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To all typhoon, it may concer?: 
Beit known that I, LEONARD GROVER, a citi 

Zen of the United States, residing at Homer, 
in the county of Calhoun and State of Michi 
gan, have invented certain new and useful Jm 
provements in Subaqueous Tunneling - Ma 
chines; and I do declare the following to be 
a full, clear, and exact description of the 
invention, such as will enable others skilled 
in the art to which it appertains to make and 
use the same, reference being had to the ac 
Companying drawings, and to the letters of ref 
erence marked thereon, which form a part of this specification. 
This invention relates to new and useful 

improvements in the construction of subaque 
Olls and subterranean tunnels; and it con 
sists in employing at the construction end of 
the tunnel a traveling caisson cylindrical in 
form and open at each end, the diameter of 
Said caisson being slightly greater than the 
diameter of the tunnel. In the forward end 
of Said Caisson and adapted to travel hori 
Zontally therein is a revolving disk or head 
that snugly fills the inner diameter of the 
caisson, said revolving head being provided 
with a sectional excavating-knife projecting 
from its outer face and extending from the 
center of said head to its periphery, said knife 
being adapted to remove the earth from in 
front of the tunnel as the caisson is forced 
ahead, the tunnel being constructed within 
the Walls of the rear end of the caisson. 
The objects of the invention are to provide 

a traveling caisson or shield that may be 
forced into the heading of earth in advance 
of the tunnel and the earth removed there 
froll, as the tunnel is constructed within said 
caisson, the arrangement of parts being such 
as to prevent any possible cave-in and to ex 
clude all Water from the interior of the tun 
nel, and a further arrangement of parts 
Whereby the earth may be excavated in ad 
Vance of the traveling caisson, if desired, as 
Said caisson is forced ahead in the construc 
tion of the tunnel. These objects are at 
tained by the mechanism illustrated in the 
accompanying drawings, in which 

Figure 1 is a vertical longitudinal section 
through the caisson or shield, the excavating 
machinery located therein, and a portion of 
the construction end of the tunnel. Fig. 2 is 

a cross-section through the caisson and ex 
cavating machinery, taken on dotted line of 
Fig. 1. 

in the outer face of said head and the man 
holes therein. 
section through the conveyer. 

Referring to the letters of reference, A in 
dicates the traveling caisson or shield, which 
is made preferably of steel and is in the form 
of a hollow cylinder, the diameter of which is 
somewhat larger than that of the tunnel, So 
as to permit of the construction of the tunnel 
within the circumference of the rear end of 
the caisson-wall. The caisson is provided at 
or near its longitudinnal center with the dia 
metrically-extending rib or flange A', that 
strengthens the caisson against collapsing and 
forms a bearing or base against which the 
jacks in rest, that afford the neans by which 
the caisson is forced ahead. The forward end 
of the cais son is sharpened or beveled, as 
shown at A'in Fig. 1, to facilitate its passage 
into the earth. 
B indicates a broad metal ring that Snugly 

fills the interior of the caisson, and is splined 
in the forward end thereof, as shown at in 
in Fig. 2, whereby said ring is held from ro 
tating, but is permitted to travel longitudi 
nally within the caisson, said ring having 
mounted therein a series of pinions H. H., as 
shown in Figs. 1 and 2. 
C indicates a revolving metal disk or head 

that fills the inner diameter of the caisson, 
said head being provided with the annular 
horizontally-extending flange C, that extends 
within the ring B, said flange having on its 
periphery a series of cog - teeth I, that are 
adapted to engage with the pinion SH, mount 
ed in the ring B. The head C is secured to 
the ring B by means of the annular flange 
that extends from the periphery of the flange 
C' of said head and engages with a correspond 
ing shoulder on said ring, as shown at t in 
Fig. 1. 
To exclude the water and mud from the 

bearing-faces between the head C and ring B, 
the outer face of the ring B is provided with 
an annular tenon d, that is received in a cor 
responding groove in the inner face of the 
head C, which construction acts as a sand 

Fig. 4 is a central horizontal 

Fig. 3 is an end elevation of the cais - 55 
son and the revolving head or disk located 
therein, showing the sectional knife secured 
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to flow through the opening b behind the 
knife, said opening may be closed by drawing 
the edge of the knife upward against the 
face of the head C by means of the rack a, 
renderingthe revolving diskwater-tight. The 
Caisson is then forced ahead without revolv 
ing said disk until solid ground is again en 
countered, when the excavating will proceed 
as before. 
When operating in hard ground, into which 

it would require a great amount of power to 
force the caisson, it is desirable to operate the 
revolving head at the forward end of the 
caisson, so that by extending the knife D the 
earth may be excavated from in front of the 
caisson-Wall, which will permit of the easy 
and rapid advancement of said caisson. 
Should the earth be so hard as to offer too 
great a resistance to the entire length of the 
knife, said knife being in sections, but one 
Section at a time may be used until it has cut 
its Way, when another section of the knife 
may be thrown out, and so on until the exca 
vation extends across the entire diameter of 
the tunnel, when the caisson may be forced 
ahead and the operation repeated. 
F Findicate gates or doors opening through 

the head C above the knife D, said gates 
being held closed by the metal barsee. The 
purpose of said doors is to permit of the re 
moval of bowlders or obstructions from in 
front of the knife. 
EE are man-holes in the head C through 

which the earth or rock in front of said head 
may be blasted, if desired. Said man-holes 
also afford sight-openings through which to 
view the nature of the earth in advance of 
the revolving head and the operation of the 
knife. 

It will now be evident that in the employ 
ment of this improved tunneling device the 
operators are entirely free from danger, as 
the revolving disk D forms a bulk-head be 
hind which they work, and which affords a 
perfect protection against the caving in of the 
earth or a sudden inflow of water, and by the 
employment of this device it is not necessary 
to construct what is called a “deep tunnel,’ 
there being no danger of a cave-in. The tun 
nel may be constructed just below the river 
bottom, thus enabling the maintenance of the 
same grade as that of a deep tunnel, with 
much shorter approaches, effecting a great 
saving in the cost of construction. 
Having thus fully set forth my invention, 

what I claim as new, and desire to secure by 
Letters Patent, is 

1. In a subaqueous tunneling-machine, the 
combination of the hollow caisson open at 
both ends and having an annular flange A", 
means located between said flange and the 
construction end of the tunnel for moving 

the caisson horizontally, a ring slidingly fit 
ted within the caisson, and a revolving head 
located within said ring and adapted to re 
volve therein, substantially as specified. 

2. In a subaqueous tunneling-machine, the 
hollow caisson open at both ends and having 
means for advancing it from the construction 
end of the tunnel, combined with the ring slid 
ingly located within the caisson and the revolv 
ing head located within said ring, said head 
carrying a knife adjustably mounted therein 
and having an opening through said head ad 
jacent to said knife, substantially as specified. 

3. A subaqueous tunneling device compris 
ing the following combined elements: the 
hollow circular caisson open at both ends and 
having means for advancing it horizontally, a 
revolving head within the caisson, said head 
carrying a knife and having an opening there 
through adjacent to the knife, a conveyer 
mounted on said revolving head and adapted 
to revolve there with, means for moving said 
head horizontally within the caisson, and 
means for revolving said head and its con 
Weyer, substantially as specified. 

4. A subaqueous tunneling-machine com 
prising the following combined elements: 
the caisson open at both ends and means 
for advancing said caisson, the ring slidingly 
mounted within the caisson, the knife-carry 
ing head located in said ring and having the 
knife adjustably mounted thereon, the open 
ings adjacent to said knife, the man-hole in 
said head, and means for moving said head 
horizontally within the caisson. 

5. In combination with the caisson, the re 
volving head located therein, said head car 
rying a series of knives, each knife having 
an adjustment with the revolving head, the 
series of knives arranged so as to extend from 
the center of the revolving head to its periph 
ery, the openings through said revolving head 
adjacent to said knives, the series of man 
holes through said head, means for revolving 
said head, and means for moving it horizon 
tally within said caisson, as set forth. 

6. In combination with the caisson, the re 
volving head located therein, the series of 
knives in said head, each knife having an in 
dependent adjustment, said knives extending 
from the center of the revolving head to the 
periphery thereof, the opening through said 
revolving head adjacent to said knives, means 
for revolving said head, and means for ad 
vancing it horizontally within the caisson, 
substantially as specified. 

In testimony whereof Iaffix my signature in 
presence of two witnesses. VA 

LEONARD GROVER. 
Witnesses: 

E. S. WHEELER, 
R. B. WHEELER. 
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