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To all whom zt My COnCeri:

Be it known that I, WILHELM LAUTER a

subject of the King of Prussia, German Em- --
peror, residing at E I‘l ankfort- on-the Main, in

the Iunﬂ'do:mof Prussia, Germany, have in-
vented new and useful Improvements in Ap-
pliances or Apparatus for Driving Subterra-
nean Tunnels or Galleries, (petented in Ger-
many April 25, 1895, No. 87 157, and in Eng-

land October 4: 1895, No. 18 56_e )of which the
following is a spemﬁe&hon |

This mventwn relates to appllanees or ap-
paratus for driving tunnels or galleries, more
~particularly applleable for dmvmw 111 quwk-

sand and in soft or aqueous strata.
I will describe the same with 1efelenee to
the accompanying drawings, in which—

IFigure 1 shows a longitudinal seetlen end-
Fig. 2 Cross- sections, on lines A A and _B B.
FI‘T 3 18 a detail sectional view of the con- |

11ect10ns between the shield-sections.
1t consists of the tubular shield D' D%, the

rear end of which incloses a short lenn*th of |

the lining T of thefinished tunnel or ﬂ'&llei Y,

while the fore part, which is construeted Wlth-
| by covers, such ezea,vemon being effected 75

a, slope, penetrates into the gr ound.

The iron lining of the tunnel or ﬂa11e1y-
consists of separ ate rings T and of outward-

projecting ribs R, armnged- between these
rings. By meansof the saidribs the stiffness
of the tunnel-wall is increased and the rear

part of the shield-casing is guided, leaving

annular spaces between the 11111110‘ T and the

shield D', which can be filled up w1th cement

through ’rhe holes O, formed in the rings, so
as to foun by these means in a safe manner

‘an outer lining of cement to the tunnel or
gallery, The emd openings O also enable the

annular space to be filled up that is left by

the tubular shield D' D? as this is dlwen for- : o
| the 11nfrs, eubstentmﬂy as descl ibed. go

ward.

tition N into two chambers I and II, filled with
compressed air, the outer ehamber I being
inclosed at the rear end by the wall M, ﬁzed

to the finished tunnel-lining and havmg an .

air-sluice V, while the other chamber II is
closed at the front end by the step-shaped

T]ié""élil'el'd""i'S'"'d'i""s?ided""b'j?"""ﬁhe""éiji'i'lﬁiffhf """ par-

followed by the building in of the tunnel or

- gallery rings, 1s effeeted by the greater air-

pressure existing in the chamber I and by the
presses I, whleh bear on the one hand against
the nlshed lining of the tunnel and on the 53

other hand egalnst the pmtﬂmn N. Com-

pressed air is introduced into the chamber I |

from any suitable source of supply througha

pipe M', extending through the wall M and

pr owded at its: end with a flap-valve M* which 6o
opens inwardly to the chamber I. In order =
to facilitate the forcing forward of the shield

in curves, the tubular 31des thereof are made

{ of two parts D’ and D?, which fit together,
~with overlapping spher 1celly-shaped surfaces 65
1 at U,and are adjusted relatively to each other
by the extension or shortening of the screws

S, connected to both par ts,\ﬂthout materially

nauowmfrthe internal space of the shield or
forming e‘{temal projections which would in- 70

telfere Wlth the advance thereof. -

- The excavation of the face of the W’OI‘]&.H]“‘ .
is effected by the openings formed in the :
stepped face X of the shield, which are closed

solely through the horizontal holes 30 longas
there is dann*er of the eomplessed air escap-

| ing; otherwise the excavationis also effected
‘through the vertical openings, the air-pres-
‘sure employed being such as to balance the 80
-countel-preseme GYGICISed by the watel or

so1l. ._
II&Vlng nOW paltlcula,ﬂy desel ibed :«md as-

eertamed the natureof thisinvention and in _
what manner the same is to be pe1f01 med, I 85
.declale that what I claim is— . |

1. Atunnel-wall comprising rings prowded

_Wlth openings extending thr oun*h their sides

and outwardly- extendmn‘ ribs mtermedmte |

shleld having a stepped end, the steps belnn* _-
provided Wlth openings, and detachable cov-

ers for said. opemnws eubstantlally as de-
scribed. - - 95

8. The eombmatmn with a tunnel comp1 is-

.mfr a series of rings and formed with a trans-

WELH Ix ]ymﬂ' against the face of the working. ; verse wall a tubulm ehleld emblaemﬂ* one

The duvmﬂP fOl Wald of the shleld Wth]l is 50




“end of the tunnel and having a transverse | name to this specification i in the p1esence of
wall, a series of presses intermediate said | two subser 1b1nﬂ' Wltnesses |

latter wall and the end of the tunnel, and | | :
- means for introducing compressed air mtel-“* o WH‘HELM LAUTER

) 5 mediate the walls of ‘bhe tunnel :zmd shleld - VVltnesses
- substantially as described. : | KARL TRIEBER

In testlmony Wheleof I have Slﬂ'ned my|  TFraxx H. M__AbQN
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