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- No. 738,954,

UNITED STATES

Patented September 15, 1903,

PATENT OFFICE.

JOSEPH B. STRAUSS, OF CHICAGO, ILLINOIS.

BRIDGE.

SPECIFICATION forming part of Letters Patent No. 738,954, dated September 15, 1903,

Application filed December 19, 1902, Serial No. 135,889,

To all whom it may concern:

Be it known that I, JosEpH B. STRATUSS, a
citizen of the United States, residing at Chi-
cago, in 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 bridges, and has for
its object to provide a new and improved
bridge, of which the following is a descrip-
‘mon, 1efeleuce being had to the accompany-
ing drawings, Whelem——-

I‘wme 1is a planview with parts omitted of
one end of a bridge embodying my invention.
Irig. 2 isavertical section therethrough. TFig.
3 is a section on line 3 3, Fig. 1. Fig. 4isa
section on line 4 4, Fig. 1. Fig. 5 is a sec-
tion on line 5 5, Fig. 1.- Fig. 6 is a vertical
sectional view showing a modified construc-
tion. Tig. 7 is a similar view showing a fur-
ther modified construction. Fig. 8 is a sec-
tion online 8 8, FFig. 7. Fig. 9 is a detail sec-
tion on line 9 9 Flw 6.

Like letters 1efel to like parts throughout
the several figures.

Referring now to Figs. 1 to 5, 1nelus1ve 1

have shown a cons‘nrucmon comprising’a main
span carried by trusses A A, which are mount-
ed upon trunnions B, carried by a trunnion-
supporting piece B', supported by the frame
B%  There is one of these frames B? associ-
ated with each of the main trusses. It will
be noted that these frames are at one side of
the main trusses and that the trunnion-sup-
porting piece projects out over the frame, so
that the space beneath the trusses and the
main span is free and unobstructed. This
is shown clearly in Fig. 3. -These frames B*
may be made in any desired manner. As
herein shown, they consist of two frame-
pieces, as illustrated in Fig. 5, connected to-
gether by suitable cross-pieces and anchored
to the masonry. These frames support the
controlling mechanism for the main span—
such as the electric motor B%. There is pref-
erably a motor for each truss.

adapted to be engaged by gears A?on the
shafts A3 operatively connected with the
electric motors. The counterweight for the
main span is pivotally connected thereto at
a suitable point, so ag to maintain a substan-

) The frusses:
A are provided with the curved racks A’,

(No model.)

tially horizontal position as the main span is
raised and lowered, thus very materially
shortening the structure and permitting a
suitablemovement of the counterweight with-
out necessitating the use of a tail-pit, or at
least greatly reducing the depth of such tail-
pit. Asshownin Fig. 2, the counterweight C
is connected directly to the approach span C',
and the counterweight and approach span are
pivoted to the main trusses at C*>. It isof
course evident that any suitable construc-
tion may beused for this purpose. Asherein
shown, the counterweight extends entirely
across the floor between the two main trusses,
and there i provided a bumping-girder C?,
which extends entirely across between the

-trusses, the ends projecting beneath the said

anchor-frames B? as shown in Fig. 4, so that
when in their up position further movement is
prevented by these frames and the parts are
held in position. When the counterweight is
attached to the approach span, so that the
approach span itself acts either partially or
wholly as a counterweight for the main span, I
provide a suitable lock for the approach span,
80 as tohold it in proper position and prevent
accidental movement.

with a beveled face C°. -This locking device
is adapted to be engaged by the bumping-
girder as it moves up, so as to be moved to one
side, and then falls back into position, so as
to engage the bumpmg—girde1 and thus holds
the approach spanin position. This locking
device is controlled by means of a lever b,
The counterweight or the approach span, or
both, when they are combined may be pivoted
to the trusses in-any desired manner. Asg
hereinshown, the bumping-girder is provided
with pmJecbmd parts C7, which come into
proximity to the trusses, and there is a pin C8
passing through the truss and these project-
ing parts, as shown in Fig 4, thus securely
pivoting them together. Asshown in Fig. 2,
Thave indicated a meansfor providing an ad-
ditional increment of efficiency in the coun-
terweight during movement from the open to
the closed position of the main span without

_inereasing the short-end lever-arm of the main

span; which consists in pivoting it at one side

of its center and then connecting to it the

Asherein shown, this
-locking device consists of a movable locking-
‘arm C, attached to the frame B? and provided
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struts D, said struts being connected at their
other end to a fixed part—as, for example, the
trunnion - supporting piece B'—as shown in
Fig. 3. It will be seen that by this construe-
tion the counterweight may be projected be-
yond the pivotal point to any degree desired
and-the parts balanced by the struts D, and
thus the leverage of the counterweight in-
creased so as to multiply its effect and at the
same time keepitinasubstantially horizontal
position during the movement of the main
span. It will be seen that in this construc-
tion when the main span is lifted by means
of- the operating mechanism the counter-
weight and the approach span when a part
thereof will move down and will keep in a
substantially horizontal position, so asto take
the position shown in dotted lines in Fig. 2
when the main. span is completely open. As
ordinarily used the counterweight would be
in a substantially vertical position when the
main span is open, and the end would thus
tip down below the water or into the ordinary
tail-pit. DBy my construction the tail-pit is
entirely doneaway with, or, if used atall, may
be very small, and the great cost of the ordi-
nary masonry is thus avoided.

In Fig. 6 T have shown a construetion where
the approach span acts as a counterweight,
and in this construection the approach span is
pivotally supported at its center or at or near
its center of gravity to the main span, thus
giving theentire counterweight the armequal
to the distance between the pivots of the main
span and the pivots of the counterweight.
With this construction, if the parts are prop-
erly made, the counterweight and the ap-
proach span will retain a substantially hori-
zonfal position during the movement of the
main truss and will take the position shown
It will be scen that in this
construction the counterweight when the
bridge is open projeets beneath, or, perhaps,
more properly speaking, past, the points of
support of the main span, and this. necessi-
tates a clear way under the span, which is se-
cured by the construetion herein shown and
which also may be secured by varions other
constructions. If desirable, suitable means
may be provided for insuring the substan-
tially horizontal position of the counterweight
or approach span during all of its positions.

In Fig. 7 T have shown a construction where

_ the counterweight and approach span are sep-

55

arate, the approach spanbeing fixed. Inthis

. case the counterweiglt is pivoted to the main
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trusses substantially the same as in the other
constructions, but is pivoted at its middle or
ator nearits centerof gravity. The counter-
weight therefore maintains a substantially
horizontal position as the main span moves,
taking the position shown in dotted lines
when thebridgeisopen. Inthisconstruction
the frunnion-supporting pieee B’ extends en-
tirely across between the frames B2 In this
construction I secure the beneficial effects of
the pivoted counterweight in connection with

738 054

a bridge having astationary orfixed approach
span. _

The construetion embodying my present in-
vention provides a bridge where all the mov-
ing parts are kept out of the water and where
the tail-pit may be eliminated or reduced to
very small proportions. The extreme length
of the bridge is also very much reduced, and
the elimination of the tail-pit in addition fo
reducing the cost of the structure gives a
greater waterway,and thusthe bridge doesnot
obstruetthe waterway in any material degree.

I have omitted the minor details of the iron
construction in the figures in order to sim-
plify the drawingsand the drawings are there-
fore more or less diagrammatie.

I have described in detail particular con-
strucetions embodying my invention; but it is
of course evident that the parts may be greatly
varied in form, construction, and arrange-

ment and that some of the parts may be omit-

ted and others used with parts not herein
shown without departing from the spirit of
nmy invention. Ido not, therefore, limit my-
self to the particular construetion shown.

It will be seen that by this construction I
am enabled to use ashort tailend tothe main
span and that when the main span is closed
the counterweight has a part which projects
beyond the tail end, this projecting part be-
ingvaried when the main span rises. Inother
words, this construetion permits me to use a

comparatively short tail end and yettosecure :

a comparatively long lever-arm for the coun-
terweight, the projecting part of the counter-
weight being withdrawn toward the pivotal
pointof the main span or toward or within the
boundary of the main span as it is lowered,
thus permitting me to partially or wholly
eliminate the tail-pit.

When the counterweight is provided with
the retaining-strut D, it will of course be
held in a substantially horizontal position at
alltimesand will not be moved about its pivot
due to its unbalanced condition, for with this
form of my device the counferweight is.al-
ways suspended at one side of its center.
‘When the counterweight is suspended in the
center, it will ordinarily move down in the
proper position; but,if desired, it mmay be pro-
vided with asunitable guide, such as the guide
I in Fig. 6. In this construction the coun-
terweight is provided with one or more rollers
I, said rollers working in guideways in the
guide H. Tt will be seen that neither these
rollers nor the guide have any strain, for their
only function is to keep the counterweight in
its balanced position.

‘When the construction shown in Tig. 2 is
used, the struts D hold the approach span in
proper position and keepit from tipping when
the load -passes therealong. When the con-
struction shown, for example, in Fig. 6 is
used, it is necessary to provide some means
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to prevent the approach span from being

tipped by theload. Thismaybeaccomplished
in any desired manner. - As shown in said
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figure, the ends of the main approach spans
at the break in the floor are beveled or in-
clined, as shown at I, so that the approach
span cannot be moved up past the level of
the floor of the main span. Atthe otherend
any suitable device may be used, such as the
stop H? on the guide H, against which the
roller H' strikes when the approach span
reaches the limit of its upward movement.

It will be noted that the upward movement
of the tail end of the main girders is limited
by the engagement of the bumping-girder C*
with the frames B? and hence the uplift is
carried by these frames. ‘The greater part
of the load is then transferred by the diago-
nal pieces B? (see Fig. 5) to the end pieces B2,
to which is connected the beam or girder B/,
upon which is mounted the trunnions of the
main span. It will thus be seen that:this up-
lift is opposed by the load on the trunnions,
and anchorage is therefore necessary. The
smaller portion of the load is transferred to
the abutment, and the only anchorage neces-
sary is that required totake care of this part
of the load. It will be seen that by this con-
struction the tail end of the main span when
in its normal position engages a part which
is connected to the parf carrying the load on
the main trunnions, and it is this construc-
tion which avoids the necessity of providing
anchorage for the greater part of the load due
to the uphft

I claim—

1. Abridge comprising a main span, a coun-
terweight therefor pivotally connected to the
main span, and means for limiting the move-
ment of the counterweight about its pivot.

2. Abridge comprising a main span, a coun-
terweight connected thereto, and means pro-
viding an additional increment of efficiency in
the counterweight during movement from the
open to the closed position of the main span
without inereasing the short-end lever-arm.

3. A bridge comprising a main span, pivot-
ally supported between its ends, a horizon-
tally - disposed counterweight movably con-
nected with the short end of the main span,
and an engaging device for holding said
counterweight in a substantially horizontal
position during the movement of the main
span.

4. Abridge comprising a main span, mount-
ed upon trunmons supporting parts for said
trunnions, an open way between said support-
ing parts, a horizontally - disposed counter-
weight connected with said main span, a por-
tion of said counterweight passmtr by the

. trunnion -supports When the main span is

6o
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open.

5. A bridge comprising a main span pro-
vided with a series of main trusses, a beam
or girder extending across the space between
at least two of them and a.counterweight for
said main span extendmO' across between at
least two of said main trusses and connected
to said beam or girder,

3

B

6. A bridge comprising a main span, pro-
vided with a series of main trusses, and a
counterweight for said main span extending
across between at least two of said main
trusses, said counterweight pivotally - con-
nected to said trusses.

7. A bridge comprising a main span, pro-
vided with a series of main trusses, a beam
or girder at the tail end of said trusses ex-
tending across the space between them and
pivotally connected thereto, and a counter-
weight attached to said beam or girder.

8. A bridge comprising a main span, pro-
vided with a series of main trusses, a béeam
or girder at the tail end of said trusses ex-
tendmo across the space between them and
pivotally connected thereto, a counterweight
attached to said beam or girder, and means
for keeping said counterweight in substan-
tially the same relative position during all
the positions of the main span.

9. Abridge comprising a main span, a coun-
terweight movably connected to said main
span at one side of its center, and means for
preventing movement of the counterweight
due to its unbalanced condition.

10. A bridge comprising a pivotally- sup-

ported main span, a counterweight pivoted

at one side of its center to said main span, so’

as to be in an unbalanced condition, and a
retaining-strut connected to the short arm of
the counterweight and to a fixed part so as
to prevent displacement due to the unbal-
anced condition, whereby the effect of the
counterweight is increased.
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11. A brldge comprising a main span, sup- -

porting parts therefor, a counterweight at-
tached to said main span, and an open way
between the supports for the main span
whereby the counterweight may pass between
said supports.

12. A bridge comprising a main span, an ap-
proach span pivotally connected to said main
span so as to move therewith, said approach
span acting partially or wholly as the coun-
terweight for the main span.

13. Abridge comprising a main span, an ap-

proach span plvotally connected to said main

span so as to move therewith, said approach
span acting partially or wholly as the coun-
terweight for the main span, and a fixed en-
gaging part adapted to engage said approach
span so as to limit its upward movement.

14. Abridge comprising a main span, an ap-
proach span pivotally connected to said main
span so as to move therewith, said approach
span acting partially or wholly as the coun-
terweight for the main span, and a locking
devme for locking the parts in their nounal
position.

15. A bridge comprising a main span, pro-
vided with main trusses, a cross-piece piv-
tally connected to the tail end of said main
trusses, and an approach span carried by said
¢ross-piece so as to move with the main span.

16. A bridge comprising a main span, sup=
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ports for said main span located outside of
the boundary of the main span so that the
space between said supports is free. '

17. A bridge comprising a main span, sup-
ports for said main span located outside of
the boundary of the main span so that the
space between saidsupportsisfree,and a hori-
zontally - disposed counterweight pivotally
connected to the tail end of said main span
and adapted to pass between said supports
when the main span is lifted.

18. A bridge comprising a pivoted main
span having a tail end, a comparatively thin
horizontally - extending counterweight at-
tached thereto, and having a part which pro-
jectsbeyondsaid tail end, and means for vary-
ing the length of this projecting part as the
main span rises.

738,054

19. A bridge comprising a comparatively
thin horizontally - extending counterweight
which projects beyond the tail end of the main
span when thebridge is closed, and means for
drawing the projecting end of said counter-
weight toward the pivotal point of the main
span as the span is raised.

20. Abridge comprising a main span,asup-
port therefor, a part for limiting the upward
movement of the tail end of the main span
and which receives the uplift, said part con-

nected with the support for the main span’

whereby a portion of the upliftis counteracted
by the main load.
JOSEPH B. STRAUSS.
Witnesses:
DoNALD M. CARTER,
EDpwWARD T. WRAY.
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