is adapted to sustain the thrust of a current
in the mannerof a beam. It follows that by
employing this construction I may more read-
ily avoid any obstruetion of navigation, I may
traverse currents with greater security, I may
avold to a great extent the use of laterally-
extending guys, and I may traverse much
greaterspans. By virtueof myimproved con-
struction herein deseribed the series of tubes
1s bound into an integral whole, and the grav-
1ty or buscyancy of each single tube under all

operative conditions is accordingly distrib- |

uted throughout thestructure as a whole. An
accldent to a single tube will not impair the
usefulness of the other tubes, and should one
tube be injured and fill with water it will not
break from the others and sink to the bot-
tom, but will be bunoyed up by them until re-
paired.

Referring to Figs. 1 and 2, 4 4 represent
piers of masonry built upon firm foundation,
preferably upon bed-rock, upon either side of
the stretch of water to be spanned, and as far
from shore as may be expedient. The posi-
tion of piers 4 4 will ordinarily be at the
greatest depth at which building ecan be done
by using coffer-dams. From piers 4 4 ap-
proaches 18 18 extend to either shore. A se-
ries of anchor-piers 12 12, &c., are built upon
the bed of the body of the water at intervals
between the main piers 4 4. These anchor-
piers 12 12, &ec., are preferably built of ma-
sonry or concrete. They are sunk in the
silt of the bed to a depth sufficient to give
firm anchorage and are built up from the bot-
tom to or approximately to the level at which
The weight of the an-
chor-piers is sufficient to overcome the buoy-
ancy of the structure as a whole. The tier
of tubes already described is anchored to
these anchor-piers 12 12, &e. The manner
of anchoring which I prefer is shown in Fig.
3. Connecting-rods 138 13, &e., extend from
the tier of tubes. They are preferably con-
nected to bands 2 2, &e., and at the points
where these bands cross between the tubes the
rods and anchor-piers are so disposed that

suitable platforms 16 16, &e., and upon these

platforms I place heavy material 17. The

weight of this ballast should preferably ap-
proximate or counterbalance the buoyancy ot
the tunnel structure (exclusive of the anchor-
piers) when sustaining the greatest burden
which it may receive in use. |

In building the tunnel structure the piers
44 and anchor-piers12 12, &c., are erected and
the shore-approaches 18 18 are built. These
shore-approaches may be built of a series of
tubes, as the main span of the tunnel is built,
or they may be built in any other desired
manner. The main span of the tunnel struce-
ture will preferably be assembled above wa-
ter. It will then be floated to position be-
tween piers 4 4, weighted, and sunk to final
position, wherethe connecting-rods are locked
to the anchor-piers. A portion of the weight
used to sink the structure may then be re-
moved, for, as already noted, the ballast 17
should be sufficient to counterbalance the
buoyanecy of the structure when the latter is
carrying its greatest load; but it should not
aoreatly exceed that amount., When the main
span of the tunnel structure is brought to
final position, the ends of it are bunilt into
piers 4 4 and the several tubes opened to the

shore-approaches in the maunner described in

my former patent referred to above.

I claim herein as my invention—

1. A floating tunnel structure composed of
a plurality of tubular tunnels bound together
by flexible bands entwined about the tubular
tunnels, substantially as described.

2. A floating tunnel structure composed of
a plurality of tubular tunnels united by flexi-
ble bands entwined about the tubular tun-
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nels and other bands encircling the united

tunnels, substantially as described.
3. A floating tunnel structure composed of
a plurality of tubular tunnels united by flexi-

| ble bands in a horizontal tier, substantially

as described.
4. In a floating tunnel structure the com-

bination of a series of tubular tunnels, bands
uniting sald tubular tunnels, anchor-piers
built in the bed of the body of water to be
traversed, and connecting-rods extending
from the series of tubular tunnels to the an-
chor-piers, substantially as described.

5. In a floating tunnel structure the com-
bination of a series of tubular tunnels, bands
uniting said tubular tunnels, anchor-piers to
which the said series of tubular tunnels is

they are alined. Each connecting-rod is pro- | connected, and ballast which the said series
vided with a head 14 and each anchor-pier | of tubular tunnels bears, substantially as de-

with a cluteh 15, adapted to engage this head,
and the engagement is such that the tier of
tubes 1s held from rising above a certain
level.

19 19, &c., indicate guides for directing the
heads of the connecting-rods when attach-
ment to the anchor-piers is being made.

i

seribed.
In testimony whereof I have hereunto set
my hand. |
HENRY MOESER.
Witnesses:

FRED KIRCHNER,
GEO. B. BLEMING.
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