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MONTGOMERY WADDELL OF NEW YORK N. Y.

DRAWBRIDGE

SPECIFIGATION‘ formmg paxt of Lettem Patent I\Io 908,167, dated Februa,ry 1 1898 :

Applmamn ﬁled April 6, 1897, Serial No. 630,969,

(No model )

To @ZZ w]wm z,zﬁ QY COTLCETTL:
Be it known that I MONTGOMERY WAD-

 DELL, a citizen of the Umted States, residing

at New York, in the county of New York and

state of New Ymk haveinvented certainnew
and useful Impr ovement&a in Drawbridges, of

- which the followmﬂ' 1s & full, elea,r a,nd exaet

10

L5

no 20

description.

This invention relates to. openmw budﬂ*es
in which the 0p61111210' section has a momon in
a vertical plane and in which the raising and

lowering devices are usually rigged upon a

tower or other upright stluctule at one end

| of the moving section.

My bridge may be made w1th a snwle 01'
double moving span and when double with-
out the aid of a supporting-pier in the middle

of the river or
constructed.

gap over which the bridge 1is

An object of the 1nvent1on 18 1o pmwde a
bridge in which the distribution of power ex-
_elted throughout its motion may be prede-
termined, so thﬂ,t the maximum may occur at

the end of the stroke instead of at the begin-
nmg, if it is so desired.

Another ob]ect is to pfowde a bridge of '

this character in which the tendency to bend

- 30

the tower or the “bendmﬂ‘ moment” in the
tower in mlsmn and IGWGPIDG‘ 1s the least pos-
sible.

A further object is S to have the movements

~of the bridge directly and positively under

the control of the moving engine or motor,

- and a still further object is to have the con-
- 35

struction such that when the bridge is closed
the supporting devices shall be under com-

pr ession instead of under tension.

The bridge 1 have invented consmts of a

floor span or truss pivotally supported upon

a bracing lever or leg which is pivoted at a

fixed pomt and located below the ﬂom-—span |

oor- |
span being Ppreferably located between its ex-

the point of pivotal connection with the fi

tremities. At the inner or shore end of the

floor-span a tower is erected, upon Wthh a
guide for the inner end of the span is con-
structed. Suitable draft devices are applied

to this end of the span, which when in motion

- cause the end of the span to travel up or

y down alonﬂ* the guide.

- At the same time the

span swings bodlly upon the hinged bracing-

| lever, causing the outer end of the span to

leave its 11011]:1&1 posﬂnon and swing to a po-

sition beneath and in an upright plane with

the inner end. When the bridge is double,
there are two floor-spans both aetmﬂ' in the

same manner, but on opposite: sides of the

river or gap, and controlled by the same or

~separate motors.

"T'he bridge in its sunplest. fou:n consists, es-
sentially, of & movable section or floor-span
A, one or more pivoted bracing levers or legs

-B and a tower.C, upon Whmh the draft de—
vices and guides f01 the movable section are
rigged. These are the main features of the

single bridge, and for the double bridge the

same pa,rt& are duplicated, each moving sec-
tion or floor- -span extending Sllbstantl&lly |

55
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half-way across the stream, channel or gap

over which the opemnw por tlon ot the bridge
is constructed. - -

The drawings 1llustlate the mventlon with
the fewest 111168 possible for the sake of clear-
ness, the details of construction not bemn
essential parts of the invention. . |

1llustrated in Figures 11 and 12, Whelem the

movements of the moving paris are plotted

in diagrams.. The draft devices are applied

to one end only of the moving section A, and
this end will be designated as the “11111@1:'”_

end and lettered a. The opposite end of the

When the bridge is

the moving seetwn will rest respectwely,
upon the OppE)Slte sides of the gap. Ifitisa

the distant end will abut against the distant
end of the duplicate portion of the bridge. It

70 .

I'ne simplest form of the single brlalwe is

80_"

section will be desmna,ted as the ‘‘distant”
end and is lettered o’.
elosed if it be a single bridge, the two ends of -

‘double bridge, the inner end of the moving
section will Test on one side of the gap, while

96.} T

is desirable to operate the bridge W1th as low .
a tower as possible 00118131361113 with a low

blldﬂ'e 1o aecomphsh which the inner end of

tially the top of the tower, while the distant

end should be brought to a point as far below

the moving section should rise to substan-

the floor-line of the b1 idge as possible without

to take this pOSlthIl below the floor-line it

causing it to sweep too deeply into thespace -

‘below the floor-line; but for the distant end x_oo:'

I should first clear the distant support and
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~ this requires that the initial movement shall

IG

20

25

30

35

be either horizontal or upwardly inclined.
For this purpose a fixed guide for the inner
end of the section is provided, the movement
along which determines the initial direction
of movement of the distant end, as will now
be fully explained.
~In the accompanying drawings, Fig. 1 1s
a side elevation of a complete double bridge
of the type known as the ‘‘through” draw-
bridge. Fig.2isaside elevationof anarched
drawbridge. Figs. 38 and 4 show two forms
of double truss-bridges. Fig. 5 is a sectional
detail of the guide. Figs. 6 to 12, inclusive,
are diagrams illustrating the movements of
the bridge in opening and closing, with vari-
ously-directed guides. Fig. 13 is a detail of
an interlocking joint. -
Referring to the diagrams, the dotted line
b indicates the direction of the guide for the
inner end of the moving section. In Fig. 6
the guide is vertical and the pivot between
the floor-span and the leg is located at the
distant end of the span, so that the said dis-
tant end would travel through the arc d. In
Fig. 7 the guide is vertical and passes through
the point ¢ and through the pivot-point ¢ of
the leg. B. While a is being lifted along the
ouide b to-carry A to its open position, (shown

in the dotted line,) ¢’ describes the movement

indicated by curve d. This is owing to the
fact that while ¢ is moved vertically the sec-
tion turns upon its pivot ¢® and simultane-
ously moves bodily with the swing of leg b
on its pivot ¢. This movement of ¢’ may be
used when the distant end is normally un-
supported or when it does not interlock with

~an adjoining portion of the bridge or when

40
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its support is removable, like a bolt, because
under those conditions the initial movement
of ¢ may be directly downward, as shown.
If the distant end is supported upon a pier or
interlocks with another portion of the bridge,
it is necessary that the initial movement ot
o' shall clear it from its support before it be-
gins to move downward. This 18 accom-
plished by shaping the guide as shown 1n Fig.
S, wherein it will be seen that the guide 0 in-

- stead of being vertical is inclined backward

- 50
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in a straight line radiating from the point c,

a being carried back slightly toreach it. The
oguide here causes a* to draw horizontally and
then take a substantially straight down-
wardly-inclined course along the line d. In
this case the dipping of a' into the space be-
low the bridge is less, and consequently a
lower bridge is possible. Ifig. 9 shows the
straight guide inclined backward still more,
and this provides for an upward sweeping
initial movement of ¢’ while finally bringing
it to a point below the floor of the bridge.
This motion is useful where the double span
is used to simultaneously lift and draw the
abutting ends apart. Iig. 10 shows the in-

clined guide radiating from ¢ instead of from

| ¢, which gives a shallower upward sweep to
¢'. Tig. 11 showsthe guide curved backward

slightly at the lower end and then straight-
ened out into a vertical line. 'T'his first lifts
o' from its distant support and then sweeps
it downward on substantially the same curve
as in Fig. 7. In Fig. 12 the guide first leads
directly backward and then turning a sharp
corner leads vertically upward. This gives
about the same motion to ¢’ as in Iig. 11, ex-
cept that it is sharper. Thus it will be seen
that with a moving section pivoted upon a
swinging leg any motion of the distant end
desired may be obtained by properly direct-
ing the guide for the inner end.

The construction of the guide is merely
that of a track upon which suitable trucks or

75
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rollers or other antifriction devices on the end -

of the moving floor-span run. Fig. 5 shows
a, cross-section of one form of the guide. The
end of the floor-span A is pivoted upon apin g,
carrying two rollers 7, which travel on tracks

t. The tracks are formed of channel-irons,

between the flanges of which the rollers are
confined. |

The principle herein described may be ap-
plied to various types of bridges.

Fig. 1 illustrates what I call a *‘ continuous
through drawbridge.” It is constructed with
upper and lower parallel chords m and n and
overhead or sway bracing. Theleg B is piv-
oted to the upper chord and the raising and
lowering cables connect to the inner end of
the lower chord. The bridge-span proper
terminates at and outside of the tower; but

in order that it may be guided in its initial

movement the upper chord is extended to the
point 7 to engage with guide 0; but here a
compound guide is necessary, because the
point o runs out of the tower at the upper
end of its movement, and so a second guide
b’ is formed in the tower, into which the end

of the lower chord runs as soon-as the bridge

hasbeen sufficiently elevated. Thisprovides
for guiding the bridge throughout its move-

‘ment and lessens the bending moment in the
tower. |

Fig. 2 shows an arched drawbridge in which
the two pivotal points of the leg are substan-
tially in the curve of the arch, thus making
the base of the arch the distance between c
and o. This bridge when open stands en-
tirely clear of the tower and in its movement

enters it only a short distance at the base.

The guide extends along the front posts of
the tower; but the point « travels through
the lower end of it only. A knee &, however,
is formed on the inner end, the apex of which
engages with the guides and travels the full
length. | | |

In Fig. 3 the pivot of the floor-spanisshown
located in the side trussing at a point between
the upper and lower chords and nearer the
distantend of thespan. Theguideisstraight
and backwardly inclined from the point ¢

Q0
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‘and commences ata ﬁdint outside of the towér,
which necessitates an addition to the tower at
‘the base to support it.

Fig. 4 shows the floor-span constructed with

an A-truss, its pivoted connection with the

leg being at the apex of thetruss. The ouide
here is curved at the base and straight but
very slightly ineclined backward through its
upper course.
moving section into a true vertical position:

This throws the floor of the

whenopen. Ifalsoprovidesfor an easy sepa-

ration and-jointer of male and female inter-

locking parts at the distantends. This figure

~ alsoshowstheaddition of a supplemental sup-

C1g
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25
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- hinged arch when the bridge is closed.
1s illustrated in Figs. 7, 8, 9, and 10.
~ The tower is a desirable although not an
essential feature of the invention.
means for lifting the inner end of the mov-

35

port for the floor-span when in its closed Po-
sition.  This consists of a shelf or ledge S,
formed on the leg. | '

It is obvious that the e.onnectiori between |
the leg and the moving section may beat the |

extreme distant end of the latter, as shown
in Fig. 6, although this may not be a desir-

able construction under all circumstances.

It is also obvious that in nearly all forms of

tween the moving section and the leg is at a
point intermediate of the extremities of the

~moving section the leg may be extended be-
point directly over the

yond the pivot to a
two distant ends of the moving section where

they will rest against each other to form a

This

Other

Ing section may be provided. =

. The invention is subject to many modifi-

40
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cations and to various details of construction

ous pivots, the relation in location between

the exiremities of the moving section and
- pivots and in the raising and lowering de- |
vices, all of which are comprehended by the
principle of the invention herein described.

In this bridge the power required at the

- beginning of the opening movement may be

- comparatively small,becauseitis then largely
- supported upon the leg orlegs, and the work
- to be done is merely that required to swing

~ but as the bridge approaches the fully open

the-leg on its pivot and to swing the spanon

1ts pivot, about which it is nearly balanced:

- position the load becomes greater, which fact

55

Is an advantage in that other retarding de-
vices become unnecessary. Thus it is pos-

~sible to regulate the power required to op-
erate the bridge in any given position by the

- location of the pivots ¢ and ¢ and the direc-

60

tion of the guides.

When the bridge starts upon its upward

movement, the lateral strain upon the guide

and tower is greatest, but as the bridge is

then at the lower end of the tower the bend-

ing moment of the tower is very small. As
‘the bridge rises, the lateral strain becomes

-

of gravity of the moving parts is approach-

ing the tower. When the bridge is entirely

open, the bending moment is, practically zero,
as then the stress is in the vertical line of

the tower. -

Anotheradvantage of this bridge over other -

vertically-swinging pivoted bridges is that it
can be opened and closed quicker because it

traverses the most direct course in moving
from one position to the other. The ordi-

nary pivoted drawbridge must swing through.
| the are of a circle of which my bridge only

traverses the radius. - .

In my bridge an endless rope connee‘ted.to_

and leading in opposite directions from the

inner end of the moving section and wound
around a winding-drum is positively driven

by a motor, and to reverse the direction of
movement of the bridge merely requires the

reversal of the motor. In the double bridge

the leg is the main support for the floor-span,

The motive power is indicated at p in the
several figures. In double bridges a single
motor might be used for operating both sec-
tions uniformly; but one of the advantages of

sections may interlock with each other by a

the stress in which is compression instead of
. | tension. |
the double bridge where the connection be- |

5

3o

90

this bridge is that theabutting ends of the two
95

male and female joint, as shown in Figs. 3and

4, and still not require that the sections shall

for by directing the guide, as in Ifig. 8, the in-

terlocking joint separates and joins properly
whether the sections move together or not.

| move in exact unison in opening and closing,

100

From this it follows also that one half of the - |
bridge may be opened while the o’_ph_er haif re-

_ | _ | mains closed.
affecting particularly the location of the vari- |

Having thus described my. invention, I

- 1. Inanopening bridge, the combination of -

Ilos"-'-

amovable floor-span, alever pivoted ata fixed

point, located below the same and to which -
110

‘the span is bodily attached, a support upon

which one end of the span rests when the
bridge is closed, lifting means attached to the

other end of the span and means for clearing

the supported end while simultaneously lift- o

I'IS
2. Inanopening bridge, the combinationof = -
a section, both ends of which are movable, a -

ing the other end, substantially as described.

tower adjacent to one end, provided with a

guide in which the near end of the section

moves, a pivoted leverlocated below the sec-
tionand upon which the moving section turns,
and meansforraisingand lowering the guided
end of the section. | | A

I20

3. Inanopening bridge, the combination of -

{ two movable floor-spans whose outer or dis-
tant ends abut against each other when the

'rzs--

bridge is closed, and two pivoted supporting-
levers respectively therefor, the abutting

spans forming an arch of which the levers
constitute a continuation, substantially as

described. |

less and less owing to the fact that the center 1 - 4. Inanopening bi*idge, the éombihaﬁion-QE |

o
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“two movable floor-spans whose outer or dis- |

tant ends are respectively provided with the
male and female parts of an interlocking
joint, and means whereby either or both of
- sald spans may be bodily moved in a substan-
tially longitudinal direction to separate the
- parts of the joint and lift the shore or near
- ends of the spans to open the bridge.

In testimony whereof I subseribe my signa-
ture in presence of two witnesses.

MONTGOMERY WADDELL.

Withesses:
FRANK S. OBER,
HARRY DBAILEY.
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