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GEORGE H. WHITE, OF NEW YORK, N. Y.

"

Letters Patent No. 108,663, dated October 25, 1870..

IMPROVEMENT IN TUBULAR ERIDGES.

The Schédule referred toqin these Letters Patent and making part of the same.

To all whom it may concern :

‘Be it known that I, GEorgrE H. Wuire, of the
(*1ty, county, and State of' New York, have invented
a new and useful Improvement in Tubular Bridges:
and I do hereby declare that the following is a tu]l
clear, and exact deseription thereof, which will enable
others skilled in the art to make :emd use the same,
reference being had to the accommnymw dmwmn‘
forming part of this specification,

This invention relates to tubualar bridges, and con-
sists in” certain improvements thueon Wllldl will be
specified hercinafter.

In the accompanying chan.unrr——

Figure 1 represents a ver tical lonﬂltudm‘tl swtlon
of the bridge, showing the frame-w mL at its extremi-
ties and the a,butments on which it is supported, the
section being on the line z 2 of fig. 2.

Ifigure 2 is a vertical er oss-sectwn of fis. 1, on th(..
line 9 v. -

11151119, 3, plate 2, Ieplesents a top view of the
bridge.

]“mure 4 1s a vertical eross-section on the Im(,
of ﬁn' 3. ..

bimﬂm ILttGIb of reference indicate cmwgponmnrr

parts.
This bridge is constructed by uOIllbll]lIJﬁ' two sets

of lonrrltuthml or horizontal ribs with a series of ver-

tical ubs and a set of radial ribs set edgewise, or on
A radial line from the center to the circumference of

the tube, the whole being surrounded by two series

of spiral 11b5 which act both as ties and braces.
Beneath the spiral ribs, and before they-are ad-

justed, I-apply to the upper .portion of the arch,

throughout the length of the bridge, diagonal bra,ces
sucmely bolted or uveted to the 1ddml ribs befnr{,
menfioned and to the vertical ribs. -

A represents the tube in which the track or road-
way is laid, whicl in cross-section is designed to e a
true circle, fm med by the interior series of longitu-

- dinal ribs B which are fastened to the inferior of ver-
tical ribs C, by means of knecs or angle-irons, as seen

at I in the drawing.

I represents the other series of longitudinal ribs,
which 18 fastened in the same manner to thc outel
cdees of the vertical ribs C.

| F represents the knees or angle irons by which they

are fastened. -‘
(x represents the ]:tdl&l 1ibs, wlnch like. those men:

tioned, extend the entire lenn*th of the bridge. - T'hey

are ]ct into slots cut in the vertical 1ibs, and are fast-
cned, like the other longitudinal ribs, at each inter-
section with the vertical ribs G, by anrrh,-nons,, as

“seen in the dmwmn'

‘The bridge is 'uchmn' on all mdes, from one end to

-t P —b

the other, but the upper portion. or crown, wwhich is
5t1611wthened and partially sapported by the radial
iibs (r is about twice the distance from the center of
the tubc that the bottom and sides are. This forma-
tion is plainly seen in the longitudinal section, fig. 1,
thus providing for an amount of vertical pressure
vastly above wbat the base-tube, or what- a_simple
round tube, consti ucted I any nmnner, would SUs-

tain.

In fig. 3, plate 2,a 1}0:1:1011 of the upper mch is
seen, pr mndell with diagonal braces H. This system

of bracing is contmued the entire length of the arch,

and occupies the space between the two outer mdml

llb& and the vertical ribs.
-.J represents the spiral ribs, of which there are two

seues passing in opposite directions, each making

_about ohe turn or revolution around the structure.

These ribs are securely bolted or riveted- together

‘wherever they intersect. They are also firmly bolted

or riveted to the outer longitudinal ribs E.

At the ends of the structure the Iongltudma,l, as
well as the spiral ribs, are brought to a circle, and
firmly secured (by riveting or bo.ltmg) to a circular
band of metal, which is seculely confined within the

Aframe-work ’lt each termm‘ttm point -of: the stmc-—
- ture, |

K represents the fmmt—wmk which rests upon'the

abutments, as seen in the dmwmn‘
The tube or roadway A isof umﬁn m diameter from
end to end, and cuuespands to the inner pmtwn of

the vertical ribs C.

The structure being formed ma,ully by longitudinal -

ribs arching on all sules it will be seen that every 1ib
“of the inner tube is a chord of the arch.

The strocture is designed to be made of either wood
or metal, the sizes or dimensions of the several 1ibs

“and braces being determined by the span of the bridge

and the purpese for which it is designed.
It 1s believed that this is the best disposition that
can be made of either metal or wood, in the forma-

|- tion of a tubular Lridge, and its advantafres over sim-

ilar structures made of boiler or other slmet or plate-
iron, or of wood, must be obwms to all who undel-

| .stfmd the SubJect

I am aware that attempts have been made to con-
struct tubular bridges by a simple lattice-work formed .
of cither iron or wood, with an intérior roadway of
rectangular form, and interior bracing; bat I am not
QWAL thn,t tubulm bI‘Id”‘LS have beeu constructed in.

“the arch form.

In my improvement the longitudinal 1ibs is the -
essential feature. T'he spiral ribs, being combined
with them, and assisting to strengthen the arch, and
the whole 11rr1d]y mnnected torrethcl at the cnds and




to the frame-work K, as heretofore de"'sc.libéd distin-
anishés my structure from anything ¢f the kmd here~

fofore presehted to the public.
- Having thpns described my invention, -
I claim as new, and desire to secure b) Lietters

Patent— .
1. A tubular l}rldn‘e furmmrr a perf'wt circle at any

cross-section, but gmﬂ u‘ﬁly enhrgmrr in diameter from

each end toward the center, as shown and deseribed.

2. In combination with ordmm'y ‘%pllﬁ'&l ribs. J the'

103,663
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arc-ribs G, chord-ribs I, and vertical ribs C, arranged

to eo- opcmte in the snpport of the str uctm ‘e, as set
forth.

. Ina tubular br u]n'e archied ribs G, supported in
hem*y frame-work K at each end, as _shown and de-

- seribed. | -
GIEO. H. WHITE.
W’itnesses. o ' |

Gro. W. ’\IABEE
ALEX, I\ RUB__ERTS.- |
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