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Toad whom it may concern: 
Beitknown that I, ALEXANDER SPOTSWOOD 

DANDRIDGE, a citizen of the United States, re siding at Leetown, in the county of Jefferson 
and State of West Virginia, have invented cer 
tain new and useful Improvements in Tun 
nels, of which the following is a specifica 
tion, sufficient to enable others skilled in the 
art to which the invention appertains to make 
and use the same. 
My improvements are applicable to tunnels 

of various kinds, but are especially useful in 
the case of sub-aqueous tunnels, &c., where 
Surrounding moisture has to be contended 
with. 
The main object of my invention is to avoid 

the danger of chemical action upon and 
within the structure, and incidentally to util 
ize the shell of the tunnel as a means of con veying liquid hydro-carbons or other fluids 
from one extremity thereof to the other. 
My invention therefore consists primarily 

in a tunnel shell the main core of which is 
protected by one or more longitudinal cham 
bers containing a suitable liquid or semi 
liquid, which protects the said main core 
against Oxidation or other harmful chemi 
call action; and secondarily, in combining 
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With said longitudinal chamber or chambers 
means for supplying the same with a fluid at 
one end and for withdrawing the fluid at the 
other end of the tunnel. 
My invention also includes the use of cor 

rugated metal for the walls of the longitu 
dinal fluid chambers, and for both of them 
and the main core of the tunnel also when de sired, for the purpose of affording a certain 
degree of elasticity to the shell without en 
dangering the structure as a whole. By this 
means the tunnel can safely be allowed to 
adapt itself to any slight inequalities in sup 
port along its length, and to compensate for 
expansion and contraction under variations 
in temperature, a result of no small impor 
tance when the tunnel is of considerable 
length. 
My invention also includes a special form 

of joint between the sections of the main core 
which can be packed from the interior; and 

So the combination with the main core and its 
protectory shell, of an exterior non-metallic 
covering, substantially as herein set forth. 

In the accompanying drawings I illustrate 
diagrammatically the practical embodiment 
of my improvements in a tunnel of cylindrical 
form, although I do not confine myself to the 
exact construction and arrangement of parts 
shown, since it is obvious that various modi 
fications may be made in meeting the require 
ments of special use and situation without 
departing from the spirit and intent of my 
invention. 
Figure 1, is a transverse section through 

the main structure of my improved tunnel; 
Fig. 2, a central longitudinal section thereof, 
at both ends, the central portion being 
omitted. Fig. 3, is a view illustrating a spe 
cial form of joint for use between the sections 
of which the main core is composed; Fig. 4, a 
central longitudinal section of both ends of 
the tunnel showing the main core corrugated 
as well as the protecting shell. Fig. 5, is a 
sectional detail indicating the arrangement 
of parts when only the outside of the core is 
protected by a chamber containing liquid. 
The form of the tunnel T, in transverse sec 

tion is of secondary importance, and may be 
varied as desired; it being shown circular in 
cross section in the accompanying drawings, 
for convenience of illustration. The main 
metallic core C, is built up in any convenient 
lane. 

although I do not limit myself to the use of 
iron. The -core C, may be either plain in 
surface as shown in Fig. 2, or formed with 
transverse corrugations c, as indicated in 
Fig. 4. 
Preferably the core C, is protected both on 

the exterior and interior by a longitudinal 
chamber, or chambers a, a, containing a liq 
uid or semi-liquid of a character that will 

Wrought or cast iron may be used 
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protect the core from oxidation or other 
chemical action. Only one side of the core 
C, may be thus protected if desired, Fig. 5, 
showing the liquid chamber on the outside 
only of the core. 
tudinal chamber a, is filled with oil or any 
other non-oxidizing fluid; or if preferred with 
a semi-fluid substance of like protecting 
properties. These chambers a, are designed 

95 
In either case the longi- . 

OO 
to be continuous from one end of the tunnel 
to the other, so as to virtually form longitudi 
nal passages for the flow of an oil or other 
liquid from one end of the tunnel to the other, 
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Sages are held supported at suitable inter 
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The chambers a, may thus be used not only tunnel is of practical utility; while the pro 
as a means of protecting the core C, but also tection which may be afforded to the core or 
as a means of transporting hydro-carbon oils shell against chemical action and deterior 
or other liquids, under pressure from one ex- ation is of still more importance. 
tremity of the tunnel to the other. Thus, in The slight degree of flexibility of the struct 
Fig. 2, an elevated tank E, is shown as supply- ure is also a feature of importance in practical 
ing, say, kerosene to the annular passage a, construction and use, especially in the case 
Surrounding the core C, at one end of the of long tunnels. 
tunnel, while at the other provision is made What I claim as my invention, and desire 
for drawing off the oil through a pipe and to secure by Letters Patent, is 
valve P, p. In this arrangement the eleva 
tion of the tank E, insures the flow of the liq- shell, and with a longitudinal chamber sur 
uid through the passage a, but the liquid may rounding said core filled with a liquid or semi 
be forced through by other means, as by liquid substance, for the purpose and sub 
pumping. Stantially in the manner described. 
The Outer walls a', a , of the chambers a, 2. A tunnel formed with a metallic core or 

are preferably formed of copper, and are cor- shell, and with a longitudinal chamber on 
rugated transversely although in so far as both the outside and inside of said core filled 
the mere provision of the liquid passages a, with a liquid or semi-liquid substance, for the 
is concerned the corrugating of the walls a', purpose and substantially in the manner de 
C., is not essential. When however it is de- scribed. 
sired to afford a structure which will yield 3. In combination with a tunnel formed 
more or less both to lateral strain and to ex- with a metallic core or shell, and with a lon 
pansion or contraction, I propose to corru-gitudinal chamber surrounding said core, 
gate not only the walls a', d', of the chamber means for introducing a fluid under pressure 
C, but also. to corrugate the main core itself, into said longitudinal chamber at one end of 
as indicated in Fig. 4. the tunnel and for drawing off the fluid at 
The interior of the tunnel is lined with the other end of the tunnel, substantially in 

brick-work B, or other suitable material; and the manner described. 
the exterior is preferably protected by a suit- 4. A tunnel formed with a metallic core or 
able thickness of concrete or other suitable shell, and with a longitudinal chamber sur 
non-metallic covering M. rounding said core having metallic outer 
Where the core C, is made in sections, I walls which are corrugated, substantially in 

propose to join these sections together by the the manner and for the purpose described. 
form of joint shown in Fig. 3, although I do 5. A tunnel formed with a transversely cor 
not limit myself exclusively to the use of that rugated metallic core and with a longitudinal 
particular form of joint. The joint J, shown chamber surrounding said core having metal 
however has the advantage of accessibility lic outer walls which are corrugated trans 
from the interior from which it may be packed versely substantially in the manner and for 
between the flanges c', c, on the exterior of the purpose described. 
the core C, and the flange i, i, on the inner 6. A tunnel formed with a metallic core or 
edges of the joint J. This joint and packing shell, with a longitudinal chamber surround 
allows a slight degree of flexibility between ing said core filled with a liquid or semi-liq 
the opposed ends of the adjoining sections of uid substance, an outer metallic wall to said 
the core, which is of advantage in the work longitudinal chamber, and an exterior coat 
of construction. ing of a non-metallic substance, for the pur 

pose and Substantlally in the manner de 
scribed. 

7. In combination with the metallic core C, 
of the tunnel, formed with the exterior 
flanges c, c', the joint J, formed with the in 
terior flange i, substantially in the manner 
and for the purpose described. 

ALEXANDER SPOTSWOOD DANDRIDGE. 
Witnesses: 

D. W. GARDNER, 
GEORGE WILLIAM MTATT. 

The Walls ca', a , of the longitudinal pas 
vals by rests r, r', of any suitable size and 
shape, and preferably made of a material 
which is a poor conductor of electricity thus 
avoiding the possibility of galvanic action 
between the metals. These rests are com 
paratively small, and are arranged with re 
lation to each other so as to break joints, and 
not to impede the flow of liquid. 
As a means of transportation for oils and 

other liquids my improved construction of 

1. A tunnel formed with a metallic core or 
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