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Cinafier set forth

UNITED STATES PATENT OFFICE,

ALBIRT H. ZCHERZER, CF CHICAGO, ILLINOIS.

BASCULE-BRIDGE.

953,399,

Specification of Letters Patent,
Appiication filed July 3%, 1807

Patented July 5, 1919,
Serial No. 386.255,

2o ali whom it may concern:

Be it known that [, Arsger £L SCHERZER,
g citizen of the United Ntates, and a resident
of Chicago, in the countily of Cook and State
of Iilinois, huve Invented cerlain new anid
useful Improvements in Iax sle-Bridges;
and 1 <o hereby deciare that the following
15 o full, clear, and exuct description there-
of, refercuce being had to the AcCompuly-
tag drawings, and to the Jetters of reference
murked thereon, whick forn: g part of this
specification,

This invention relates to improvements in
baseule or litt bridges of that kind wherein
the Dridge is opened and closed by the
sWingitig movenent of a sovahle seaf or
leaves in a vertical plane.

The inveution consists in the matters here-
and  more partieniarly
Pointed out in the appended cluins,

One of the features of my inveution is
embraced in a skew bridie ¢r one which
vrosses s watervay obliquely or af an angle
thereto, This feilure of the myention con-
SIsts 10 o supporting pier Tovated autside of
the abut:uent or nin bridis supports on
which the spans rest when fifted, and wideh
erve to give cantaliver stpport to the
switiging bridge leaf, thereby decreasing the
Tength of the unsupported part of the span
when the bridge is closed, with correspond-
ing dnereas: of load carrying capacity.

A further feature of the invention resides
i the coustruction and obperation of mul-
tiple leaf bridues, by which term is wmeant
either plurality of single feai spans lo-
ated side by side, a pharality of double loaf
spans lecated side by sids or a single double
tea Fspan, and arrasging the operating motors
amd the controlling deviees therefor in such
relation that the operating machinery of all
of several spaus may he operated from a
single comtroller house. When the bridge
feaves are located side by side they nay be
uperated o open oi close sitdinneously or
progressively as desired. '

A further feature of the invention resides
in the machinery which operates 10 open
ant close the bridge aud is driven by a mo-
for boested on s stationary approach or
other stabionary strueture, *

A further festure of my invention resides
n the consiruction of e counterweight by
which the heidee structyve B counterhp -
aneed, the said eounterwesght being = ey -
structed aud nrranged as to constiiute means

i
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for reinforcing and strengihening the bridge

i struciure in addition to its usual function

of counterbaluneing the structure,

A further feature of the invention resides gp
in the construction of the counterweight
whereby the same consists of a metal strue-
ture or inclosure provided with g filling of.
conerete or plastic material,

A siill further feature of the invention’ g5

vesides in reinforving the roiiing segments

i by which the bridge leaf is supporte , with

concrete or plastic material.

I hzve shown my invention as applied fo &
double leaf bridge arranged obliquely of the 79
waterway and wherein eacl) complete bridge
comprises two leaves which meet at. their
front ends between the supporting piers or
abuiments. - ’

Featares of my invention relating to a 75
bridge which is supported outside of the
isual abutment by a pier arranged outside
of the abutiment or main support Tor the
swinging leaft are especially applicable tc
double leaf skew bridges such as is shown gg
w the drawings, but are also applicable to
the type of skew Lridge comprising a single
leaf which is supported at its rear or ap-
proach end upon the usuel abutment or nam
suppori, and at its front end upon a stuiion. 83
ary pier or upon a stat ionary approach span,
as the case may be.

Other features of my invention are appli-
cable to either ordinary or skew bridges,

My improvements as herein shown are ap- 90
plied 1o that type of bascule bridge known
s avelling Tift Dridge, but certain of (he m-
provelaents may be adapted to other types of
bascule bridges,

As shown in the accompanying draw- 95
ings:—Figare 1 is a top plan view of twe
double leaf bridges locsted side by side.
Fig. 2 is a side elevation thereof, Fig 2 5
a side elevation of the rear end of the bridge

showing the operating raachinery and ihe 100

supperts which cairy the same, Fig. 4 s a
fragmentary top plar view of the operatingr
tnachinery.- Fig. 5 is a soction taken thrng{i
the rolling segment and iis supporting girder,
showing that poriion of the Machinery 105
which 15 ounted on the segmient. INg, 6is
a sectional view taken on line § - of Fig.
5. Fig T is a rear elevation of one of ihe
bridge leaves showing one approved enpe-
struction in the counterweight, Fig 8 isa 110
section taken on line §#—$ of ¥ig. 7. Iig. o
18 a view similar to Pig. 7 showing « wodi-
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fied form of counterweight. Fig. 10 is
vertical section taken on line 10—19 ot I

a
¥y
ig.

9. Fig. 11 is a seetion taken through tle

rolling segmient. Fig. 12 is 2 side elevation
of one of the bridge leaves illustrating the
open position thereoi. Fig. 13 is a deiail

- illustrating a form of center lotk for lock-

ing the bridge leaves together. FKig. 14 isa

. section taken on line 14 —14 of F ig. 13. Fig.
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15 i1s a diagram illustrating the manner of
wiring _electric motors which operate the
bridge so-as to control the motors from a
singfe controller station. Figs. 16 end 17
are sectional viéws showing modified forms
of construction in the rolling segment and
track girder, :

As shown in the said drawings, A A des-

“ignate the separate leaves of the bridges, all

of which are alike. Each leaf comprises
upper and lower chords ¢ ¢! and 3 ficor
struciure A?located substantially at the level
of the lower chords. The bridge illustrated
is a railway bridge, the track rails being
supported on cross ties that rest on stringers
@’ ¢* constituting part of the floor structure.

B B designate roliing segments arranged
in the plane of the side trusves of the.bricfge,
at the approach or rear énd of each lezf.
Said segments rest and roll on tracks o car-
ried by horizontal girders G C, which are

- hereinzfter termed track girders. ‘The said

track girders ars supported at their ends on
piers D Dt located at the shore of the water-
way. The said track girders are provided
with means for preventing slipping or shift-

of tlie segments thereon, said means com-’
-prising teeth 67, (Fig. 8) arranged along the

irders and holes or recesses b in the curved
aces of the segments (Figs. 7 and 9) adapt-
ed to receive such teeth.

E E designsgte counterweights which are
attached to bridge trusses above the see-
ments B, and extend from the upper ends
of said segments to rearward extensions g3
of the upper chords of the said trusses. Said
counterweights E serve. to counterbalance
the span, in the usual manner, so as to per-
it the raising and lowering of the bridg:
leaves with minimum power.

It will be noted from an: inspection of

Fig. 1 that the track girders ¢ C are ar-

ranged parallel with the bridge trusses or
Toadway of the bridge; this being in fact
essential in a rolling lift bridge. By reason
of this digposition of the tmci girders they
stand obliquely to the shore lines of the
waterway and the outermost piers D' D,
which support the outer ends of each pair
of track girders, as shown in said Fig. 1,
are located, one on the shore inside of the
shore line, indicated by F, and the olher out-
side of thehore line, but inside the line of
the navigable channel, indicated by the dot-
ted line I'. . In any instance of this kind,

.‘one of the piers wi}l necessarily be located

nearer than the other to tha channel of the
watervay, «nd it therefore becomes possible,
witheut encroschment on said channel, to
place wnother pier, indicated by G, outside
of the shore line and in longitudinal aline-
ment with the pier 12* which is located in-
side of the shore line.  Suaid pier G, thus lo-
cated, 1s adapted to support the leaf, when

‘in its_horizontal or closed position, by con-

tact therewith of the leaf truss at the side
of the leaf at which said pier is located. As
shown in said Fig. 1, the pier ( is located
just inside of the line F* and in position to
directly support the szid leaf at the side of
the latter adjacent to the pier D' which is
located on the shore. '

It will be observed that both leaves of
each bridge are supported at one side by one
of the piers (+ and that the plers associated
with the twe leaves of the bridge are located
at opposite sides of the bridge. The two
leaves of the span will, in accordance with
the usual practice, be locked together at their
meeting ends by a locking device adapted to
hold the same from relative vertical move-
ment, so that when the bridge is closed the
two leaves are supported not only by the
main supports or track girders by which the
deaves are sustained when raised, but also by
the said piers G located in each instance st
a distance outside of said main supports or
truck girdeus.
bridge as a whole is thereby substantiaily
decreased, its unsupported part being equal
in length t6 the distance Letween the two
piers: G &, theéreby giving to the bridge an
increased load bearing capacity. In another
aspect the construction described embracing
the auxiliary piers G G, n1ay be termed a.
modified cantaliver form of bridge, it be-
ing seen that one of the side trusses of each
leaf is supported at two points, to-wit, at
the point at which its rolling segment rests
on its track girder and at the point at which
the said truss rests on the pier G, so that
the outer end of the truss so supported can-
not be depressed without rocking the same
upon the said picr (3, with the effect of lift-
ing the rear end of the leaf. Any such lift-
ing of the rear end of the leaf will be pre-
vented by the weight of the span inside of
said pier (3, together with the counterbal-
ance weiglits thereon located and also by the
znchored stops usually employed in bridges
of this class to limit the upward movement
of the rear end of the leaf and the descent
ofits frontend. This feature of an auxiliar
Si}pi)orting pier located vutside of the tmd{

- grdars of main support on which the swing-
g leaf rests when lifted, and adapted fo:

suppori;, the leaf in the manner described
when the same is in its closed position may
be applied with advantage iy some instances

to other kinds of hascule bridges, it heing

manifest that the general effect of sucl an

70

-1
(¥}

80

90

95 -

The effective span of the’

100

165

110

115

120

..

125

130

ey T e e



10

15

26

25

He3,309

auxiliary supporting pier will be the same !
whether it be used to support one of the ;
trusses only of a leat extending obliquely to ;

the waterway, or both trusses of a leaf ar-
ranged at right angles to the waterway

such as is shown in Fig. 12, Such an auxil- |
iary pier, however, has special advantages !

in counection with the ubliguely arranged
or skew bndge Ulustrated, because in such

a bridge the total distance Detween the outer i

supporting piers for the truck girders may
be so arranged as not to enfroach upon the
waterway, while the auxiliary supporting

ier, when located beneath one only of the
leaf trusses, as hereinbefore deseribed, may
be located at « considerable distance from
the shore line of the waterway, without en-

.evoaching upen the latter.

A practical form of center lock is shown
in Figs. 12 and 14, which is termed a stiuc-
ture lock, that is to say a lock wherein the
interlocking parts thereof are rigid with
the structure of the bridge leaves. and are
hrouglhit together in intevlocking relation by
the movement of the front ends of the leaves
downwarily to their elosed position. This

Zorm of lock, briefly described. comprises an

“upper and a lower extension H, H'. respee-
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tiveiy, carvied by and extending forwardly |

from one of the leaves. The upper lacking
extension is made shorter. than the luwer
one, aud suid extensions are separated by »
noteh ov recess A The companion leaf of
the span is provided with a Lorizovial lock-
ing extension H* which is fixed to upright
parailel plates or webs A* A* extending for-
wardly from said Jeaf, and said Jocking ex-
tension F=, when the lesves otcupy their
closed position, enters the notch between the
extensions H H', while the lower extension

1 enters the spuce between {ne laterally

separated plates &' 4. The extenzion H is
short enongh o permit soid locking: mem-
hev 13% Lo swiny into the noteh A duingr the
closing movement . of the leaves. whils the
fenger extension H' limits the downward
movertent of the leaf carrying the locking
meinber U2 and gaides the latter into the
noteh as the leaves appronch their elosed
pasition.  The Jockivg members or projec-
trom £ H' are socnred to a transverse airder
-, which extends neross the front ends of
the floor structure of the leaf carrying the
same, while the plates A" of the fock member
2 are likewise srcured to the trans,erse
civder H* of tie sther leaf, the parts being
Broced ie feagtindinal benms o7 0 of the Jen f
stinctures by bracing nwembers % 42, 1t wili
be snderstood that anid lo-Wing menthers are
Tors i medfacent fo the pinnes of (he {rrses
at the Towar chords thereof, thom beine fwo
puies uf sneh Jocking devices asuaily appliol
to each two leaf span. o

it wiil be furthermore ohserved thut the
locking devices made as deseribed are udapt-

a8

ed to perform an important function in con-
nection with a two leaf bridee having the
ausiliary sepporting piers G G bereinbefore
deseribed. This will be understood by con-
sideration of the fact that the projéctions
FU Y of enen locking member ave Gpplied -
to the ends ef the truss of eaeh leud, Wwhich
is supported on the pier . se that the lower
extension H' constitutes a horizontal sup-
port for the locking member 112 fixed 1o
the truss at the same side of ti other leaf,
which latter tress is non-supported between
its ends. The said locking device therefore -

i constitutes a connection between said leaves

which sustains both thie lve and desd loads.
on the trusses which are unsupperted be-
tween iheir ends. By reason of the fact,
therefore, that the two oppositely disposed
trusses of, each pair of leaves are supported
between their ends by the auxiliary piers ¢
and carry at their outer ends the support-
ing extensions H' of the center Jocks, and
thai the other two trusses of said leaves are”
supported at their outer ends by said Jower
extensions Y the span as w whole, when the
leaves thereof ave locked- together, consti-
tutes a continnus stracture supported at
its euds and sustained at twe points inter-
mediate lo its ends by said auxiliavy piers.
The stress due to the live lvad on ihe trusses
which are unsupported between their ends
is transniitted through the locking connee-
fion described to the inner ends of the
trusses which are supported between their,
ends by said piers (v, The Ioud on the ends
of the trusses which are supported by said
piers tends to depress the euter and elevate
the rear ends of said trusses. but the weight
of the leaf structures in vear of aiid wnxil-
iary piers is, however, so proportioned that
it wiil never be overbalanced by any normal
live load: Brotught thereon.

Referring next (o the mechanisin for oper-
ating the bridge to open and elose the saine,
sl operating devices are made as foliows:
The said operating device is of the general
type shown in tile prior U, 8. Letters Patent
to Kellar No. 752563, and embraces fixed
horizontal rack bars T 1, loeated one at each
side of and exterior to the planes of each
truss of each leaf, which are cugaged i gear
pinions J monnted on the movable ko f wwl
operated by driving connections hersina for
to be deseribed. The said rack bars § are
monnted on stationary bovizontal girders It
attached at their ends te enlums £2 32 that
are anchored in the piers DY, the frame com-
pused of the said mewmbers I 13 12 heing
braced by obligue steats 77 0% The featmie
of my tvention associsiod with this con.
struction velates fo wechanise fop detving
the pinion J from o weier loeeted on the sta.
ticnury part of the bridge struetue. :

The driving machinery and the geans far

conneciing the sawe with the motor are 199

~3
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shown best in Tigs. 8 to 6, inclusive, and are
made 2s follows: I designates a motor which
is mounted on a bracket X (IFigs. 1 and 3)
shown as attached (o the vuter side of the
track girder C. The armature shaft I of
said motor has geared connection with a ro-
tative horizontal, hollow shaft K2, arranged
at right angles to the truck girders and
mounted in bearings Z' /7 supported on a

second bracket IK® attached to the same side

of the track girder. The gearing connect-
ing the motor shaft % with the sleeve K2
consists of bevel gears, of which the cne at-
tached to the vuter end of said sleeve 1s indi-
eated by K in Figs. 3 and 5 and the one on
said shaft by 4* in Fig. 8. Suid bollow shaft
K* ig provided at its Inner end with a pinion
K% which meshes with a gear wheel £*aftixed
to a sleeve K°® which has endwise sliding
splined connection with a shaft K*, which is
mounted at its upper end on the bridge leaf
and is adapted for oscillatory movement in
a vertical plane. The splined connection be-
tween said sleeve K¢ and the shaft K¢ oper-
ates to transmit miofion from the sleeve to
said shaft, while permitting the shaft to
slide endwise in the sleeve. The sleeve K& is
adapted to swing or oscillate in- the same
vertical plone with the <haft I, being
mounted in a bearing %° attached to the
inner »nd of a shaft K7 that extends through
and nas bearing in said hollow shaft K2,
(¥ig. 5). Suid bearing 3, by the turning of
said shaft K7, is adapted to oscillate on a
horizontal axis at right angles to the plane
in which the shaft K° and sleeve K® have
oscillntory movement. The said shaft K¢ is
provided at its upper end with a beveled
pinion /* that meshes with an idler gear
wheel L7 which is rotatively mounted on a
horizontal stud 4* fixed to and extending
laterally from the rolling segment B. The
upper eml.of the shaft I{° has bearing in a
hanger £° which is provided with a hub
which surrounds the stud 2* outside of the
idler gear /7. Said hanger is thereby adapt-
ed to swing on a horizontal axis, thus per-
mitting the lower end of the shaft K¢ to

swing or oscillate in a vertical plane on the.

bridge leaf. The idler gear wheel 47 meshes
with a pinion L which is affixed to the lower
end of a connecting shaft L, having bearing
at its lower end in a bearing bracket-7 fixed
to the lateral face of the rolling segment B.
Said shaft L* has bearing at its upper end in
i bracket /! (Figs. 3 and 4) attached to one of
two horizontally arranged, machinery sup-
porting framé members A? A?on the truss of
the bridge leaf. Said upper end of the shaft
It is provided with a pinion 72 which meshes
with a gear pinion 2 fixed to a transverse,
horizontal shaft i rotatively mounted on
longitudinal, machinery supporting menibers
A2 A® on the tre ss structure (Fig. 4)." The
said shaft L* carries a gear wheel 7'* which

963,399

{ meshes with a gear wheel * on a counter
! shaft L mounted i sald machinery support-
ing members A® A® and provided at its ends
with gear pinions £ I8 which mesh with geur
wheels ¢ £ affixed to the inner ends of shert
rotative stub shafts Lt L# mounted on the
leal trusses, and shown as extending through
and having bearing in the truss uprights
At A4 Baid shafts Lt L# are provided at
their outer ends with rigidly attached gear
pinions J which have meshing engagement
with the racks I I carried by the stationary’
operating struts It I The shaft L2 and
countershaft L® are provided, in addition w
the gear pinions I and wheels If, with a

diameter from the pindon ** and wheel %,
the gear wheels 7 and #* being adjustablc

may be brought into use to vary the speed of
the driving mechanism, in 2 familiar man:
ner. . ‘ :

Al parts of the driving machinery de-
scrib-", above the pinion L of the shaft L2,
are mounted in fixed reletion to the bridge
leaf and its rolling segment. Inasmmuch as
the shafts K° and hanger £°, are mounted
so"as to be capable of cscillatory mwtion on
the stud 45 and the shaft K¢ is adapied to
slide through the oscillatory, rotativesleeve
Ko, it follows that during the rolling move-
ment of the.segment B and the bridge leaf,
as the pivotal suv ort of said shaft the stud
&% approaches toward and recedes from said
sleeve, the shaft. K¢ ¢lides through the said
sleeve K°, This mechanism permits the
driving raachinery mounted on the movable
leaf to % positively driven through the me-
dium o% driving gears and shafts while at
fhe same time giving the necessary flexibility
in the connecticns between the stationary
and movible parts of the driving mechan-
ism.

It will be observed that the sleeve K5 hav-
ing .splined engagement with the shaft K¢,

driving members having sliding but non-
rotative connection with each other. It will
also be observed that the two relatively slid-
ing members referred to, namely, the sleeve
IC5 and the shaft K¢ are severally mounted
in bearings and are pivotally supported in
‘2 maaner permitting them to swing or osecil-
iate on parzllel, horizontal axes; one of zaid
bearings being so pivetally supported on the

bridge span.: That is to say the pivotaliy

sustained by the horizortal shafy K7, which,
being free fo turn or rotate on a horizontal
axis, enables the said sleeve'lo swing in a
vertical plane parallel with tbe plane of
movement of the bridge span, while the
bearing for the shaft K% which is formed
by the hanger &%, is adapted to swing freely

gear pinion 77 and gear wheel 8%, differing in”

longitudinally of the shaft so that either’

70

75

g%

30

95

10¢

i¢

11

sald sleeve and shaft constitute in effect two
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supported bearing £° for the sleeve K° is:-
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about the horizontal pivet stud 45 thereby

permitting the said shaft to swing freely in |

the same vertical piane with suid sleeve
Maridestly, the particular areangement of
these parts illustrated necd not be adhered
to 1n carrying out my invention. the essen-
tial feature being thut the operative connee-
tions between the rotative driving shaft on
the bridge approach and the rotative oper-
ating shaft J ou the swinging leaf shall em-
biace two relatively slizhng rotative mem-
bers have spliced conp~ction with each other
{%s for instance the shaft K° and the sfeeve
K?), said members being severally mouuted
in bearings on the leatf and appreach, which
tearings are adaptes to turn or swing about
parallel, horizonfal ‘axes, and one of said
members having operative counection with
said driving shaft and the other member
with the onersting shaft on the bridge leaf.
The driving connections between the said
relatively sliding members and the puarts
which drive and ave driven are adapted for
operatien at 21l points in the esaillatory or
swinging movement of said members about
the pivotal axes of their bearings. ‘The
driving connect’ons referred to, in the con-
struction illustrated, are aflorded by the
gear pinion &° which intermeshes with the

gear pinion &* on said sleeve and which, be-

- g concentric with the pivolal axis of the
bearing A* of said sleeve, maintains the ace-
essary driving connection in all angular
positions of said sieeve,-and likewise such
driving connections between the shaft K°
and the sheft 1! includes the idler gear
wheel 27 which intermeshes with the gear
pinions %* and L on said shafts and which,
being concentric with the pivotal axis of
the banger 4°, maintains driving connection
with the shaft K° in all anguiar positions
of said shaft. :

If the operating machinery for the bridge
leat be adanted for operating a single leaf
bridge, the motor therefor mny be Jocated
in a eontroller house or station and suitably
weared to the operating machinery of the
hridge leaf, or it may be located in any suit-
ahle manner on the stationary part of the

bridge struciure and geared to the operating |

nachirery. if the motor be a gasolene mo-

tor or a steam engine and operates throngh |
the mechani=m described to raise and lower |
the bridge. it may e desirsbie to loeate said |
i hridires are Toeated side by side, the latter

motor in the controllerr honse, which house

{

may he iocated in apy suitable position on a

stationary part of the bridge structure or the
shore.

In aceordimee with one featnre of my in-
ventior, T provide a multiple control «ys-
tem or means for operating a plurality of
bridge leaves from a single controller house

or stotion. This festure of my invention i3

adapted to cffeet the operation either of a
plurality of <ingle leaf briiges, a plarality

S

of double leaf bridges located side by side,
or the twe leaves of a {wo-luaf, single span
bridge, in cases in which it is pecessary to
loeate the operating motors one at each end
of the vridge. When the multiple control
svefem is emploved for operating a number
of single-leat Lil:lges located side by side,
and with the reat ends thereof located on the
same side of the waterway or bridged space,
all of rhe said leaves may be operated from
a single motor geaved in any suitabie man-
ner to the operating machinery of the several
leaves. or esch of the leaves may L2 pro-
vidod with its ewn electrie motor aud a con-
trolling cireuit emploved, which is arrapged
to extend from the several motors to a single
coniroiling house or stuilon. When operat-
ing & two leaf single span bridge, it is pref-
erable to provide the two leaves on the op-
vosite shores of the waterway each with an
achuating motor and {6 connect suid motors
with the controller house by comdneting
wires, and this practice will also be foillowed
for eperating & number of spans leeated side
by side, each consisting of two leaves and
having two operating motors located one on
each shore of the wate aay.

Obvionsly my multiple enntrol system
may be applied fo any type of operating
machinery. In the construction illusirated
eacl operating motor P is supported on one

Uof the track givders associated with the leaf

which it is designed to operate. In ¥ig. 15
T ‘have shown indicated diagrammaticaily
theynanner of connecting the several motors
with i central controller station. -As shown
in said ficure. N designates the controiler
station or bhouse. Four motors P-P* P2 P?

re indicated diagrammatically in said Fig.
15 which shows an arraugement for operat-
iug two bridges exch having two leaves such
as are illnstrated in Figs. 1 and 2. Said mo-
tors are counected by feed wires p p* p* p°
with ihe controller house or station, and the
two motors on each side of the waterway
are connected by commen return wires p* p°
with =aid controller station. The control-
ling mechanism located at the contreller
station may be of any suitable or preferred
form and raay be operated to start all of
the moters at once to simultaneously lift or
lower ail of the leaves of the bridges, or may

be operated to progressively open or close.

the several bridges. Where a number of
construetion is a desirable one especially
when the bridge traffie is heavy, inasmuch
as 1t =hortens the time during wkich a par-
tieular bridge is reqnired to be opened, it
heing unnecessary to hold all the bridges
open until a hoat has passed the last bridge
of a sevies and conversely it not being re-
quired to open a given bridee of a series
until the boat has reached that bridge.

My invention includes improved features
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of construction in the counterweights with
which basenle bridges are usually provided
for the purpose of counterMalancing the
same.

First, referring to the general arrange-
ment of the counterweight, the same, as
shown in Figs. 1, 2, 3, 9, 19 and 12 of the
drawings, consists of a transversely ar-
ranged connterweight B which is attached
to the rear ends of and extends between the’
trusses, and occuples at its ends the spaces.
between the upper ends of the rolling seg-
ments and rear extensions oi the upper
chords of the trusses.

In Figs. 7 and 8 ave showu two vertically
arranged  counterweight sections LI UL
whicl are loeated in the planes of the trusses
between the upper ends of the rolling seg-
ments and the upper chords.
~ The transverse counterweight I8 affords a
transverse brace by which the trusses are
rigidly connected with each other at their
rear ends. The bridge illustrated being a
“through ™ bridge, said traasverse counter-
weight B is located at a height above the
bridge floor suflicient for the passage of
trafhc beneath 1t

As a further improvement in the.con-
struction of a counterweight, my invention
includes the idea of a metal supporting.
member, reinforced and strengthened by 2
filling or body of concrete or like material
adupted to be applied or inserted ina plastie
state and allowed to harden; the composite
structure of metal and concrete affording
the necessary. weight and at the same time
possessing the strength and rigidity neccs-
sary for its purpose.

Both the lateral and transverse counter-
weichts E! and E referred to consist of
box-like structures of metal, rigidly con:
nected with the span trusses and provided
with fillings of concrete. This construction
in a counterweight has the general advan-
tage of providing the necessary weight with
the use of materials mmch cheéuper than
metal, while at the same time the inclosure
may be made relatively light in stracture.
and the concrete filling when introduced
therein in a plastic state and allgwed to har-

den, is adapted to give stifiness aud rigidity] ing held in place by retaining bars

to-the counterweight structures. - :
Fig. 7 shows in end view lateral couner-
weights E! E! located in the.planes of ‘the .
trusses. The trusses in this instance are
connected by a transverse frame E?, extend-
ing between the said counterweights. Iach
counterweight E? as shown in the sectional
view Fig. S, consists of a box-like inclosure
of sheet metal, comprising side plates ¢ ¢
and marginal plates ¢® ¢% The box-like in-
clesure thus formed is secured to the uppsar
end of the rolling segment, and to the rear-
ward extension of the upper truss chord, in
any saitable manner. The said side phies

¢ ¢ arc connected with each other by trans-
vorse Lolts ¢* acting to prevent the spread-
ing apart of the said side plates when the
inctostives nre filled with cement or concrete
in u plastic condition. WHen completed the
space within the box is filled with a solid
:body ¢ of cement or like material-which re-
{ains its shape and serves to give rigidity to
the inclosure. -

In Figs. 9 and 16 is shown a counter-
weight ¥ which extends transversely be-
tween the trusses of the bridge, and also
ncenpies the planes of the trusses; the coun-
terweight structure in this instanvce serving
to afford a rigid conncction between the two
trusses. As shown ‘n said Figs. 9 and 10,
the counterweight comprises a box-like
stritcture embracing front and rear walls,
¢ &, top and béttom walls ¢° ¢, and eund
plates ¢* ¢* (one of which.is shown in Fig.
i 9) located in the plares of the outer faces
of the trusses. Angle bars ¢® ¢°, employed
to give rigidity to the end portions of the

Heiently rigid connection between the roll-
ing segments and the upper chords of the
truss, are shown as extending through ‘the
ends of the inclosure,

_Tie rods e extend horizontally through
the counterweight from end to end thereof,
other tie rods e and €'? extend verticslls
and horizontally throngh the same, =i tie

rods being attached at their ends to thf box

spreading and serve to strengthen the bedy.
of concrete in which they are embedded.
The counterweight made as described may
be easily and cheaply constructed, the metal
structure being completed and the cement
or concrete Inserted therein in a plastic con-
ditien, and then allowed to harden.

The counterweight is preferably provided
with one or more pockets F2 (Fig. 10)
which are designed to receive additional
counterweight material in order to effect
final counterbalanced adjustment of the
bridge leaf. The said pockets E* E® are
shewn provided with a covering plate e
constituting part of the front well of the
box.. The plate ¢ is made removable, be-
614- eli
engaging the upper and lower margius
thereof, apd fastened to the front wall of
the counterweight box in any suitable man-
ner. :

As a further improvement in a rolling lift
bascule bridge, T make the rolling segments
thereof of a metal member reinforced or
strengthened by a Body of cement or con-
.crete which is applied to the metal member
in a‘plastic con ition.  The cement or con-
crete-as applied to the metal part of the
segment not only serves to make the same
sironger and nore rigid, but also acts as a
counterbalancing weight bringing the cen-

_comnterweight strneture and to afford a suf- -
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ter of grevity of the leaf ncarer its rear
etrd, 'The metal member or frame of a roll:
Mg segment to which cement or concrete is
so appiied may be raade of any desired form
ot straciure; :

It Figs 5 and 11 I have shown in cross
section a hollow or box form of rolling seg-
ment, the ingerior of which is filled with a
body ef cerhent or conerete . The main
part or body of said segment structare com-
prises paraitel, vertical side plates. 6t b7,
an upper plate 2* and a convexly curved
lower or hearing plate #°. The siie walls
of said segment ure shown as tied together
by bolts or rods 4* 3* extending thrmwh and
embedded iu the conerete bodv.

In Fig. 18 I have shown a somawhat dif-
ferent form of rolling cegment, embracing a'
metal member reinforeed by cement or con-
erete.  In this instance the rolling segment
is, in its eross sectional form, Tike an I
beam, having the lateral spaces at the sides
of its central web filled with masses 5° &°
of cement cr concrete. The main frame or
body of the segrment structure comprises a
central, vertical plate or web 2% an upper
margine] plate or member 57 and a convexly
aurved plnte b* which constitutes the lower

- memher of - the I bemm and is convexly
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ening the said masses 4% H°

curved and forms the curved bearing mem:
ber of the rolling segment. The conpection
between the web 5% and- plates b7 and bF is
shown as formed and remfnroed by -vldi-
tional plates nnd angle bars in a familiar
manner,

The masses 7)° b* of concrete are shown 'xq‘
" tied together and to

{he web * by means of
bolts or tie rods b 5% inserted transversely
through the web 4% Flat plates or washers
51 B are. shown as embedded in the cuter
faces of the masses of conerete % 5°, and
provided with holes throngh which the ends
of the boits £° 7 pass: said plates serving

-to more securely hold the masses of concrete

to the metal frame of the segment. As an
additional means of reinforeing or Strength-
of coherete and
holdirg the same on the metal frame of the
segment, T have shown tie rods 2t 3" as ex-
tending through the said masses of concrete,
parallel with the web 7% and transverse to

_the bolts & 5°, . ‘
As a still farther impmvement in bridges

of the character described. in which the sup-
porting tracks for the rolling segments are
formed by track girders, T make said track
girders of metal members, reinforced or
strengthened: by cement or concrefe applied
thereto. - )

As illustruted in ¥ig. 5, which shows the

.track girder C in transverse section, said

65

track girder is made of hollow or box form
and its interior is filled by a mass or body
et of cement or concrete.  The metal mem-
ber of said track girder, as illustrated in

said F!g 5, is formed by the track plate ¢
which, gs herembefore described, constitutes
the upper longitudine] member of said track
girdes, two purallel vertical side plates ¢* ¢
and 2 bottom lengitudinal "member ¢3. It
is to be uruﬂerstood héwever, that the track
girder reinforced or strengthened by the ce-
meént or concrete as set forth may be va-
riously formec or constrifeted. For insiance.
‘instead of box forms of girder shown in Fig.
5, an. I beam form of girder sy be
em loved such as is showr in Cross secmm
it Fig. 17. In-this instance the track girder
consjsts generaily of the track plate e Which

gdrder, a lower longitudinsal piate or mezm-
ber ¢ and a central vertical web or plate o4
rigidly connected-at its top and bottom mar-
gins’ with_ the top and totiom plates or
membets ¢ and 2,
is connected with the top and bottom plates

¢ & by conne('tmg end reinforcing plates
nnd angle bars, as iltustrated in said | Fig. IT.
.. The spaces between the plates ¢ ¢*at the
sides o
filled hy masses ¢* ¢ of cement or concrete
which are held .in plade and firmly secured
to the metal body of the girder by means
ofa plur'lh*y of transver~ely arranged holts
or tie rods ¢® ¢* which pass at their ends
fh.rongh and are engdired- with verticai barq
¢’ ¢ which extend slong the outer facs of
the suid masses.c* ¢* of, cement or conerdte:
The said holts or tie rods ¢® ¢* pass throvgh
holes in the central plate or web ¢®. The
metal body of the girder together with the
tie rods or plates ¢® and the upright bars
¢" ¢7 in this instance constitute a metal frame
to which the cemen! or concrete is applied
when in a plastic condition and which, with
the mass of cement or concrete, forms a com-
posite struciure affording a track girder
having a high derrree of strength and Ti-
i ‘?l(dtV and also «rmt durablhty hecause the
metal body of the girder is to a considerable
extent protected from rust or corrosion by
the cement or concrete applied thereto.

The features of construction relating to
the center lock, shown and described, consti-
tute the subject-matter of & divisional ap-
plication, Serinl Number 5"‘) "rh, filed No
vember 26th, 1909,

T claim—..

tion of two swinging leaves which meet each
other at their outer ends when closed, main
supports on which said leaves are movably
psustained at their rear ends, auxiliary piers
one for each leaf, located one at one sxde and
the other at the ()ppowlte side of the bridgs,
and in-position to engage the leaves when
closed at pmnts between the rear and for-
ward ends of the same, and locking means
at fbp meeting ends of said leaves, :

. In a skow bascule bridge, the ccmbmc-

forms the npper longitudinal member of the ©

The said web or plate r4 2+

the web or vertical plaie ¢* are i

1. In a skew bascule bridge, the combina--
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tion of two swinging leaves, cach compris- | swing on horizontal axes and in the same
ing two Jongitudinal trusses, and rolling |

segments attached to the rear ends of said
trusses, main supporting tracks in which
said segments rest and roll, auxiliary piers
located one at one side and the other at the
other side of the bridge in positien for en-
gagement with one truss of each leaf at a
boint between the ends of said truss, and
ocking means for connecting the meeting
ends of said leaves.-. .

3. In a skew bascule bridge, the combina-
tion of two swinging leaves each comprising
two longitudinal trusses, main supports on
which said leaves are movably supported «t
their vear ends, and two auxiliary support-
ing piers, located one at one side and the
other .at the other side of the bridge, in
position to engage one of the trusses of each
leaf when closed at points between the ends
of said trusses, each of said trusses which
cngages and is supported by an auxiliary
pier having on its forward end 2 locking
projection adapted for sustaining engage-

ment with the forward end of the truss of .

the other leaf which is unsupported by an
auxiliary pier. :
4. In a rolling lift bascule bridge, the

‘combination with a swinging bridge leaf, of

actuating mechanism therefor comprising
an operating shaft on the leaf, through
which rising and falling moveiment is given
to the leaf, a rotatie driving shaft mounted
on a stationary support, and deiving con-
nections between said driving shaft and the
operating shaft on the leaf comprising a
shaft and sleeve having splined connections
with each other, and oscillatory bearings
for said shaft and sleeve.. o

5. In 3 rolling lift bascule bridge, the
combination with a bridge leaf of actuating
mechanism_therefor, comprising a rotative
operating shaft on the leai, a rotative driv-
ing shaft mounted in stationary bearings,
driving connections between said drivin
and operating shafts embracing a shaft an
sleeve having splined connection with each
other, said shaft and sleeve having bearings
mounted to turn on parallel horizontal axes,
and gearing connecting said driving and
operating shafts with said shaft and sleeve,

said gearing embracing gear wheels on the

- shaft and sleeve and gear wheels mounted

60

85

concentrically with the said horizontal axes
of the bearings. '

6. In a rolling lift bascule bridge, actu-
ating mechanism for the bridge leaf com-
prising a driving shaft mounted in station-
ary bearings, an operating shaft mounted
on the leaf and driving connections between

said shafts comprising a shaft and sleeve.
having splined connection with each other,

bearings for said shaft and sleeve, mounted
one on the leaf apd the other on a station-
ary support, said bearings being adapted to

|
|
|

|

vertical plane.

7. In 2 rolling Lift bascule bridge. actu-
ating mechanism for the bridge leaf com-
prising a driving shaft mounted in station-
ary bearings, an operating shaft mounted
on the leaf, and driving connections hetween
said shafis comprising a shaft and a sleeve

having splined connection with each other,

osciilatory bearings for said members,
mounted one an the leaf and the other in
a stationary support, said bearings being
adapted to swing on horizonial axes and in
the same vertical plane, and driving con-
nections between said deiving and operating
shafts, and the said shaft and sleeve, com-
prising bevel gear wheels mounted to turn
on hovizontal axes concentric with the axes
of rotation of the said bearings and bevel
gear wheels affixed to said shaft and sleeve.

8. In & rolling lift bascule bridge actuat-
ing mechanism for the bridge leaf com-
prising a shaft and a sleeve having splined
connection with each other, oscillatory bear-
ings for -aid slaft and sleeve mounted on
the Lridge leaf and on a ‘stationary . part
and adapted to swing on horizontal axes,
a horizontal shaft supporting the bearing
for saidl sleeve, beveled gear wheels on said
dlesve and shaft, a beveled gear wheel
mounted on the bridge leaf, concentric with
the pivotal axis of the oscillatory shaft
bearing, a horizontal hollow shaft mounted
in stationary bearings and surrounding the
shaft which supports the said sleeve bear-
ing. a beveled gear wheel on said hollow
shaft iniermeshing with the beveled gear
wheel on said sleeve, driving connections
between said driving shaft and said hollow
shaft and driving connections between said
beveled gear pinion on the bridge leaf and
said operating shaft on the lea”.

9. In a rolling lift bascule bridge, the
coinbination with a bridge leaf, of actuating
means for the leaf comprising a driving
chaft mounted in stationary bearings, an op-
erating shaft on the leaf, an oscillatory
chaft and sleeve having splined connection:
with each other, an oscillatory hanger pro-
vided with a bearing for the said oscilla-
tory shaft, a horizontal pivot stud on the
bridge leaf affording pivotal support for
said hanger,a gear pinion on said oscillatory -
shaft, a beveled idler gear pinion mounted
on said pivot siud and intermeshing with
that on the oscillitory shaft, a connecting
shaft located on the bridge leaf in the same
vertieal plane with the oscillatory shaft, a
pinion on said connecting shaft intermesh-
ing with the idler gear wheel, an oscillatory
Dearing for said sieeve mounted to turn on
a horizontal axis, a beveled gear pinion on
said sleeve, a beveled gear wheel mounted
concentrically with said oscillatory sleeve
bearing, and driving connections between
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~ said last named gear wheel and said driv-

10

ing shaft. »
10. In a rolling lift bascule bridge, the
combination with a bridge leaf, of actuating
mechanism therefor, comprising a driving
shaf{ mounted in stautionary bearings, an
operating shaft on the bridge leaf, an os-
cillatory shaft mounted on the bridge leaf
and adapted to swing in a vertical plane,
an oscillatory sleeve having splined connec-
tion with said oscillatory shatt snd adapted
to slide endwise thiereor, an oseillating bear-

"ing on the bridge leaf for said osciTlatory
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shaft, a connecting shaft mounted on the
bridge leaf in the same plane with said os-
cillating shaft, beveled gesr wheels ou the
adjacent ends of said csculatiag shaft and

connecting shaft, an idlex beveled gear wheel | s ,
i rolling segments consisting of holiow metal

on the bridge leaf mounted concentricaily
with said oscillating shaft bearing and in-
teriaeshing with the gear wheels on the os-
cillatory and connecting shafts, a horizoental
holliow shaft mounted in stationary bear-
ings ard having operative connection with
the driven shaft, a horizontal shaft mount-
ed in said hollow shaft, an oscillatory bear-
ing forsaid sleeveattached tosaid horizontal
shaft and intermeshing beveled gear wheels
on said hoilow shatft and sleeves.

11. 1n a bascule bridge, a swinging bridge
leaf embracing a floor frame, twd longitudi-
nal trusses vhich extend above the floor
frame, and a counterweight extending trans-
versely between the upper parts of the
trusses and constituting an overhead brace
for rigidly connecting the upper parts of

said trusses; said counterweight consisting
of 2 bos-like metal member rizidiv attached
at its ends to the trusses, and a flling of
concrete Inserted 1n & plastic state into said

box-like member and forming therewith a

rigid, ecomposite structure.

12. In a bascule bridge, a swinging bridge
leaf provided with rolling segments, said
rolling segments consisting of a metzl frame
or body, tie rods or bolts connected with
the same, and a filling of cement or con-
crete. n

13. In a baseule bridge, a swinging bridge
leaf provided with rolling segments, con-
structed of metal reinforced by cement or
concrete. ' .

14. In a bhascule bridge, a swinging bridge
leaf provided with rolling segments, said

inclosures provided with a filling of cement
or concrete.

15. In a bascule bridge, a swinging bridge-
leaf provided with rolling segments, said
rolling seginents consisting of nwetal in-
closures previded with tie rods extending
therethrough, and a filling of cement or
concrete. '

In testimony that I claim the feregoing
as wiy invention I aflix my signature in the
presence of two witnesses, this 1st day of
July A. D. 1907. -

ALBERT H. SCHERZER.
' Witnesses: '
G. R. WILKINS,
"~ D. E. Marnox.
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