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Be it known that I, EMI, II, LARDY, a subject 
of the German Emperor, residing at 28 Au 
gustastrasse, Münster, Westphalia, in the 
Empire of Germainy, have invented new and 
useful Improvements in Lining Shafts with 
Concrete, of which the following is a speci 
fication. . . . . 

This invention relates to a method of lin 
ing shafts with concrete. `??i 

In the sinking of shafts it has hitherto 
been necessary in the event of their being 
lined to first build up a temporary shell with 
U-shaped iron rings and sheet-metal strips 
or boards. When a sufficient length has thus 
been freed the masonry is built up from be 
low starting from a foundation: Where con 
crete or beton has been employed for the 
lining of shafts, this has also been applied 
from below upward. In the stamping oper 
ation a special sheet-iron sheath or shell is 
moreover required. Finally, it has also been 
proposed to make use of concrete blocks of 
special shape which are applied around the 
inner face of the shaft from below upward in the same manner as the masonry. 
Now, my invention relates to a method of 

lining shafts with concrete in which the 
actual operation of lining takes place from 
above downward so that the lining can di 
rectly follow the sinking of the shaft. To 
this end the operation is started from a sus-, 
pension support of concrete upon an accu 
rately horizontally lying wooden ring or 
crowa around the mouth of the shaft. To 
this suspension ring the complete concrete 
lining is hung in succeeding sections by 
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means of bolts and screws. If sufficient space is obtainable beneath the suspension ring a 
platform or staging can be introduced into 

this ring a series of the concrete blocks is the shaft and the fining applied therefrom. 
The operation can be carried out, however, 
from the-bottom of the shaft without such a 
staging. The necessity of a temporary struc 
ture is thus completely obviated by my in vention. 

In the accompanying rawing:-Figure 
represents a vertical section of a shaft illus 

: trating the method of lining by means of a 
50 staging, and with concrete blocks. Fig. 2 is 

a perspective view of one of the concrete. blocks shown in Fig. 1. Fig. 3 is a sectional 
view of a portion of a shaft illustrating the 

% method of working without a staging and 
55 with concrete slabs, and Figs, 4 and 4 are 

a perspertive view and a yertical transverse . . . . . . . . . 

section respectively of one of the slabs shown 
in Fig. 3. Figs. 5 and 6 illustrate the two 
methods of preventing the escape of liquid 
concrete suggested hereafter. 
The platform or stage (; (Fig. 1) consists 

of two double for -shaped iron rings which 
are connected together by four bearing shoes. The said staging is freely suspended in the 
shaft by one of two calles. In the drawing 
(trepresents the concrete suspension ring, 
which may be approximatey from one to 
the same height, b is the wooden crown or 
ring upon which the said concrete is ap 
plied, choles for the bolts by which the con 
crete blocks are suspended, and in holes 
through which the Space between the con 
crete lining and the surrounding wall of the 
shaft can be filled with cement mortar. 
The concrete or beton blocks which are 

employed in this method of carrying out my 
invention are illustrated in Fig. 2. They are 
slightly curved longitudinally and are formed 
the one to engage and fit the other. Upon 
the outside are ribs f and f'. They are also 
provided with a wide groove 9 on the bottom 
for the reception of the carrying ring, two 
vertical holes 6 and two inclined holes d", 
d passing through the block. If the 
blocks are armored with iron or wire, the 
iron insertion is so shaped that it projects 
on the rear face. The object of the ribs and 
projections is to obtain a better connection 
of the block with the concrete filled in be 

I hind it. 
Assuming now that the platform or stag 

ing e is in the horizontal position, the bolts 
i are first introduced, and a i-shaped iron 
ring it is laid upon the said staging. Above 
built up to form a ring upon short seetions 
of irons so that the aforesaentioned holese (Figs. and 2) lie exactly beneath the bolts 

ring rigidly secured to the suspension ring 
by means of the bolts and nuts, the space 
left, between the outer face of the #???? and 
the wall of the shaft being filled with liquid 
centent through the holes above alluded 
to. in the case of the succeeding concrete 

Sanhe is effected through holesld in the 
blocks of the superposed ring. in order to 
effect a more efficient. jointing of the blocks 

top and bottom of an angular configuration, 
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two meters in sectional width, and of about 
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After the concrete ring has thus been . . 

built up, he platform is raised and the said 

85 

sections, the filling of the space behind the 
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an elastic filling substance may be intro 
duced into the joints between the same and 
in order that the liquid concrete og cement 
which is forced into the spaces to be filled. 

5 as above described, shall not escape down 
ward, piles or planks may be pushed up to 
the wall of the shaft immediately above the 
stage, the said piles or planks being either 
covered with felt at the front end (as shown 

10 in Fig. 6); or provided with an edge (as 
shown in Fig. 5). The surface of the plat 
form supports the said piles which are cut 
somewhat conical in shape, and are pro 
vided with a groove and tongue on the lon 

15 gitudinal sides, so that when driven for 
ward they close together to form a complete 
circular partition. A wooden saddle-piece 
upon the piles, and resting in the spaces of 
prevents the liquid filling substance from 

20 escaping from the vertical joints downward 
into the \haft. The setting of each, indi vidual stone ring takes place immediately 
after the suspension of the preceding ring. 

. . To this end the joints between the indi 
25 vidual blocks are filled through the shorter 

holes or passages d'. Then follows the fill 
ing of the intermediate spaces between the 
concrete lining and the shaft wall through 
the longer passages d” which terminate at 

30 the foot of the lower ribs f. This arrange 
ment of passages, and of the Wooden pack ing device has the special advantage, that 
in the case of the lowermost concrete ring, 
the unintentional penetration of concrete 

35 into the passage d and the escape thereof 
from the vertical joints downward is pre 
vented. The upper most ring is, as above de 
"scribed, jointed through holes ni in the sus-. 
pension ring. - 

40 The structure can be built up of - shaped 
iron rings and thin concrete plates, or slabs 

i with iron insertions. The iron rings are 
screwed into and carry slab-like blocks by 
ineans of grooves and tongues. This ar 

45 rangement is illustrated in Fig. 3. In order to prevent the filling naterial from talling 
behind the blocks, an auxiliary ring at is so 
fastened to short bolts i, that a spaceh re 
mains exactly as in the first described con 

50 struction for the reception of the supports 
b* having feit heads. The concrete slabs 
åre shown in Figs. 4º and 4P in persp?ctive 
view and vertica: section respectively. 

then introducing cenient between the lining 

They are slightly curved and are privided 
on one edge with a half sunk-in iron strip l. 
which forms the tongue for engagement 
with the groove of the adjacent block when 
the lining is being built up. The hole d 
serves for the introduction of the filling ce 
ment or concrete. On the rear side these holes 
are provided with projecting iron insertions, 
In this second mode of carrying out the in 
vention use can also be made of the staging. 
In lieu of liquid cement mortar or concrete 
for filling the intermediate spaces between 
the jining and the shaft wall, other mortars 
or the like can be made use of provided the 
shaft permits this to be done; the said fill 
ing can also be effected hydraulically. The 
method of lining shafts above described possesses, as compared with the known 
means of lining hitherto practiced, the ad 
vantage that the lining is rigidly built up 
and temporary structures, which have sub 
sequently to be removed, are rendered un 
necessary. * 

Claims: 
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i. The method of lining the walls of 
shafts, which consists, of providing "a sup 
port at the mouth of the shaft, then provid 
ing lining blocks of concrete, suspending the 
same from said support, and then introduc 
ing concrete between the lining and the 
walls of the shaft. . . . . . . 2. The method of lining the walls of 
shafts, which consists of providing a sup 
port at the mouth of the shaft which con 
stitutes a lining for the shaft at that part, 
then adding thereto sectional concrete. 
courses supported therefrom, and then in 
troducing cement between the lining and 
the walls of the shaft. ::::. . . . . ?: ' ' 

3. The method of lining the Walls of 
shafts which consists of providing a sup 
port at the mouth of the shaft which at the 
same time constitutes a lining for the shaft 
at that point, then adding thereto sectional 
concrete courses supported therefrom and 
and the walls of the "shifts through the 
lining. : : " ...???? ???? ? 

EMHILLARIDY. 
Witnesses: ? . ? . .. '??, ...?.. 

GÉRrr... BoNA, " ". 
M. KNEPPERs. 
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