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TO ALL WHO’\I IT MAY CONCER"\T | - . | , |
Be it known tha,t 1, GEI}RGL T, LAPE, of bummlt in the county of" Schoharle, _1r1 the State of New York

have mvented 2 new a.nd useful Impmvement in the Conshuctlon of Bndges, Culve1 ts, Tunnels, &e.; __a.nd I do |
hereby declare that the following is a full, clear, and exact descrlptmn thereof, enabling others skilled in the..

_art to make and use the same, reference being had to' the accompanying dra,wmrrs, in Wthh—-. .
qurc 1 1epresents a verticdl plDJGCthIl or side view of two sections or youssoirs. .
l‘wure 2, a ‘hprizontal pu:gectmn or plan of the same. | | |

Fzgure 3, in which a being taken as the key of the ar ch shows the prmcxple of combmmrr the ‘sectlons or

voussoirs by means of dove-tails, tongues, and grooves. |
, Figure 4 shows an under view or. development of several sectlons or voussmrs GOII[blIlEd
Figure 5 represents cross-sections on a & and z y. | |
Similar letters are used to rﬂpresent sum]a,r parts throughout.
‘The object-of my invention is to provide a couvement and economlcal *nea.ns of ccanstructmg brldges, _cul-

verts, and arches, and consists— .
First, in preparing a series of sections or voussoiré which, when put ton'ether, as heremafter descnbed w1]1

form the desired arch; and
Second, in providing a means to secure the several sections torrether

Havlng determined the dimensions and form of the arch Whlch it -is desired to canstmct T cast as m'my off
the sections m m as may be found necessary for the purpose of“formmg such arch, each scctwn, of course, belng

east in such form that when they are qecured together in their 1espectlve propel relatwc pomtmns, the desired

arch will be produced. |
The sections or voussoirs may be of any convenient length or br eadth and the several parts of any ‘desired

thickness, all of which is to be determined by the various uses to which they are to be applied, and the required

strength or capacity of- the structure; each voussoir orsection having two abutting ends, A A, an irregular
top plate or flange, m, in the form shown in ﬁn- 2; a cross-plate, B, running across the entire section; & long1-_

tudinal vib, », and a bottom longitudinal ﬂange, P, all cast, from iron or other suitable metal, in one picce. The
top plate or flange is jagged each way, at the .centre cross-plate, about one-fifth of its breadth, so that the
abutting longltudmal JOIHtS way be broken, as shown'in fig. 2, and the centre cross-plate is grooved or tongued

in the space left by the jogs, so that the tongue or groove of 2, corleqpondmg parf of an abutting section may

be sccured to'it. -
- The top plate or flange, therefme, in all cases. where the whole space is to be covered by it, mll present the

‘irregular or jageed longitudinal lines, shown in said ﬁgure, while the rib # and lov. er flange P are cast to such
irregular top. plate or: ﬂ-m e in such position that they will always form a continuous stlmn'ht line throughout,

but the top plate or ﬂ.lnn-e m-may be varied -in mdth according to the uses to Wlnch the sectlons are to be

- applied.

- For railroad- budges this top plate or flange need be no wider than the lower flange, the Ewo ﬂa.nrres with
the rib, forming as it were an T-rail, but for tunnellmn' or light purposes the top plates or ﬂanges should, when
comblned extend all the way across the structure.

The centre cross-plate is employed for the sevéral pu1peses of uddmrr strength, bleang JOIHtS, and assist-
ing in locking the sections and segments together. | |

Fig. 8, which although with its lines and letters more par ticularly reférs to the kay- section af the arch,
shows the punclple of the construetion of the tongues, grooves, and dove-tails on the several sections, and the

geueral manner of abutting and securing the sections to each other. This section, whose central radial line,
2y, is-brought to coincide with T v prolonged (z v being its position when in place in the arch,) is moved down
- in a direet line into its required position, while the tongues 8 s, on its radial a,buttmg ends, fitting into correspond-

ing grooves 7.7 in the radial abutting ends of the adjacent sectmna, secure 1t in its true p031t10n The triangle
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¢ d ¢ or wedge-shaped tongue projects from, and the. triangle or wedge-shape groove e f g recedes into the radial
‘abutting .ends of adjacent sections. The triangles 2 ¢ f and & 7 ¢ show a reverse case, while the rectangles:
¢ideandefhg combine the two cases, and form regular prismatic tongues and grooves, respectively project-
ing from or receding into the radial abutting ends-of the scetion: The positions of these tongues s s.s and
‘grooves 7 7 7 in the abutting ends and ‘cross-scetions of the various sections are clearly shown in fig. 4, as they
appcar respectively ‘cast in and upon the abutting ends of tlie sections, and at abutting portion of the centre
plate, some of them showing the fortn.'df the ordinary tongues-and gi'oo_iresj' and others in'the form of dove-tails.
In fig. 4, the half section b is introduced to show the manner of breaking the cross-joints-in the structure. -

“To effect this, the right-hand abutting end of & has the order of its grooves reversed, as will be seen by compar-
ing it with theI-righ_tfha,nti'ﬂb’utting. end of. the adjacent left-hand section, and this order of reversal of tongues. .
‘and grooves will be necessarily continued where a half section is introduced for a similar purpose.” = -

-The abutment or mason-work being in readiness, with a proper skew-back groovedto receive the tongues
of the sections in place, the construction is commenced at ecach énd of the arch by first securing a section to
each skew-back. This is done by slipping the tongues of the section in the grooves of the skew-back, then
uniting to these respectively section by section until the whole is ready for the key-section, which is'then hoisted
above the open space left for it, 4s shown in fig. 3,-and lowered in-place, the abutting ends travelling in the
“direction hercinbefore stated, and clearly shown in said last-mentioned figure. -~ - -

- Having thus described my invention, what I claim as new, and desire to secure by Letters Patent; is—
1. The construction of sections or voussoirs, consisting of abutting ends, flanges, rib, and cross-plate,
with tongues, grooves, and dove-tails, all arranged substantially as and for the purposes specified.. | |
. .9: The construction of bridges, arches, &e., .bj{-:'_éo;mbining a series of sections or.voussoirs, and sccuring
them to each other, substantially as herein spe’ci-ﬁ_edff"i | SR T |
The above specification of my invention sigt_ic'{l_-bj.;me;,"jt-h_is;'15th day of June, 1867. -
R . AR ~ GEO. T. LAPE.
~ Witnesses: e ) = EEETRTI
~ PrtER VAN ANTWERP, |
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