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Letters- Patent. No; 81‘,797, dated Sjep'tembea;’ 1, 1868.

-IMPROVED OOﬁSTRUCTION OF ARCHES, TUNNELS, &e.

The Sehevnle referre ty “in fhese Hetters %ntmtmﬁ‘ﬁnking ot of fhe same.

TO ALL WHOM IT MAY CONCERN: - ‘ v :

Be it known that I, Gronex T. LaPg, of Summit, in the county of Schoharie, and State of New York, have
invented a new and useful Improvement in the Construction of Arches for Bridges, Tunnels, &c.; and I do
heéreby declare that the following is a full, clear, and exact description thereof, enabling others skilled in t_;he‘
art to construct and use the same, reference being had to the annexed drawings, forming a part of this speci-
fication, in which drawings— -. v : o

Figure 1 shows a perspective view of the grooved ends, the lower and right-hand sides of a voussoir.

Figure 2, a perspective view of the tongued ends, the lower and left-hand sides thereof, .

Figure 3, (corresponding with the right-hand half of fig. 1,) a perspective view of the grooved end, low er,
and right-hand sides of a-half:lengthened voussoir. ‘ : I :

Figare 4, a development or view of the under side of a structure, composed of several voussoirs, combined
together, showing the breaking of joints throughout, by introducing at the ends half-lengthened voussoirs, and
“then side by side, right and left-handed voussoirs alternately, ‘ » ‘ C

The principal object .of my invention is to provide a means of constructing arches of iron or other suitable
material, in the progess of tunnelling, building sewers, bridges, culverts, &ec., by a series of sectional pieces or
voussoirs, and consists in forming and combining these in the manner hereinafter described. . - ’

This invéntion differs from my improvement for which a patent was allowed to me by the United States on
the 28th day of October, 1867— : - o

. First, in providing means for combining.the sections or voussoirs horizontally in tunnelling, sewering, &c.,
by the use of horizontal dove-tailed tongues and grooves. _

Second, in casting. the sections or voussoirs with rebates of ‘the side edges at the top plates, so that one
.will lap over the other at the Jjoints, when placed side by side. )

. Third, in providing means of securing the sections or voussoirs together laterally by the use of serew-holts,

Having ascertained the conformation of the desired arched structure, such as tunnels; sewers, &c., I pro-
vide a suitable pattern {or patterns, if necessary) of a section or voussoir, (or voussoirs thereof,) and cast such
numbers of sections or voussoirs as will, when combined, form said arched structure, the length, breadth, and-
shape of the sections being varied according to_convenience or-circumstances. ' ’ :

" In.each section or voussoir of ani arch, the radial end plates and apper plate or flange extend, on diagonally
opposite-sides of the rib or web, further on one side thax on the other, in order to form laps along the rebated
sides, and also to break Joints at the ends of the voussoirs, ' T -

These sections or ‘voussoirs are combined together by horizontal dove-tailed tongues T and grooves @, on
‘their radial abutting ends, and transversely by serew-bolts passing through holes ¢ ¢ in the rib or web W, or
through flanges ¢ ¢ on the upper plates. » o _

Figs. 1 and 2 represent a voussoir, ¢ast in one piece; a transverse section of which. resembles ‘the capital
letter T. . ) e - X :

. The upper plate U F takes the curve of the extrados of ‘the areh, longitudinally, and ‘extends diagonally
further on one side of the web W than on ‘the other. The lower plate or'flange L F takes the curve of the
-intrados of the arch, and extends on both sides of the web equally. ' o ) .

The rib or web W, at right angles to the top and. bottom, lies in the same vertical plane. The radial end
plates B T BY B/ ahyt against each other in an arch, and become fastened together by the horizontal dove- -
tailed tongues  and grooves T arid G; The parts @ @ and b & of the upper plate {outside the blue lines)-are
respectively the lower and upper side rebates, each extending longitudinally along the half side edges of a
voussoir, so that each half part thereof has a top rebate on one side of the web, apd & bottom rebate on the
‘other, in order to lap and cover the Joints (at the sides) when the voussoirs are placed side by side throughout
their entire length or only their half lengths, N ‘ . :

Fig. 8 represents a half-lengthened voussoir, .and corresponds to the right-hand half of the voussoir repre-'
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gented in figi 1, while the left-hand part ther¢of (also a half-lengthened voussoir) is the counterpart of fig. 3, and
the two halves, according as their ends B B, or B B/, are inelzded in the same; central radial plate, form the
right and left-banded voussoir, as seen in R and Ly of fig. 4, in consequence of which and the half-lengthened
voussoir, I.am enabled to break joints and construct a complete arched structure. :

“In constructing arches, the proper walls or abutments having been erected, 2 skowback is secured to the
wall or abutment on each side, with a tongue or groave to receive the adjacent sections or voussoirs, and the
stracture proceeds by shoving the tongue of onein the groove of the other, until the required number are
placed into.position.

Tn constructing sewers, there will necessarily be a chang¢ in the form of the sections or voussoirs.

As the bottom of the sewer reguires 2 'smooth, clear surface, the sections or voussoirs forming. that: parf
of it should ‘be cast without, the webs ov ribs on the side which is to form ‘the interior of the bottom, but the
rib or ‘web; the principal. function of which, in’ all ‘cases, s to add strength by economizing material, may be
cast on' the cutside. \And in coses whers the sewer ig to perform the functions of drainage, as well as'a conduit,
"the bottom 'plate may be cast with perforations. The sections or voussoirs being in readiness for the sewers, .
the lower one is ploced and secured in position, and the others connected in the same manner as above provided
for arching.

In forming arches or sewers of lany. considerable length, or when the ends are firmly supported, or the
pressure upon the structure is sufficient to keep the sections or voussoirs from moving laterally, after-they are
in position, the provisions for holting together may be dispensed. with.

Having thus described my invention, and the means of applying it, what I claim as mew, and: desire ‘o
secure by Letters Patent, is— . '

1. The construction of sections or voussoirs, with horizontal dove-tailed tongues and grooves slong their
abutting ends; substantially as and for the purpose specified. )

9. In combination with said dove-tailed tongues and ‘grooves, éonstracting said voussoirs or sections with
ribates along their abutting sides, so that they will lap over cach other ab their jointsior points of contact.

3. The construction of sewers, aqueducts, and arches for bridges, culverts, tunnels, &c., by combining and
abutting or securing to cach other & series of sections or youssoirs, sibstantially as and for the purposes herein
set forth. ‘ :

This specification signed, this 28th day of March, 1868.

R ' GEO. T. LAPE.
Witnesses:
PeTER VAN ANTWERP,
TroMAS VAN ANTWERP.
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