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UNITED STATES

Patented August 18, 1903,

PaTeNT OFFICE.

IIERBERT F. DUNHAM, OF NEW YORK, N. Y.

TUNNEL-SECTION.

~PECIFICATION forming part of Letters Patent No. 736,507, dated August 18, 1903. -

Original application filed September 11, 1800, Serial No, 29,626, Divided and this application filed August 9, 7902, Serial
- IR - No. 118,020, (No model.) | |

To all whom it may concern: |

Be it known that I, HERBERT . DUNHAM,
a citizen of the United States, residing in the
city of New York, in the county of New York
and State of New York, have invented cer-
tain new and useful Improvements in Tun-
nel-Sections, of which the following is a speci-
fication.

This invention relates to subaqueous tun-
neling, and has for its object to provide an
improved section or unit for use in the con-
struction of tunnels.

In constructing tunneis in or upon the beds
of streams and other bodies of water many
difficulties are encountered, among which is

-the high pressure in which the workmen are

obliged to perform their labor if the carrying

out of the operation requires their services'

under water, and if sections of the tunnel are
to be laid the difficulty of dredging a proper
place on the bed and keeping it clear till the

section has been placed in position renders
-such procedure not only unduly costly, but

the results unsatisfactory.

By my present invention, the subject of
this application, which is a division of an ap-
plication filed by me on September 11, 1900,
bearing Serial No. 29,626, for method of con-
structing and laying subaqueous tunnels, it
18 made possible to lay a tunnel under water
section by section and carry on the operation

from a secure working platform above the
surface of the water and to dredge, if neces-

sary, the water-bed immediately beneath the

section and to sink the section into the
dredged channel as fast as the dredging pro-

ceeds. Tothis end sections are constructed

uapon the land, if desired, and launched upon |

the body of water and then towed to the
point at which operations are in progress.
Each section is provided with platform-hold-
ing means for receiving the stanchions or up-
rights for the working platform, which may
be placed in position before the section is
launched or while it is still floating nupon the
water. The sections are also provided with

- mating interlocking devices of such a char-
acter that the section while being sunk will
interlock with a sunken section, and the in-

. bed.

| terlocking devices will assure a tight joint

between -the sections and the accurate posi-
tioning and alinement thereof.

The most expeditious way of dredging for
the reception of a bodyorstructnre is to work
directly beneath it,and myimproved sections
are so constructed that hydraulic or other

forms of dredging may be carried on, remov-

ing the bed directly from under the section
as 1t is being sunk. This form of structure
permits the section tobesunk and maintained

in the desired position. If the bed is uneven,

the highest point will receive the entire
welghtof thesection,whereupon the operation

of hydraulic dredging will be facilitated at
that point, the interlocking devices and the
stanchions, which may be slidingly connect-
‘ed, holding and guiding the section, so that

one end will not sink faster than the other.
The section may be suspended by the stan-
chions and proper derricks and the excava-
tions thereunder filled with conecrete or other
suitable material. To prevent longitudinal
strain upon the uncompleted tunnel, each
section may be 8o constructed that it will en-
gage securely the bed. Itsengaging portion
may, 1f desired, in practice be so formed that
1t will prevent the filling of the dredged ex-
cavation by shifting of the material of the

Referring to the drawings accompanying

and forming part of thisspecification, Figure
1 1is a perspective view of a form of tunnel-
section embodying my invention.
an end view, I'ig. 3 is a side view, Fig. 4 is a
plan view, and Fig. 5is an end view, of a form

Fig. 2 is

of section having a single passage-way.
The section, as shown, comprises a body

' portion (designatedinageneral way by A)and

may be made of any suitable material. The

section 18 shown as traversed by two passage-.
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ways 6, with a partition or wall 7 therebe-

tween. At convenient points on the section
stanchion or platform supporting means may

be provided—in the present instance sockets -
95

3, located in wings or extensions 9 from the
heads 10. The sockets are designed to re-
celve stanchions for guiding and controlling

| the section as it is being sunk and for sup-
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porting a working platform from which sub- | draunlic cement, concrete, or other smtable

sequent sectlons may be supported and
guided.

When the section is bemg sunk and nears
its final position, it is well to augment the
cuiding influence of the stanchions and to
positively interloeck the sections. Suitable
and convenient means forso doing are in the

‘present instance shown in the form of dowels

11, projecting downwardly from extensions 12
from one of the heads 10. The other head is
shown as prowded with sockets 13 in exten-
sions 14, projecting therefrom for the recep-
tion of the dowels.

The units organized as illustrated herein
are provided with faces 15 upon the exten-
sions 12, which are in a plane coincident with

the line of movement of the sections when |

properly sinking to their mating positions
and which faces are adapted to embrace the
sides or faces 16 upon the opposite head or
end of a similarly-formed section andserveto
cuide and position the section,guidingitlater-
ally and producing axial justification. The

projections 12 are also provided upon their

lower sides with faces 17, adapted to rest upon
faces 18 of the extensions 14 to positively and
accurately limit the descent of the section
when it has reached its final position. The
dowels 11 are shown in the present instance

a8 square in cross-section and beveled on |

their free ends and the sockets also as square
in cross-section. The beveling of the dowels
will assist in their ready entrance into the
sockets. 'The faces of the heads 10, consti-
futing the meeting or abutting ends, are also

- shown as matching to assist in guiding the

40
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sections to position and to make a flush and
tight joint between the sections. Thus it
will be seen that each sectionisprovided with
its own guiding means—to wit, the dowels en-
tering the sockets, the abutting ends of the
section-heads constituting guiding-faces to
guide the section to place, and also the lat-
eral or side-embracing guiding-faces, which

force the section to sink in a straight line,

. prevent axial rotation of the section, and re-

KO
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move strain from the dowels to a large ex-
tent.

For providing convenient access to the bed
beneath the section while it is in a position
approaching its final position one or more

-openings (designated in a general way by B)

may be constructed in the section and in the
present instance are shown comprising tuba-
lar portions 19, and upon top of fthe section
conical bosses 20 may be placed to p10v1de
flaring mouths 21 for the openings.

In Figs. 1 to 4 the openings are shown as
located in the wall or partition dividing the
passage-ways and in Fig. 5 as traversing the
passage-way.

It isintended that the bed will be dr edﬂ'ed

throurrh_ the openings as the section is bemg i
65 lowered and,if desired,pitsor pocketsdredged

* from beneath the section, which pits or pock-

‘and rendering the section buoyant.

material and the tops and side of the tunnel
be covered with similar material. The form
shown in Fig. 5 will after the hardening of
the filling-in material have removed there-
from the pormon of the tubular opening 19’
which is an obstruction to the passage-way 6'.

For the purpose of preventing longitudinal

‘movement of the tunnel during construetlon

or afterward the section may be pmwded
with retaining means, (designated 1n a gen-

eral way by G,) and in the present instance is
shown as comprising a reinforced depending

leaf 22, which leaf not only prevents lateral
movemeuf of the tunnel, but also keeps loose
or shifting material from’ oaining access. 130
the excavation beneath the seutlon -
Each end of the passage-ways may before
the section is launched be provided with re-
movable bulkheads 23 for excluding water
These
bulkheads Wll]. of course be removed at the
proper time in the construction of the tunnel.
The section illustrated in Fig. 5 is for a sin-
ole-passage-way tunnel-and Lhat of the other
ﬁcrures the section is for a twin conduit or
double -passage-way tannel. Anynumber of
conduits or passage-ways may be provided,

‘and theorga nization of the openings for reach-

ing the bed beneath the section may be dif-
ferently eonstltuted as in practice may be
necessary.

Although but one form of sectlon has been
shown herem vet it will be apparent that
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such is for the purpose of illustration of the

invention and that in practice many changes
in details of construction may be had Wlbh-
out departure from the spirit of my inven-

“tion.

Having thus described my invention, what
I claim is—
1. Aconduitor tunnel section havmﬂ' sock-

ots at one end and complemental dowels at

I the other end.

ets and the openings mll be filled with hy- |

A condnit or tunnel section having lat-
eral reinforcements provided with soekets,
one of said reinforcementsalso having dowels.

3. A conduit or tunnel section Drowded
with dowels, in combination with a second
tunnel—sectlon having Sockets to receive said
dowels.

105

110

115

4. Aconduitortunnelsectionhavinga tun-

nel passage-way therethrough and trans-

versely thereto a work-passage through the
walls of said section and opening at the un-
der part of such section. |
5. A conduitor tunnelsection havinga pas-
sage-way, and an inclosed opening extendmfr
entirely through such section transversely 130

the tunnel passage-way, and opening at the

under part of such section.
6. A twincondait or tunnel section having

a longitudinal partition separating the pas-

sage-ways, and a passage in said partition
open at the top and bottom of the sectlon for
the entrance of a dredge.

7. A twm conduit or tunnel section h&VIHg

120

I25

I3C
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a longitudinal partition separating the pas-
sage-ways, and tubes insaid partition extend-

Ing entirely through thesection for permitting |

the entrance of a dledﬂ'e
3. A subaqueous tunnel-section having

sockets at each end for the reception of col-

umns or posts, and also having at one end at
each side a depending projection or dowel.

9. A subaqueous conduit or tunnel section
having a tube passing through its body, and
a boss located on the tunnel—seetmn adjacent
to the upper end of said tube.

10. A conduit or tunnel section having a
socket at each corner and having at two of 1ts
eomers depending projections or dowels.

. A conduit or tunnel section having
sogkets at each of 1its corners, other Sockets
at two of its cornersforthe receptwn of posts,
and dowels at two of its corners adapted to en-

ter the sockets in an adjacent tunnel-section.

12. Atunnel-section comprisingabody and
means to receive and support a removable
framework carried above such section and
from which a similar tunnel-section can be
lowered and guided to the proper position to
form a part of the tunnecl.

13. Atunnel-section comprising a body and
means located at the ends of such body for
receiving and supporting removable posts or
columns: forsupporting a platform from which
a similar tunnel- secblon can be lowered and
gulded to the proper position to fmm a part
of the tunnel.

14. In a device of the character spemﬁed
the combination of a body, a wall dividing

the body into conduits or passage-ways, and'

an opening in the wall for the purposes set
forth. |

15. In a tunnel-sectmn, the combination
with a body constituting the exterior walls of
the tunnel, end members upon the body, se-
curing means carried by the end members,
and an opening from the top to the bottom of
the section for the purposes set forth.

16. In a tunnel-section, the combination

with a body portion consmtutmﬂ' the exterior

walls of the tunnel, ends upon the body por-
tion having later &lly—prmectmn wings, sock-
ets in the wings at one end, and dowels car-

ried by the wingsat the other end and organ- |

1zed to eoomrate with sockebs in a similar

- section for the purpose of guniding and unit-

55

6o

1ing the sections.

17. A tunnel-section prowded at its ends
with laterally-projecting wings, the wings at
one end provided with pamllel sockets and
aplanefaceabnveandin line with each socket,
the other end provided with projections hav-
ing plane faces matehing the plane faces
above the sockets at the other end, and dow-
els projecting from the projections, the organi-
zation being such that the dowels and deBS
upon the projeeblons of the section will mate
with the plane faces and sockets upon the
end of a similarly-formed section.

18. In a device of the character specified,
the combination of a body portion, a trans-

Y

I a—

verse opening from the top to the bottom

8 .

thereof for the purpose of permitting the car- -

rying on of the operation of dredging and fill-
ing therethrough, and a funnel for the open-
ing upon the top of the section. |
19, A tunnel- section comprising a body por-
tion, a conical boss upon the top of the sec-
tion constituting a flaring mouth, and an
opening passing From the moubh to the lower
part of the section as and for the purposes
specified.

20. In a tunnel- section, the combmatlon
with a body portion constltutlnﬂ' the exterior
walls of the tunnel, of ends upon the body
portion having laterally-projecting wings,
stanchion-socketls in each wing, dowels car-
ried by the wings at one end, and dowel-
sockets carried by the wings at the other end.

21. A tunnel-section having at its ends lat-

erally-projecting wings, stanchion-sockets in

each wing, the wings at one end provided
with projections having parallel plane faces
upon their sides and dowels depending from

7C
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the projections parallel with the faces, the -

wings at the other end provided with parallel
dowel-sockets and a plane face above and in

line with each side, the organization being.

such that the dowels and faces upon the pro-
jections of the section will mate with the
plane faces and the sockets upon the end of
a similarly-formed section.

22. A tunnel-section having at its ends lat-
erally-projecting wings, stanchmn-,—socketg in
each wing, the wings as one end provided
with projections having parallel plane faces
upon their sides and bottoms and dowels de-
pending from the projections parallel with
the faces, the wings at the other end pro-
vided with parallel dowel—soekets and a plane
face above and in line with each side, and a
plane top face, the organization bemu' such
that the dowels and faces upon the .pmjee-
tions of the section will mate with the plane

larly-formed section. |

23. A tunnel-section having plane faces
upon its sides at one end and projections at
its other end provided with plane faces or-

taces upon the end of a similarly- mgaumed
section. | -
24. A tunnel-section having plane faces at
one end and projections at its other end pro-
vided with plane faces organized to embrace

and mate with the plane faces upon the end-
of a similarly-organized section, and means -

for interlocking one section to the other.
25. A tunnel-section having plane faces at
one end and projections at its other end pro-

vided with plane faces organized to embrace
and mate with the plane faces upon the end

95

100

105

110
faces and the sockets upon the end of a simi-

11§
ganized to embrace and mate with the plane

120

125

of a similarly-organized section, and means

constituting dowel% and dowel sockets for
uniting one section to the other.

6. 111 a tunnel-section, the. combmatmna

130

Wlth a2 body portion; laterally projecting .

wings at the ends thereof ; projections at the
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upper part of the face of the Wmn's at one
end; plane faces upon the lower portlons of
the projections; square dowels depending
therefrom; lateral projections upon the lower
portions of the wings at the other end; plane
faces upon the top of the projections; and
square dowel-holes in the projections.

27. In a tunnel-section, the combination
with a body portion; end members upon the
body; laterally - projecting wings upon the
ends; projections upon the upper part of the
face of the wingsat oneend; plane faces upon
the under portions of the projections; dow-
els depending therefrom; lateral projections
upon the lower portions of the wings at the

other end; planefacesupon the top of the pro-

jections; dowel-holes.in the projections; a
working opening traversing the body from top
to bottom; & conical boss upon the top of the
section constifuting a flaring mouth for the
working opening; and aleaf depending from
the end of the section for positioning the sec-
tion and protecting an excavation below the
section.

28. A tunnel-section prowded at each end |

with guiding-faces in transverse planes, the
faces on one end organized to embrace the
guiding-faces of the d1551m11dr end of a simi-

lar section.

30
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29. A tunnel-section provided at each end

with guiding-faces in transverse planes or-

ganized to embrace complemental guiding-
faces of a similar section, and interlocking

guiding means codperative therewith.

30. A section for a subaqueous tunnel pro-
vided with interlocking guiding means, and
means for engaging the water-bed for main-
taining the section in position.

31. A tunnel-section provided with means |
for engaging the water-bed for protecting an |

excavation below the section. |

32. Ina device of the character specified,
the combination with a body portion; guid-
ing-faces at one end thereof and other guid-

ing-faces at the other end thereof organized -

to embrace the guiding-faces of a similar see-
tion; interlocking guiding means coOperative
thelewuh and an apron depending from the

- lower pOI‘thIl of the section.

50

535
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33. A conduit or tunnel section having a
tube passing through its upper and its lower
walls and open at each end and constituting
a working passage-way through the section.

34. A conduit or tunnel section having a

transverse work - passage extending there-

through and opening at its under side, and
provided at its upper end with a ﬂa,rmg
mouth. -

35. A tunnel-section comprlsed of a con-

duit aunit organized at one end to be united

to an incomplete conduit and at its other end
having a depending apron effective to con-
tact with the water-bed in advance of the
contacting therewith of the lower portion of
the gsection to the end that an excavation
made below the section will be protected by

l

|
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such apron from the shiftable m&terlal con-
stituting the water-bed.

36. A length of structure for sectlonally-
preconstrueted sunbaqueous building compris-
ing outer walls, an inner wall, the walls em-
bracing orsurrounding conduit-passages, and

a passage-way at each end of the length pass-

ing through the outer walls in the region of
the inner wall and traversing the inner wall.

37. A tunnel-section provided with inter-
locking guiding means, and guiding-faces co-
operative therewith to remove the strain of
justification from the interlocking guiding
means.

38. A tunnel-section provided at one end
with sockets and plane guide-faces above the

socket parallel to the socket dowels at the

other end to enter similar sockets, and guide-
faces above the dowels parallel with the axis

thereof to engage faces similar to the faces

above the sockets.

39. A conduit or tunnel section having at
each corner of each of its ends means for re-
ceiving columns or posts for supportinga plat-
form above such section. .

40. A conduit or tunnel section provided at
eaeh corner of each of its ends, with a socket
for “the reception of pla, tform - support,inn*
means.

75

80
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41, Acondmtortunnel section havmﬂ* sock-

ots at its ends for the reception of platform-
Sllppm‘tll]g means.

42. The combination with a umt for a sec-
tional tunnel, of dowels at one end thereof

and sockets at the other end thereof, limiting-

faces above the dowels and limiting-faces
above the sockets.

43. A conduit or tunnel seetion comprising

a body having square dowels at one end there-
of and square complemental sockets at the
other end thereotf.

44. A conduit or tunnel section comprising
a body having square dowelsatoneend there-
of and square complemental sockets at the
other end thereof, and flat faces above the
sockets and a,bove the dowels.

45. A eonduit or tunnel section having a
socket at each end for the reception of a stan-
chion or post and also having at one end at

I0C
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each side a depending projection or doweland

at the other side acomplemental socket adapt-
ed to receive a similar dowel. -

46, A conduit or tunnel section having a
socket at each corner thereof and having at
two of its corners depending projections or
dowels and at two of its corners sockets Cor-
responding to such dowels.

47. A conduit or tunnel section carrying at
each end thereof means adapted tointerlock
with the end of a companion section.

48, The combination with a length of con-

120

125

duit or tunnel, of a dowel at each of two of

its corners a,nd a dowel-socket at each of two

of its corners.
49, A length of conduitor tunnel prowded

with soekets at one end and complemental

130
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dowels at the other end, the organization be- |

ing snch that the section may be united at
one end with a similarly-arranged section and
guided to position by the uniting means, and
a depending leaf or apron upon the end op-
posite to the end which will engage such simi-
larly-arranged section.

50. A length of condulit or tunnel compris-

Ing a body portion, dredge-passages passing

therethrough from the top to the bottom, and
a depending apron upon the body for protect-
Ing excavations made by a dredge beneath
such length.

51. A length of structure for subagueous
construction provided with a dredge passage-
way therethrough, and means for shielding

- the excavation made by the dredge.

20

30

02. A length of structure for subaqueous
construction provided with a dredge passage-
way opening beneath the length, and means
for shielding the excavation made by the
dredge.

53. A length of structure for sectional sub-

aqueous construction provided with guiding

interlocking means, a working passage there-
through from the top to the bottom, and
means for engaging the water-bed to reliev
strain upon the uniting means. |
54. A length of structure for sectional sub-

aqueous construction provided with guiding

interlocking means, a working passage there-

- through from the top to the bottom, and

35
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means to engage the water-bed to protect and
shield excavations and work carried on be-
neath the length. |

55. A length of structure for sectional sub-
aqueous construction provided with inter-
locking means, a working passage to the bot-
tom, and means to engage the water-bed to
protect and shield excavations and work car-
ried on beneath the length. |

56. A length of structure for sectional sub-
aqueous construction provided with guiding
interlocking means; aworking passagethere-
through from the top to the bottom; means

~ for engaging the water-bed to relieve strain

50

upon the uniting means and to engage the
water-bed to protect and shield exeavations
and work carried on beneath the length.

57. A unit for sectional subaqueous con-
struction comprising a body portion and a
depending leaf for engaging the water-bed
below the unit.

\
]

5

58. A unit for subaqueous sectional con-
struction comprising a body portion and a
depending leaf transverse to the line of said
unit which will be parallel to the general line
of the complefed structure.

59. A unit for sectional subagueouns con-
struction comprising uniting means, and a
depending leaf of relatively large area occu-
pying a plane transverse to the contemplated
general line of the strueture and adapted to
engage the water-bed beneath the section.

60. A length of structure for unital con-
struction on water-beds embracing a body
portion, means thereon constructed to receive
and support removable stanchions or col-
umns, and a member for engaging the water-
bed and of considerable area in a plane par-
allel to the lines in which the columns are to
be supported. o

61. A length of structure for unital con-
struction on water-beds embracing a body
portion; sockets thereon constructed to re-
celve and support removable stanchions or
columns; a working passage-way through the
length; and a member for engaging the wa-
ter-bed and of considerable area in a plane
parallel to the lines in which the columns are
to be supported organized to protect work

55
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performed upon the bed below the length

through the passage-way. |

62. A length of structure for unital con-
struction on water-beds embracing a body
portion; means carried by the length to en-
gage a preceding length and join the same
thereto; sockets thereon constructed to re-
ceive and support removable stanchions or
columns; a working passage-way through the
length; and a member for engaging the wa-
ter-bed and of considerable area in a plane
parallel to the lines in which the eolumns are
to be supported organized to protect work

performed upon the bed below the length

through the passage-way and to relieve the
Joining means of strain.

63. A member for unital subaqueous con-

struction provided with a work-passage hav-
Ing an opening at the lower portion thereof.

HERBERT F. DUNHAM.

Witnesses:
CAROLINE I. GESSNER,
S. A. FOLEY.
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