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Lo all whom Tt may concerm: o
Be it known that I, CHARLES W ORTHING-
TON, a citizen of the United States, residing

at Pittsburg, in the county of Allegheny and.

State of Pennsylvania, have invented new

and useful Improvements in Swing-Bridges,

of which the following is a specification.

My invention relates to swing or draw
bridges of the type which rest upon three |
plers when in use and which areswung hori-

zontally upon a middle support in order to

permit of the passage of vessels between the

middle and end piers of the structure.

The object of my invention is to provide a
simple, relatively inexpensive, and durable
construction wherein the stresses in all mem-
bers are determinate regardless of unequal
settling of the piersand in which all tendency
of either end of the bridge to ‘‘kick up?”
when the load is on the opposite end is
avolded, to reduce the total live load to be

pier, to reduce the amount of material re-

quired in the trusses or girders, to concen--

trate the meechanism for turning the bridge
at a single point, to make such mechanism

simple in construction and positive in action,

and to minimize the risk of accidents by in-

suring satisfactory operation of the mechan-

ism. . o ..
As generally constructed swing bridges

comprise continuous girders or trusses which:

rest upon a plarality of supports and when

- closed have their ends raised a certain dis-
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tance by means of wedges, toggles, or other
suitable devices on which they are supported
during the passage of trains, vehicles, &e.,
whereas bridges constructed in accordance
with my invention have non-continuous
trusses or girders, and the outer end of each

-~ truss or girder rests directly upon the cor-
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responding pier or abutment and without
strain upon the other truss or girder or the
lifting mechanism, whatever may be the live
load which it supports or the variations that

may occur in the height of its- supporting-
piers with reference to those which support

the other truss or girder. - .
My invention is illustrated in the accom-
panying drawings, in which— -

Figure 1is a diagrammatic side elevation
of a bridge embodying my invention. Tig.

| 2is a side elevation of a bridge of slightly-
. modified construction, the ends of the trusses
| being broken away. Fig. 3 is a side eleva-

tion of the upper portion of the tower and
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operating mechanism which are located upon

4 18 a transverse sectional view of the por-

‘tion’ of the tower which is shown in Fig. 3.

Jach of the trusses or girders 2 and 3 of
the bridge 1 has hinge connections with the
tower structure 4 and when in operative posi-

tion the outer ends of the respective trusses

or girders 2 and 3 rest directly upon the end
piers or abutments 5 and 6, and the tower
and inner ends of the trusses rest upon the
middle pier 7. ' _ '

The tower 4, which is a skeleton structure
built up of steel beams, columns, &e., in the
usual manner, supports a structure 8, having
vertical guideways 9, in which operate pins
10, to which are connected the upper and in-

ner ends of links 11, the outer ends of these
links being pivotally connected to the inner
ends of similar links 12, which have their

outer ends also pivotally connected, respec
tively, to the upper and inner portions of the
trusses 2 and 3, the combined length of each
pair or set of links being greater than the dis-
tance between their extreme ends, so that the

{ ends of thetrusses may be independently sup-

ported by their respective piers. The pins 10
are supported and moved up and down by

vertical struts 13, which are in turn support-

ed by horizontal girders 14, the latter being
respectively mounted upon two screws 15,
each of whieh is provided with a gear-wheel

16 atitslowerend. Mounted upon the upper

end of a vertical shaft 18, so as to mesh with
both of the gear-wheels 16, is a pinion 17, the
shaft being provided at its lower end with a
bevel gear-wheel 19. Both of the bevel gear-

- wheels 19 are driven by bevel-pinions 20,

which are mounted upon the outer ends of a

horizontal shaft 21, the latter being driven by

any suitable engine or other source of power,

‘which may be operatively geared to the shaft

by means of a gear-wheel 22 or in any other
suitable manner.
In Fig. 2 I have shown a construction in

which the two girders have hinge connections

with the tower at the center line of the mid-
dle pier instead of having independent con-
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‘the central pier of the bridge structure. Fig.
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" nections at the edges of the tower 4 as shown

10

in the other ﬁﬂ'ures

It will be readlly seen that when the shaft
21 1s rotated by means of the engine employed
for that purpose or by manua]ly—'operated
gearing the gearing driven thereby will oper-
ate to turn the serews 15 s0 as to either raise
or lower the struts 15 and with them the pins
10, according to the direction of rotation of
the shaft. The raising of the struts 13 and
the pins 10, supported thereby will serve to
lift the ends of the trusses 2 and 3 from the
pilers 5 and 6 through the medium of the links

11 and 12 after completing thé lost motion
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provided for by the sagging connections, and

‘when a sufficient elevation of the ends of the

trusses has been effected the bridge may be

rotated through the desired angle by any suit-
able mechanism. No mechanism is shown |

for effecting this result, for the reason that it
does not constitute any part of my present in-
vention, except in so far as my invention con-
templates the employment of suitable mech-

anism for this purpose which may in part at

least be also employed in conjunction with
the lifting mechanism.
An 11np0rtant feature of the construction

~ here shown and described is the jointed or
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flexible connection between the vertical lift-

ing-struts and each of the trusses or girders,
which 1s so constructed and arranged as to
hang loosely with considerable sag when the
bridge is closed, and thus permit the trusses

or girders to act independently of each other

asseparate non-continuous spans. Theflexi-
bility of the lifting connections may be pro-

~duced by making a plarality of joints like

40

those shown 1nstead of one, if desired, or it
may be effected by otherwise modifying the

structural characteristices of such connections
without departing from my invention. It
will also be seen that while the mechanism

: shown is effective for raising the ends of the

45

55

trusses or girders when it, is desu'ed to move
the bridge for the passage of boats it also per-
mits the ends of the trusses or girders to rest
securely upon the beamns or a,butments when

in position for use without any strains being
brought upon the lifting mechanism and in

such manner that the spans will be securely
supported independently of each other irre-
spective of any variation in the height of the
two end piers or abutments and so as to avoid

707,044

| intend to limit the invention to the:details

shown and described, except in so far as limi-
tations may be 1mposed by the state of the
art and specifically set forth in the claims.

1 claim as my invention—

1. Inaswing-bridge, the combination witha
centraltower aud twogirdersortrusses hinged
to said tower at their inner ends, of lifbing
mechanism and flexible connections between
said mechanism and each of the girders or
trusses.

2. The combination with end and middle
piers, and trusses or girders supported there-
by, of lifting mechanism on the middle pier
and flexible connections between the same
and the trusses or girders, said connections

| having lost motion in operation whereby each

truss or girder is independently supported
when in use.
3. In aswing-bridge, the combination with

two trusses or girders independently sup-
| ported in ahnement and a strueture to which

their inner ends are hinged, of lifting mech-
anism and jointed connections between said

‘mechanism and the respective trussesor gird-

ers, sald connections having lost motion When
smd mechanism is operated

4. In a swing-bridge, the combination with
a central Strucbure and two trusses or girders
hinged theretoin alinement, of vertical struts,
connections between the upper ends of said
strutsand the hinged trussesor girders, means
for raising and lowering the struts and guides
for insuring ease and accuracy of movement

5. In a SWIDU‘-bPId”e, the combination with
a, central structure and two trusses or girders

hinged theretoin alinement, of astrut and two _

lifting-screws at each side of the structure,
means for rotating the serews in unison and
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flexible connections between the struts and

the hinged trusses or girders.

6. In a swmfr-budge, the combination with
a central structure and two trusses or girders
hinged theretoinalinement, of two verbically-
movable girders provided with strufs, con-
nections between the struts and the hinged
trusses or girders, guides for the free ends of
the struts and means for raising and lowering

the girders on which the struts are mounted.

7. In a swing-bridge, the combination with
a central structure and two trusses or girders

hinged thereto in alinement, of two vertically-

movable girders each having a vertical strut

any movement of either end of the bridge by | pro,]ectmﬂ‘ upwardly therefrom and two sta-

reason of a load coming onto the opposwe

end,

As I have indicated in the foreﬂ'mnﬂ‘ do-

~ seription, the illustration of trusses 1S not in-
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tended to exclude the employment of plate-
girders as the hinged members of the bridge,
both being well known in the art.

While I have shown and deseribed specific

mechanism for lifting the ends of the trusses,
I desire it to be understood that this mechan-

1sm is merely illustrative and that changes
may be made therein without departing from

my invention. I therefore do not desire or

tionary nuts, connections between the free
ends-of the struts and the hinged trusses or

girders, guldes for sald free eﬂds, SCrews opetr-

ating in said nuts and means for rotating all
of said serews in unison to effect the desired
movement of the hinged trusses or girders.
8.. In a swing-bridge, the combination with
a central structure and two trusses or girders
hinged theretoin alinement,of vertically-mov-
able girders at the respective sides of the cen-
tral structure each having a pair of stationary
nuts and an intermediateé strut, guides for the
free ends of the struts, connections between

wh
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said free ends and the hinged trusses or gird- |

ers, screws cofperating with said nuts and
gearing forrotatingsaid secrewsinunison f rom
a smcrle source of power.

9. In a swing-bridge, the combmatlon with
a central structure and two trusses or girders
hinged thereto in alinement, of a vertically-
movable member at each side of said strue-
ture, means for preventing lateral and rota-
tive movement of said members, connections
between the upper ends of said members and
the hinged trusses or girders and means for
raising and lowering said members in unison.

10. Inaswing-bridge, the combination with

a central structure and trusses or girders

i

"‘.-..:'I.
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hinged theretoin alinement, of two vertically-
movable members, means for preventing lat-
eral and rotative movement of said members,

conneciions between said members and the

hinged trusses or girders, a plurality of rais-
ing and lowering screws for each of said mem-
bers, and mecha,nism for rotating all of said
screws in unison.

In testimony whereof I hava hereunto sub-
seribed my name this 23d day of October, 1901.

CHAS. 'WORTHINGTON.

“Witnesses:

J. V. McCORMICK,
. BRANNAGAN.
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