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To all whom it may concern: -~
Be i1t known that I, CHARLES SOOYSMITH,

~ a citizen of the United States, and a resident

10

of New York,in the county of New York and
State of New York, have invented certain
new and useful Improvements in the Methods

of Construeting Foundations and Tunnels or

other Structures, of which the followmﬂ is a
,spee.l ication. |

My inventionr elates tothe method of bmld-
ingsubterranean or submarine structures and

 their foundations and especially the method
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of constructing tunnels and their founda-
tions in loose or water-bearing material.

The objects of my invention are, first, to
provide a method of construction and espe-

clally of constructing tunnels which shall be
quick, economical, and easy; second, to pro-

vide a method of constructing foundations
simultaneously with the construection of the.
vork itself; third, to provide a method of

building found%mns for the structure which

will plevent delay in erecting the structure

superimposed thereon; fmuth to obviate the
danger of disalinement of the main tunnel
and its shield. 1 attain these objects by the
methods and means illustrated in the accom-
panying drawings and described hereinafter.

In the drawings like letters of reference re-
fer to like par ts throughout the reqpeetwe
Views.

Figure1is a longitudinal elevation, mostly
in section, on the middle plane of the tunnel.
IFig. 2 isa vertical cross:section of the tunnel.

In Iig. 1, 1 is the lining or skin of the tun-
nel, p1efe1 ably of metal and made in sections
which may be bolted or otherwise attached

each to each.,

- 218 the interior 11111ng, of concrete or other

material.

3 1s the siding or framing of the pilot-tun-

nel and completed foundatlon

4 is the bottom timbers of the tunnel or
foundation, shown resting upon the piles 6
and to which the timbers 3 are securely fas-
tened, the angle-irons o, Ifig. 2, assisting in
this securing.

7 1eplesents the water under which the
tunnel is being constructed. |

S 1eplesents the soft bed of the river or
other locality through whieh the tunnel is
being excavated. |

!

T,

J represents the shield by the advance of
which the pilot-tunnel A B, Fig. 2, is con-
structed. 10 1eplesents the headmn of this
pilot- tunnel. .

11 represents the upper 11n1ng or plate con-
stituting the ceiling or roof of the pilot-tun-

nel ELIld in and on which the large tunnel

rests and is constructed.

12 is the shield of the main tunnel and ad-

vanced by the usual hydraulic or pneumatic
means.
A B repr esent d1v1smns or sections of the

pilot-tunnel separated each from each by the
‘interior walls of timber 3, the portions B B

preterably being intend ed to be filled in with
concrete and the portion A to be left empty,

thus providing a passage-way open at all

times both for the purpose of construction and
subsequent utilization, as may be desired.
My method of construction is as follows: I

| fir st prefer to drive or place in the line of the
‘proposed tunnel a number of piles 6, prefer-

ably driven so that their heads shall lie onthe
line of the bottom of the completed founda-

tion, although if they do not extend quite so
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deep as this it is immaterial, since they can

be easily cut off on the advance of the pilot-
tunnel shield 9. 'This shield is constructed
of such size that a man may work comfort-
ably within it, as illustrated in the drawings.

8o

It may or may not be found necessary to use

compressed alr in the operation of this shield,

the cross-section of which is that of the foun-

z0id, ) only that the upper side 11 is concaved.
As this shield is advanced the pilot-tunnel is
excavated and the timbers 4 are laid upon and
may be secured to the heads of the piles ex-
posed by the progress of the shield.  The tim-
ber walls and partitions 8 are then putin place,
the latter being set at such angles that the
pressure of the surrounding matel*ial will be
properly resisted and at the same time they
will assist to support the main tunnel when
completed.

ing these timbers. The plate 11 forms the top

or roof of this pilot-tunnel and is straight or

curved to correspond with the base of the tun-
nel.

trated, in order to Serve as a frmde or track
for the shield
pleted tunnel.

As the latter progresses the

The angle-irons 5 assist in secur-

I preferably make it curved, as illus-

2 and a cmdle for the com-

dation, (shown in Fig. 2 asa substantial trape-
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sections B B may be filled in with concrete or | able, and it is evident that the .upper-"portion
. other solid material; but the portion A is left

open for access to the heading for removal of
material or for any other purpose to which it

may be then or subsequently devoted. InTFig.

1 at A the side timbers 3 are broken away,
showing & tramway in this open passage for
the conveyance of material. At9and 11 they
are also broken away to show the shield and
heading. After constructing the pilot-tunnel
a sufficient distance in advance the main tun-
nel 1s commenced by advancing the shield 12
over and in contact with the plate 11, which

forms the top of the foundation formed by the .
pilot-tunnel, and the sectional and concrete
or other lining of the main tunnel is con-

structed upon this plate 11 in the usual way
in rear of the shield 12. |

1t will be evident that one of the objects of
advancing the pilot-tunnel is to insure the
correct alinement of the main tunnel, and it
1s evidently easier to maintain the alinement
of the small shield and pilot-tunnel than one
of full size, and this alinement having been
once attained the large shield and main tun-
nel may be advanced and constructed upon
the foundation thus secured with a minimum
of effort and with a maximum of accuracy.

Heretofore in the construction of tunnels
upon piles or other foundations there has
been a difficulty and delay in properly em-
bedding and superimposing the structure
upon these piles and properly cutting the lat-
teroff. Moreover, previousmethods have not

lent themselves easily to the construction of

a round tunnel, which latter is for many rea-
It will be evident that the

- small shield used in the construction of the

.40

pilot-tunnel can be much more easily handled
than the large one and gotten well in advance
of the main tunnel, and the main tunnel may
be constructed of any desired shape and size

and follow the pilot-shield without interrup-
tion caused by the operation of sawing off

piles, &c.  The unobstructed and open sec-
tion A-may be used as a conduit for walls,

~ cables, pipes, drainage, or other purpose dur-
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ing and after completion of the work. It is
also evident that the pilot-tunnel or founda-
tion may be made at one operation or may
be made of separate sections and be con-
structed simultaneously or suceessively with
the construction of the main tunnel there-

- upon. .

In describing herein the use of timber as
forming the walls and bottom of this founda-
tion or pilot-tunnel I do not wish to be under-
stood as limiting myself to such material, as
timber, metal, or other material may be used
in whole or in part, nor do I limit myself to
the exact shape as illustrated or any partie-
ular size of such foundation or pilot-tunnel.

Moreover, while I have indicated that the two ;

outer portions or sections B B of this foun-
dation are filled with concrete and the inte-
rior portion A left empty I may reverse or

| upon.

of the piles which have been cut off by the

pilot-shield may be withdrawn or otherwise
removed before or during the advance of the
mailn tunnel. IR

1t will be understood that I do not limit
myself tothe exact arrangement or construc-

tion herein shown, asitisevident that I may,
for instance, omit entirely the bottom tim-

bers 4, laying my concrete directly upon the
heads of the piles. I may not use the shield
in the construction of a pilot-tunnel or foun-
dation. I may omit partitions in the con-
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struction of the latter, using posts or omit- |

ting them entirely.

immediately or subsequently or not at all,
and the main tunnel may not rest directly
upon the plate or top 11, but be on slides or
rollers, or may be constructed in proximity

to this plate, leaving an intervening space.

filled with mud to be subsequently removed
and this space filled with grouting, &e., if
desired. It will be clear also that thisinven-
tion is not limited to the construction of tun-
nels, but may be used in the formation of
foundations or other structures, such as dock-
walls or other structures where it may be ad-
visable to construct a foundation under water
in this manner and thereafter build there-

What I claim, and desire to protect by Let-
ters Patent, is—

1. The method of constructing foundations

which consists in, first, placing a plurality of
supports therefor, second, advancing a shield

over suchsupports, third, constructing a foun-

dation in the space so formed and resting upon
the supports, substantially as deseribed.
2. The method of construction which con-

sists in, first, placing a plurality of supports,
second, excavating over them by means of a

shield, third, constructing a foundation in
such excavation upon said supports, fourth,

Moreover, the interior
chamber A may be filled in with concrete or
other substance, and this may be done either
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erecting a structure upon such foundation, |

substantially as deseribed. -
3. The method of construction which con-
sists in, first, placing a plurality of supports,

second, excavating over them by means of a.

shield, third, constructing a foundation in

such excavation upon said supports, fourth,

excavating the material over said foundation

by means of a shield and erecting a structure

in the latter excavation and resting upon said
foundation, substantially as described.

4. The method of constructing tunnels
which consists in, first, placing a plurality of
supports, second, excavating over ‘the heads
of said supports and erecting thereon a foun-
dation, third, excavating oversaid foundation
and erecting a structure thereupon, substan-
tially as desecribed. o

9. The method of _construetiﬁg a tunnel
| which consists in, first, placing a plurality of

piles in line of the proposed tunmnel, second,
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modify this arrangement as I find it desir- | constructing a pilot-tunnel resting upon said
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piles, third, filling in a portion of said pilot- |

tunnel with solid material, fourth, advancing
a shield over the foundation thusformed,fifth,
constructing the lining of a main tunnelupon
said foundation, substantially as deseribed.
6. The method of constructing tunnels
which consists in placing a plurality of sup-
ports, progressively constructing a founda-

tionthereon, and progressively erecting a tun- |

3

nel on said foundation, substantially as de- 1o
scribed. - '
Signed at New York, in the county of New
York and State of New York, this 18th day
of February, A. D. 1903.
CHARLES SOOYSMITH.
Witnesses:
Z. ROSENFIELD,
Wwm. H. GRIFFIN, Jr.
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