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To all whom it may concern :
Be it known thatIl, HUGHC. GROVES, of Em-

erson,in the county of Millsand State of lowa,

have invented certain new and useful Improve-
¢ mentsin Bridges; and L do hereby declare that
the following is a full, clear, and exact descrip-
tion of the construction and operation of the
same, reference being had to theannexed draw-
ings, making a part of this specification, and
to the letters aud figures of reference marked

thereon. | |
Figure 1 of the drawingsis a

10

representation

of a sideelevation of my bridge, and Ifig. 2 isa .

detail view of the same.
The nature of thisinventionrelatestoarched

bridges; and it consists in the constraction and
arrangement of brace-rods, chords, and coup-
lings, as herein fully described, and particu-
larly pointed out in the claim.

In the drawings, A designates the arches,
which 1 propose forming of bent boards nailed
or bolted together and covered with top sheet-
metal strips, B, and wooden side strips, C.
The ends of these arches will in practice be
set in heavy iron shoes bolted to the abuat-
ments,and the hereinafter-described brace-rods
will be secured ‘to the arches during the pro-
cess of construetion and before the last boards
are nailed in place. The usunal screw - taps
will be employed for preventing the rods {from
being drawnoutof theirbearings in the arches.

1% designates the abutments, I the floor of
the bridge, and G the cross-beams to whieh
the floor is secured.

H H designate chords, which are passed
through the ends of thiec arches and secured in
place by means of taps 1 at their outer ends
and couplings K at theirinner ends, which are
made broad and flat to receive the bolts 1,
which pass through the plates & k&, of which the
couplings are essentially composed. These
couplings rest upon the central cross-beam, M,
which is located below the floor intermediate
of the ends of the bridge, and to which are se-
cured the brace-rods N, which are fastened at
their upper ends to the arches. O O desig-
nate supplemental brace-chords, which are se-
cured at their lower ends between the plates
of the couplings K in the same way as the
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by means of taps at points intermediate, or
nearly so, of the centers and ends of the arches.
These brace-chords prevent the arches from
breaking upward when heavy loads are upon
the bridge at points corresponding to and at
the opposite end of thebridgefrom where such
strain will occur. |

P designates a vertical brace-rod, which
passes through the cross-beam M, coupling K,
a guas-pipe, Q, and a plate upon the under side
of the beam M. The upper end of this brace-
rod P is secared 1n the arch by means of an
ordinary tap, and upon its lower end a like tap
is serewed up against. the plate which lies
against the under side of the said beam. The
gas-pipe Q bhas a washer or flanged base, Q/,
which rests upon the coupling, and, if desired,
the vertical brace-rods R, which are secured to
the arches and to the timbers G, in like man-
ner to the brace-rod P, may also pass through
gas-pipes 1n the same way.

S designates inclined brace-rods, which are
secured at their upper ends in the arches and
at their lower ends 1n angular-shaped plates
T. These plates have each a central flat por-
tion, which lies against the under side of the
beams, and through which the vertical rods
pass, and with angular ends through which the
inelined brace-rods pass, and against which the
taps upon their ends are serewed up flat.

The beams are all braced against each other
by means of crossed brace-rods U, the whole
constituting a strong and durable structure.

Having thus described my invention, what
I claim, and desire to secure by Letters Patent,
15— |

In an arch-bridge counstructed substantially
as deseribed, the combination of the chords
H, supplemental ¢hords ), and the couplings

K k, constructed and operating as and tor the

purposes set forth.

In testimonythat I elaim the above I have
hereunto subseribed my name in the presence
of two witnesses. |

HUGH C. GROVES.

Witnesses:

MunsoN W. HARRINGTON,
W. L. SALSBURY, -
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