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29 ali whons it may COTLCETTo: |
Be it known that [ Arpeer H. SCHERZER.
a citizen of the United States, and a resident,
of Chicago, in the county of Cook and State
of Tilinois, have Invented cerluin new fliil
useiul Imvrovements in ssasenie-Bridges ;
and 1 do hereby declure that the following
15 & full, clear, and exuct description there-
of, refercuce being hnd te the ACCOTIDULLY -

g drawings, and to the lefters of reference

murked thereon, which forn. g part of this
specticution.

This invention relates io HIProvements i
bascule or [t vridges of that kind wherein
the bridge is opened and closed by the
SWINGINE movelient of a movehle weaf or
leaves in a vertical plane. |

The mvention consists in the matters here-
set Torth and more  partiealar] y
pointed out iy the appended eluinms,

Opne of the fentures of my mvention is
cimbraced 1 oa <kew bridoe or one which
Crosses i waterway ohliqueiv or o an angle
thereto, T'his {eature of il mvention coa-
SIsts 1 @ supporting pies iocated sutstde of
the abutment or meain Lridgs supports on
Wil Ehe spans rest when Hfted, and wideh
SErve to gwve cantaliver st.pport to the
?tx*ingingl bridge leat, theveby <_i_t~.cr?:1?ing the
weugth of the unsupported Lart of the span
wien the bridee is ciosed, with correspond-
g Inerease of lowd CATTYiNG capaeity.

A further feature of the im ention resides
m the cousiruciion and oberation or mul-
tiple leaf bridges, by which ter i inennt
cither a plurality of single leaf spans lo-

cated side by side, 2 piurality of double foaf

44

435

39

_-‘*iliglﬂ controller h'nm-;{;‘

spans fecated side by sids o a single double

lexfspan, and Arriseiig the operating motors

and the controlling deviees therefor i such
relation thae the operating machinery of all
of several spans mav b operated from a
When the bridee
feaves dle I{Jt:}_let] side l:y “itde Hit‘}' HIdy De

operateid (o open gir close sitibianeously or |

progressively as desired, o

A further feature of the mvention resides
m the machinery which operates 1o open
ant close the brydes itk 15 driven by a mo-
o beted on oo strtiotiary apureach or
other stationary siructure. )

A Further festure of iy nvention resides

m the constvuction of {he coutiterwensht by
which the beidgre sirueture s pounlerhns I

aneed, the sad counterweght being - v -

structed and arranged as to constilite means |

T Ml e ey g, O wr — gy

———ie

for reinforeing and strengthening the bridge
sttuciure 1 addition to its usual function
ot counterbaluncing the strueture.

A Turther feature of the invention resides gg
in the constrnction of the counterwelght
whereby the same consists of a metal strue-
ture or inclosuve provided with a nlling of.
conerete or plastic material.
st further feature of the invention” g
resides 1 reinforcing the roying segments
by which the bridge Ieuf ig sy pported, with
cotrcrete or plastic material.

I have shown my invention as applied to g
dowible leaf bridge arranged obliquely of the 79

- waierway and wherein eacl comptete bridge

comprises two leaves which meet gof their
front ends between the supporting piers or
abuiments. :

Featares of my invention relating to a 75
bridge which is supported outcide of the
wsual abutment by a pier arranged outside
of the abutment ur main support for the
swinging leat are eshectally applicable te
double leaf skew Drig ges such
w the drawings, but are also applicable to
Lhe type of skew bridge comprising a single
leaf which is supported at its rear OT ap-
proach end upon the ususl abutment or mam
SUpport, and at its front end upon a staiion. 83
ary pler o upon a stat lonary approach spa n,
as the case may be. |

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

My improvements as herein shown sre ap- 90
hed to that type of bascule bridge known
s eelling HEe bridge, but certain of the 1my-
proveients may be adapted {o other types of
bascule briddges,

As showrn in the accompanying draw- 95
mmgs:—~KFigure 1 is a top plan view of twe
double Teaf bridges locsted sido LY side.
Fig. 2 is a side elevation thereof Figr, 2 15
1 side elevation of the rear end of the bridge

showing the operating machinery and ihe 100
supperts whitel carry the same.

Fig. 4 is a
fragmentary top Dlar view of the operating
tnachinery.- Fig. 5 is a section taken thmugﬁ
r}u} rolling segment a nd rissupporting grirder,
Snowing  that  porgion
which 15 mounted on the sesrmient. It s
& sectional view taken on line § -4 of Fie,
. Fig. Tis a rear elevation of one of il.a
bridge leaves showine one approved eop-
struction mn the counterweight,

section Laken on line §—$ of Fig. . Iy, 9
1€ 2 view similar o ¥ig. 7 showlng ¢ juodi-

K=

1s 18 shown gg

of the nuchinery 105

Fig 8 is a 110
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fied form of counterweight. Fig. 10 is a |

verticai section taken on line 10—19 of Fig.

9. Fig. 11 15 a seetion taken through the |

rolling segnient. Fig. 12 is a ‘side elevation
of onc of the bridge leaves illustruting the
open position thereoi. Fig. 13 1s a deinil

- dlustrating a form of center lotk {for lock-

, = iy '
mg the bricge leaves together. Fig. 14 1s a

. section taken on line 14—14 of Fig. 13. Fig.

(0

25

30

39

40

50 -

~essential in a rolling {ift bridge.

'\ﬁ*
N

- of track
60

15 1s a diagram illustrating the manner of
wiring electric motors which operate the

-

bridee so0.as to control the motors irom &

single controller station. Figs. 16 end i7

are sectional vidws showing modified forms

of construction in the rolling segment and
track girder. o

As shown 1n the said drawings, A A des-

1gnate the separate leaves of the bridges, all

of which are alike. Each leaf compriscs
upper and lower chords 2 ' and 3 ficor
struciure A?located substantially at the level
of the lower chords. The bridge illustrated
15 a raillway bridge, the track rails being
supported on cross ties that rezt on stringers
a* ¢* constituting part of the floor structure.

B B designate rolling segments arrangegd
in the plane of the side trusces of the.britfge,
at the approach or rear énd of each lezf.
Said segments rest and roll on tracks 2 car-

ried by horizontal girders C C, which are

- hereinzfter termed track girders. ‘The said

track girders arg supperted 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-

g of tlie segments thereon, said means com- |

-prising teeth 6%, (Fig. 3) arranged along the
?rder‘s and holes or reecesses  1n the curved

aces of the segments (Figs. 7 and 9) adapt-
ed to receive such teeth. '

¥ E designate counterweights which are
attached to bridge trusses above the see-
ménts 13, and extend from the upper ends
of said segments te rearward extensions 3
of the upper chords of the said trusses. Said
counterweights E serve. to counterbalance
the span, in the usual manner, so as to per-
mit 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 C are ar-
ranged parallel with the bridge trusses or
roadway of the bridge; this being in fact
By reason
of this digposition of the track 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
girders, as shown in said Fig. 1,
are located, one on the shore inside of the
shore Iine, indicated by F, and the olher out-
side of the-shore line, but inside the line of
tne navigable channel, indicated by the dot-

[ ——

ted line F*. . In any instance of this kind.

|

|

i

1

€. one of the piers Wi}l necessarily be located |

nearer than the other to the channel of the
water-vay, «nd it therefore becomes possible,
withont encroschment on said channel, to
place another pier, indicated by G, outside
of the shore line and in longitudinal aline-
ment with the pier I2* whieh is located In-
side of the shore line.  Said pler G, thus lo-
cated, 15 adapted to support the leaf, when

1n 1ts 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
snown In sald Fig, 1, the piler (7 is located
just mside of the line F* and in position to
directly support the ssid leaf at the stde 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 (1 and that the plers assoclated

- with the twe lenves 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 supporis or track girders by which the
leaves are sustained when raised, but also by
the said piers G located in each instance at
a distance outside of said main supports or
truck girders.
bridge as a whole is thereby substantially
decreased, its unsupported part being equal
in length t6 the distance bLetween the two
plers (+ &, thereby giving to the bridge an
increased load bearing capacity. In another
aspect the construction described embracing
the auxihiary plers G G, 11ayv be termed a
modified cantaliver forin of bridge, it be-
ing seen that one of the side trusses of each
leaf 1s supported at two
the point at which its rolling segment rests
on 1ts 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 supporfed can-
not be depressed without rocking the same
upon the said pier (, with the effect of lift-

| Ing the rear end of the leaf. Anv such lift-

ing of the rear end of the leaf will be pre-
vented by the weight of the span inside of
sald pier ﬁ, together with the counterbal-
ance welglits thereon located and also by the
anchored stops usually employed in bridges
of this class to limit the upward movement
ot the rear end of the le.agJ and the descent

- ofits frontend. This feattire of an auxiliar

St}pimrtir}g pier located cutside of the trac

- gwdars or main support on which the swing-|
ing Jeat rests when lifted, and adapted fo-

suppori, the leaf in the manner described
when the same is in its closed position may

i be abplied with advantage i1 some instances

to other kinds of bascule bridges, it heing

manifest that the general effect of such an

The effective span of the

points, to-wit, at

70
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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
sitch as 18 shown in g, 12, Such an auxil-
mry pier, however, has special advaniages
in counection with the obliquely arranged
or skew bridge illustrated, because in such
a bridge the total distance between the outer
supporting piers for the track girders mayv
be so arranged as not to enfroach upon the
waterway, while the auxiliary supporting
pier, when located beneath one only of the
leaf trusses, as hereinbefore deseribed, may
be located at « considerable distance {rom
the shore line of the waterway, without en-

eveaching upen the latter.

A practical form of center iock is shown
in Figs. 13 and 14, which is termed a stiuc-
ture lock, that 1s to say a lock wherein the
interlocking parts thereof are rigid with
the structure of the bridge ieaves. and are
hrought together in intevlocking relation by
the movenment of the front ends of the leaves
downwarily to their elosed position. This

.form of lock, briefly described. comprises an

upper and a lower extension H, H', respec-

30

40

S50

£i{)

tiveiy, carvied by and extending forwardly
from one of the leaves. The upper wockiny
extension 1s made shorter. than the lower
one, aud suid extensions are separated by :
noteh ov recess 4. The compuanion leat of
the span is provided with a horizonial lock-
Ing extonsion H? which is fixed to upright
parallel plates or webs At A2 extensdingr for-
wardly from said leaf, and said Jocking ex-
tension F* when the leaves oicupy their
closed position, enters the notch between the
extensions H H!, while the lower extension

A1t enters the spuce between ine Eaterally

separated plates 2 A'. The extension H is
short enonigh {o permat spid locking mem-
her 11% to swiny into the poteh 4 darnygr the
closig movement . of the leaves. whito tlhe
lenger extension H' lLimits the downward
movereent of tae leaf carrying the leeking
meinber U7 and goides the latter into the
noteh as the leaves appronch their elosed
position.  The lockivg members or projec-
tons £ 1 1Y arve socnred {0 a transverse oirder
£, which extends seross the front ends of
the floor structnre of the leaf carryige the
same, winle the plaes A7 of the jock member
H? are likewise cecured to the {rans,epse
civder HY of the ther leaf, the paarts being
Faced Lo feagnindinal beams o o2 6f the lea f
stractuares by bracing nwmbers 2 42 T wili
be snderstood thot caid fo-line pietgders. qp
ooy -1 ﬁtlliﬂ-’.‘{-‘ﬂt to the ;}i:nwr-: of (e frinaes
At the Iowaer chards thereof, tioem betes two
pults of sieh Jocking devices asually applio
to cach two leai snan. -
It will be furthermore observed that the
locking devices made as deseribed are ttdagat-

-

it ok el S re—

L s o T A —

o

ed to perform an important function in con-
nestion with a two leaf bridee having the
ausihary sepporting piers 6 G hereinbefore
deseribed.  This will be nnderstood by con-
sidevation of the fact that the projections 79
FU M of enen locking menmber are applied -
to the ends ef the truss of eaeh leuf, which

1s supported on the pier (. se that the lower
extension H?! constitutes u horizontal suy-
port for the locking member 112 fixed (6 75
the truss at the same side of tie other leaf,
which latter tress is non-supported betweon
its ends.  The said locking Gevice therefore
constitutes a connection hetween said leaves,
which sustains both thie live and desd londs .
on the trusses which are unsupported be- -
tween their ends. By reason of the fat,
therefore, that the two oppositely disposed
trusses of, each pair of leaves are supported
between their ends by the auxiiiary piers (i
and carry al their outer euds the support-
ing extersions HY of the center locks, and

tnat the other tiwvo trusses of 3¢ leaves are

supported at their outer ends by said lower

extensrons 1 the span asw whole, when the 90
teaves thereof ave locked- together, consti- .
tutex a continiius stracture supported at -
its euds and sustaived at two points infer- |
meduite o its ends by said auxiliary piers.
The stress die to the live load on ibe trusses
which are unsupported between their ends
18 transniitted through the locking connee-
tioni described to the inner ends of the
trusses which are supported between their, |
ends by sand piers (7. The load on the ends 100 ".
of the trusses which are supported by said - | (
plers tends to depress the euter and elevate i::
tne rear ends of said trusses. but the weight |
of the leaf stroctures in rear of aiid wnxil-
lary piers is, however, so proportioned that
it wiil never be overbalaneed by any normnal :..
live load: Brought thereon. R
Referring nexi (o the mechanisin for oper-
ating the bridee to open and elose the TR
stul operating devices are made as follows:
The sawd operating deviee is of the geueral
type shown in the prior U5, 8. Letters Patent
to Kellar Noo 752563, and embraces tixed _-
horizontal rack bhaes 1 1., lTovated one at each | /
stde of and extertor to the planes of each
truss of each leaf, which ure engaged i vegr |
piutons J mounted on the movable lenf wul o
operated by ditving connections heraina for
to be deseribed. The said rack bars 1 are ‘
nonnted on stationary borizontal girders 1t 120 |
attached at their ends te eolumns 12 12 thas
are anchored in the plers DY the {rame com-
posed of the said webers I+ 1 12 hoine
braced by ohiique steafs 32 85 The featupe |
of my mvention associsied with this con. 129
struction velates (o wechanise for ditving "
the prinon J from a weior nested on the st
ticnary part of the brddee struengre,

95

1035

14 » - "rh' -t I. A

110

Toe driving machinerv and the gans far
. ¥ - * 4}
conneciing e same with dhe motor are 199 E
r :
&~
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shown best 1n I'igs, 8 to 6, inclusive, and are
made 2s follows: P desiguates a motor which
I3 mounted on a bracket X' (Figs. 1 and 3)
shown as attached to the vuter side of the
track girder C. The armature shaft 4 of
said motor has geared connection with a ro-
tative horizontal, hollow shaft K=, arranged
at right angles to the truck girders and
mounted i bearimgs ' A supported on a

second bracket X% attached to the sane side

of the track girder. The gearing connect-
mg the motor shaft 4 with the sleeve K2
consists of bevel gears, of which the one at-
tached to the outer end of suid sleeve 15 1ndi-
cated by I 1 Igs. 3 and 5 and the one on
sald shaft by 4° in Fig. 8. Swd hollow shaft
7 1s provided at its inner end with a pinion
I3 which meshes with a gear wheel £* afixed
to a sleeve K5 which has endwise sliding
splined connection with a shafi X%, which is
mounied at its upper end on the bridee leaf
and 1s adapted for osciiintory movement in
The splined eonnection be-
tween said sleeve K¢ and the shaft K¢ oper-

‘ates to transmit motlon from the sleeve to

said shaft, while permitting the shaft to
slide endwise 1 the sleeve. The sleeve IC is
adapled to swing or oscillate in the same
vertical plene with the <haft 1% being
mounted 1n a bearine A° attuched to the
inner »nd of a shaft X7 that extends through
and aas bearing in said hollow shaft 12,
(Fig. 5). Said bearing %% by the turning of
said shaft K7, 1s adapted to oscillate on a
horizontal axis at right angles to the plane
in which the shaft K® and sleeve K* have
oscitlatory movement. The said shaft K¢ is
provided at its upper end with a beveled
pinion A° that meshes with an idler gear
wheel L7 which 1s rotatively mounted on a
horizontal stud 4° fixed to and extending
laterally from the rolling segment B. The
upper emi.or the shaft IK° has bearig in a
hanger &° which 1s provided with a hub
whieh surrounds the stud 7® outside of the
idler gear /7. Said hanger is theveby adapt-
ed to swing on a horizontal axis, thus per-

mitting the lower end of the shaft K® to
swing or oscilinfe 1n a vertical plane.on the.

bridge leaf. The idler gear wheel 47 meshes

with a pmion 1, which is aflixed to the lower

end of a connecting shaft L', having bearing
at its lower end in a bearing bracket-Z fixed
to the lateral face of the rolling segment B.
Said shaft I* has bearing at its upper end in
& bracket /' (Figs. 3 and 4) attached {0 one of
two horizontally arranged, machinery sup-
porting framé memnbers A? A?on thetruss of
the bridge leaf. Said upper end of the shaft
Lt 1s provided with a pinion 72 which meshes
with a gear pinion 2 fixed to a transverse,
horizontal shaft 1.* rotatively mounted on
longitudinal, machinery supporting menibers
A2 A® on the tr ss structure (Fig. 4)." The

said shait 17 carries a gear wheel 7' which | by the hanger 4%, is adapted to swing freely 13¢

L e DR = o TR e —

Tl A

meshes with a gear wheel 2 on a counter
shaft L® mounted 1 said machinery support-
ing members A A% and provided at its ends
with gear prnions 2 5 which mesl: with geur
wheels {° £ affixed to the inner ends of shert
rotative stub shafts It L* mounted on the
leat trusses, and shown as extending through
and having bearing in the truss uprights
A* A% Sand shafts Lt L#* are provided st
their outer ends with rigidly attached gear
pinions J which have meshing engagement
with the racks I 1 carried by the stationary’
operating struts I' I, The shaft L* and
countershatt L® are provided, in addition o
the gear pinions £ and wheels I*, with a

gear pinion I and gear wheel 2%, differing in*

diameter from the pinion '3 and wheel 7,
the gear wheels 7 and 7* being adjustablc

longitudinally of the shaft so that either’

may be brought into use to vary the speed of
the driving mechanisin, in a2 familiar man-
ner. ' , ‘ |

Al parts of the driving machinery de-

| seril«”, above the pinion Li of the shaft L2,

are nwunted in fixed relation to the bridge
leaf and its rolling segment. Inasmuch as
the shafts KX° and hanger £°, are mounled
so"as to be capable of cscillatory mwotion on
the stud 4° and the shaft K¢ is adapted to
slide through the uscillatory, rotative sleeve
K?, 1t follows that during the rolling move-
ment of the.segment B and the bridye leaf,
as the pivotal ssv zort of said shaft the stud
k* approaches toward and recedes from said
sleeve, the shaft K° slides through the said
sleeve IK°, This mechanism permits the
driving raachinery mounted on the movable
leaf to »:: positively driven through the me-
dium o driving cears and shafts while at
ine same time giving the necessary flexibility
in the connecticns between the stationary
and movible parts of the driving mechan-
IS, | - |
1t will be observed that the sleeve K5 hav-
g -splined engagement with the shaft I,

sald sleeve and shaft constitute in effect two

driving members having sliding but :on-
rotative connection with each other. It will
also be observed that the two relatively slid-
1ng members referred to, namely, the sleeve
IK* and the shaft K° are severally mounted
12 bearings and are pivotally supported in

‘a manner perinitting them to swing or oseil-
iate on parallel, horizontal axaes; one of zaid

bearings being so pivetally supported on the

bridge approach and the other upun the

bridge span.: That 1s to say the pivotally

-
[ 3
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supported bearing %5 for the sleeve K°® is.

sustained by the horizontal shaft X7, which,
being free 7o turn or rotate on a horizontal
axis, enables the said sleeve'lo swing 1z a
vertical plane parallel with tbe plane of
movement of the bridge span, while the
bearmng for the shaft K° which is formed

1*
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about the horizontal pivet stud 4% thereby
permitting the ssid shaft ta swing freely 12
the same vertical piane with suia sleeve.
Marisestly, the particular arvangement of
these parss illustrated necd not be adhered
{o in carrying out my invention. the essei-
tral feature being thuat the operative eonnee-
tions between the rotative driving shaft on
the bridge approach and the rotative oper-
ating shati J on the swingng leaf shall em-
biace two relatively slihing roiative mem-
bers have spliced conr~ztion with each other
{%s for instance the shaft K° and the sjeeve
K*), said members being severally mouunted
in bearings on the leat and appreach, which
pearings are adaptes to turn or swing about
parallel, horizontal axes, and one of smud
members having operative counection wilh
said deiving shaft ana the other member
with the onersting shaft on the bridge leaf.
The driving connections between the said
relatively shding members and the purts
which drive and ave driven are adapted for
operation at gl points in the esaillatory or
swinging movement of sald menhers about
the pivotal axes of their bearmgs. ‘the
driving connect.ons referred to, in the con-
struction illustrated, are afiorded by the
gear pinion &° which intermesies with the
gear pinion i* on said sleeve and which, be-
- o concentric with the pivolal axis of the
bearing A* of said sleeve, maintains the iwec-
essary driving conmection in all angular
positions of said sieeve,-and hkewise wich
driving connections between the shaff h°
and the sheft L' inclades the idler gear
wheel 47 which infermeshes with the gear
pinfons A% and L on said shafts and which,
being concentric with the pivotal axis of
the banger A°, mairtains driving connection
with the shaft ¥ in all anguiar positions
of satd shaft. -

If the operating machinery for the bridge
lcat be adanted for operating a single leaf
bridge, the motor therefor may be located
in a controiler house or station and suitably
weared to the operating machinery of the
hridee leaf. or it may be locatad in any suit-
able manner on the stationary part of the
bridee struciure and geared to the operating
nachirerv. 1if the motor be a gasclene mo-
tor or a steam engine and operates throngh
the mechanism desceribed to raise amd lower
the bridge, it may be desirabie to loeate said
motor in the controller honse, which house

v be iocated In apy suliable pasition on o

stationary part of the bridge stvucture or the | ,
" a~ 1t shortens the time during which a par-

shore.

In aceordimee with one feature of my -
ventior, T provide a multiple control <vs-
temn or means for operating a plurality of
hridae leaves from a single controlier house
or station. This festure of my invention 18
adapted to cffeet the operativn either of o
plniality of -ingle leaf bewiges, a plarality
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C with =aid coniroller station.

of double leaf bridges loeated side by side,
or the fwe feaves of a two-leaf) single span
bridge, 1 cases i which 1t is pecessary to
focate ihie operating motors one at each end
of the piwdge. When the multipie controi 70
svstem 18 ctuploved for operating a number

| of single-leat bridiges located side by side,

and with the reav ends thereof loecated on tho

| sume side of {he waterway or bridged space,

(W) |

all of the eaid leaves may be operated from 7
a single motor geaved 1n any suitabie man-
ner to the operating machinery of the several

H leaves, or each of the leaves mav 72 pro-

vided with 1ts own electriec motor aud a con-
trolling cirewit emploved, which is arranged 2o
to extend from the severa! molors to a single
conroiling house or stailon. When operat-
ing & two leat single span bridge, it 1s prei-
erable {0 provide the two leaves on the op-
posite shores of the waterway cach with an 85
actunting motor and {6 connect sutd motors
with the controller house by conducting
wiree, and this practice will also be fotlowed
for operating a number of spans locatsqg side

bv side, each consisting of two leaves ana 90
having two operaiing motors located one on
gach shore of the wate way.

Obvionsly my maliiple enntrol system
mav he applied fo anyv type of operating
machinery., In the censtruction illusirated 95
each operating metor P 1s supported on one
of the track givders associated with the leaf
which if 15 designed to operate. In 1ig. 15
T -have shown indicated diasgrammatieally
wegnanner of connecting the several motors 100
‘1th o eentral controller station. -As shown
<aid ficure. N designates the controller
tion or bouse. Four motors P P* P2 P®
v indicated diagrammatically in said Fig.
which shows an arrangement for operat- 105
ing two bridges esch having two leaves such
as are illastrated in Fies. 1 and 2. Said mo-
inrs are connected by feed wires p p* p? p°
with the controller hotse or station, and the |
tiwo motors on each side of the waterway 110
are connected by common return wires p* p3
The control-
line mechanism located at the contreller
atation may be of any suitable or preferred
form and 1aay be operated to start all of 115
{he motors at onee to simultaneously fift or
lower u2il of the leaves of the bridges, or may
he operated to progressively open or elose.
the soveral bridees. Where a number of
bridsres are loeated side by side, the Jatter 120
construction is a desirable one especially
when the bridge traffie is heavy, masmuch

pmd $h 0 belr e R
. ::j A el
rad

Ut -

tieular bridee is required to be opened, it
heing unnecessary to hold all the bridges 123
open until a boat has pasced the last bruige
of .a series and converselv it not being re-
quiredd to open a given bridge of a series
until the boat has reached that bridge.

My invention includes improved features 130
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of construction in the counterweights with | e e arc connected with each other by trans-
| vorse Lolts ¢! acting to prevent the spread-

which basenle bridges ave usually provided
for the purpose of counter’ajancing the
same. _

Iirst. referring to the general arrange-
ment of the counterweight, the same, as
shown in Figs. 1, 2, 3, 9, 10 and 12 of the
drovings, consists of a transversely ar-
ranged connterweight E which is attached

to the rear ends of and extends hetween the’
trusses, and occupies at its ends the spaces.

between the upper ends of the rolling seg-
ments and rear extensions oi thie upper
chords of the trusses. '. |

In Figs. 7 and 8 ave showun two vertieally
arranged  counterweight  sections ¥ it
whicl are loeated in the planes of the trusses
hetween the upper ends of the rolling seg-
ments and the upper chords.
~ The transverse counterweight I afiords 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 I& is located at a height above the
bridge floor sufficient for the passage of
trafiic beneath 1t. | .

As a further improvement in the. cob-
struction of a counterweicht, my invention

includes the idea of a metal supporting

member, reinforced and strengthened by 2

filling or body of concrete or hike 1naterial |

adapted to be applied or inserted m 2 plastie
state and allowed to harden; the composite
structure of metal end concrete affording
the necessary.welght and at the same time

possessing the strength and rigidity neccs- |

sary for its purpose.

Roth the lateral and transverse cmmter—

weichts B! and E referred to consist of

box-likke structures of metal, rigidly con-
nected with the span trusses and provided
with fillings of concrete. This construction
in a counterweight hus the general advan-
tage of providing the necessary weight with
the nee of materials much chetiper than
metal, while at the same time the inclosure
may be made relatively light ™ stracture.
and the concrete filling when introduced
therein in a plastic state and allowed to nar-

- ol ik - . = . o
den, is adapted to give stifiness and rigidity’

to-the counterweight structures. -

Fig. 7 shows in end view lateral counger-
weichts Et It located in the. planes of 'the
trusscs. 'The trusses in this instance are
connected by a transverse frame L2 extend-
ing between the said counterweights. Kach
counterweight ¥ as shown in the sectlonal
view Fiz. S, consists of a box-like inclosure
of sheet metal, comprising side plates ¢ e
and marginal plates ¢* ¢*. The box-like 1n-
clcsure thus formed is secured to the wppir
end of the rolling segment, and to the rear-
ward extension of the upper truss chord. In
any suitable manner. The said side phaies

1l g4 r"
-

L
I%!
1

|

f

|
|
!

ing held in place by retaining bars

.crete which is applied

ing apart of the said side plates when the
imctostites nre filled with cement or concrete
in « plastic condition. WHhen cempleted the
space within the box is filled with 2 sohid

body ¢® of cement or like material-which re-

{ains its shape and serves to give rigidity to
the elosure. ~

In Figs. 9 and 16 is shown a counter-
weight E which extends transversely be-
tweon the trusses of the bridge, and also
necupies the planes of the trusses; the coimn-
terweight structure in this instance serving

to afford a rigid connection between the two

trusses.  As shown ‘n said Figs. 9 and 10,
the counterweicht comprises a box-hke
s{ricture embracing
¢ &, top and hottem walls ¢" €7, and end
plates ¢* ¢* (one of_which. 1s shown in Fig.
9) located in the planes of the ounter faces
of the trusses. Angle bars ¢° ¢°, employed

front and rear walls

70

«3
It

80

85

to give rigidity to the end portions of the

commterwelght structure and to atford a sni-
ficiently rigid connection between the roll-
ing segmeits and the upper chords of the
truss, are shown as éxtending through the
ends of the melosure,

“Tie rods e extend horizontally through
the counterweight from end to end thereot,
other tie rods e'' and ' exiend verticallT
and horizontally throngh the samea, <« tie
rods being attached at their ends to th¢ box

g0

walls. Said tie rods hold the walls from

spreading and serve to strengthen the bedy -
of conerete in which they are embedded.

The counterweight made as deseribed may
be easily and cheaply constructed, the metal
structure being completed and the cemend
or conerete inserted therein in a plastic con-
ditien, and then allowed to harden.

The counterweight is preferably provided
with one or more pockets ¥ (Fig. 10)
which are designed to receive additionaf
counterweight material in order to effect
dnal counterbalanced adjustment of the
bridge leaf. The said pockets Iu° E3 are
shown provided with a covering plate e’
constituting part of the front wall of the
box.. The plate ¢'* is made removable, be-
614- 61*5
encaging the upper and lower margis
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 segmants
thereof of a metal member reinforced or
strengthened by a Body of cement or con-
to the metal member
in a-.plastic condition, The cement or con-
crete:as applied to the metal part of the
segnient nat only serves to make the same
sironger and nrore rigid, but also acts as a
counterbalancing weight bringing the cen-

1060
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ter of gmity of the leaf necaver its rear
etd, 'The metal member or frame of a roli-
iy segment to which cement or concrete 1s
se appited mav be made of any desired form
OF f-frmiuxe; -

In Figs 5 and 11 I have shown in ¢ross

ection a hnllo*v or nox Torm of rolimmg seg-
ment, the injerior of which 1s filled with a
body of ceriient or conerete 2. The main

part or body of said segment structare com-

prises parcitel, vertical side plates. & &7,
an upper plate 2* and a convexly curved
tower or hearing plate 4% The siae walls

of said segment ure shown as tied together

by bolts or rods 4* §f extending thrmwh arndl

embedded i the coucrete bmlv..

have shown a somawhat dif-

in Fig. 16 1)

ferent form of rolling segment, embracing a

metal member reinfore ed by cement or con-
r*rﬂe. In this instance the rolling segment

185, In its eross sectional form, like an I

beam, having the lateral spaces at the sides

of its central web filled with masses 3 b’

of cement or concrete. The main frame or
body of the segrnrent structure C(;mprites a

central, vertical plate or web 2%, an upper
margm?l Dlate or member §° mld a convexly
arved plate h® wihich constitptes the lower

~member of  the I beam and 13 convexly

30

35

tied together and to

40

45

bG

55

curved and forms the curved bearing mems-
ber of the rolling segment. The connection
between the web 5% and plates 47 and OF is
shown as formed and remfnw'ed by addi-

LI

tionzl plates and angle bars in a familiar

manner, 4

The masses H% 5% of conerete are shown as

‘he web #” bv means of
bolts or te rods H° 5% 1nserted transversely
through the web 4% Flat plates or washers
H1% H0 are.shown as emheuded m the cuter
faces of the masses of concrete H° 6%, and
provided with holes throngh which the ends
of the boits £° 1° pass; saie] plates serving

-to more secnrely hold tne masses of conerete

to the metal frame of the segment. As an
additmnn‘ means of reinforcing or Strengthi-
onmﬂ' the sa1d masses §* 4”7 r>f conerete fmd

hnldmg the same on the metal frame of the

segment, I have shown tie rods /' ' as ex- r

tending thre sugh the said masses of conerete,
parallel with ‘the weh 7° and transverse to

the boits 6" b° | |
As a stil]l farther impmwment in bridges |
of the character deseribed. 1n whieh the sup- | .

porting tracks for the rolling segments are
formed by track girders, 1 make said track

- girders of metal members, reinforced or

strengthened: by cement or concreie applied

thereto., -

80

65

As 1ltustruted m Fig. 5, which shows the

track girder C 1n transverse section, saud

track glrﬁer 1S made of hollow or box form
and itz interior is filled by a mass or body
' of cement or concrete. The metal et
ber of said track girder, as illustrated in

4
Bl w—

it

said Flg 5, 18 formed by the track plate ¢
which, 8s hereinbefore described, constitutes
the upper loagitudine! member of said track
girdes, two de‘H”Gl vertical side nlateq ala

15 to be uruierstood however, that the track
qirder reinforeed or strengthened by the ee-
mént or concrete as set forth may be va-
_rmual‘, formecu or constrifeted. For insiance.
instead of box forms of girder shown in Fig.
5, an.. I beam form 01 mrd«rf INBY b
em loved such &s is showr in cross section
if g, 17, In-this instance the {rack girder
cons;sts genermlv of the track plate ¢ which
| forms tke npper longitudingl member of the
| glrder a lower longitudinsl plate or mezn-
Der ¢' and 3 central vertical web or plate o4
ri mdlv connectedeat its top and Lottom mar-
ains’ with_ the top and cottorn plates or
membets ¢ ‘and 2. The said web or pigie r*
15 cannected with tne top and bottom plates

* by connecting end reinforcing plates
and ancle bars, as ilhustrated in said | Fig. 17.
.. The spaces between the plates ¢ o* at the
sides nfp the web or vertieal plaie ¢* are
filled by masses ¢® ¢® of cement or concrete
which are held .in plase and firmly sectred
to the metal boly of the girder bv means
of a plumh*y of tmmveneﬁr arranged bolts
or tie rods ¢® ¢* which pass at their ends
throngh and are engdged: with vertica: barq
. ¢' ¢ which extend slong the outer facs of
the suid masses.¢® ¢® of cement or concrite:
The said bolts or tie rods ¢* ¢® pass throvgn
holes in the central plate or web ¢t The
metal body of the girder together with the
tie rods or plates ¢* and the upriz rht bars
¢” ¢* 1n this instance constitute a2 metal frame
to which the cemen! or concreteis applied
when 1n a plastic condition and which, with
the mass of cement or concrete, forms a com-
posite structure affording a track eirder
| having a high deu'ree of strength and ri-
- eidity and also n'rmt durability beeause the
' metal body of the girder 1s 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, const:-
tute the subject-matter of a divisional ap-
plication, Serial Number 'i"‘f) 843, filed No
vember ‘)ﬂth 1909,

I claim—..
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tion of two swinging leaves which meet each
othor at their outer ends when closed, main
supports on which said leavey are movab}y

psustained at their rear ends, auxihiary plBI‘*?i

one for each leaf, locafed one at one sitde an«

the other at the uppoqtte side of the bridgs,
and in-pesition to engage the leaves wien

closed at points between the rear and for-
ward ends of the same, and locking means

nt “.JP meeting ends of suid leaves,
. In » skew bascule hrn]ﬂe, the camhnt-

and 2 .bottom l(}nmtudmal mem'rwr ¢3. 1t -

1. In a skew bascule bndge, the combina-.
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tion of two swinging leaves, cach compris-
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 2n-
gagement with one truss of each leal at a
yoint between the ends of said truss, and
ockine mesns for connecting the meeting
ends (}? sald 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 «f

their vear eads, and two auxiliary support- .

ing piers, located one at one side and the
other .at the other side of the bridge, 1n
position to engage one of the trusses of each
feaf when closed at points between the ends
of said trusses, each of said trusses which
engages and is supported by an auxiliary
picr having on its forward end a locking
nrojection adapted for sustalning 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 movement i3 given
to the leaf, a rotati’e 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 g 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 ezch
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
gear wheels mounted
concentrically with the said horizontal axes
of the bearings. |

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

«aid shafts comprising a shaft and sleeve.
“having splined connection with each other,

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

n
gy S EE——
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swing on horizontal axes and in the same
vertical plane.

7. In a rolling lift bascule bridge, actu-
ating mechanisi for the bridge leat 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 a sleeve

having splined counection with each other,

osciilatory bearings for said members,
mounted one an the leaf and the other 1n
a stationary support, sald bearings being
adapted to swing on horizouial axes and 1n
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 horizontal axes concentric with the axes
of rotation of the said bearings and bevel
cear wheels affixed to said shatt and sleeve.

Q. In a rolling lift bascule bridge actuat-
ing mechanism for the bridge leaf com-

prising a shaft and a sleeve having splined

connection with each other, osciilatory bear-
ings for -aid shaft and sleeve mounted on
the Lridge leaf and on a stationary.part
and adapted to swing on horizontal axes,
2 horizontal shaft supporting the bearing
for said sleeve, beveled gear wheels on said
dlesve and shaft, a beveled gear wheel
mounted on the bridge leaf, concentrie with
the pivotal axis of the oscillatory shaft
bearing, n 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
chaft 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

| comnbination with a bridge leaf, of actuating

mcans for the leat 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 sald oscillatory -

L

shaft, a beveled 1dler gear pinion mounted
on said pivot «iea and intermeshing with
that on the oscillatory shaft, a connecting
<haft located on the bridge leaf in the same
vertical plane with the oscillatory shaft, a
pinion on said connecting shaft intermesh-
ing with the ldler gear wheel, an oscillatory

bearine for said sieeve mounted to turn on-

2 horizontal axis, a beveled gear pinion on
said cleeve, a beveled gear wheel mounted
concentrically with sard oscillatory sleeve

| bearing, and driving connections between
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sald last named gear wheel and said driv-

ing shaft.

0. In a rolling lift bascule bridge, the
combination with a bridge leaf, of actuating
mechanism therefor, comprising a driving
siizft mounted in atdtmn'xry bearings, an
operating shaft on the bridge leaf, an os-
cillatory shaft mounted on the bmdge leaf
and adapted to swing in a vertical plane,
an oscillatory sleeve having splined connec-
tion with said osciliatory shaft snd adapted
to slide endwise thereo:n, an oscillating bear-

"ing on the bridge leaf for said OSClTldtr)I'}

25

30

sbaft a cmmedmg sha.ft mounted on the
bmdcfe leaf in the same plane with said os-
¢l Hatmg shaft, beveled cesr wheels on the
adjacent ends of said «sciilatiag shaft and
connecting shaft, an idler beveled gear whesl
on the bridge leaf mounted "“OHCLHtI‘ICSH’v
with said oscillating shaft bearing and in-
teriveshing with the gear wheels on the o0s-
ciilatory and wnnccfmg shafts, a horizontal

holiow shaft mounted in stationary bear—_

ings and having operative connection with
the driven shaft, a herizontal shaft mount-
ed 1n said hollow shaft, an oscillatory bear-
ing forsaid sleeveatts ched to said horizontal
shaft and mtﬂrmwhmg beveled gear wheels
on said holiow shaft and sleeves.

11. 1p a bascule bridge, a swinging bridge
leaf embmf*mg a floor frame, two Ioncrltudl-

nal trusses vhich extend above tne fioor

33

frame, and a counterwelght extending {rans-

versely between the upper parts of the
trusses and constituting an overhead brace

for rlgldlj' connecting the upper parts of |

ulir =l wir

-l ey

- ——-——

said trusses; said counterweight (‘OH‘SIStlI&
of a2 boz- 11119 metal member rls,rlﬁn' atfas h,

at 1ls ends to 1]19 trusses, and & fithing of

concrete 1nserted 1n 4 plaslu state 1nto said
box-hke mewmber and forming therewith: a
rigid, composite struefure.

12. In a bascule bridge, a swinging bridge
leaf provided with rolling. seg: mmt:. sa1dl
1{}11111# seginents consisting “of 2 metal frame

+ bady, tie rods or imlt»- connected with
th same, and a filling of cement or con-
crete. o
- 13. In a baseule bridge, a1 swinuing bridge
leaf provided with rolling segme 1t5, COTi-
structed of metal reinforced b erent or
concrete.

14. In a bascule bmdﬂre, A SwWinging m‘ld e
leaf provided with m‘lniff segments, said
rolling segments (‘011:151111# of holiow metzl

inclosures provided with a 2 fil hne of cement

or concrete.

15. In a bascule bridcre a swinging bridge-
leaf provided with rolung %efrmem:n, said
l'ollmﬂ' seginents Ct}lhﬁtl*l'f of mwetal in-

| closures pmvlded with tie rods extending

therethrough, and a filling of cement or

concrete,
In tectlmonv that T claim the wrﬂcm*nr'

as my invention I aflix my signature in the_

presence of two WlthE‘::::Eb this 1st day of

J uiy A. D. 1907.
. ALBERT H. SCFEBZER
- Witnesses: -
G. R. WILEIES,
D. k. Maraox.
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