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Specification of Letters Patent. Patented July 5, 1910. 

Seria No. 386.255. 

To ali chon, it inay concert: 
Se it knowl: tai I, A Lir: T ft. SciERZFR. 

a citizen of the United States, and a resident, 
of Chicago, in the county of Cook and State 
of Illinois, live inveile: certail new allil useful Inproveiliests in Sascaite-13 ridges; 
and to hereby declare that the following 
is a full, clear, and exict description the re 
of, reference eig had to tie accoil paly 
iing drawings, and title i'tters if reference 
marked thereon, which for a part of this specification. 
This invention relates to improvenients in 

bascule or lift tridges of that kid wherein 
the brige is opened and closed by the 
swinging movement of a 2:ltivalie leaf or 
leaves in a vertical plaire. 
Tie invention coinsists in the natters here 

inafter set forth and nigi's particularly 

3. 
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ji)intetl out. iii the appellied clai] is. 
()ne of the featires if y invention is 

eilira'el is a skew b'ire (i' one which 
cr'ss's :i w:it "rway is liquely or it an angle 
theret). This 'a tire of the velation coin 
sists in : still 'ting it': i) “a tet it site of 
the abilt: 'it of iain ridi supports on 
wic, the sha is rest wine lifted, and wu ch 
serve to give cathtaliver sport to the 
syi: gig iridge leaf, therely tiecreasing the 
'gth of the lasupported latt of tile span 

wine in the lyrilge is closed with correspolid 
ing increas of load carrying capacity. 
A further feature of the invention resides 

in the cousi 'ucii) and ?piration of mu 
tiple leaf bridges, lay which tery is iiie: ht 
either a strality of single li: f spans lo 
cated sili y side, a lurality of puble leaf 
spans frt'ai cd site by side r a single double: 
ie: fspaji, and arri gig ille operating not it's 
ant the controlling device; there for in such 
relati that the serit is g lin: 'i intry (if all 
of several spa is may be operated from a 
single controller house. When the brilge 
ieaves are located site ly side they may be 
(peratei is (be i' close sillianeously or progressively as desired. 
A further feature if the invention resides 

in the inachinery which operates to open 
anti lose titi i ride iusi is driven by a mo 
ir l: 'i'ited to): a stiltina is approach or 
otl: 'r st'iliary stric: tire. s 
A further felt tire of ny investion resides 

in the construct it) of the cuisiter weight by 
which tie iiidge strust tire is "ount: : - 
8 liveti, the said et)unterwegiat, being - " - 
structed tilid irraigeti as to constitute:ealis 

| 
| 
i 
! 

| 

for reinforcing and strengthening the bridge 
structure in addition to its usual function 
of counterb:liacing tile structure. 
A further feature of the invention resides 60 

in the construction of the counterweight 
whereby the same consists of a metal struc 
tire or iciosure provided with a filling of . 
concrete or plastic in 1aterial. 

A siili further feature of the invention 65 
resides ji rei::f3rig tie roiling segments 
by which the bridge leaf is supported, with 
concrete or plastie material. 

I have shown my invention as applied to a 
double leaf bridge arranged obliquely of the 70 
waterway and wherein each complete bridge 
comprises two leaves which meet at their 
front ends between the supporting piers or abutments. 

IFeatures of Jny invention relating to a 75 bridge which is supported outside of the 
usual abutment by a pier arranged outside 
of the altituent or main supp)rt for the swinging leaf are especially applicable to 
double leaf skew bridges stich as is shown 80 
in the drawings, but are also applicable to the type of skew bridge comprising a single 
leaf which is stipported at its rear or ap 
proach end upon the usual abutment or main 
support, and at its front end upon a station - 85 ary pier ui' up(in a stationary approach span, 
as the case n'ay be. 
Other features of my invention are appli 

cable to either ordinary or skew bridges. 
My improvements as herein shown are ap- 90 

lied to that type of bascule bridge known 
as: a trilting lift ibitige, but certain of the in 
prove inents in:ly it aviaited to other types of ascule brig's. 
As show in the accompanying draw 95 

ings:--Figure 1 is a top plan view of t w a 
double leaf bridges located side by side. 
Fig. 2 is a site elevatio thereof. Fig. 3 is 
a side elevation of the r"lar end of the bridge 
showing the operating inachinery and the 100 
supports wiich cairy the salue. Fig. 4 is a 
fragmentary top plar view of the operating 
machinery. Fig. 5 is a section take: 
the rolling seguent and is supporting girder, 
showing that, it in of the achinery 105 
which is ( : inted on this signitut. Fig. 3 is 
a sectional view taki oil line -5 )f Fig. 
5. Fig. 7 is a rear elevation (if one if the bridge leaves showing (::12: rived in 
struction in the coulterweight. Fig. S is a ll.0 
section taken oil line - of Fig. 7. Fig. 9 
is a view similar to fig. showing a lotti 
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fied form of counterweight. Fig. 10 is a nearer than the other to the channel of the 
vertical section taken on line 10-10 of Fig. 
9. Fig. 11 is a section taken through tie 
rolling segment. Fig. 12 is aside elevation 
of one of the bridge leaves illustrating the 
open position thereof. Fig. 13 is a deliil 
illustrating a form of center loék for lock 
a t s ing the bridge leaves together. Fig.14 is a 
section taken on line 14-14 of Fig. 13. Fig. 
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15 is a diagram illustrating the Inanner if 
wiring electric motors which operate the 
bridge so as to control the motors from a 
single controller station. Figs. 16 end it 
are sectional views showing modified forns 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 a ti' aid a ficer 
structure 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 
ad constituting part of the floor structure. 
B B designate rolling segments arranged 

in the plane of the side trusses of the bridge, 
at the approach or rear end of each leaf. 
Said segments rest and roll on tracks g car 
ried by horizontal girders C C, which are 
hereinfter termed track girders. The said 
track girders are supported at their ends on 
piers D D located at the shore of the water 
way. The said track girdiers are provided 
with means for preventing slipping or shift 
ing of tie segments thereon, said means con -prising teethb, (Fig. 3) 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 designate counterweights which are 

attached to bridge trusses above the Seg 
ments B, and extend fr>m the upper ends 
of said segments to rearward extensions a 
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 bridge 
leaves with minimum power. 

It will be noted from ani inspection of 
Fig. 1 that the track girders, CC are ar ranged parallel with the bridge trusses or 
roadway of the bridge; this being in fact 
essential in a rolling lift bridge. By reason 
of this disposition 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 
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 oth.gr out 
side of the shore line, but inside the line of 
the navigable channel, indicated by the dot 

water 'ay, ind it therefore lecomes possible, 
witholt c.troachment or said channel, to 
place another pier. iudicated by G, outside 
of the shore line and in longitudinal alille 
ment with the pier I) which is located in 
side of the shore line. Said pier G, thus lo 
cated, is adapted to support the leaf, when 
in its horizontal or closed position, by con 
tact there with of the leaf truss at the side 
of the leaf at which said pier is located. As 
shown in said Fig. 1, the pier G is located 
just inside of the line F and in position to 
directly support the said leaf at the side of 
the latter adjacent to the pier ID 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 G and that the piers associated 
with the two 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 
leaves are sustained when raised, but also by 
the said piers Glocated in each instance at 
a distance outside of said main Supports or 
track girders. 
bridge as a whole is thereby substantially 
decreased, its unsupported part being equal 
in length to the distance between the two piers G G, thereby giving to the bridge, in 
increased load bearing capacity. In another 
aspect the construction described embracing 
the auxiliary piers G. G., I, lay 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 pier G, 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 , together with the counterbal 
ance weights thereon located and also by the anchored stops usually employed in bridges 
of this class to limit the upward movement 
of the rear end of the leaf and the descent 
of its front end. This feature of an auxiliar 
supporting pier located outside of the track 
girders or main support on which the swing 
ing leaf rests when lifted, and adapted to 
support, the leaf in the manner described 
when the same is in its closed position may 
be appliel with advantage is some instances 

ted line F. In any instance of this kind, to other kinds of bascule bridges, it being 65, one of the piers will necessarily be located manifest that the general effect of such an 180 

The effective span of the 
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auxiliary supporting pier will be the same 
whether it be used to support one of the 
trusses only of a leaf extending obliquely to 
the waterway, or both trusses of a leaf al 
ranged at right angles to the waterway 
such as is shown in Fig. 12. Such an auxil 
iary pier, however, has special advantages 
in connection 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 may 
be so arranged as not to enfroach lipon the 
waterway, while the auxiliary supporting 
pie, when located beneath one only of the 
leaf trusses, as hereinbefore described, inay 
be located at is considerable distance froin 
the shore line of the waterway, without en 
croaching pen the latter. 
A practical form of "enter lock is show in 

in Figs. 13 and 14, which is termed a si luc 
ture lock, that is to say a lock wherein the 
interlocking parts thereof are rigid with 
the struct lie of the bridge ieaves. and are 
ihrought together in interlocking relation by 
the no ement of the front ends of the leaves 
tdownwar y to their closed position. This 
form of lock, briefly describel. comprises an 
upper and a lower extension H, H. respec 
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tively, carried by and extending forwardly 
from one of the leaves. The upper locking 
extension is Rade shorter. than the lower 
one, aid said extensions are separated by a 
notch or recess h, The companion leaf of 
the span is provided with a lorizatial lock 
ing extension H which is fixed to upright. 
parallel plates or webs h h' extensing for 
wardly from said leaf, and said jocking ex 
tension i, when the leaves bircupy their 
closed position, enters the notch between the 
extensions H', while the iwer extension 
'H' enters the spice between tie laterally 
separate plate: h h". The extention H is 
short enigi to pi'i'in it s'id locking mein 
her i to swit: into the notch h during the 
closiiig a veinent, if he leaves, while the 
Tiger extiisi in H" in its the downward 

* verient of the leaf carrying the reking 
it eitheir ti' anal stilities the atter into the 
in th as the le: v's apprach their closed 
pisition. The is liki g inenbers or projec 
tion: if are s'are to a transverse girder 
H. which Pxtends across the fro:t ends of 
the floor struct in: if the leaf carrying the 
stime, while the lates h' of the lock member 

are likewise secured to, the trans, erse 
gi'i'. H if the ther leaf, the parts being 
1'2''' i? is tigii dinal heans if u if the leaf 

stint tires by biacing is inters h; b. It yiii 
be iderstood that said it: lirtietiers are 
or 16- A is ent to the piates ' ' rises 

in the low, cl: *ds thereof, tiss', ie: two 
iais's 'if sic, Jocking devices saily applicil 
to each two leaf span. - 

it wili he furthermore observed that ti, 
locking devices trade as described are :dat 

: 

ed to perform an important function in con 
netion with a two leaf bridge having the 
auxiliary supplitting piers G G bereinbefire 
deseried. This will be understood by con 
sideration of the fact that the projections to 
FI 1 of eitein locking meinier are applied 
to the ends ef the truss of each leaf, which 
is supported on the pier ti. Ste that the lower 
extension H constitutes a horizontal sun 
port for the locking member ii fixed to 75 
tle trus; at the same silie of til ther iea f. 
which latter truss is non-supported betweei 
its ends. The said locking device there fire 
constitutes a conjection ligtween slid leaves, 
which sustairs oth the live ini lear ti (als - 30 
on the trusses which are unsupfrted ie 
tween heir entis. By reason of the fast, 
therefore, that the two oppositely isposed 
trusses of each pair of leaves are supported 
between their endis by the auxiliary piers ( 85 
and carry at their outer elicis tie support 
ing extensions H of the center locks, and 
that the other two trusses of saici leaves are 
supported at their outer ends; by said lower 
exteiisions ... the span as: whole, when the 90 
leaves thereof are locked together, consti 
tutes a contini is structure supported at 
its eritls and sustained at two points inter 
mediate to its ends by said auxiliary piers. 
The stress drie to the live load on the trusses 95 
which are unsupported between their ends 
is transniitted through the locking conne?'- 
tio described to the inner ends of the 
trusses which are supported between their. 
ends, by said piers G. The load on the einds 100 
of the trusses which are supported by said 
piers ends to depress the euter and elevate 
the rear ends of said trusses. hut the weight 
of the leaf structures in rear of Siid axil 
iary pier., is, however, so proportioned that 
it will never be overbalanced by any normal 
live load roight tiereon. 

Referring next ( the mechanisia for oper 
:ting the bridge to open and close the s: i.e., 

il sperating devices, ari' inade as follows: 10 
The said perating device is of the general 
iye shown in tie prior U. S. letters 'at eit 
to Kellar No. 752,5t:3, and enliraet's fixel 
horizontal rack bar's I I, located one at eas: 
side of and exterior to the plates of eitei 
truss of each leaf, which art engaged liv re; " 
pilio is . lounted on the novati. i*i; ; ; ; ii 
operated by driving connections her islater 
to be described. The said rack bars are 
no inted on stationary horizo::: girtiers 
attached at their entis te: cils: is that. 
are anchored in the piers ), the frane clin 
posed of th: saic titlers . . . sing 
in 'et! is littie strifs i. The feature 

(if any i : \etition :Issociaid with this t-in. 
st racio 'el; it's is nece: His fir driving 
the lili): .) fro) a luci i li (; ; ; it the sta 
tic, nitry art of the prise stri: ' ti:'', 
The divist in achinery aid the teans for 

connecting tile salue with tile inctor are 
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shown best in Figs. 3 to 6, inclusive, and are 
made as follows: ’ desiguates a motor which 
is no listed on a bracket k (Figs. 1 and 3) 
shown as attached to the uuter side of the 
track girder C. The armature shaft k of 
said Junotor has geared connection with a ro 
tative horizontal, hollow shaft is', arranged 
at right angles to the track girders and 
mounted in bearings : :" supported on a 
second bracket R attached to the same side 
of tile track girder. The gearing connect 
ing the not or shaft ; with the sleeve K 
consists of bevel gears, of which the cale at 
tached to the outer end of said sleeve is indi 
cated by K' in Figs. 3 and 5 aid the one on 
said shaft by is in Fig. 3. Said hollow shaft 
is is provided at its inner end with a pinion 
IX' which meshes with a gear wheel affixed 
to a sleeve K which has endwise sliding 
splined connection with a shaft R, 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 IX oper 
ates to transmit notion 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 plene with the shaft K, being 
mounted in a bearing k attached to the 
inner 2nd of a shaft IS that extends through 
and aas bearing in said hollow shaft K, 
(Fig. 5). Said bearing k, by the turning of 
said shaft. K', is adapted to oscillate on a 
horizontal axis at right angles to the plane 
in which the shaft R and sleeve K have 
Jscillatory movement. The said shaft K" is 
provided at its upper end with a beveled 
pinion k' that meshes with an idler gear 
wheel if which is rotatively mounted on a 
horizontal stud (; fixed to and extending 
laterally from the rolling segment B. The 
upper end...of the shaft K has bearing in a 
hangeri; which is provided with a hub 
which surrounds the stud outside of the 
idler gear k. Said hanger is thereby adapt 
ed to swing on a horizontal axis, thus per 
initting the lower end of the shaft K to 
swing or oseillate in a vertical plane on the. 
bridge leaf. The idler gear wheel i' 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-l fixed 
to the lateral face of the rolling segment B. 
Said shaft L has bearing at its upper end in 
a bracket li (Figs, 3 and 4) attached to one of 
two horizontally arranged, machinery sup 
porting frame members A*A* on the truss of 
the bridge leaf. Said upper end of the shaft 
L is provided with a pinion i which meshes 
with a gear pinion is fixed to a transverse, 
horizontal shaft i° rotatively mounted on 
longitudinal, machinery supporting menbers 
AA on the tr is structure (Fig. 4). The 
said shaft L* carries a gear wheel is which by the hanger k", is adapted to swing freely list 
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meshes with a gear wheel l' on a counter 
shaft fli mounted in Said machinery support 
ing members A A and provided at its ends 
with gear pinions l is which mesh with gear 
wheels l l affixed to the inner ends of short 
rotative stub shafts Li Li moulted on the 
leaf trusses, and shown as extending through 
and having bearing in the truss up tights 
A. A. Said shafts L. L are provided at 
their outer ends with rigidly attached gear 
pinions J which have meshing engagement 
with the racks II carried by the stationary 
operating struts I' I'. The shaft Li and 
countershaft L are provided, in addition to 

r 

the gear pinions l' and wheels l, with a si 
gearpinion l and gear wheel l', differing in 
diameter from the pinion l and wheel l'. 
the gear wheels l and l being adjustable 
longitudinally of the shaft so that either 
may be brought into use to vary the speed of 
the diriving mechanisin, in a familiar inan 
e. 
All parts of the driving machinery de 

scril: , above the pinion I of the shaft L', 
are mounted in fixed relation to the bridge 
leaf and its rolling segitient. Inasmuch as 
the shafts K and hanger k", are mounted 
so as to be capable of cscillatory notion on 
the stud k and the shaft K is adapted to 
slide through the oscillatory, rotative sleeve 
K, it follows that during the rolling move 
ment of the segment B and the bridge leaf, 
as the pivotal sport of said shaft the stud 
k' approaches toward and recedes from Sai 
sleeve, the shaft K slides through the said 
sleeve K. This mechanism permits the 
driving 1.hachiner mounted on the movable 
leaf to ::: positively driven through tie nine 

driving gears and shafts while at 

3 

dium :) 
tile same time giving the necessary flexibility 
in the connections between the stationary 
and movalle parts of the driving mechain 
isin. 

It will be observed that the sleeve K hav 
ing splined engagement with the shaft IX, 

90 

95 
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said sleeve and shaft constitute in effect two 
driving members having sliding but ion 
rotative connection with each other. It will 
also be observed that the two relatively slid 
ing members referred to, namely, the sleeve 
K and the shaft K, are severally mounted in bearings and are pivotally supported in 
a manner permitting them to Swing or oscil 
late on parallel, horizontal axes; one of Said 
bearings being so pivotally supported on the 
bridge approach and the other upun tie. 
bridge span. That is to say the pivotally 
supported, bearing k" for the sleeve K is: 
sustained by the horizontal shaft K, which, 
being free to turn or rotate on a horizontal 
axis, enables the said sleeve to swing i: a 
vertical plane parallel with the plane of 
movement of the bridge span, while the 
learing for the shaft K, which is formed 
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about the horizontal pivot stud k thereby 
permitting the said sihaft ta swing freely in 
the same vertical liane with said sleeve. Mariestly, the particiar arrangelent of 
these srts iiiustrated liecd not be adhered 
to it carrying out y invention, the esse 
tial feature being that the operative connee 
tions between the rotative driving siaft on 
the bridge approach and the rotative oyer 

licating shift, j on the swinging leaf shallem 
blace two relatively sli:ing rotative iren 
bers have spiiLed connection with each other 
(sts for instance the shaft R and the sieeve 
K), said members being severaily mounted 

5 in bearings on the leaf and approach, which 
tearings are adapte to turn or swing about 
parallel, horizontai axes, and one of said 
membrs having operative connection with 
said driving shaft and the other neinber 

20 with the operating shaft on the bridge leaf. 
The driving connections, hetween the said 
relatively sliding members and the p: its 
which drive and are driven are adapted for 
operation at all points in the (scillatory or 

25 swinging novement of said men hers about 
the pivotai axes of their bearings, 'ihe 
driving connections referred to. in the cone 
struction illustrated, are afforded by this 
gear pinion k which intermesies with the 
gear pinion k' on said sleeve and which, le 
g concentric with the pivotal axis of the 

bearing k of said sleeve, maintains the ec 
essary driving connection in all angular 
positions of said sieve,' ant likewise sich 

35 driving connectioi is between the shaft IS" 
and the shaft L' inciudes tie idler gear 
wheel if which intermeshes with the gear 
pinions k" and L on said shafts and which, 
being coil centric with the pivotal axis of 

40 the banger.R, maintains driving connection 
with the shaft K” in all anguiar positions 
of said shaft. 

If the operating machinely for the bridge 
leaf be adapted for operating a single leaf 

45 bridge, the motor therefor may be located 
in a controller louse or station and suitabiy 
geared to the operating machinery of the 
hridge leaf. or it may be located in any suit 
able anner on tine stationary part of the 

50 bridge structure aid geared to the operating 
inachinery. if tine motor be a gasolene no 
tor or a steam engine and operatrs through 
the mechanisia described to raise and lower 
the bridge, it may be desiriihie to locate said 

55 motor in the controller house, which i? is 

5 

s 

ray be iocated in any suitable position to a 
stationary part of the bridge structure or the 
shore. 

In accordance with one featre of my in 
60 vention, I provide a multiple control sys 

tem or incans for operating a plurality of 
hridge leaves from a single confrolier hoist 
or station. This fe: tire of my invention is 
adapted to effert tie oper:ition either of : 

65 plniality of single leafirit ges, a plarality 
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of double leaf bridges located side by side, 
or the tyc leaves of a two-leaf, single span 
bridge, in cases in which it is necessary to 
locate tie (pêrating Taoiors one at each end 
of the iridge. When the multiple control to 
system is cliployed for operating a laumier 
of single-leaf lii:iges located side hy side, 
and with the reat ends thereof located on the 
seriesiie of the waterway or bridged space, 
all of the said leaves may be operated from 75 
a single motor geared in any suitable man 
ner to the operating niachinery of the several 
leaves. or each of the leaves may be pro 
vided with its own alectric motor and a Gon 
trolling circliit emploved, which is arranged 80 
to extend from the several motors to a single 
confroiling house or station. When operat 
ing two leaf single San hridge, it is pref 
erable to provide the two leaves on the op 
posite shores of the waterway each with an 85 
aciliating motor and to connect stid motors 
with the controller house hy contacting 
wires, and this practice will also be followed 
for operating a number of spans locatid side 
ily side, each consisting of two leaves and 90 
having two operating motors located one on 
gach shore of tie wata Yay. 

Oh, viously my multiple control system 
may be applied to any type of operating 
machinery. In the construction illustrated 95 
each ope: a ting motor P is supported on one 
of the track girdiers associated with the leaf 
which it is designed to operate. In Fig. 15 

have shown indicated diagrammaticaily 
the nanner of connecting the several motors 100. 
with : entral controller station. As shown 
in said figure. N designates the controller 
station or house. Four motors P. P. P. P. 
are indicated diagrammatically in said Fig. 
15 which shows an arrangement, for operat- 105 
ing two bridges each having two leaves such 
as are illist rated in Figs. and 2. Said no 
iors are connected by feed wires p p pp 
with tie confroller house or station, and the 
two motors on each side of the waterway llo 
are connected by common return wires p" p. 
with said controller station. The control 
ling mechanism located at the controller 
station may be of any stiitable or preferred 
forn! and raay be operated to start all of 115 
the notors at once to simultaneously lift or 
lower tail of the leaves of the bridges, or may 
be operated to progressively open in close. 
the everal bridges. Where a number of 
ritisres are lixated side by side, the latter 120 

constretion is a desirable one especially 
when the bridge traffic is heavy, inas) in lich 
as it shortens the time during which a par 
ticular bridge is required to be opened, it 
sing unnecessary to hold all the bridges 125 
open intil a ioaf has passed the last bridge 
of a series and conversely it not being re 
quired to open a given bridge of a series 
intil the boat has reached that bridge. 
My invention includes improved feature: 130 
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of constAuction in the counterweights with 
which bastille bridges are usually provided 
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e e are connected with each other by trans 
verse toits e acting to prevent the spread - - | for the purpose of counterniincing the ling apart of the said side plates when the 

Sile. 
First, referring to the general arrange 

ment of the counterweight, the same, as 
show in Figs. i. 2, 3, 9, 19 and 12 of the 
drawings, consists of a transversely ar 
ranged cointerweight E which is attached 
to the rear ends of and extends between the 
trusses, and occupies at its ends the spaces. 
between the upper ends of the rolling seg 
inents and rear extensions of the upper 
chords of the trusses. 

In Figs. 7 and 8 are shown two vertically 
arranged counterweight sections it is 
which are located in the plates of the trusses 
between the upper entis of the rolling seg 
lanents and the upper chords. 
The transverse counterweight E 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 transverse counter 
weight E is located at a height above the 
bridge floor sufficient for the passage of 
traffic beneath it. 
As a further improvenient in the coh 

struction of a counterweight, my invention 
includes the idea of a metal supporting. 
member, reinforced and strengthened by a 
filling or body of concrete or like lilaterial 
adapted to be applied or inserted in a plastic 
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 neces 
sary for its purpose. 

Both the lateral and transverse counter 
weights E and E referred to consist of 
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 much cheaper than 
metal, while at the same time the inclosure 

in costics are filled with centent or concrete 
in a plastic condition. When completed the 
space within the box is filled with a solid 
body of cement or like material. which re 
tains its shape and serves to give rigidity to 
tie inclosure. na 

In Figs. 9 and iG is shown a counter 
weight E which extends transversely be 
tween the trusses of the bridge, and also 
occupies the planes of the trusses; the coin 
teryweight structure in this instance serving 
to afford a rigid connection between the two 
trusses. As shown in said Figs. 9 and 10, 
the counterweight comprises a box-like 
structure embracing front and rear walls. 
a e", top and bottom walls c" c, and end 
plates e e" (one of which is shown in Fig. 
:)) located in the planes of the outer faces 
of the trusses. Angle bars e e", employed 
to give rigidity to the end portions of the 
conterweight structure and to afford a suf 
ficiently 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 el" extend horizontally through 
the counterweight from end to end thereof, 
otier tie rods et and e extend vertically 
and horizontally through the same. i tie 
rods being attached at their ends to thf box. 
walls. 
spreading and serve to strengthen the body. 
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 
The counterweight is preferably provided 

with one or more pockets F (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 

box-like structures of metal, Egils. con- dition, and then allowed to harden. 

may be made relatively light in structure. 
and the concrete filling when introduced 
therein in a plastic state and allowed to har den, is adapted to give stiffness and rigidity 
to the counterweight structures. . r - 

Fig. 7 show's in end view lateral counter 
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. Each 
counterweight E as shown in the sectional 

o view Fig. 8, consists of a box-like inclosure 
of sheet metal, comprising side plates e e 
and marginal platese" e”. The box-like in 
closure thus formed is secured to the upper 
end of the rolling segment, aid to the rear 
ward extension of the upper truss chord. in 
any suitable manner. The said side pates 

shown provided with a covering plate e' 
constituting part of the front wall of the 
box. The plate e is made removable, be 
ing held in place by retaining bars ele' 
engaging flhe upper and lower margins 
thereof, ad fastened to the front will of 
the counterweightbox in any suitable man 
ne. 
As a further improvement in a rolling lift 

bascule bridge, I make the rolling segalents 
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 pastic condition. The cement or con 
crete as applied to the metal part of the 
segment not only serves to make the same 
stronger and alore rigid, but also acts as a 
counterbalancing weight bringing the cent 
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ier of gravity of the leaf nearer its rear 
etsi, he metal inember or frame of a roll. 
if g segment to which cement or concrete is 
so applied may je made of any desired form 
of St. Fittitute, 

In Figs, 3 and 11, I have shown in cross 
section a hollow or box form of rolling seg 
ment, the interior of which is filled with a 
body of cerinent or concrete is. The main 
part or body of said segment structire coin 
prises parallel, vertical side piates b b. 
an upper plate 2* and a convexly curved 
lower or haaring plate hi. The side walls 
if said segment are sinown as tied together 
by bolts or rods b l' extending through and 
embedded it tie concrete body. 
In Fig. 16. I have shown a somewhat dif 

ferent form of rolling segment, embracing a 
metal member reinforced by cement or con 
erete. In this instance the rolling segment 
is, in its cross sectionai form, like an I 
heam, having the lateral spaces at the sides 
of its central web filled with masses b b 
of cement or concrete. The main frame or 
body of the segment structure comprises a 
central, vertical plate or web l', an upper 
marginal plate or member i and a convexly 
terved plate b which constitutes the lower 
member of the I beam and is convexly 
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curved and forms the curved bearing mems 
ber of the rolling segment. The connection 
between the webb and plates b and b is 
shown as formed and reinforced by addi 
tional plates and angle bars in a familiar 
ne. 
The masses b is of concrete are shown as 

tied together and to he web l' by means of 
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bolts or tie reds , , inserted transversely 
through the web h". Flat plates or washers 
to b are shown is embedded in the cuter 
faces of the masses of concrete b b, and 
provided with holies through which the ends 
of the boits i' t° pass; said plates serving 
to more seriurely hold the masses of concrete 
to the metal frame of the segment. As an 
additional means of reinforcing or Strength 

holding the same on the metal frame of the 
segment, I have shown tie rods l'b' as ex 
tending through the said masses of concrete, 
piral kel with the weh ib" and transverse to 
the bolts b" b°. 
As a still further improvement in bridges 

of the character described in which the sap 

rigidly connected at its top and otton mar 

said Fig. 5, is formed by the traek plate c 
which, as hereinbefore described, constitutes 
the upper longitudinal member of said track 
girder, two parallel vertical side plates (; c. 

is to be understood, however, that the track 
girder reinforced or strengthened by the ee 
ment or concrete as set forth may be va 
riously formed or construicted. For insiance. 
5, an. I beam fornia of girder may by 
employed, such as is showr: in cross section 
iii Fig. 17. In this instance the track girder 
consists generally of the track plate e which 
forms the npper longitudinal member of the 
girder, a lower longitidinal plate or nea 
Berand a centrafvertical web or plate t. 
gins with the top and bottom plates or 
menhefs c and ?. 
is connected with the top and bottom plates 
e c by connecting end reinforcing plates 
and angle bars, as illustrated in said Fig. 17. 
The spaces between the plates, e i at the 

sides of the web or vertical plaie c' are 
filled hy masses a of cement or concrete 
which are held in place and firmly sectired 
to the metal body of ths 
of a plurality of transversely arranged bolts 
or tie rods c' o' which pass at tieir ends 
through and are engaged with vertisai hars 
a c' which extend along the outer facts of 
the said masses e c of cement or concrète. 
The said bolts or tierdds c' c' pass through 
holes in the central plate or web c. The 
metal body of the girder together with the 
tie rods or plates 6 and the upright bars 
6 o' in this instance constitute a me{a fraine 
to which the cemen or concrete, is applied 
when in a plastic condition and which, with 

irder bv, means 

posite structure affording a track girder 
having a high degree of strength and ri 
the mass of cement or concrete, forms a com 

gidity and also great durability because the 
metal body of the girder is to a considerable 
extent protected from rust or corrosion by 
The features of construction relating to 

the center lock, shown and described, consti 
tute the subject-matter of a divisional ap 
plication, Serial Number 529,845, filed No 
vember 26th, 1909. 

I claim--. 

i 

oning the said masses i° b° of concrete and the cement or concrete applied thereto. 

1. In a skew bascule bridge, the combina 
porting tracks for the rolling segments are tion of two swinging leaves which meet each 
formed by track girders, I make said track 
girders of Imetal members, reinforced or 
strengthened: by cement or concrete applied 
thereto. 
As illustrated in Fig. 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 hody 
rt of cement or concrete. The metal nea 
ber of said track girder, as illustrated in 

other at their outer ends when closed, main 
supports on which said leaves are movably 

ristined at their rear ends, auxiliary piers 
one for each leaf, located one at one site and 
the other at the opposite side of the bridge, 
and in position to engage the leaves when 
closed at points between the rear and for 
vard ends of the same, and locking means 
at the meeting ends of said leaves. 

2. In a skew lbasele bridge, the combine 

and a bottom longitudinal member c. It 

instead of box forms of girder shown in Fig. 1: 

The said web or plate f * * : 
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tion of two swinging leaves, each compris 
ing two longitudinal triusses, and roiting 
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 position for 3n 
gagement with one truss of each leaf at a 
oint between the ends of said truss, and Ocking means for connecting the meeting 

ends of said leaves... s 
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 at 
their rear 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 engages and is supported by an auxiliary 
pier having on its forward end a 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 movement is given 
to the leaf, a rotative driving shaft mounted 
on a stationary support, and drying 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. ... . 

5. In 3 rolling lift bascule bridge, the 
combination with a bridge leaf of actuating 
mechanism therefore comprising a rotative 
operating shaft on the leaf, 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 s.aft 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 

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 
airy 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, 

65 

bearings for said shaft and sleeve, mounted 
one on the leaf and the other on a station ary support, said bearings being adapted to 
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| Swing on horizontal axes and in the same 
! vertical plane. 

7. In a rolling lift bascule bridge, actu 
ating mechanisin for the bridge leaf com 

| prising a driving shaft motinted in station 
alry bearings, an operating shaft mounted 
on the leaf, and driving connections between 
said shafts comprising a shaft and a sleeve 
having splined connection with each other, 
oscillatory bearings for said members, 
mounted one on the leaf and the other in 
a stationary support, said bearings being 
adapted to swing on horizonial axrs and in 
the Same vertical plane, and driving con 
nections between said driving and operating 
shafts, and the said shaft and sleeve, con 
prising bevel gear wheels mounted to turn 
On horizontal axes concentric with the axes 
of rotation of the said bearings and bevel 
gear wheels affixed to said shaft and sleeve. 

S. 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 bridge leaf and on a stationary part 
and adapted to swing on horizontal axes, 
a horizontal shaft supporting the bearing 
for said sleeve, beveledgear wheels on said 
sleeve and shaft, a beveled gear wheel 
mounted an 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 beveledgear wheel on said hollow 
shaft intermeshing with the beveled gear 
wheel oil 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 

I said operating shaft on the lea. 
9. In a rolling lift bascule bridge, the 

conbination with a bridge leaf, of actuating 
mcans for the leaf comprising a driving 
shaft mounted in stationary bearings, an op 
erating shaft on the leaf an oscillatory 
shaft 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 gearpinion on said oscillatory 
shaft, a beveled idler gear pinion mounted 
on said pivot si:d and intermeshing with 
that on the oscillitory shaft, a connecting 
shaft located on the bridge leaf in the same 
vertical plane with the oscillatory shaft, a 
pinion on said connecting shaft intermesh 
ing with the idler gear wheel, an oscillatory 
bearing 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 
ing shaft. 

10. In a rolling lift bascule bridge, the 
combination with a bridge leaf, of actuating 
mechanism therefor, comprising a driving 
shaft mounted in stationary bearings, an 
oferating 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 oscilla toy shaft and adapted 
to slide endwise thereoi, an oscillating bear 
ingon the bridge leaf for said oscillatory 
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shaft, a connecting shaft mounted on the 
bridge leaf in the same plane with said os 
cillating shaft, beveled ge:r wheels on the 
adjacent ends of said sciiiating shaft and 
connecting shaft, an idler beveled gear wheel 
on the bridge leaf motinted concentrically 
with said oscillating shaft bearing and in 
terieshing with the gear wheels on the os 
cillatory and connecting shafts, a horizontal 
hollow shaft mounted in stationary bear 
ings and having operative connection with 
the driven shaft, a horizontal shaft mount 
ed in said hollow shaft, an oscillatory bear 
ing for said sleeve attached to said horizontal 
shaft and intermeshing beveled gear wheels 
on said hoovy shaft and sleeves. 

11. In a bascule bridge, a swinging bridge 
leaf embracing a floor frame, two longitudi 
nal trusses which 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 a box-like metal member rigidly at iacheid 
at its ends to the trusses, and a filing of 
concrete inserted in a plastic state it 3 said 
box-like lieulier and formig there wit: a 
rigid, composite structure. 

12. In a bascule bridge, a Swinging bridge 
leaf provided with rolling segments, said 
rolling segments consisting of a metal frame 
or body, iie rods or bolts connected with 
the same, and a filling of cement or coll 
Crete. 

13. In a bascule bridge, a Swill ring bridge 
leaf provided with rolling segments, con 
structed of metal reinforced by cerient or 
(OICrete. 

14. In a bascule bridge, a swinging ridge 
leaf provided with rolling segments, said 
rolling segments consisting of holicw imetal 
inclosures provided with a filling of cenheit. 
or concrete. 15. In a bascule bridge, a swinging bridge 
leaf provided with rolling segments, said 
roling segments consisting of metal in 
closures provided with tie rods extending 
therethrough, and a filling of cement or 
concrete. - 

In testimony that I claim the foregoing 
as my invention I afix Iny signature in the 
presence of two witnesses, this 1st day of 
July A. D. 1907. 

ALBERT H. SCHERZER. 

Witnesses: 
G. R. WILKINs, 
D. E. MARMON. 
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