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UNITED STATES

PATENT OFFICE.

'FREDERICK H. SMITH, OF BALTIMORE, MARYLAND,

IMPROVEMENT IN BRIDGES.

Specification forming part of Letters Patent No. 128,449, dated June 25, 1872,

To whom it may concern:

Be it known that I, FREDERICK H. SMITH,
of the city-and county of Baltimore and State
of Maryland, have invented certain new and
useful Improvements in the Construction of
Bridges of which the following is a specifica-
tion:

My invention relates, first, to the arrange-
ment of the posts or compression-members of
the vertical system of truss-frames for bridges;
secondly, to the combination of the bracing-
rods and strats of the lateral system with twin
bevel-washers, as hereinafter described ; and,
thirdly, to the construction of the floor of the
truss.

In the accompanying drawing, Figure 1 is a
side elevation of a bridge made in accordance
with my invention. Fig. 2is a top viewon an
-enlarged scale of a portion of the lower chords
and lateral system and the floor. Fig. 3is a
like view of a portion of the upper chords and
lateral system. Fig.4 is a transverse vertical
section of the truss. Fig.5isa side elevation,
and Fig. 6 is an end elevation, on a_still more
enlarged scale, of a portion of the fop chord,
representing the mode of combining the struts
and lateral rods of the lateral bracing system
through twin bevel-washers.- Figs. 7 and 8
are like views of a portion of the bottom chord,
representing the connections of the lower lat-
cral bracing system and the construction of the
Hloor. Figs. 9 and 10 are horizontal sections
through the web and the washers of the upper
and lower struts of the lateral bracing system.
Figs. 11 and 12 are transverse sections of the
vertical posts or compression-members of the
truss.

On all systems of truss-frames for bridges
in which both top and bottom chords are used,
connected vertically and laterally by bracing
systems composed of struts and ties, itisknown,
first, that the horizontal strains of compression
and tension in the chords are greatest in the
middle of the span, and diminish in intensity
toward the ends; second, that the vertical and
diagonal strains of compression and tension in
the vertical bracing system are greatest at the
ends of the span, and diminish in intensity to-
ward the middle; third, that the strength per
square inch of sectional area of compression-
members increases in a certain proportion to
the increase of diameter as compared to the

length between supports; fourth, that com-
pression-members in vertical bracing systems
should have as much inclination within the

‘theoretically economical angle of forty-five de-

grees as is compatible with a sufficient ratio of
diameter to length toinsure them against flex-
ure or dangerous vibration ; fifth, in all bridges
of ordinary lengths of span it is necessary to
waste material in those compression-members
which carry the minimum strains, because the
member must in any event be of a certain pro- *
portionate diameter to resist flexure and vibra-
tion, whereas the minimum strains are gener-
ally so small at these points that they do not
utilize a tithe of the sectional area of members
made large enough to resist flexure and vibra-
tion. ,

In the bridge I propose the compression-
members A of the vertical system are vertical
at the center of the span, and inclined at the
ends, as shown in Fig. 1, the intermediate posts
varying in inclination more or less as they are
nearer to the ends or the center, the center
lines of the posts being radial, and converging
toa common central point above the span-cen-
ter, by which design I gain the following ad-
vantages: First, in all other bridges within
my knowledge the panels of the top chord are
equal in length to those of the bottom chord;
but in my design, while retaining the same
economical length of panel for bottom chord
as in other plans, I reduce the length of panel
in the top chord, thereby materially increas-
ing the ratio of diameter to length and conse-
sequent capacity per square inch of sectional
area, and also lessen the amount of waste ma-
terial in end panels subject to minimum strains.
Second, in the vertical bracing system the
strains are smallest in the middle of the span;
and at this point my posts are vertical and
shortest, thus again keeping down to a mini-
mum all waste on account of light strains,
while by successively increasing length, incli-
nation, and sectional area of the posts toward
the ends of the span as the strains increase I
am enabled to utilize the material to the best
advantage. My bridge is thus a medium be-
tween those forms of truss in which the posts
allincline at the same angle and those in which
the posts are all vertical—the first form being
economical at the ends and wasteful at the
middle, the second form being economical in
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the middle and wasteful at the ends—while
my design is eclectic and utilizes the econom-
ical features of both the ordinary plans, and
forms a distinet system in itself.

I do not confine myself to any particular in-
clination for the posts, as this will necessarily
vary with conditions of span or depth of truss,
or the number of intersections of systems, or
the materials of members,

The lateral systems are composed of cross-
struts B and diagonal ties C, the struts in both
chords being similar in form of section, but
different in area of section, as the area will de-
pend upon whether the floor is on the top or
bottom chord of the bridge, as the struts in
the floor-chord will have to do duty as floor-
~ beams as well as struts. These struts are
bolted to the chord-pins @ by one or more yokes
or bolts, which cut into the flanges of thestruts,
and thus prevent any motion, as seen parbicu-
larly in Figs. 5 and 7.

The lateral diagonal tie-rods O pass through
twin bevel-washers ¢ let into the web of the
struts, and are tightened by serew-nuts on
their ends, as seen in Figs. 9 and 10. These
twin bevel-washers may beeither inside or out-
side of the yokes b, which attach the struts to
the chord-pins; but I prefer to place them be-
tween the arms of the yokes, as shown, as by
this plan the rods cross each other immediately
under or over the center lines of the chords,
and also obtain a bearing for the washers
againgst the yokes, a channel being left in the
washers, in which the yokes rest, as indicated
in section in Figs. 9 and 19,

Ths floor is composed of four sets of string-
ers, D D E E—two sets, I, below and two sets,
D, above the cross-ties I'—with long vertical
bolts d passing through from top to bottom of
stringers and cross-ties, thus combining the
strength of both upper and lower stringers
into one mass. The stringers are placed so far
aparb as not to be touched by any part of en-
gine or train except in case of accident, in
which ecase the upper sfringers also act as
guard-rails. :

Having described my invention, and the
manner in which the same is or may be car-
ried into effect, what I claim, and desire to se-
cure by Letters Patent, is—

1. A bridge-truss in which the posts or com-
pression-members of the vertical system are
radial from a central point above the span-
center, as shown and described.

2. The combination of lateral bracing-rods
and struts through twin bevel-washers, as
shown and described.

3. A floor for a bridge-truss composed of up-
per and lower sets of stringers bolted to each
other through cross-ties, as shown and de-
scribed.

In testimony whereof I have signed my
name to this specification before two subscrib-
ing witnesses.

: FRED. H. SMITH.

Witnesses:
G. E. SANGSTON,
Toos. M. BEADENKOPF.




