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To all whom it may concern: 
Beit known that I, JENS GABRIELFREDRIK. 

LUND, engineer, a citizen of the Kingdom of 
Norway, and a resident of Drammen, Norway, 
have invented certain new and useful Improve 
ments in Walls or Vaults, of which the follow 
ing is a specification. 
This invention relates to improvements in 

the construction of arches for walls, vaults, 
and other arched buildings. 

In the construction and erection of vaults 
or arches with separate artificial stones, (tiles, 
pressed stones, bricks, &c.,) as hitherto em 
ployed, it was necessary either to abstain 
from the utilization of the strength of the 
stone against the simultaneous tension, pres 
sure, and cutting effect, or else the builder 
was obliged to take refuge in the use of mortar 
or the cramping together by means of metal 
strips and bars. The strength of the arch or 
vault is thereby partially dependent upon the 
capacity of the builder and partly on the more 
or less controllable strength of the mortar. 
The present invention relates to an arch 

which is distinguished from those hitherto 
constructed, inasmuch as it is formed exclu 
sively of artificial stones, which are held to 
gether without any further cement or fixing 
pieces, the stones being provided with wedge 
shaped tongues and corresponding grooves in 
order to obtain between the stones a close 
and firm connection, whereby both the pres 
sure resistance, tension resistance, and cut 
ting resistance of the stones are alike utilized. 
The invention is illustrated in the accompa 

nying drawings, in which 
Figure 1 illustrates an arch in side eleva 

tion; Fig. 2, a portion thereof in plan. Fig. 
3 is a side elevation similar to Fig. 1, showing 
a modification. Fig. 4 is a cross-section of 
the vault. Figs. 5 and 6 illustrate how the 
practical execution of the close and firm con 
nection of the stones is obtained. 
As will be seen from the drawings, the stones 

8 are parallelepipedons; but on the two sides 
which run parallel with the plane of the sec 
tion they are provided with a wedge-shaped 
feather or tongue2 and a corresponding groove 
or mortise 3. The two other sides form flat 

adjacent surfaces which are displaced one 
against another in the consecutive layers of 
Stones, So that a proper bonding is obtained 
through the thickness of the arch. The 
tongues or feathers 2 of one row, which form 
a continuous tongue between the two side sup 
porting-bars, engage in the grooves 3 of the 
next row, and, as illustrated in Fig. 4, the said 
feather 2 of the one block fits directly into the 

55 

groove 3 of the next block without interposd 
mortar or cement, whereby a close and firm 
connection is obtained. The Space 5 may be 
filled up with any kind of material which is 
not required to have binding or supporting 
effect. It results from this construction that 
each block is held up, first, by the tongue 2 
of two of the adjacent blocks lying in bond 
One with another, and, Second, by means of 
the projecting edges 4 of the groove of the 
blocks abutting thereupon. A block conse 
quently can only fall downifit be broken along 
the line abor becutoff along the line edin Fig. 
2, or the feathers 2 or the projections 4 must 
be either cut off or broken by bending. The 
vaulting therefore operates as an elastic arch, 
the strength of which depends entirely upon 
the natural strength of the blocks and the ab 
solute rigid binding, which binding is formed 
by the engaging tongues and grooves, which 
firmly engage with each other. 
As will be understood, the most important 

feature of my invention is the firm and close 
connection of the blocks. In order to obtain 
this in a secure manner, the tongues 2 and 
grooves 3 are wedge-shaped, as above men 
tioned. 

Fig. 5 shows a form of construction of the 
blocks. The construction shown in this fig 
ure is based upon the fact that the inclination 
of the lateral faces of the tongues corresponds 
accurately to the inclination of the lateral 
faces of the grooves; further, that the distance 
h' is greater than the distance hand that the 
length l is greater than . Hereby the in 
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clined faces must engage each other on all . 
corresponding parts. The side faces 7 of the 
blocks can never come in contact, and the top 
of the tongues cannot reach the bottom of 
the grooves, whereby the firm connection is 
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secured. The blocks may also be formed 
with a double tongue and corresponding double 
groove, as shown in Fig. 6. 

Besides the above-named constructional re 
quirements the following ones must be added: 
l is greater than ( and his greater than h". 

It also will be understood that with the 
illustrated forms of stones the vault may be 
built up with vertical adjoining faces l, Fig. 
1, as well as with sloping ones, Fig. 3. Such 
vaultings can be constructed with greater or 
less rise of arch, and experiments have proved 
that even flat arches which have been con 
structed for experimental purposes in this 
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manner are very strong and satisfy every 
practical requirement. 
Having now described my invention, what I 

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

1. A stone arch composed of a plurality of 
stones arranged in rows, the stones of each 
row having interlocking tongues and grooves, 
breaking joints with the lines of division be 
tween each adjoining row, and each row hav 
ing a tongue extending throughout the length 
of the row and engaging directly a groove in 
the adjoining row, the tongues being wedge 
shaped and the grooves correspondingly 
formed in such a manner, that theside surfaces 
cannot come together and that the top of the 
tongues cannot reach the bottom of the 
grooves, the inclination of the lateral faces of 
the tongues and grooves corresponding where 
by the connection between grooves and 
tongues is secured close and firm without in 
terposed mortar, metal or other material. 

2. A stone arch composed of a plurality of 
stones arranged in rows, the stones of each 
row having interlocking tongues and grooves, 

752,694 

breaking joints with the lines of division be- 4o . 
tween each adjoining row, and each row hav 
ing a tongue extending throughout the length 
of the row and engaging directly a groove in 
the adjoining row, the adjoining surfaces lof 
the blocks being sloped, the tongues of each 
block being wedge-shaped and the grooves 
correspondingly formed in such a manner, 
that the side surfaces cannot come together 
and that the top of the tongues cannot reach 
the bottom of the grooves, the inclination of 
the lateral faces of the tongues and grooves 
corresponding whereby the connection be 
tween grooves and tongues is secured close 
and firm without interposed mortar, metal or 
other material. - 

3. A stone arch composed of a plurality of 
stones arranged in rows, the stones of each 
row having interlocking tongues and grooves, 
breaking joints with the lines of division be 
tween each adjoining row, and each row hav 
ing a tongue extending throughout the length 
of the row and engaging directly a groove in 
the adjoining row, the tongues being formed 
as a double wedge and the grooves correspond 
ingly formed, so that the side surfaces cannot 
come together and that the top of the tongues 
cannot reach the bottom of the grooves, where 
by the connection between grooves and 
tongues is secured close and firm without in 
terposed mortar, metal or other material. 
In testimony whereof I have hereunto af 

fixed my signature, this 17th day of August, 
1903, in the presence of two witnesses. 

JENS GABRIEI, FREDRIK IUNI), 

Witnesses: 
A. LIEBERKNECHT, 
TH. EDEL. 
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