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 UNITED STATES PATENT

FEFICHK.,

~ MONTGOMERY WADDELL, OF NEW YORK, N. Y.

LIFTING BRIDGE.

No. 800,947,

Specification of Letters Patent.
Application filed February 12, 1908, 8erial No. 415,530. |

Patented June 18, 1808.

T'o all whom it may concern:
Be it known that I, MonTcoMERY WAD-

DELL, 8 subject of the King of Great Britain,
in the city, county, and State of

residing in
New Y%)rk, have'invented a certaln new and
useful Improvement in Lifting Bridges, of
which the following is a specification.
The present invention has relation to that
fpdra,w-bridge wherein one or two sce-

tions of bridge are arranged to turn up out of
the way of navigation around a stationary
trunnion or pivot upon its abutiment or pier
and the principal oﬁject ol the mvention is
the provision of improved means for so
counter - balancing ‘ |
movement up or down that the rotative
moment exerted by the weight of the bridge
in one direction 1s always approximately
equal to the rotative moment of a counter-
weight in the opposite direction, while at the
same time the Eridge In either extreme posi-
tion is securely braced against the wind pres-
sure 1n such a way that the resistance of such
pressure 1s exerted through a long lever arm.

Another object of the invention is the pro-
vision of an mmproved means for causing the
necessary movements of the bridee, what-
ever the counterweight arrangement may be.

One advantage of my invention is that the
ends above named arc secured by means of
great strength, simplicity and rehiability and
without resorting to pivotal attachments of
the counterweight eitlller to the bridge itself
or t0O exterior tower or piers. '

My ihvention is illustrated in the accon-
panying drawings wherein

Figure 1 shows one form of bridge provided
with my invention, in side elevation, with the
lifting section in its lowered position, Fig. 2 is

& similar view of another form of bridge, Figs.
3 and 4 show the same bridges, in side eleva-

tion, and in raised position, Fig. 5 is an end
view showing the counterweight and pre-
ferred bridge operating means, and Fig. 6 is a
side view of the apparatus shown in Fig. 5.

A bridge section of any well known form is
indicated at 1, the same being pivoted at 2 to

- suttable foundations on the piers 3.
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In Figs. 1 and 3 is shown a bridge adapted
to-swing between suitable side supports 4
preferably provided with lateral bracine in-

dicated in dotted lines at 5 and unitinge the

Su I_[)ports on opjl)ositc stdes of the bridge.
In Figs. 2"and 4 the bridge is shown swing-
g between zide supports 6 of a somewhat

the -bridge during its

i

different form, the same being braced later-
ally at the stationary road-way 7 whose con-
tinuation, in this form of bridge, is upon the
top of the movable section. In this it is dis-
tinguished from the form shown in Figs. 1
and 3 wherein the stationary road-way 8 is

' continued upon the lower stringers of the
bridge. ' ' | .
“In both forms of bridges the mode of opera-

tion is the same and the following description
will apply equally well to either. The side
supports are provided with suitably shaped
inclined guide-ways 9 extending from the
upper-forward corner downwanf

wardly, asshowninthedrawings. Eachguide
01s IE)l'mzi(]ed with a raised rack 10 placed pref-
erably mid-way of the width of the guide as
shown in Fig. 5. The in-board end of the
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and rear- |
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tilting  bridge section carries a movable -

counterweight so supported and arranged-

with respect to the bridge and the guide-way
9 that its weight exerts a wedging action be-
tween the bridge and . guide-way tending
to Iift the bridge.  Ifor this purpose the op-
posite sides of the movable bridge section
are provided with suitable slots or guide-
ways 11 which may be inclined to the verti-

cal when the bridge is down as shown in’

Ifgs. 1 and 2 or may-have such iorm or direc-
tion as is consistent with the operation of my
device m any given structure.

The counterweight 12 extends across the
bridge from side to side opposite the slots 11
and 1s preferably constructed, as shown in
Figs. 5 and 6, with rollers 13 extending into
sald slots and having appreciable play so that
they may roll against cither face of the slot,
and provided with extensions 14 having a
corresponding play within the slots.  On the
opposite sides of the counterweight 12 are
prvoted two rollers 15 bearing upon the
smooth portion of the guides 9, and these
rollers are preferably provided with in-set

gear teeth 16 meshing with the rack 10, for

the purpose of moving the bridge up and

down by the.use of mechanism carried by the

counterweight. 1t 1s to be understood, how-
ever, that my broad invention does not néces-

sarily include the mechanism thus gituated

on the counterweight for moving the bridge.

In the preferred form shown the rollers 15
arcunited by shafting 17 extending across the
counterweight to a bearing 18, Spur wheels
19 arc fixed in"the shafting'17 and are driven
by pmions 20 which’imay or may not be
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united by the couplng 21, and which are
driven through gearing 22 by electric or other
motors 23 carried by the counterweight i2.

T+ will be clear that, by running the motors
23 in one or another direction, the pinlons 16
on the rollers 15 will tend to move along the
racks 10 on the guides 9 and thus
make the counterweight travel along said
ouides. At the same time it is equally clear
that any movement of the counterweight 1s
Jimited by the sides of the
wrhen the Tollers 15 move over the guides 9 1
one direction or the other the rollers 13 will
De pressed against ope or the other side of the
slots 11 so as to exert rotative tendency upon
the movable bridee section in one direction
or the other. |

While the member 12,shown in the Figs. 5
and 6, is vreferably made heavy enough to
serve as a counterweight, this is net essential
to one aspect of my mvention which covers
ihe means deseribed for moving the bridge,
whether or not the support 12 serves as @
connterwelght. | -

Assuming the bridge to be in nosition

shown in Higs. 1 and 2, if the roller 15 be
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given & mMOvVemeny |
around its center 1t will tend to move down
virtue of the engagement be- |

of mnegative votation
the guides by _ |
tween the pmions 19 and the rack 10, But
the direction of the upper side of the slot, 11

malkes an acute anele with the surface of the

and the downward tendency due to

ouide Y
and the ro-

the weight of the counterweight and
A . 3 . - T ’ - %
the roller 15 will produce the

tative action of
e of o wodoe driven between the upp
sffect of o wedge driven between the upper

curlace of the slot 11 and the guide 9, tending
to widen the angle and so impart a negalive

robation to the movable bridge section.
widening of the angle between the slot
the upper surface of the guide Y 1s made clear
by comparing Mg, 1 for instance, WL T~
resents the bridee when lowered and ¥1g. 6,
which shows the relative positions of the
slotted member o1
when the bridge is partly raised.  The angle
Letwreon the slob and the guide 9 is larger In
Fie. & than it is in ¥1g 1. This wedgmng
aetion Ss confinued vntil the slot reaches a
position at right angies 60 the surface of the
catde ¢ ol 4

raached or nearly reached the end of therr
smavol within slod 11, As the bridge is fur-
ther tiited soward by rotation of the Hers
<15 ths rollers 19 ipove within the siot U 11
the oppopite divection, and wien the briage
i fully wp ws shown in Kigs. 3and 4 the rollers
12 have reburned to ohab end of the slot 11
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fally down as sHOW 1D H1Z8. 1 and 2. |
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tend 1o

slot 11 and that

and

the bridee and the guide 9

I ward movement the distance oi
weight 12 from the pivotal pomt

ene bhe rollors 13 nave |

‘through the trunnions
apite ot

bridge, rotation of the roller .

' and adapted to travel aicng both
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downward movement of thé cotmnterweight
tending to raise the bridge. -

“As the bridge approaches its limit of up-

the counter-
2 increases,
so that when the bridge is finally raised the
resisiance to wind pressure is exerted through
o maximum lever arm. Owing to my con-

struction however the turning moment of the.

sounterweight upon the briage sctually de-
sreases in proportion as
of the bridge appreacies & vertical plame
ions or pivois 2, and this m
the fact that the counterweight
raoves away from the pivotal poind. Thas

‘effect is produced by the peculiar shape of the

suides 9 and the relation of the slot 11 there-
fo at each position of the bridge. These
fhould be 8 jculated thet, when th
SAcuULd LY 50 CaidUlale Loet, waoen Ulo
oravity of the counterweight nas been re-
solved into components, one of which 15 at
right angles

should be slways substentially equal and
opposite to the turning moment due to the
weight of the bridge. ' - '

Tt will be seen on inspection oi Higs. 3

direction will produce the same

action between the slot 11 and the guide 9
As the bridge
1

as has been mentioned above. &
is always substantially counterbalanced, the
coller 15 will be relied upox only to overcome

L

the ineriia and frictional and aiv resistances

incident to movement of the bridge. |
I prefer to shape the guides 9 a5 shown, 80

that the rollers 15, bearing upon one end or

the other of the guides § when the bridge 1s

- - cwg . ) :-E'-F -

I one extreme poOSIUion, WEHE

assisting in support of the bridg
Various changes may be mads

hodiment of my lnvention witheud

from the spirit thereof and I
myself to the details herein snowz
scriped. ~

What L claim 1s—

1

1. A lifting bridge comprising it CombIng-
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departing

the center of gravity

do not lm 1
and de-
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.o the slob 11 and the other at
right angles o the surface of the cuide 9, the
-turning moment of the rormer comp onent
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tion & pivoted member, a stationary guide- *

o

way, a guideway upon the pivoted bridge
member, and a counterweight resting against
and adapted to Aravel siong both of said
.I,.n... _ . : . . ) b A --b * 4
ouideways, substantially as deseribed.
2. A Ifting bridge comprising 1 combina-

tion & pivoted member, a stoblopary gulde-
nivoted bridge

way, a guideway upon the 1
member, a counterweight, anc sup vorting
mesns Tor the counterwoight resting
of saxd
cuideways, substants ally as deserinas,

3. A lifting bridge comprising in combina-
tion a pivoted member, a stationary oulde-

way, o guideway upon the pivoted bridgs

'
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for the counterwei%ht 'reating é,g&inst and
adapted to travel along both of said guide-

ways, and means carried by said counter-.

reight for causing the same to move alo

sald guideways, substantially as described.

4. A lifting bridge, comprising in combina-
tion a pivoted member, a stationary guide-
way, & guideway upon the pivoted bridge
member and a counterweight suspended so
a8 to exert pressure upon both of said guide-
ways simuﬁ:aneously, substantially as de-
seribed, L

5. A lifting brpiflge coraprising in combina-
tion a pivoted ndember, a stationary Euide—

way, a guideway upon the pivoted bridge

member making. an acute angle with the

- Stationary guideway when the pivoted mem-
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ber is at one extreme position, 8 counter-
weight, supporting means therefor resting

againgt both of sald guideways, and means
for causing said supporting means to exert |

a wedging action upon said guideways, tend-
ing to increase the angle between them, sub-
stantially as (lescribeg. _
6. A hfting bridge comprising in combina-
tion & pivoted member, & stationary guide-
way, 2 guideway on the pivoted bridge mem-
ber, & counterweight, and rotary supporting
means for said counterweight making me-
chanical engagement with one of said guide-
ways and adapted to impel the counter-

weight and move the pivoted bridge mem- |

ber, substantially as described.

7. Alifting bridge comprising in combina-

tion a piveted member, a stationary guide-
way, & guideway on the pivoted bridge mem-

ber, and bridge moving mesns bearing

against said two guideways and adapted to
e:-:ﬁﬁ,ﬂge the angle between them, substan-
tially as described. )

- 8. A Ifting bridge comprising in combina-
tion a pivoted member, a stationary guide-
way, a guldeway on the pivoted bridge mem-
ber maﬁiing an acute angle with sald sta-
tionary guideway when the pivoted member
18 1n one extreine position and bridge-moving
niea«ss adapted to exert o wedging action
upon said guideways tending to increase the

angle between them, substantially as de-

scribed. | |

9. A BIifting bridge comprising in combir a-
tion a pivoted member, a stationary guide-
way, a rack thereon, a slot in the pivoted

‘bridge member, rollers in said slot, a toothed

roller on said guideway engaging with said
rack, & common support for said rollers, and

&

means ior rotating the toothed roller, sub-
stantially as described. - ,

10. A’hfting bridge comprising in combi-
nation a pivoted member, & stationary guide-
way, & rack thereon, a slot in the pivoted
bridge member, a counterweight, rollers jour
naled on said counterweight and running in
sald slot, a toothed roller running on said
guideway and having teeth engaging said
rack, said roller also journaled on said coun-
terweight, and means for rotating the last
nametfbmﬂer, substantially as deseribed.

11. A lifting bridge comprising in combi-
nation & pivoted member, a stationary guide-
way at each side thereof, 2 movable guide-

way on each side of said piveted member,

and a counterweight hung across the bridge

upon supports extending across both guide-

ways on both sides of the bridee, substan-
tially as described. : .
12, A hfting bridge comprising in combi-
nation & pivoted member, stationary guide-
ways at the

able guideway on each side of the pivoted
member, & counterweight hung across the
bridge upon supports extending across both

guideways upon both sides of the bridge, and

means for foreing said supports to move
along both of said pairs of guideways so as to
change the angle between them, substan-

tially as deseribed.

13. A hifting bridge comprising in combi-

nation a pivoted member, stationary guide-

ways carrying racks at the two sides of the

-bridgg, & slot In each side of the pivoted
m

memoer, & counterweight hung across the

“bridge on supports extending into said slots,

8 toothed roller on each stationary guideway,
8 shaft extending across the counterweight
and joining said rollers, and mechanisin car-
ried on the counterweight for rotating said
shaft and rollers, substantially as described.

14. A Ihfting bridge comprising in combi-
nation & pivoted member, a stationary guide-
way, a guideway upon the pivoted bridge
member, a counterweight, supporting means
for the counterweight resting against and
adapted to travel along both of said guide-
ways, and means for causing the supporting

means to move along said guideways, sub-

stantially as described. _
MONTGOMERY WADDEILL.

Witnesses:
H. S. MacKayg,
M. A. BurLEeg.

two sides of the bridge, 2 mov-
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