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UNITED STATES

PaTeENT OFFICE.

WILLIAM SCHERZER, OF CHICAGO, ILLINOIS; ALBERT H

. SCHERZER -

ADMINISTRATOR OF SAID WILLIAM SCHERZER, DECEASED.

LIFT-BRIDGE.

. SPECIFICATION formmg' part of LettersPatent No. 511,718, dated December 26,1893,

Application filed ’VIay 29, 1898,

Serial No. 475,905. (No model.)

To all whom it may concern: '
:Beit known that I, WILLIAM SCHERZER, of

Chicago, in the county of Cook and State of

Illinois, have invented certain new and use-
fal Improvements in Lift-Bridges; and I do
hereby declare that the following is a full,
clear,and exact description thereof, reference
being had to theacecompanyingdrawings, and
to the letters of reference marked thereon,
which form a part of this specification.

My invention relates to that class of lift-
bridg ges or drawbridges known as bascule-
brldﬂes, in which the bridge is opened and
closed by vertical circular movements of the
spans or spau.

Among the primary objects of my inven-
tion are, to produce a lift-bridge in which no
supporting pivots shall be used and in which,
consequently, the structural weaknesses and
other defects incident to the use of support-
ing pivots shall be avoided; and to produce
a ba,scule bridge in which the centers of grav-

ity of the movable spans shall be so dlsposed,

that, if the spans be free from all restraint,
they will automatically assume a partially
open position; the actuating mechanism be-
ing thus aided in starting both the opening
and closing movements of the bridge-spans.

Other obJects of my invention are to pro-
vide means for readily and securely locking
the spans in closed position, and to p10v1de
compact and efficient couneetlons for actuat-

ing the spans.

My invention consists in the novel features
of construction and arrangement as hereinaf-
ter deseribed and clcurneu

The more precise nature of my invention
will be better understood when described
with reference to the accompanvmo draw-

ings, in which—

I‘lgure 1 is a view, principally in side ele-
vation, of a bascule-bridge embodying my in-
vention, certain parts being shown in verti-
cal lonwltudmal section on the line 1--1 of
Fig. 2. Fig. 2, is a plan view of the bridge.
FIO‘ 3,is a plan view of theinner part of one
of the bridge-spans; the flooring being par-
tially 1emoved to expose eertam structural
parts. Fig. 4, 1s a vertical longitudinal see-
tion of part of the bridge, taken on the line
4—4 of THg.3. TFig. 5,1is an enlarged vertical

longitudinal section of the outer or meeting
ends of two bridge-spans, showing certain
parts of the locking-mechanism. Fig. 6,1is a
detached plan view of the locking-mechan-
ism. Fig. 7,1s a transverse vertical section

-of one of the bridge-spans, taken on the in-

direct line 7—7 of Fig. 4. Tig. §, is a de-
tached view, in side elevation, of an actuat-
ing-mechanism for raising and lowering the
bridge-span. Fig. 9,1s also a side elevation
of the actuating-mechanism, taken at right
angles from the point of view of Fig. 8. Flo‘
10 is a side elevation of the inner end of the
bridge-spans, showing a modified form of con-
nection for preventing slipping of the span
upon the pier.

Previous to my presentinvention, the mov-
able spans of bascule- bridges have been
mounted upoun horizontal pivot-pins:and the
centers of gravity of such spans have been
so placed that when freed from all restraint
the spans would remain in whatever position
they may have oceupied when released, either
open or closed or partly open. The use of
supporting pivots is very objectionable, ow-
ing to the liability of injury to the plns or
thelr‘ bearings by the constantly varying
loads and strains brought upon “the parts.
Moreover, the equal balancing of the mov-
able spans of these bridges is also seriously
objectionable inasmuch as it requires de-
velopment of great power in the actuating
mechanism and also oceasions. great. strain
upon such mechanism in starting the move-
ments of the spans for opening and clos-
ing the bridge. As will be seen from the en-
suing description, I have produced a bascule-
bridge in which supporting pivots for the
movable spans are wholly dispensed with; the
spans rocking at their inner ends dlrectly
upon the bmd@e -piers. It will also be seen
that T have so dlsposed the centers of gravity
of the movable spans that when the spans
are released from restraint they will, if open,
partly close, and will partly open if closed;
thus relieving the actnating mechanism of
the severe labor and strains incident tostart-
ing the opening and closing movements of the
spans.
~ In the prinecipal ﬁ0u1 es of the drawings, I
have shown a baseule‘brldve embodymu my
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invention, having but a single movable span,
but it is to be understood that the bridge may
either have one or two spans as desired; the
outer end of a singlespan bridge meeting the
opposite abutment, and the outer ends of the
double spans meeting each other, as isshown,
for example, in Fig. 5.

Inthesaid drawings, A designates the shore-
pier of the bridge, this pier being built up of
masonry or in any other suitable manner to
afford a stable support for the movable span
of the bridge. Above this pier A is built the
approach B to the movable span; this ap-
proach being shown as consisting of a hori-
zontal roadway upon which (in the case of a
railway-bridge) any desired number of track-
rails C are laid. Obviously in the case of . a
foot and carriage way bridge, the rails C will
not be present. The approach B isshown as
anchored securely to the pier or abutment A
by anchor-rods B’ the lower ends of which are
secured to anchor-plates or “crabs” B® and
which extend upward through columns or
pillars B? upon the pier A; theapproach rests
upon these columns or pillars and the upper
ends of the anchor-rods B’ are bolted or oth-
erwise strongly secured to the approach.

It will be obviousfrom the ensuing deserip-
tion, that the precise construction of the ap-
proaches may be varied to accord with the
special requirementsof each particularbridge,
and that the approach structures do not form
an exclusively essential part of my present
invention.

D designates, as a whole, the movable span

of the bridge which span rests at its inner or’
shore end directly upon the pier A and nor-:

mally projects outward to or toward the op-
posite bank of the waterway orravine.

though it may, of course, be of wood or of

both wood and metal if desired. The inner:

or shore end of the span preponderates in
weight over the outer end of the span, and
the said inner or shore end is of curved or
sector-shape so as to enable the span to rock
vertically upon the pier A. Moreover, the
preponderance of weight of the shore end
of the span over ifs outer portions is such
that, if freed from restraint, the span will
stand at a lateral inclination about midway
between the horizontal position shown in
solid lines in Fig. 1 and the vertical position
indicated in dotted lines in said figure, The
framework of the span may, in other and
minor particalars, be of any suitable struct-
ural character, but as shown it is formed of
upper and lower longitudinal side-sections b
b’ converging toward the outer end of the
span and connected together by vertical
braces b* and oblique braces 0%, there being,
of course, as many duplicate sets of such
parts, between the sides of the span, as the
width of the span may demand. The sector-
shaped inner end K of the span is shown as
secured to the outer ends of radial braces b4,
as well as to the inner vertical braces 0% and

This
span is shown as built of metal beams, al-'

said sector-shaped end is preferably backed
and strengthened, as well' as weighted, by
heavy backing beams or timbers b®and braces
b® approximately as shown. The intention is
to open and close the bridge-span by rocking
it inward and outward upon its sector-shaped
end E, and provision is made for preventing
this end of the span from slipping inward or
outward upon the pier A. Such means may
be of various structural types and, for pur-
pose of illustration,I have shown in Fig. 1, a
rack and gear-tooth engagement and in Fig,
10 a chain connection between the sector-
shaped end of the spanand the pier. In Fig.
1 a horizontal rack-plate If is shown as se-
cured upon the upper end of the pier, and
the cross-bars or teeth of this rack-plate are
shown as arranged to enter the spaces be-
tween the cross-bars or teeth of a gear-plate
F’ which is secured to the outer side of the
segmental end E of the span; the rack-plates
thus preventing the end of the span from
slipping either inwardly or outwardly upon
the pier. In Fig. 10, twoorany desired nuni-

ber of chains T% or cables, ropes, or similar

flexible devices are shown; one end of each
of said flexible devices being connected to
the outer part of the top of the pier, and the
opposite end of said flexible device being
connected to the upper part of the segmental
end I of the span, these flexible connections
I preventing the end of the spau from slip-
'ping inward upon the pier. One, or any de-
sired number of similar flexible connections
I3 are also provided, each of said connections
being secured at one end to the inner part of
the top of the pier and at its opposite end to
the lower part of the inner end of the span,
and thus preventing said span from slipping
outward upon the pier. Thus inanyeventa
constant relation is maintained between the
pier and the end of the span resting thereon,
and all slipping or displacement of the span
is obviated.

Various means may be employed for rock-
ing the span so as to open and close the
bridge. I have shown a gear-train actuated
either by an electric-motor or by hydraulic
pistons, but suitable cable-winding gear or

any otherdesirableactuating mechanism may

be employed; it being borne in mind that,
whatever the precise character of the actuat-
ing mechanism may be, it shall operate posi-
tively upon the span preferably in both di-
rections, to lift and also to depress the span.
So far as my invention contemplates the di-
rect resting of the shore-span upon the pier,
and the consequent avoidance of the use of
supporting pivots for the span, it is immate-
rial whether the span be counterpoised so as
to be inert in all positions, or prone to remain
open, or ¢closed, or partially open. But so far
as the relation of thespanto its actuating de-
vices is concerned, it is desirable that the
span be so constructed as to assume a par-
tially open position, as above described, inas-

much as this enables the span to assist the
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actuating - mechanism in starting to either
open or close the hridge. L
Referring more particularly to Figs. 1 and
4, T will describe the actuating-mechanism
which I have shown. & designates a rack-
bar which is located at the upper part of the
inner end of the bridge-span, this rack-bar
being carried by a pair of pivoted beams G’
to be hereinafter more fully described. The
teeth of this rack-bar are formed upon the
under side of the bar and preferably extend
throughout the length of the bar,and are en-
gaged by a gear-wheel G* which is journaled
in the upper end of a vertical supporting-
frame II resting upon the pier A. This gear-
wheel G? forms the upper member of a verti-
cal train of gears which are likewise jour-
naled in the supporting-frame H. The teeth
of the gear-wheel G® mesh with the teeth of a
gear-pinion G® which is actuated by a gear-
wheel G* upon the same ghaft which carries
the gear-pinion G2 The gear-wheel G¢ meshes
with a gear-pinion G® which is actuated by a
gear-wheel G® upon the same shaft as that
which carries the pinion G° The gear-wheel
G® meshes with a gear-wheel mounted upon
the armature shaft of a suitable electric-mo-
tor I. It will thus be seen that when the ar-
mature-shaftof the motor is caused to revolve
in one direection, its motion is transmitted
through the train of gearing Gf G% G%, and
G* to the gear-wheel G? causing the latter to
draw the rack-bar G to the left and thus raise
the bridge-span. When the armature-shaft
is rotated in the opposite direction, the gear-
wheel G? is likewise oppositely revolved and
moves the rack-bar to the right so as folower
the bridge-span. Ihave, as abovestated,also
shown a hydraulic piston or ram mechanism
for raising and lowering the bridge-span. J
designatesthecylinders of the ramsand J’ the
pistons thereof. Inthis instance the gears G,
G4 G®and GParedispensed with,and the gear-
wheel G? carries a barrel G” having oppositely
disposed radial extensionsor offsets g. Chains
@3, or cables, ropes, or equivalent flexible con-
nections are used to connect the lower ends
of the pistons J’ with the barrel G7; the lower
ends of said flexible connections being se-
cured to the cylinders J, and said flexible
connections being attached to cross-heads ¢*
¢* carried by the lower ends of the pistonsJ’

~ which cross-heads are provided with guide-

55
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wheels ¢’ ¢’ running on suitable ways, as
shown, The upper end of one of the flexible
connections G? is connected to the outer end
of one of the extensions g uf the barrel G7
while the upper end of the other connection
G? is seeured to the barrel at the point of
juncture of the outer end of the opposite ex-
tension ¢ therewith. The object of this ar-
rangement is to provide a greater leverage at

" the time the bridge is open, so-as to hold the

spans firmly in their open position and pre-
vent shifting or swaying thereof by wind
pressure. The proper valves and pipe con-
nections are provided forthe cylinders J,and

t

the arrangementissuch that when the bridge-
span is to be raised, water is let into the left
hand cylinder J, depressing its piston J/, un--
winding the corresponding chain from the
barrel G7 and extension g and revolving the
gear-wheel G? to the left; the rack-bar G be-
ing also moved to the left, and the bridge-
span being raised. 'When the bridge-span is
to be lowered, the opposite piston J’ is de-
pressed, unwinding the corresponding chain
G® from the barrel G'and opposite extension
g, turning the gear-wheel G* to the right so
as to move the rack-bar G also to the right,
and thuslowering thespan. Asbeforestated,
the counterpoise of the spanissuch that when
the span isfully raised it tends to rock down-
ward,and when fully lowered it tends to rock.
upward, and thus in either event the span
assists the starting of the hydraulic pistons,
or the electric motor, or whatever other actu-
ating-mechanism may be employed to open
and close the bridge.

It is desirable that means shall be provided
for arresting the downward movement of the
span, and for maintaining it rigidly in. its
horizontal position without reliance upon the
actuating devices. This is accomplished by
one or more beams J? secured at one end to
the upper part of the inner end of the span,
and arranged to engage beneath the floor of
the approach B when the span is in its proper
lowered position.
the outer ends of the spans (when two spans
are used) should be locked together so as to
prevent vertical movement on the end of one
span relatively to the other. For this pur-
pose I have provided the attachments which
I'will now proceed todescribe. Asstated pre-
viously, the beams G’ which carry the rack-bar
G are pivotally connected to the upper part of
the inner end of the span. D, To be more pre-
cise in this respect, however, the outer ends
of the beams G’ are pivotally connected ec-
centrically, as at &, to two mutilated disks or

‘wheels K which are journaled so as to oseil-

late in the upper part of the inner end of
the bridge-span. TPeripherally these disks or
wheels are toothed and each meshes with one
of the two gear pinions K’ which are carried
by a horizonial revoluble shaft X? said shaft
being journaled horizontally beneath the floor
of the bridge-span. At each end, the shaft
K* carries one of two beveled gear-wheels I3
and also, intermediately of its ends, said shaft
carries a third beveled gear-wheel K = These
gear -wheels K% and K* mesh with beveled
gear-wheels I{° upon the rear ends of revolu-
ble horizontal shafts K° which are journaled
in suitable bearings as %k°so as to extend lon-
gitudinally of the bridge-span. At their outer
ends, the shafts X earry each a gear-wheel
K7 which meshes with one of three gear-pin-
ions I8carried at the inner end of one of three
revoluble shafts K’; these shafts being jour-
naled in suitable bearings %’, so as to extend
longitudinally of the bridge-span beneath the
floor of the same. At their outer ends the’

e
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shafts I carry gear-wheels K* which mesh
with gear-pinions K'Y carried at the inner
ends of revoluble shafts X?; said shafts be-
ing journaled, in suitable bearings x? beneath
the floor of the bridge-span, so as to extend
longitudinally of said span.

It will be seen by reference to Figs. 1 and
6, that the shafts KX? are placed laterally out
of alignment with the shafts K¢ and that the
shafts K'* are placed above the plane of the
shafts K”; these arrangements being among
the minor details of construction, and being
therefore not absolutely essential, but serv-
ing to bring the locking devices, connected
to the outer ends of the shafts K'? into proper
position relative tothe outerend of the bridge-
span.

Referring now more particularly to Figs. 2,
5 and 6, d designates threoe recesses which are
formed in two sets, one above the other, in
the outer end of the bridge-span D, said re-
cesses being placed vertically in the end of
the span and being open at topand bottom,
and being also each designed to receive one
of six projections d’ carried either by the
outer end of a similar opposing bridge-span
or by the opposite approach or abutment.
Within the outer end of the bridge-span D
are placed three longitudinal guides L each
of which is located midway between two of
the adjacent upper and lower recesses d and
in each of which works a nut L’ into which
Each
of the three screw-threaded shafts 1.2 is con-
nected, by a suitable eoupling /, or otherwise,
to the corresponding shaft K. To the oppo-
site, upper and lower sides of each nut I/ are
pivoted the adjacent ends of two toggle-arms
12 the outer ends of which are located near
to the inner open ends of the recesses d. To
the outer ends of the toggle-arms I° are piv-
otally connected two links I.* which are piv-
otally connected to the bridge-span at points
justbackof therecessesd. Thearrangement
is such that as the shafts K*? are rotated in
one direction or the other, as will be pres-
ently explained, the nuts L’ are moved out-
ward or inward by the threaded shafts 1.2
thus causing the outer ends of the toggle-
arms L2 to approach toward or to recede from
the inner ends of the recesses ¢, said arms
always moving oppositely from each other.
When the toggle-arms L2 are moved outward
their outer ends come into direct contact
with the inner ends of the shoulders or pro-
jections d’ and thus prevent the ends of the
spans from separating from each other verti-
cally, and drawing or forecing them together
in case they do not come exactly in align-
ment with each other when lowered. 1In the
opposing end of the span D’ (or in the oppo-
site pier or abutment) are mounted three
blocks L® working inward and outward each
in a guide L® and each actuated by an ad-
justing-serew L7 threaded through a station-
ary block L3; the outer end of each screw L7
being headed so as toturn in the correspond-

ing movable block L” and the opposite ends
of the serews being squared to receive a
wrench or otherwise formed to expedite the
turning of the serews. Thus by turning the
screws L7 in one or the opposite direction,

the blocks I” are brought into position for.

contact with the nuts L’ so as to bear against
the same when the spansarelowered. When
the nuts I” are moved inward the outer ends
of the toggle-arms I7 are carried inward away
from the inner ends of the recessesd and the
free ends of the bridge-spans are permitted
to separate vertically from each other; or the
free end of a single span is free to separate
vertically from the opposite pier orabutment,
in the case of a single-span bridge. '

The connection between the beams G’ and
the disks or wheels K is such that when the
gear-wheel G? is first- moved to raise thespan
D it first draws the beams G’ to the left suf-
ficiently tooscillate the disks I{ through about
one-fourth of a revolution, causing the bev-
eled gears K’ to rotate the shafts K¢ K and
K in such manner as to move the nuts L’
inward and unlock the span, as above de-
seribed. At the completion of this oscilla-
tion of the disks K they are stopped from
further inward movement by a stop-nut M
which is threaded adjustably upon the inner
end of a rod M’, and which moves outward
and strikes the inner end of a boss M? at the
upper end of the column B3 The rod M’
passes through the boss M? also extends lon-
gitudinally beneath the floor of the span D
(preferably working through suitable guides,
as m) and is connected to the disk K pref-
erably about a quarter of the way around
the point of connection of the beam G’.
While the span is being lowered the point
of connection of the beams G’ is inwardly op-
posite from the center of the disks K, or, in
other words, the disks remain “on the dead
center,” so that the outward thrust of the
beams G’ serves to lower the span; the lock-
ing mechanism remaining idle. Just as the
span reaches the lowest limit of its move-
ment, the nut M again strikes the boss M2
rocking the disks K outward and raising the
beams G’ out of alignment with the center of
the disks K. The disks KX then continue to
rock outward and the nuts L’ are moved out-
ward so as to lock the locking-mechanism.
Other means may obviously be employed to
give a similar movement to the said disks,
that deseribed being only one of many that
may be employed for this purpose.

When the span is to be raised, it is neces-
sary to raise the outer ends of the rails C
upon the approach B so as to enable the in-
ner ends of the rails upon the span to clear
the outer ends of the approach-rails. For
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pivoted upon a rock-shaft N’ extending trans-
versely of the approach. The rock-shaft N’
carries a number of spurs n» which engage
beneath the ends of the rails, while the lower
end of the rock-arm N extends into the path
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of movemept of a shouldep N2upon the rack-

bar G, S when thg rack-bar moves in-

wardly th§ shoulder N2 strikes the lower eng
€

G is Supported by

Io th
15

20 f
7]

a pair of bendent loeking-arms S which
by th

30

againgt rising—partie ularly shoulq
ating Mechanism
lease

40 th

heir outep ends ang
thereby Drevent furthep downwarq move-
ment thereof,

B an approaep of the king illustrated,
Wherein the meeting point of the two Spans
is eonsiderably elevated above the Supports
on which the Spans rest apqg roll,
are Dreferably arranged to abut together
when closed, go as to form i
- Obvious thaf inasmuch gg

the spang are held from 4
'eirsupports, theabutting together of the
free ends of the spans will prevent the sink-
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adjustable blocks T3 L7 are brovided egpe. |

cially for the purpose of L con-
of the spang not-
Wlthstanding variations in the Dosition of the
ends of the Spans proper broduced by varia-
i other caugeg,
The arrangement of the sliding blocks op nuts
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L7 17 0 that they will be advanced into eop-
~tact with the blocks P15 is obviously desip-
able in ordep that the abutting parts of the
bridge Maynot interfere with eachother ip the
closing or Opening of the Spans, the said nuts

With the blocks I,5 15 after the Spans are cloged
by the mechanism and in the manner herein-
'eforeAdescribed. It is obvious that in the
caseof a bridge arranged to form an ayeh when
closed, sueh ag'is herein shown, the inwardly
Projecting apip Or part of the Span which en-
fages the overhauging bart of the bridge ap-
Proach ig relieved from the i

D 80me cases, as for instance where the
center of the bridge is not sufficiently ele-
vated ahove the Supporting surfaces upon
which the Spans rest to Permit the uge of the
arch Dbrineiple, or inroad bridges adapted for
carrying re]ative.ly Small loads, the abutting
together of-the free ends of the spans wilj not
be relied upon for the purpose of carrying
the load, hyt the engagement of the rear or
inner engg of the spans with the Overhanging
barts of the bridge approach will pe alone
relied upop for Sustaining the freg ends of

the case of Jow bridges or those in which the
bridge floop is necessarily locateq only a shorg
distance above the Supports on - which the
Spans rest, ag Would be the Case where the
roadway ig only slightly elevated above the

is common in other bridges, '
In g bridge subjected to heavy traflic, sucl,

forinstance asthe railroaq bridge herein illyg.

trated, I prefer 0 50 proportion the parts of
the bridge that the Spans wijj uphold the Joaq

overhanging bartof the bridge approach; this
construction having the advantage that the
two Spans wil] Sustain each 0ther~independ-
ently of the Cantalever aetion of the spang in
case any accident shoula happen by which
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the cantalever principle chould prove inef- | when free from vestraint, substantially as de-

fective, while on the contrary, the load will

ed.
3. Alift-bridge having & movable span Pro-

e sustained entirely by the engagement of 70
the said arm OF projection with the overhang- vided at one end with a curved part adapted
ing part of the bridge structure in case the to rest and roll upon a sqpportmg surface,
areh principle should fail to operate, as would | said span being counterpmsed aynld having its
be the caseif the load should come upon one center of gravity in such pogﬂmn_that the
span of the bridge when the other span was | span will rest, when unreshramed, in an in- 75
not in position to coact with it. termediate point of its throw, and ac@uatmg
As far as the main features of my inven- mechanism opemtively connected Wlph. the
tion are concerned, it is ohvious fhat the | span and acting to move the same p051t1ve1y
curved part of the structure of the bridge in either direction, substantlally as de-
need not necessarily be formed in & circular seribed. 80
curve, but may be of other shape and also 9. Alift-bridge having a movable span pro-
{hat the supporting surface on which it rests vided with a curved part adapted to roll upon
may be curved instead of straight, and if {2 supporting surface, & _rack-bar car.me(l by
straight need not necessarily bein a horizon- the span, and an actuating .mechamsm em-
tal position; it being obvious that the gen- pracing a gear wheel engaging he racx- ar 85
eral advantages arising from the construc- and acting to move the same ongltudmally
tion shown will be obtained when the con- to raise and lower the outer end of the spah,
tact surfaces of the curved part of the span substantially as deseribed.
and the supporting surface be made of other 10. A lift bridge consisting of WO movable
than the exact shape shown. spans, each provided with a curved part 90
1 claim as my invention— adaptedto restupon asupporting surface, an
1. Alift-bridge having a movable span pro- | locking devices on the adjacent ends of the
vided at one end with a curved part adapted gaid spans, comprising suitably actuated parts
to rest and roll upon & stationary supporting movable vertically relatively to the spans,
surface, substantially as deseribed. whereby the ends of the spans may be drawn 95
9. Alift-bridge having a movable span pro- | into alignment with each other, substantially
vided at one end with & segmental or gector- | as described.
shaped part adapted to rest and roll npon & 11. Alift-bridgehavingamovable span pro-
horizontal supporting surface, substantially vided with a curved part adapted to rest and
as described. roll upon & supporting qurface, a locking 10¢
3. A lift-bridge having a movable span pro- mechanism located at the outer end of the
vided at one end with a curved part adapted | spant and means for giving oscillatory move-
to rest and roll upon & supporting surface, ment to the span having operative connection
and means holding the said curved pars from with theloeking mechanism whereby the lock-
moving or slipping on said surface, substan- ing mechanism 8 automatically actuated 103
tially as described. ; when the span is moved, substantially as de-
4. Alift-bridge having & movablespan pro: seribed.
vided at one endwith a curved part adapted 12. Alift-bridge havinga movablespan pro-
to vest and roll upon 2 sapporting surface, | vided with a curved part adapted torest an
and teeth or projections on the said curved roll upon & supporting surface, & locking
part adapted to interlock with projectionsont mechanism located at the outer end of the
the supporting surface tohold the said curved | span and means for actuating the span com-
art from moving or slipping on said surface, rising a recl rocating par connected Wi
substantially as deseribed. the locking mechanism DY means affording
5. Alift-bridge having a movable span pro- lost motion petween the parts whereby the
vided at one end with a curved part adapted locking mechanism is automatically actuated
1o rest and roll upon a stationary supporting when the pridge is moved, substantially as
surface, and actuating devices for moving the described.
span acting upon the span to give osecillatory 13. Alift-bridge havingamovable span pro-
movemenb thereto,substantially as deseribed. vided with a curved part adapted to rest and 12°
6. Alift-bridge havingamovable span pro- toll upon & supporting gurface, & locking
vided at one end with a segmental or sector- mechanism located at the outer end of the
shaped part adapted to rest and roll upon span, an oscillating disk on the span having
horizontal supporting surface, and means for | operative connection with said locking mech-
moving the span comprising & horizontally anism, and actuating mechanism for the 125
movable part connected with the span at or | bridge compri ingareciprocating part eccen-
near the central point of said segmental or trically connected with said disk, substan-
sector-shaped parb,substantiaﬂy asdescribed. tially a8 described.
7. A lift-bridge having a movable span pro- 14, Alift-bridge havinga movablespan pro
yided at one end with a curved part adapted vided with a curved part adapted to restand 13°

to rest and roll upon 2 supporting surface, | roill upon a supporting surface, a locking
said span being counterpoised and having its mechanism located at the outer end of the
center of _gravity in such position as to hold | span an oscillating disk on the span having
the span atan intermediate pointin its throw operative connection with said locking mech-
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anism, a rack - bar eccentrically connected
with said disk, a gear-wheel engaging said
rack-bar and an actuating mechanism oper-
atively connected with the gear-wheel, sub-
stantially as described.

15. Alift-bridgehavinga movable span pro-
vided with a curved part adapted to rest and
roll upon a supporting surface, a toggle lever
locking mechanism located at the outer end
of -the span, an oscillating disk mounted on
the span and having operative connection
with said locking mechanism, and actuating
mechanism for the span comprising a recip-
rocating part eccentrically. connected with
the disk, substantially as described.

16. Alift-bridge having a movable span pro-
vided with a curved part adapted to rest and
roll upon a supporting surface, a toggle lever
locking mechanism located at the outer end
of the span, an oscillating disk mounted on
the span and having operative connection

with said locking mechanism, actuating mech--

anism for the span comprising a reciprocat-
ing part eccentrically conneected with the disk
and means acting on the disk to give initial
movement thereto sufficient to enable the re-
ciprocating part to turnthe disk whereby the
latter will be in position to be moved by the
saild reciprocating part when the bridge is
closed, substantially as described.

17. Alift-bridge having a movable span pro-
vided with a eurved part adapted to rest and
roll upon a supporting surface, a toggle lever
locking mechanism located at the outer end

of the span, an oscillating disk mounted on.

- the span and having operative connection
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with said locking mechanism, a rack-bar ec-
centrieally connected with the .disk, a mov-
able stop carried by the span and also eccen-
trically connected to the disk and engaging
a stationary part of the bridge structure, a
gear wheel engaging the rack-bar, and an act-
uating mechanism for revolving said gear-
wheel, substantially as described.

18. Alift-bridge consisting of two movable
spans each provided with a curved part adapt-
ed to rest and roll upon a supporting surface,
means holding the said eurved parts from

moving or slipping on said supporting sur-.

faces, the said spans being adapted to abut

against each other at their free ends when in-

their lowered position sc as to constitute an
arch, substantially as described. .

19. Alift-bridge havinga movable span pro-
vided at its inner end with a curved part
adapted to rest and roll upon a supporting
surface and provided also at its inner end
with an arm or projection adapfed to engage
an overhanging stationary part of the bridge
pier or shore structure to limit the downward
movement of the outer end of the span, sub-
stantially as described.

20. A lift-bridge consisting of two movable
spans, each provided with a curved part
adapted to rest and roll upon a supporting
surface, and adapted to engage with their in-
ner ends with an overhanging stationary part

of the bridge pier or shore structure, and
means holding said eurved parts from mov-
ing or slipping on said supporting surfaces,
the said spans being adapted to abut against
each other at their free ends when in their
lowered position so.as to constitute an arch,
substantially as described.

21. Alift-bridgehaving a movablespan pro-

vided ‘at its inner end with a curved part.

adapteéd to rest and roll upon a supporting
surface, said span being adapted to engage at
its inner end with an overhanging stationary
part of the bridge pier orshore structure,and
a locking device applied to connect the span
with the overhanging part of the pier or shore
structure to hold the span from movement,
substantially as described.

22, Alift-bridge havinga movable span pro-
vided at its inner end with a curved part
adapted to rest and roll upon a supporting
surface, said span being adapted to engage at
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its inner end with an overhanging stationary -

part of the bridge pier or shore structure, a
locking device applied to connect-the span

with said overhanging part of the pier or shore

structure, and means for actuating the bridge
having operative connection with and con-

structed tomove saidlocking device whereby

the same may be automatically actuated, sub-
stantially as deseribed. .
23. Alift-bridge having a movable span pro-
vided with a curved part adapted to rest and
roll upon a supporting surface, said span be-
ing adapted to engage at its inner end with
an overhanging stationary part of the bridge
pier or shore structure, a locking device for
connecting said arm or projection with said

overhanging part, means for actuating the-

bridge eomprising areciprocating part, which
is connected with and moves the span and
which hasoperative connection with said lock-
ing mechanism, substantially as described.

24. Alift-bridge having a movablespan pro-:

vided with a curved part adapted to rest and
roll on a supporting surface, track-rails upon
the span, track rails upon the. bridge ap-
proach, the ends of which, adjacent to the
span, are vertically movable, and actuating
devices for lifting the movable ends of said
rails when the span is moved, substantially
as described.

25. Alift-bridge having a movable span pro-
vided with a curved partadapted torestand
roll on a supporting surface, & rack-bar con-
nected with the span, and an actuating mech-
anism operatively engaging the rack-bar,
track rails mounted upon thebridgeapproach,
and rock-arms engaging a shoulder upon the
rack-bar and also engaging the ends of the
rails to lift the latter, substantially as de-
scribed.

26. A lift-bridge consisting of two movable
spans,each provided with'a curved part adapt-

“ed to restand roll upon a supporting surface,

and movable nuts or blecks upon the end of
one span adapted to be shifted into contact
with bearing surfaces on the end of the other
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span, when the spans are lowered, substan-
tially as described.

27. Alift-bridge consisting of two movable
spans,each provided with a curved part adapt-
ed to rest and roll upon a supporting surface,
and abutting parts on the adjacent ends of
the spans of which those on one span are ad-
justable toward and from those on the other,
to secure accurate contact of the same, sub-
stantially as described.

28. Alift-bridge consisting of two movable
spans,each provided with a curved part adapt-
ed to rest and roll upon a supporting surface,

locking devices on the adjacent ends of said
spans, comprising blocks adapted to bear
against contact surfaces, said blocks having
operative connection with the actuating de-
vices of thelocking mechanism,substantially
as deseribed. .

In testimony that I claim the foregoing as
my invention I affix my signature in presence
of two witnesses.

WILLIAM SCHERZER.

Witnesses:
C. CLARENCE POOLE,
ALBERT II. GRAVES.
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