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-~ construction of tunnels through sands,
- earths under water-courses, and under such
like conditions where the camn in of the walls

~ of the execavation or the infiltration or irrup-

- tionof water is to be apprehended. Its object

18 effectually to prevent such incidents in &

UNITED STATES PATENT OFFICE.

DE WITT C. HASKIN, OF VALLEJO, CALIFORNTA.

IMPROVEMENT IN THE ART OF TUNNELING.

S]_}EOIﬁO‘LtIOI] forming pnrt of Letters Patent No. 14 7,055 da*ed I‘ebrualy 3, 1874 ; : apphcatlon filed
December 9, 1873.

To all whom it may concern:
Be it known that I, DE WITT CLINTON HAS-

-~ KIN, of Vallejo, in the county of Solano and
o St‘bte of Oa;hform‘m have Invented a new and | be 1ntroduced through the air-lock. An exit-
useful Improvement in the Art of Tunneling,

of which the following is a specification:
My invention relates more especially to the
wet

cheap and simple way, to which end my im-
provement consists i filling the excavation
with compressed air of a density sufficient to

- resist the inward pressure during the construe-

tion of the shell or wall of the Tunnel.
The mechanical appliances for carrying out

- my invention are well known to engineers, and
-~ - obviously may be varied in many ways in the

 passing through the air-lock.
~made flexible and extensible in order to ac-
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construction by my improved plan; Ifig

details of their construction and application

- to meet the varying conditions under which
‘the operations are to be pertormed, such appli-
- cation, however, involving nothmﬂ more than

engineermg sLill or that of the co:nstl ucter. -
The accompanying drawings represent the

~ best way of earrying out the details of my in-
:TE]lthll now knowu to me.

Figure 1 represents a vertical longitudinal
Celltl“ﬂ section through a tunnel in process of
o, 2, a
vertical transverse scction thercthmu“h on
the line A of Ifig. 1.  Ifig. 5 represents a side

elevation, pmth 1n se(,tlon ﬂuonﬁh the air-
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In this instance the funuel 1s shown as p.;u'
tially completed. A working-shaft, «, leads
into the tunnel-b, which 1s divided into two on

- more compartments by an air-tight diaphragm,
“bulk-head, or air-lock, d.

This air-lock 1s con-
structed so as to be movable at pleasure, and

- is, by preference, kept up as close to the tunmel-
| head as convenience will permit.

The com-
partment or portion of the tunnel 1 advance

- of the air-lock forms & working-chamber or

compressed-air chamber, b, Compressed air
1s forced into this chamber by means of a pipe,
¢, communicating with a suitable pump, and
This pipe 18

|

cavation, so that the sand becomes dry.

commodate the fldjustmeuts of the air-lock.
The air-pump may be located in the working-
chamber, if preferred. A gas-pipe, f, may also

pipe, or waste-pipe, ¢, leading from the com-
pressed-air ch.;mlber to the surface, maybeused
for ventilation or to carry oif waste water,
sand, &e.  Theair-lock is supplied with v&lves'
or doors i to retain the air, while permitting

ingress and egress to the WOI‘kl]lfP chamber.

I make no clmm to the specml construction
of the devices above described, as they are
well known to engineers.

In working by my improved system,the air-
lock is adjusted in position, the air compressed
in the chamber ), and the GBC&V&UOH proceeds
in the ordumlywwy beyond the masonry-work
K. The distinguishing feature of my system,
however, 18, that instead of using temporary
tacings of timber or other rigid material, I rely
upon the air-pressure to resist the caving in
of the wall or the infiltration of water until
the masonry wall is completed. - This pressure
18, of course, to be regulated by the exigencies of
the occasion, and may be varied from anything
above that of the atmosphere to fifty pounds
to the square inch, which is about as much as
the human systent will bear with safety. The
effect of such pressure has been found to be
to drive water i from the surface of the ex-
In
case a jet-seam or small stream of water is en-
countered, I supply a temporary shield of can-
vas, lazmther or other light flexible integument
tothe wall, a gmnbt which the pressure mstmltl,},
forces it and seals the leak. This device 1s
also very efficacious in preventing the escape
of the compressed air through leaks inthe sides
or walls of the excavation. After completing
the masoury walls of large tunnels, L allow the
débris d to accumulate 1n L the bottom as shown

in Fig.1, until the tunnel 1s completed leaving

an olmmuﬁ only large enough for woer o
purposes. By this means the arca of the air-
locls, the surface exposed to pressure, and the
consequent Liability to leaks are mat(&lmll} di1-
minished.

These three features constitute the lemdmw
characteristics of my invention, namely: I‘lrst
the use of compressed air &ctmﬂ directly upou
the excavation walls to pre Y’Bllt leakge or cav-
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ing; secoud, the use of temporary flexible in-
teguments to stop leaks; third, the partial
1"eﬁllmn of the completed tmmel to diminish
~ the area of the surface exposed to the action
of the compressed air. -
- 1 claimas my invention—

1, The improvement in the art of tunneling

lerein set forth, the same consisting in exca-

vating ina Worklnﬂ-chamber, of whlch the tun-
nel-head forms a portion,under an air-pressure
acting directly upon the surface being exca-
vated and sufficient to prevent the caving or
leaka ge of said surface during the constl 110‘[1011
of ﬂle masonry walls.

2. The method herein set forth of prevent-
g leakage 1 the excavation surface of the
working-chamber, by the application thereto
of a flexible mten*ument held in ]}OSlthll by
’LtlllOSphBl"lC pressure.

3. The method herein set forth of partially

refilling the completed tunnel in advance of N

the air- 1ock to diminish the air-surface thereof.
In testimony whercof 1 have hereunto sub

scribed my name. _
| D. C. HASKIN.
Witnesses: |
Ii. C. DAVIDSON,
1. H. M ORSE.
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