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"UNITED STATES PATENT OFFICE.

JOSEPH B. STRAUSS, OF CHICAGO, ILLINOIS.

© To all whom it may concern:
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Be it known that I, Josern B. StraUSS, 2
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of
Illinois, have invented a certain new and
useful Improvement in Bridges, of which
the following is a specification.

This invention relates to bascule bridges
and has for its object to provide a new and
improved bridge of this description.

Figure 1 illustrates one form of bridge
embodying the invention; Fig. 2 is a plan
view of the counterweight. :

In this construction a moving leaf 1 is
pivoted at its heel or extreme end so that it
may be opened and closed. As herein shown

. the moving leaf is pivoted at 2 upon the
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fixed support 3 by means of horizontal trun-.

nions or pivots, said trunnions or pivots be-
ing below the roadway. The center of
gravity of the moving leaf is diagrammati-
cally illustrated at 4. The lever arm of the
moving leaf ‘is the distance of its pivotal
point to the center of gravity 4. A counter-
weight 5 is pivotally mounted by horizontal

" pivots or trunnions at 6 upon the support-7,
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the pivots of the counterweight being out of

-alinement with the pivots or trunnions of
“the moving leaf. As herein shown the coun-

terweight 5 is not -directly pivoted to the
support 7 but is attached to a counterweight
frame 8, the frame being pivotally connected

* to the support. The support for the coun-
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~ 11isprovided. The counterweight 5 extends
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‘between the pivotal
~forward en

terweight may be formed in any desired
manner, and ic may be mounted upon a sec-
ondary span, the direct carrying part for
the counterweight being preferably a bell
crank as shown in Fig. 1. ~ A counterweight
link ‘9 is pivotally connected with the coun-
terweight and* with the moving leaf. The
connection with the moving leaf is shown
ahead of the trunnions of said leaf, that is,
oint of the leaf and its
and back of the center of
gravity of the moving leaf, this pivotal con-
nection being shown at 10. A fixed approach

across ‘the space above the roadway. It
will be noted that the counterweight frame
has two arms one on each side of its pivotal
connection with the support, the counter-
weight being attached to one arm and the
counterweight link or connection being at-
tached to the other arm. The counterweight
may be of any suitable material, byt it is
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preferablf/ constructed of concrete or con- .

crete stee :
The radial distance between the pivotal

point 6 of the counterweight and the piv-’
oial point 12 of the link 9 1s the same as the.

radial distance between the pivotal point 2
of the moving leaf and the pivotal point 10
where the link 9 is connected thereto. The
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line joining the pivotal points of the coun- °

terweight and the moving leaf is equal and
parallel to the line joining the pivotal points
10 and 12 of the link 9.
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The .moving leaf is operated in any de- -

sired manner, as, for example, by the oper-
ating strut 13 having the rack 14 which en-
gages the gear 15 driven from any suitable
motor. When it is desired to open the bfidge

the motor is operated, and the moving leaf"

moved to the_ position shown in dotted lines,
the counterweight also moving to the posi-
tion shown in dotted lines. It will be seen
that in this construction the counterweight
is separate from the moving leaf, but has a
rigid connection therewith, and that the

| counterweight is connected to the moving

leaf at the top line thereof. _ 4

The line joining the center of gravity 4
of the leaf and the pivots thereof is parallel
to a line joining the center of gravity 14 of
the counterweight and the pivot 6 upon
which it is supported. .

In the usual form of bascule bridge where
the trunnions are located near one end in-
stead of at the end, as in the present case,
the more expensive counterbalance members
are decreased by the use of a larger amount
of the comparatively inexpensive counter-
weight. By means of the present con-
struction this principle is applied to a
bascule bridge pivoted at its heel or end,
thus securing the same economy of con-
styuction.

‘ent case is detached from the moving leaf

and has a comparatively short lever arm

-and a one-piece link connection to the mov-

ing leaf. This link is rigid and is a com-
pression member preferably a braced mem-
ber, and is connected to the moving leaf
back of the center of gravity thereof. This
link is in an inclined or obligue position

when in all of its other positions. The point
of attachment of the link is in a different
horizontal plane from the trunnions and the
attachments of the link to the leaf and the

The -counterweight in the pres-
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“when the moving leaf is closed, and also .
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counterweight frame are both back of the
trunnions when' the leaf is open. The an-
gular motion of the center of gravity of the

- Teaf and the center of gravity of the counter-
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_weight is the same,

Tt will be. seen that in this construction
it may be said that the tail end or part of

_the moving leaf is separated therefrom and

mounted on trunnioms, the counterweight
being attached thereto. >

_ It will be noted that the counterweight in
this case,is mounted upon a suppeort sepa-
rate from that of the leaf; that 1t projects
back of said support when the leaf is closed;
that  this support has a diagonal member
which connects the trunnions of the counter-
weight and leaf, and that there are two con-
verging connections between this- support
and the main leaf, namely, the link 9 and the
operating strut 13. The angular support

upon which the. counterweight and the

girder to- which it is attached are carried
has the two sets of trunnions at the two
acute angles thereof, and the relation of the
parts is such that vertical reactions only are

provided on the two supports, as the other

reactions counteract each other. ,
The construction shown herein 1s partic-

ularly adapfed to secure the maximum open
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span. It will be noted that when the bridge
is open the counterweight passes between the
supports upon ‘which it is mounted, and that
the “center of gravity -of the moving span
moves back of 1ts pivots. The link 9 acts as
a tension member during a part of the move-
ment, and then as a compression member,
and hence this construction-permits the com-
pléte opening of the span. If the span had
to be stopped before the center of gravity

passed the pivots, it would be only partially |

opern. , o .
“This construction is particularly adapted

for large and” magsive structures, and the-

parts are arranged so that the reactions upon
the foundations are kept constant and ver-
tical, that upon the pier supporting the
moving leaf being equal to the weight of the
counterweight and support. - The reactions
are such that all other forces, other than the
vertical forces, counteract each other, and
hence have no efféct on the foundations. It
will be noted that the wertical line drawn
through the center of gravity of the counter-
weight, and the line passing through the
axis of the link 9 intersect above the trun-
nions on which the counterweight is sup-
ported, and that the line joining this point
of intersection and the trunnions of the
counterweight passes between the supports
or piers upon which the counterweight and
moving leaf are supported. It will be noted
that the lever arm of the counterweight and
link 9 are both shorter than the lever arm
of the moving leaf., :

The counterweight link, it will be noted,
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is connected not at the center of gravity of
the leaf but back of said center of gravity,
and this brings in certain non-vertical forces
which tend to ovérthrow or injure the founda-
tions when the moving leaf and counter-
weight are pulled toward each other during
the opening of the bridge. This construc-
tion proviﬁes means for annulling these
non-vertical forces.

1 elaim: - ‘

1. A bascule bridge comprising a'moving
leaf mounted upon horizontal pivots at its
heel and terminating at said pivots, a coun-
terweight carrying part mounted on fixed
horizontal pivets behind the leaf pivots, the
two sets of pivots separately supported, a
rigid link connecting the m ving leaf and
counterweight, the vertical line through the
center of gravity of the counterweight and
the line passing through the axis of the link
intersecting above the trunnions on, which
the counterweight is supported.

9. A bascule bridge comprising a moving
leaf mounted on horizontal pivots at its heel,
a counterweight ecarrying part mounted on
fixed horizontal pivots-behind the leaf piv-
ots, two separate supports, one for the leaf
and the other for. the .counterweight sup-

ort, a rigid link conmnecting the moving
leat with the counterweight, the vertical-
line ‘through the center of gravity of the '
counterweight and the line passing through
the axis of thé link intersecting above the
trunnions on which the counterweight 'is

supported when the bridge is closed, the

line joining said point of intersection and
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the trunnions of theé counterweight passing -

hetween sald supports.

3. A bascule bridge comprising 'a moving
leaf pivotally connected to a support, a sep-
arate counterweight carrying part pivotally
mounted behind said leaf, a counterweight
carried thereby, a rigid link connecting the
leaf with ‘the counterweight carrying part,
the lever arm of the counterweight an£ the
lever arm of the link being both shorter
than the lever arm of the moving leaf, the
lever arm of the link greater than the lever
arm of the counter-weight and less than the
lever arm of the leaf. . o

4. A bascule bridge comprising a moving
leaf mounted on horizontal pivots at its heel
and terminating at said pivots;"a counter-
weight carrying part mounted on fixed hori-
zontal pivots behind the leaf pivots, the two

- sets of pivots separately supported on fixed

supports, a counterweight on said counter-
weight carrying: part, a rigid link connect-
ing the moving leaf and counterweight, "
whereby the two- balance each other in all
positions, the center of gravity of the coun-
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terweight being in front of the counter--

weight carrying part when the bridge is in
its open position. EEREREE
5. A bascule bridge comprising a moving
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leaf, a separated cou‘nte;rweight, a-rigid link
connecting .the counterweight to the leaf,
pivots at both ends of said link separate

- supports for the leaf and counterweight, and

a mounting frame in combination therewith

.adapted to produce only vertical reactions
on the two supports, the reaction on the.

front support being substantially equal in
all positions of the leaf between its open

‘and closed positions to the weight of the
“leaf, and the reaction on the rear support

being substantially equal in all positions of
the %eaf between its open and closed posi-
tions to the weight of the counterweight and
its support, =~ s .

6. A bascule bridge comprising a moving
leaf- mounted upon trunnions and terminat-

ing at said trunnions, a counterweight car--
rying part mounted on fixed truonions be- |

hind the leaf pivots, the two sets of trun-
nions separately supported, a rigid link con-

necting the moving leaf and counterweight,

the link connected with the leaf ahead of the
leaf pivots, the line connecting. the center
of gravity of the leaf and the leaf trun-
nions being parallel te the line connecting

fp gravity of the counterweight
and the counterweight trunnions in all the
various positions of the moving leaf between
its. open and closed positions and the line
connecting the leaf trunnions and the point
where the link is attached to the leaf eing

parallel to the line connecting: the counter-

weight trunnions and the point where the
link is connected to the counterweight car-

- rying part.

7. A bascule bridge comprising a leaf,
two frames each provided with members
which converge to a point, one frame fixed
and the other movable, the two frames mov-
ably connected together-at their converging

- said link connected with said counterwei
an operating device connected with the

points, a counterweight attached to the
movable frame, and a rigid link transmit-
ting the counterweight stress to the leaf. .

8. A bascule bridge comprising a moving
leaf mounted upon pivots, a counterweight
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carrying part mounted on pivots behind the - -

leaf pivots, the two sets of pivots separately

supported, a counterweight carried by the

counterweight carrying part, a rigid link
connected with -the leaf at a point inter-
mediate its pivots and its center of graviﬁy,
t

ahead of its pivots and with the support for

| the counterweight pivots above said leaf

pivots, and means for eliminating the hori-
zontal forces produced in the supports.
9. A bascule bridge comprising a moving

leaf mounted upon pivots at its heel, a

counterweight carrym% part mounted on

pivots behind the lea

having an inclined member which' connects
the two sets of pivots, a rigid link connect-
ing the counterweight carrying part and the
leaf and connected with said leaf ahead of

ghty
leaf .
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pivo‘ts, a separate
support for the counterweight carrying part

(13

the leaf pivots, said link parallel to said in- .

clined member. o
~10. A bascule bridge comprising a”brid
truss and a counterweight truss, separate y
supported, one member of the bridge truss
parallel to a member of the counterweight
truss, and connecting members between the
ends of said parallel mémbers one of said
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members connected with said leaf ahead of .

the leaf pivots. .
- JOSEPH B. STRAUSS.

Witnesses: . .
Warrer Evens,
Epn4 K. Rey~orps.



