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. This invention relates in the first place to a 
building element intended for the making of con 
Structions in the ground, upon it and above it, 
furthermore for lining spaces, such as tunnels, 

5 mine shafts, drifts and galleries, and the like; in 
the Second place the invention relates to the 
manner or method of using said building elements 
for the purposes stated without the employment 
of Scaffolds or other auxiliary structures. 
A building element designed according to this 

invention comprises a plain or a curved metal 
plate, the longitudinal rims of which are bent into 
U-shape, each rim having two U-shaped bends 
directed oppositely to one another at right angles 
With respect to the body portion of the plate, said 
rims bent as Stated being adapted to serve as join 
ing members for adjacent like building elements 
also designed as stated. . The U-shaped bends at 
each rim of the plate are generally differently 
large in transverse section, the arrangement being 
always such that the smaller bend of a plate en 
gages the correspondingly located larger bend of 
the adjacent plate, and the smaller bend of this 
plate engages the correspondingly located larger 
bend of the first-mentioned plate, so that the 
bends interengage whereby the building elements 
are joined. 
Warious constructional forms of such building 

elements are possible. Either the smaller bends 
are located immediately at the body portion of the 
plate, or the larger bends are so located, and the 
two bends which are located immediately at the 
body portion of the plate may extend in the same 
direction or in opposite directions, and they may 
be differently large, that is to say, the one of these 
bends may be a Small One and the other may be a 
large one, which, however, may be the case also 
when the two bends located immediately at the 
body portion of the plate extend in the same direc 
tion. It is possible to join the building members 
in alternation, as well as in step-wise arrangement, 
and in either case nothing else is necessary to join 
the building members, but to insert their bends 
into one another which may be effected very easily 
and conveniently without auxiliary means of any 
description. These building members may be 
used also for the construction of covered trenches 
and the like, also for railway halls and other halls. 
OWing to the bends and their particular config 
Uration and arrangement the resisting capacity of 
these building members is very great, as is, con 
Sequently, also their bearing power perpendicu 
larly to the plane of the body portion of the ele 
ments which is particularly useful in gangways 

55 of mines in Order to prevent breakdowns. If, 
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Ordinary attention of the miner's being preSup 
posed, it is perceived that the pressure exerted by 
the rock etc. becomes too strong, one or two of the 
building elements concerned are removed, and 
are replaced by one or two other elements after 
the pressing rock has fallen down. 

If desired or thought requisite, particular 
clamping devices may be used for Securely main 
taining the joined building elements in their 
proper position with respect to one another. 
Where they are to be used, the body portion of the 
plates receives recesses at the ends of the 
U-shaped bends for the passage of Said devices, 
the details of which are fully dealt With herein 
after, as are also the details of the Several con 
structional forms of the building elements. 
The invention is illustrated diagrammatically 

and by way of example on the accompanying 
drawings, on which Figure 1 is an edge-view of 
a complete building element and of a portion of 
an adjacent building element joined to Said Com 
plete one. Figures 2, 3, 4, 5 and 6 show five 
different modifications (drawn to a greatly re 
duced scale relatively to Fig. 1), of which that 
shown in Fig. 4 corresponds with that ShoWn 
in Fig. 1, there being illustrated in every case 
three of the respective building elementS in Or 
der to show how they can be arranged relatively 
to one another. Figure 7 is a perspective illus 
tration of portions of corners of two joined build 
ing elements, in connection with a clamping de 
vice. Figure 8 is a similar view showing a mod 
ification of the clamping device, the Scale of 
these Figs. (7 and 8) lying between that of Fig. 1 
on the one hand and Figs. 2-6 on the other 
hand, Figure 9 is a plan of portions of two 
building members at the places where they are 
to be connected with One another by clamping 
devices of the type shown in Fig. 8. Figure 10 
is a perspective view of a tunnel lined with build 
ing elements according to this invention. Fig 
ure 11 is a vertical transverse section through a 
gallery lining, Figure 12 shows a modification 
thereof, and Figure 13 shows another modifica 
tion, all as fully described hereinafter. 

Referring to Fig. 1, the building element which 
is formed by a comparatively thin sheet-metal 
plate consists of the body portion a of the plate, 
the U-shaped bends b and b', and the U-shaped 
bends d and d’. The bends b b are located im 
mediately at the body portion a and, therefore, 
between this portion and the bends d d". The 
bend b is larger in transverse section than the 
bend b, and the bend d is likewise larger in 
transverse section than the bend d'. The bends 
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d can receive the bends b, and the bends b' can 
receive the bends d’, it being understood that 
a plurality of the building elements follow one 
another either in alternation, as in Figs. 2 and 
3, Or in step-wise arrangement, as in FigS. 4-6. 
I have already mentioned that Figs. 1 and 4 

correspond With one another, but it is to be ob 
Served, concerning jig. 4, that the consecutive 
building elements alternate with one another, as 
regards the direction in which the bends located 
immediately at the body portion a of the ele 
ments extend forth from this portion. 
building element at the upper or left hand end 
of the Fig. 4 the bends b and b are upwardly 
directed, in the next element downwardly, and 
So on. Anyhow, all these elements have accu 
rately the same shape, as will be perceived by a 
close examination of the several elements in Fig. 4. 
The same is true of all other building elementS 

(FigS. 2, 3, 5 and 6). The constructional folias 
shown in Figs. 2 and 3 are designed for arrange 
Ianent in alternation, as will be clear without a 
more detailed description, and the constructional 
forms shown in FigS. 5 and 6 are designed for 
step-wise arrangement, as will likewise be evi 
dent Without entering into details. 
The Figs. 7 and 8 relate to the clamping de 

Viees that may be used in certain cases in con 
neetion with the building element. These fig 
lires show two constructional forms of Said de 
vices. As these devices extend from the One side 
or Surface of the building elements to the other 
side or surface thereof, passages for them must 
be provided in the elements concerned. Such 
passages are formed by recesses o (Fig. 9) made 
in those parts a of the plate which have not been 
bent; they are located directly at the ends of the 
metal plate, either at only one side of the same, 
as in Fig. 7, or at both sides, as in Figs. 8 and 9. 
Concerning the clamping device illustrated in 
Fig. 7, it consists of a strip of sheet-metal t form 
ing at One end a hook t' and at the other end 
a hook t?, and consists furthermore, of a gutter 
shaped piece it having at one of its rims an 
oblique fange n. The piece t! receives in its 
groove the interengaging joining members on the 
one side of the respective joined building ele 
ments, the hook t engages said oblique flange n, 
and the hook t' engages the interengaging join 
'ing members on the other side of the building 
elements, whereby the parts are securely pre 
vented from being withdrawn from one another, 
Or from changing Spontaneously their proper po 
Sition relatively to one another, this action being 
greatly improved and continually maintained by 
the obliqueness of the flange n. 
In Fig. 8 the clamping device is practically 

V-shaped, the hook-part t' of Fig. 7 being pro 
longed and extending likewise through a recess 
O, aS does also the hook t?, and forms at its end 
a hook is engaging an oblique flange 12 of the 
guitterlike member t. This member has in this 
case two oblique flanges (n and n'), the one for 
engagement with the hook t?, the other for en 
'gagement with the hook t3, 

In Fig. 10 is shown how a tunnel is lined with 
building elements or plates according to this in 
vention. The plates a are circularly curved in 
this case, every curve constituting one third of 
the circumference of the tunnel Wall. The 
J-shaped bends at the longitudinal rims of the 
individual plates d Serve for joining the Succes 
Sive rings in the longitudinal direction of the 
tunnel, and Where the plates of a ring join one 
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another, there clamping devices S (such as shown 
in Figs. 7 and 8) are provided. 

Figs. 11, 12 and 13 show three different con 
Structional forms of gallery linings composed of 
building elements designed according to this in 
wention. The elements or plates ct are curved 
and connected at their abutting ends by meanS 
of clanping members S. Fig. 13 is praetically 
the same as Fig. 1), but is provided with a bot 
On d' likewise consisting of elements or plates 
of the type in question. 

I claim: 
1. A building element comprising a metal plate 

Which is Substantially plane in croSS Section haW 
ing opposite edges provided with bends of Sub 
stantial U-shape extending out of the plane of 
the plate body, each edge having two substantially 
U-shaped bends directed above and below the 
plane of Said plate and having walls normal to the 
body portion of the plate, said bent edges adapted 
to Serve as joining elements for adjacent, simi 
larly constructed building elements. 

2. A building element as Specified in claim 1, in 
Which the two substantially U-shaped bends at 
each edge of the plate are unequal. in transverse 
Section so as to permit interengagement of the 
Similarly bent edges of adjacent plates. 

3. A building element as specified in claim 1, in 
Which the U-shaped bends at each edge are un 
equal, the Small and large bends at each edge be 
ing SO arranged to permit interengagement of the 
bent edges of adjacent plates in an alternating 
20. 
4. A building element as specified in claim 1, 

Wherein the Walls defining one U-shaped bend are 
Spaced differently than the walls defining the 
other Ushaped bend at the same edge, the Small 
and large bends at each edge being arranged so as 
to permit interengagement of the bent edges of 
adjacent plates in a stepped manner. 

5. A building element as Specified in claim 1 in 
Which the Substantially U-shaped bends located 
directly at the body portion of the plate extend 
in the same direction. 

6. A building element as specified in claim 1 in 
Which the Substantially U-shaped bends located 
directly at the body portion of the plate extend in 
Opposite directions. 

7. A building element as specified in claim 1 in 
Which the Substantially U-shaped bends located 
directly at the body portion of the plate are equal 
in tranSVerse Section. 

8. A building element as specified in claim 1 in 
which the Substantially U-shaped bends located 
directly at the body portion of the plate are un 
equal in transverse section. 

9. A building element as specified in claim 1 in 
which a recess is formed in the body portion of 
the plate, adjacent to the bend located directly 
at the body portion and opening upon an edge of 
Said plate not already specified. 

10. In coinbination with building elements as 
Specified in claim 1 in which a recess for the re 
ception of a clamping device is formed in the 
plate behind its contiguous bend and opening 
upon another edge of the plate, bipartite clamp 
ing devices for preventing spontaneous separation 
of joined building elements and comprising a 
member of U-shaped transverse section having an 
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4. 5 oblique flange at one of its edges and being 45 
adapted to be inserted over the outer of the inter 
engaging bends on the one side of the joined ele 
ments, and another member which is hook 
shaped at both ends, one of said hooks being 
adapted to extend over the outer of the interen 
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gaging bends on the other side of the joined 
building elements, and the other hook being 
adapted to engage, through the appertaining re 
cess in the edge of the plate concerned, the ob 
lique flange of the first-mentioned member of the 
clamping device. 

11. In combination with building elements as 
Specified in claim 1 in which a recess for the re 
ception of a clamping device is formed in the 
plate behind its contiguous bend and opening 
upon another edge of the plate, bipartite clamp 
ing devices for preventing spontaneous separation 
of joined building elements and comprising a 
member of U-shaped transverse section having 
an oblique flange at each edge and being adapted 
to be inserted over the outer of the interengaging 
bends on the one side of the joined elements, and 
another member of Substantially V-form adapted 
to be inserted Over the interengaging bends. On 
the other side of the elements, the legs of the V 
extending through the appertaining recesses in 
the rims concerned and having inwardly bent 
ends adapted to engage the flanges of the first 
mentioned member of the bipartite clamping de 
WCe. 

3 
12. The combination of building elements Sub 

stantially plane in cross Section having cooper 
ating edges each formed with a pair of unequal 
projections having walls normal to the element 
body, the base of each projection lying without 
the plane of the element body, the larger and 
Smaller projections of one element interfitting 
with the smaller and larger projections of another 
element, all respectively, so that the normal walls 
of the cooperating projections are in mutual 
contact. 

13. The combination of building elements whose 
adjacent edges are each provided with a pair of 
unequal projections cooperable with the similarly 
arranged projections of its counterpart, the pro 
jections of adjacent elements interfitting and 
clamped together positively, by cooperating 
Wedging elements. 

14. A building element as specified in claim 1, 
Wherein each bend at one edge has a transverse 
Section Substantially equal to that of one of the 
bends at the opposite edge. 

PAUL HOFFMANN. 
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