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UNITED STATES

PaTENT OFFICE.

JOSEPH B. STRAUSS, OF CHICAGO, ILLINOIS.

BRIDGE.

- SPECIFICATION forming part of Lett.ers Patent No. 668,232, dated February 19, 1901.
| Application flled May 81, 1900, Nerial No, 18,643, (No model.> |

To all whom it may concern.: -

Be it known that I, JOSEPH B. STRAUSS, a
citizen of the United States, residing at Chi-
cago, 1n the county of Cook and State of Illi-
nois, have invented a certain new and useful
Improvement in Bridges, of which the follow-
Ing is a specification. |

My invention relates to improvements in

bridges, and hasforits object to provide a new

and improved bridge of the kind which opens

up so as to leave an unobstructed passage-

way for boats and the like. -

nying drawings, wherein— |

Figure 1 is a view of a’ bridge embodying
my invention. Fig. 2is a section with parts
omitted on line 2 2, Fig. 1. TFig. 3isa section

on line 3 3, Fig. 1. " Fig. 4 is a view showing

a modified construction. Fig. 5 is a section
on line 5 5, Fig. 4. Fig. 6 is a view showing
a Turther modification. _ '

Like letters refer to like parts thronghout
the several figures. | | |

One of the objects of my invention is to pro-
vide a lift-bridge wherein one part of the
structure balances the other part either par-

- tially or wholly, thus reducing or eliminating
- the counterweights now used in all kinds of
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lift-bridges.

Another object of my invention is to ar-
range means for reducing the effect of the
counterweight for the main span without
varying its arm and in the same ratio that the
arm of the main span decreases as it is lifted
to open the channel for boats. B

A further object of my invention is to com-

bine these two ideas and to also provide a
bridge having balancing - trusses separate
from the main span, so that they can be made
separately and combined when placed in po-
sition. - - -
Referringnow tothe drawings,I haveshown

‘in Fig. 1 the main spans A, normally joined
‘together at the center when the bridge is in

an operative position. I have shown only

one half of the bridge in this figure, as the

other half is an exact duplicate. The main

span A is pivotally connected to the pier B.
On each side of the main span is a balancing-
truss C, which is also pivotally connected to
the pier B, the balancing-trusses being con-
nected attheir outer ends to the main span A.

flexibledevice.

‘approach-span.
vided with a suitable part or parts D8, which
‘may be of any suitable construction, the only

‘ment.

‘upwardly.

| Each balancing-truss is provided with a rack

(', engaged by a gear C?, operated from a

suitable motor in the operating-tower (3, The

‘approach-span D is connected to the balanec-
ing-truss C at the point C* by a rope or other
The rope D’ passes over suit-

able pulleys on the framework B’ and is con-

‘nected to the end of the approach-span near-
est theabutment B, the connection preferably

being made to the I-beam D2 The rope DS
passes over suitable pulleys and is connected

to the land end of the approach - span, as
My invention is illustrated in the accompa- | shown, there being a suitable support D* at
| | the land end which supports the pulley D5,

It will be understood that there are two ropes

D’ and two ropes D3, one on each side of the
The approach-span is pro-

essential condition being that this part or

‘these parts, when there are more than one,

are arranged so that they can pass into the
water as the main span A lifts, thus displac-
ing the water and gradually decreasing the
effect of the approach-span as the arm of the
main span decreases, due to its upward move-
The approach-span is supported by
the ropes D®and D’, so that it acts either par-

‘tially or wholly as a counterweight for the
‘maln span.
ported by placing blocks or the like under it

‘when the bridge is in an operative position,
1f desired, the blocks being removed when it

1'his approach-span may be sup-

18 desired to open the bridge, so that the ap-
proach-span is free to move downwardly as
the main span is moved upwardly. In the

drawings I have shown four projecting parts
'D®, which work in suitable guides in the abut-

ments, they being preferably provided with
antifriction-rollers DS It will thus be seen
that when it is desired to lift the bridge the

‘motor in the tower C°is started. The gear

C® is. then rotated, and by its engagement
with the rack it moves the outer end of the
main span, and the balancing-trusses swing
The approach-span then moves
downwardly, the parts D8 displacing more
and more water the farther the approach-
span descends. The parts are soadjusted as
to decrease the effect of the approach-span in
the proper proportion to make it have the de-
sired counterbalancing effect.
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In Fw 41 have shown & construction simi- N any suitable means for sumllmneously Vary-

lar to Flﬂ' 1, with the exception that the ap-

- proach-span is omitted and the main span

10

trusses C by’rhe ropes K, as shown

and balancing-trusses are pivotally connected
with smtdble abutments at the shore. Suit-
able counterweights K are used, the counter-
weights being con nected with the balancing-
, said ropes
pdS‘%IHﬂ‘ over suitable Dulleys on the support
B’. Thesecounterweightsare confined within

- suitable apartments I E? in the abutment, as

shown in Fig. 5, so that they are ﬂ'radua,lly

~ introduced or immersed in the water as the

main span rises. The apartments. E?® are
connected with the water, so that they are
partially filled with water, as shown. I pre-
fer to connect these apartments with the river

by means of openings E2, as'shown in Fig. 5,

20

so that as the water is displaced by the coun-

terweights it may be forced out through these |

openings.

In Fig. 61 have shown a construction simi- -
lar to Flg 1, with the exception that the ap-

~ proach-span D is connected with the maln

rearw&rdly from the pivotal point.
‘proach-span acts either partially or wholly as

30
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~the bridge is in 1ts operative position, the

- this, as indicated.

span A, soas to be a part thereof, projecting
This ap-

a counterweight and moves downwardly as
the main span moves upwardly. A suitable
opening is formed in the abutment to permit

the approach-span is short, it will be neces-
sary to add some eounterwemht and this
counterweight may be added in any desired
manner. The parts are so adjusted that the

~ lever-arm of the approach-span decreases
| proporblonately with the lever-arm of the

main span, so that a proper balancing effect
is present in all positions. 7The balanemg-
trusses C are made separate from the main
span and are connected therewith when the
parts of the bridge are in position. When

balancing g-trusses engage the shoes C®, so that

45
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they support the river end of the main span.

‘When the bridge is closed, the balancing-

truss acts as an arch or cantaliver to carry a

portion of the load of the main span to the

abutment or pier. Inopening the bridge the
balancmg truss acts as an operating or lift-

ing truss, and at the same time it transmits
| the action of a suitable connterweight in such
- manner as to balance the weight of the main -

span as it rises and falls. This balancing-
truss therefore acts as a support, as an oper-

ating-truss, and as an equalizing-arm. This |

| _constructlon produces a lighter and cheaper
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superstructure, a smaller emd cheaper pier
and abutments, and a larger open channel-
way. This construction also lessens the
oround needed for approaches and the ma-

chinery necessary to operate the bridge and |

secures a bridge which lendsitself more easily

to esthetic designs.

The counterbalance, comprising a part

which is introduced in a varymﬂ' degree in

In some instances, when

ing the portion introduced in the liguid and
the arm of the main span.

variation will of course depend upon the
structure in connection with whieh the device

The degree of

70

isused and theconditions and cirecnmstances -

presented. It is of course essential that the
effect of the counterbalance and the arm of
the main span vary simultaneously, so that
the effect of the counterbalance will corre-
spond with the downward pull of the main
span. The consftruction herein shown Is a
cheap, efficient, and economical construction
by means of which this result may be ob-
tained, and it is of course evident that the
various parts may be arranged in many difter-
entways. Ihaveonly attem pted to iliustrate
a construction which would make my inven-
tion clear.

In describing my device T have described
a part which I have called the “ main ” span
and have referred to the arm of this span.
‘Where I use the term ‘““arm?” in this specifi-
cation, I mean the moment-arm, and the term
18 here used in the sense in whlch it is usually
employed in engineering construetion.

- I elaim—

. 1. A lift-bridge, comprising a main span to
‘belifted and lowered, a counterbalance there-
for comprising a part movable with relation
to the main span and normally partially in-
serted into the water when the bridge is be-
ing operated, means for varying the portlou
of s.-.eud part inserted in the water as the posi-

tion of the main span is varied, so as to vary

the effect of the counterbala,nce as the arm
Iof the main span varies. |

- 2. A lift-bridge, comprising a main span:
and an approach-span, a balancing-truss con-

nected with the main span and movablv con-

nected with the approach-span, and means

'for moving said balanecing-truss s0 as to lift
lithe main span.

- 3. A lift-bridge, eompusmo a main span
‘and a shore end or part a movable connection
between the shore end and the main span,
‘the parts so arranged that the shore end acts
partially or wholly as a counterweight for the
‘main span in all its various positions.

4, A lift-bridge, comprising a main span
and a balancing-truss independent of each

other, so that they can be separately erected,

the balancmg-trugs adapted to be eonnected

'with the main span so as to act as a lifting-

arm.

5. A lift-bridge, comprising an approach-
span, a main spanand a balancing-truss, each
independent and separate before the bridge
is erected, the several parts connected to-

‘gether when in position so that one span acts
‘tobalance the other,either partially or wholly.
6. A lift-bridge, comprising a main span .
' pivotally connected at one end to a support,

an approach-span also connected with said
‘support, a balancing-truss connecting the two
‘spans, so that the approach-span aets par-

the water or other liquid, is promded with [ tially or wholly as a ecounterweight for the
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main span, and means for moving the balane- |

ing-truss so as to lift the main span.

- 7. A lift-bridge, comprising a main span

pivotally connected at one end to a support,

‘an approach-span also connected with said

saupport, a balancing-truss connecting the two
spans, so that the approach-span acts par-

tially or wholly as a eounterweight for the

main span, an engaging device on said balanc-
ing-truss, a stationary part adapted to be en-
gaged thereby, and meauns for moving said en-

‘gaging device so that it will travel along the

stationary part. ° -

8. A lift-bridge, comprising a main span
adapted to be lifted, a counterweight therefor,
and means for varying the efiect of the coun-

]

=

terweight without varying its arm as the arm
of the main span varies.

9. A lift-bridge, comprising a main span
adapted to be lifted and lowered, a counter-
balance therefor comprising a part adapted
to be introduced in a varying degree in a lig-
uid, and means for simultaneously varying
the portion of said part introduced into the
liquid and the position of the main span, so
as to simultaneously vary the eiffect of the
counterbalanceand the arm of the main span.

JOSEPH B. STRAUSS.

Witnesses:
DoNALD M. CARTER,
HoMER L. KRAFT.
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