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UNITED STATES

PATENT OFFICE.

DAVID H. MORRISON, OF DAYTON, OHIO.

IMPROVEMENT IN IRON BRIDGES.

Sposification forming part of Letters Patent No. 70,245, dated O.tober 29, 1867; reissue No. 4,398, dated
May 23, 1871.

To all whom it may concern:

Be it known that I, DAvID H. MORRISON,
of Dayton, in Montgomery county, in the State
of Ohio, have invented certain new and usefal
Improvements in Iron Bridges; and I do here-
by declare that the following is an exact and
tull deseription thereof, reference being had to

the accompanying drawings and to the letters .

of reference marked thereon.

Figure 1 represents a side elevation of a
bridge-truss in which myinventionisembraced.
Fig. 2 represents a transverse sectional view of
the same, taken at the line z # of Fig. 1. Tig.
3 represents a longitudinal section of a portion
of the arch of the truss, one post, arch-joint
washer, arch-joint plate, and concave washers
for supporting the diagonal brace-hooks. This
figure is taken between the lines 2 #z of Fig. 1.
Tig. 4 represents the universal washer. Fig.
5. represents a transverse section of a modifi-
cation of the arch. TFig, 6 represents the hook-
bolt-supporting washer. Tig. 7 represents the
eyebolt-supporting washer. Tig. 8 represents
the skew-back detached.

My invention relates to the manner of apply-
ing the I -shaped iron beam in the construe-
tion of bridges, and to the devices by which the
bridge structureis connected and sapported.

The arch represented in Fig. 1is what is de-
nominated a ¢ broken-line arch,” all the joints
of which are true radial linés of the arch.

In the accompanying drawings, A denotes
the chord, which is constructed of two flat bars
of iron, (seen at @ a in Fig. 2,) which are placed
* parallel to each other, about one and a quarter
inchapart, to allow sufficient space for splicing-
pieces, and the ends of the posts b, the diagonal

trussing eyebolts e ¢, and thelugs f of the uni-

versal washers B. The eyebolts s are inserted
through holes in the ends of posts b to secure
the posts between the bars @ a, and theyserve
forfastenings for the diagonal horizontal brace-
rods to be placed beneath the floor of the
bridge. In the construction represented in Fig.
1 the beams of the arch are of equal length,
and are jointed, and are uniformly beveled at
their ends, excepting the ends. of the pieces
which fit upon the skew-backs D D, and, con-
sequently, these beams will fit any position in
the aveh by bringing the beveled jointed ends
together, as represented in Fig. 1.

The important feature of the invention con-
sists in the arrangement of I -beams C with
their flanges in vertical planes, and the trans-
verseline of the web of the beam C will necessa-
rily be at right angles to the vertical planes oe-
cupied by the flanges.

At each joint of the arch the washers ¢ ¢ are
placed upon the webs of the beams. The up-
per ends of the posts bpass through them;and
the nuts on the ends of the posts hold these
washers firmly down upon the joints of thearch.
The posts are bent slightly near their uj.per
ends, where they pass through the arch-joints,
so as to bisect them to make a secure fasten-
ing. Underneath each joint of the arch, and
resting upon the shoulder of the post, arch-
joint plates g g are placed, to strengthen the
arch-joints, and the bolts p p pass through the
plates ¢ and the web of the arch-beams, as rep-
resented in I'ig. 3. The hook-bolts are pro-
vided with a supporting-washer, Fig. 6, made
with a concave depression, to form a seat for
the shoulder of the look, and to prevent sud-
den strain upon the diagonals b b from bending
or breaking the hooks. The washer repre-
sented in Fig. 7 is also formed with a depres-
sion corresponding with the shape of the shoul-
ders of the eyebolt s, and for the same pur-
pose. The universal washer B is provided
with the longitudinal opening through its cen-
ter, indicated by dotted lines, for the diag-
onal brace-rods b b to pass through, and the
lug f is inserted between the chord-bars a a,
and a bolt secures this washer in place.

The universal washer being made with an
enlarged opening for the diagonal rods, and
with the curved face for the nut, it will be ap-
parent that thiese nuts and diagonal braces,
upon which the nuts are screwed, will both ad-
just themselves in proper relation to the line
of the connections between the arch and the
chord, whatever may be the angle they occupy.

Informingan arch or post of three I -beams,
they will be connected together as represented
in Fig. 5. The modification shown in Fig. 5
will atford great strength, and, like the single
T -beam arranged in the archor top chordof a
bridge, when placed with its flanges in ver-
tical planes, will resist the tendency to sway
laterally, becaunse the greater bulk of the metal
in either of the modifications being in the




flanges, and at the greatest distance laterally
to the axis or central longitudinal line of the
web, the compression of the top chord or arch
by weight upon the bridge will not force the
arch or top chord ount of its true line.

Besides the useof the T -beam in the manner
described,Thave founditto be the most econom-
ical, as bridges made in conformity with
this prineiple require less weight of metal, and
afford a greater degree of stren gth.

I use the T -beam as a single piece of metal
for the arch of bridges known as broken-line-
arch bridges; and I'prefertouse the beam in its
straight form, as it is evident that it will resist
greater power of compression as a straj ght beam
than when formed in the arc of a circle.

The chord-bars ¢ « (represented in Fig. 8)
extend through the eye of the skew-back, as
indicated in dotted lines, and, being doubled
over at their ends and welded, are of the dou-
ble thickness represented at P2 p',and a metal

-block, #/, is inserted between them, which
forces them laterally against the sides of the
square enlargement 2/ in the end of the skew-
back D, which enlargement forms shoulders o’ ,
against which the shoulder on the chord-bars
would rest. Wedges s’ s may be inserted be-
tween the returned ends of the chord-bars and
the shoulders of the enlargement of the skew-
back, by which means the chord may be tight-
ened and strained longitudinally. After the
chord-bars @ @ are inserted in the opening in
the skew-back, the block # will be inserted, and
a bolt, ¢, maybe employed tosecure the chord-
bars and block # together. z zindicate the
seat of the skew-back, against which the end
of the I -beam which forms the arch will rest.

The chord-bars may be tightened by means
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of a nut, as seen in Fig. 1, ov Dy means of the
wedges represented in Fig. 8, ,

Thearrangement of the T -beams in the man-
ner herein described, for the top chord or arch
of a bridge, will resist greater power of com-
pression and tendency to yield laterally than
the eylindrical arch or chord of equal weight
of metal. And when the T -beam is thus em-
ployed, and the arch is composed of a series of
short straight beams, there is perfect security
against any tendency to deflect vertically.

It is obvious that a truss formed upon the
same plan described herein. and shown in Fig.
1 of the drawings, would be applicable in the
construction of roofs. ’

Having fully described my improvements in
iron bridges, what I claim as of my invention,
and desire to secure by Letters Patent, is—

1. The construction of the arch or top chord of
a bridge by the use of the iron X -beam, when
arranged therein withits double flanges in verti-
cal planes, substantially as described, for the
purpose specified. ;

2. The universal washer B £, constructed and
applied in the manner and for the purpose
specified.

3. The combination and arrangement of the
arch-beam C, archjoint plates g, and univer-
sal washer B f; when constructed, connected, -
and operating conjointly in the manner sub-
stantially as and for the purpose specified, -

In witness whereof I have hereunto set my
hand this 18th day of March, 1868,

D. H. MORRISON.

‘Witnesses:
H. P. K. Prcx,
‘Wn. H. GRAVES.



