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PateENT OFFICE.

-~

JOHN A. L. WADDELL, OF KANSAS CITY, MISSOURL

LIFT-BRIDGE.

SPECIFICATION forming part of Letters Patent No. 506,571, dated October 10, 1898,
Application filed November 10,1892, Serial No, 451,504 (No model.)

To all whom it may concern: ,

Be it known that I, JOHN A. L. WADDELL,
a citizen of the United States of Awerica, re-
siding at Kansas City, in the county of Jack-
son and State of Missouri, have invented cer-
tain new and useful Improvements in Lift-
Bridges; and I do hereby declare the follow-
ing to be a full, clear, and exact description
of the invention, such as will enable cthers
skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings;and to letters
and figures of reference marked thereon,
which form a part of this specification.

My invention relates to lift- bridges, espe-
cially designed for both a maximum span and
a maximum lift,and is especially adapted for
ship eanals and harbors where masted vessels
are required to pass beneath the lift span
when it is elevated, and where, if required,
heavily loaded trains and railway engines
may pass over the lift span, when it is lowered
to grade, and which furthermore may have
sufficient capacity to provide for the separate
passage of vehicles and pedestrians over the
bridge.” This bridge, therefore, requires sim-
plicity and great strength in its structural
organization, and its operating mechanism
must be such as to secure a superior method
of counterbalancing all moving parts as well
as for compensating and equalizing the vari-
able strains which may come upon the mech-
anism, and must furthermore be applied ina
direct manner to lessen the friction as well as
to reduce to the minimum the load required
to be lifted. This can best be effected by a
system of cables and counterweights eompris-
ing a part of my invention, which invention
further consists in eertain details of construc-
tion hereinafter .particularly described and
designated in the claims.

Figure 1 isa side elevation of myimproved
lift bridge, showing the span lowered in full
lines and elevated in dotted lines. = Fig. 2 is
a plan of the. pier, lower operating sheaves
and drum. Fig. 3 is a plan of the upper op-
erating sheaves. Fig. 4 is a diagram illus-
traling the position of the sheaves, cables,
lift-span and weights. Fig. 5 is an end ele-
vation of the upper portion of the bridge.
Fig. 6 is a side elevation of the base of one
of the inclined brace columns, with means

for adjusting the same. Fig.7 is a sectional
view taken through the line z—x of Fig. 6.
Fig. 8 is a side view, partly in section, illus-
trating the hydraulic buffer and its connec-
tions with a reservoir. Fig. 9 shows detail
views of the adjusting screws with which the
cables are supplied for taking up the stretch
thereof. Fig. 10 is a detail view illustrating
the base portion of one of the columns of the
tower. Fig. 11 refers to detail views of one
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end of the lift-span, showing the upper and .

lower guide rollers. Figs.12 and 13 are side
and end views of the weights which arelocated
in the vertical guide columus; and Fig. 14 is
a plan view of the coupling plate which con-

‘nects the cables to each other.

Upon opposite sides of the eanal, 1, are two
strong well braced towers, 2,each having ver-
tical inner columns, 4, resting upon a pier, 5,
and inclined coluwns or braces, 6, and guys 6*
resting upon an abutment, s’,5,and 7, orupon
the solid walled side of the canal, the towers
being connected at their upper ends by a
trussed strat, 8, which extends across the ca-

‘nal to hold them truly in a vertical position,

and sometimes sustained laterally against
wind pressure when the span is lifted, by in-
clined guys 6* disposed in the same plane
with the vertical columns. The upper ends
of the towers on the same side of the canal
may also be connected to each other by
trassed strats 8%, Sheaves 9 9% and 10 10* se-
cured toshaftssupported in bearings upon the
respective towers at their tops immediately
over the vertical inner columns, 4, carry
eables 11, 12, which are attached at one end
to the respective ends of a lift span, 13 and
at the other end to counter-weights, 14, 15,
which latter are of sufficient weight to pro-
perly balance the lift span, a series of these
cables and weights upon each end of the
span being necessarily employed as here-
inafter described, to support a bridge span
of sufficient length to permit vessels to pass
beneath it. As the bridge is thus counter-
balanced and supported by the weights at
whatever position it may be placed, it is nec-
essary to provide other means for lifting and
lowering the bridge. This I accomplish by
means of separate cables for lifting the bridge
span, and by means of other cables to pull
upon the weights when the span is lowered.
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The span ig 1ifted by cables 16, and 17,0ne
of which, 16, is secured to one end of the lift
span; 13, and passes over sheave 9%, thence
down through the tower to a pulley 22%, at
the base thereof, and thence around a drum,
18%, driven by an electrie, hydraulie, steam
or other motor, 19, hereinafter deseribed.
The other cable, 17, is secared to the other
end of the lift span, and passes around the
sheave 10* and over the sheave 9, and thence
passes downwardly through the tower to the
drum, 18, and is wound thereon, togetherwith
the cable 16, the dourse and movement of the
cables to lift the span being shown in Fig.4.
The counterbalancing weights 14 and 15 are
lifted or pulled upon to allow the span to de-
scend by gravity by means of cables 20 and
21. - The cable 20 is attached to the weights
14, and passes up to and around the sheave
9 and over a pulley 23, below and outside of
the sheave 9, and then passes down through
the tower 2, to and around the pulley 22 to
the drum, 18 to which it is secured.

The cable 21 is secured to the counter-
weights 15.and passing up to and over sheave
10 upon the tower, thence downwardly across
to the opposite tower, and beneath sheave 9,
around the pulley 23, and down parallel with
cable 20 as shown in Fig. 4, to the drum 18,
and is wound thereon together with cable 20
to lift or pnll upon the weights as shown in
Fig. 4, and permit the span to descend.

‘When the span has descended to the line
of grade the inotor may still be held open to
act with any requiréd power within its ca-
pacity, to pull upon the weights sufficiently
to allow the span by its consequent prepon-
derance of weight, when the weights arethus
acted upon, tosolidly rest and be seated upon
the pier, and when thus seated may, or may
not, be securely held by any preferred form
of brake or locking mechanigm.

The various cables herein employed are
connected to the span or to the weights by
turn-buckles, 24, which provide means for
adjusting the several cables grouped together
to compensate for unequal expansion, and
thus distribute the weight uniformly over all
the cables.

The weights 14 and 15 are suspended from
the looped ends of the cables, 11 and 12, by
means of a roller, 25, supported between
channel bars, 26, and the loops and cables can
be adjusted by the means shown in Figs. 12
and 13 to take up any expansion or contrae-
tion which may occur, so that the strain upon
all the cables will be equaiized. The outer

ends of the bars, 26, carry depending rods, 27,

which pass through the ends of a series or
pile of cast iron counter-weights, which are
held thereon by nutsserewed upon the thread-
ed ‘ends of the rods, 27. The weights are
grouped in two sections of two or more piles
each of weights, each section being held
within a vertical shaft or column 4, in the
towers, which guides them in their travel and
holds the weights in place, each weight be-

866,871

ing removable, and additional weights being

readily attachable if reguired to balance the

span because of rain, snow, or other obstrue-
tion.

When a series of looped ecables is em-
ployed, they may be coupled together, to
travel without displacement or friction, by
plates, 29, the projecting ends of which
are held securely together by bolts, 30. See
Fig. 14.

The lower ends of the weights are connect-
ed to the end of the span by a counter chain,
31, composed of cast iron links, 32, to pass
beneath the inner foot of the tower and up-
wardly therein, the weight of the chain 31
being such that it will exactly counter-bal-
ance the weight of the series of cables con-
nected therewith, while its cost is much less
than would be a series of cables.

The end of the counterchain 31 and the
several series of weights are connected by
eye-bolts, 34, screwing into the bottom weight,
chains, 35, connecting the eye-boits with a
pulley 36, having a loop 38, which is connect-
ed by an open link, 39, with the end of the
cast iron counter-chain. The several groups
of weights will thus distribute their power
which will exert its full force in a single line
of draft, and serve to nicely balance the
weights of the severalcablesthroughouttheir
entire movement, as the counter-weight chain
31 will follow-and displace them throughout
their entire movement.

‘When the bridge has reached the limit of
its upward movement, it is arrested by con-
tact with hydraulic buffers B placed respect-
ively at the feet and at the tops of the towers,
which receive the impact or foree of the blow
and thus relieve the bridge members of the
shock which would otherwise be caused, and
permit the span to seat itself steadily-at the
end of either movement.

The buffers B preferably econsist of an outer’

casing, 40, connected by a supply pipe, 41,
with a reservoir, 42, containing glycerine or
other suitable non-congealing liquid, an in-
ner foraminous cylinder, 43, through the per-
forations of which the liquid is pressed into

an intermediate annular space, 41, and a hol--
"low or eylindrical plunger, 45, which also pro-

vides an air chamber 46, to cushion the plun-
ger and reeeive a portion of the shock. The
buffers are also provided with a pipe which
connects with the supply pipe 41. _

The towers are, when necessary, held truly
in position against the strain of the lift span
and against wind pressure, which is excessive
when the span is raised, by guys 6* extend-
ing laterally from the tops of the towers in
the same plane with the vertieal columns of
the towers, and are securely anchored to the
abutments or stone walls at a suitable dis-
tance from the feet of said columns. A stable
tower structure of sufficient height may thus
be obhtained to permit the largest vessels to
pass unobstructed beneath thelift span when
it is elevated to the tops of the towers, and
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the main guide columns are held truly in po-
sition. .

The'strut connecting the tops of the towers
prevents the latter from coming together, to
lose their parallelism, when the load is on,
and thestrain upon the cablesextending from
tower to tower between the motor, the weights
and the lift span serves as a tie to closely
bind the upper ends of the towers to the strut,
and thus secure stability in the direction of
the central line of the bridge. '

The ecables for raising the bridge and for
pulling upon the weights to permit the span
to desecend are secured to the latter in line
with theside trussesand passover the sheaves
and pulleys, as hereinbefore described, to
drums, operated by a steam, electrie, hy-
draulie, or other motor located upon one
side.of the bridge below the elevation of the
grade, thus to provide protection, eclose prox-
imity, and direct communication between the
power and the work to be performed, and
bring the strains upon the cables in direct
line with the trusses of the lift span.

The span is guided in its travel and held
laterally against excessive wind pressure by
friction rollers, b and ¢ supported upon axles
secured to the ends of the span to rest against
thesidesof thevertical column and receive the
direct force of excessive lateral pressare of the
wind, which would otherwise interfere seri-
ously with the vertical movement of thespan.
The guide rollers b abut against the front
vertical plain faces of the towers 4 which pro-
vide ‘a bearing for the same, and the supports
fortheguiderollersbare provided withsprings
b’ which permit said supports and rollers to
yield with the longitudinal movement or with
the contraction and expansion of the span.
Adjacent to the rollers b the ends of the span
have rollers ¢ for preventing lateral displace-
ment of the span, and the axes of these roll-
ers are at right angles with the axes of the
rollers b,and théy contact either with thesides
of the column 4 or with angle plates attached
thereto.

The vertical towers 2 can be adjusted should
they settleand become outof plumb by means
of wedge-shaped plates, 47, which are placed
beneath the lower ends of theinclined braces
6, and this adjustment is accomplished by
loosening the bolts which hold the braces 6
down totheir foundations, The wedge-shaped
plates ean then be moved to make theadjust-
ments by means of jacks which are placed
under the feet of the braces 6.

An observatory 45, is placed upon the lift
span well above the grade line, and a watch-
man stationed there can signal the approach
of a vessel, or by suitable means start or stop
the movement of the operating machinery.
‘When the span has been lifted sufficiently to
allow the approaching craft to pass beneath
it, the observer will be able to detect it by
means of a peeper; 50, consisting of a verti-
cal tube, 51, nupon which is journaled a hori-
zontal tube, 52, under the span, which may

be swung or turned in any required direetion:
to. point to the approaching vessel, the tubes
being provided with reflectors and lenses to
bring the image in view tothe observer.

In the accompanying drawings Figs. 6 and
7 show -the structure of the guys 6%, which
are made up of angle plates and bars riveted
together. Tig. 10 shows the form of the ver-
tical column 2,and the inner vertical columns
against which the guiderollers carried by the
lift-span bear.

Various modifications will readily suggest
themselves to a skilled engineer, in carrying
out the invention hereinbefore described,
without departing from the true-spirit there-
of, although some of the details of construc-
tion herein described arespecifically claimed,
and only comprise improvements upon well
known devices employed for other purposes.

Having thus described my invention, T
claim as new and desire to secure by Letters
Patent—

1. Alift bridge comprising towers, an inter-
mediate lift span, counter-weights for sup-
porting the lift span, and means for pulling
upon the weights to allow the lift span to de-
scend by gravity substantially as described.

2. Alift bridge comprising towers, an inter-
mediate lift span, counter-weights for sup-
porting the lift span,and means for relieving
the weights of sufficient power to hold down
the span by the consequent preponderance of
its weight, snbstantially as deseribed.

8. A lift-bridge having supporting towers.
between which islocated a vertically movable
span, eonnterweights connected to the span
and guided within thetowers;and a connected
series of weightsor links attached tothe coun-
terweights and to the span.

4. In a lift-bridge a lift span having coun-
terweights attached thereto, a connected se-.
ries of counterbalaacing weights or links ex-
tending from the counterweights to the lift-

span,and cables or ropes attached to the coun-

terweightsand to the lift span for hoisting
and lowering the span,substantially asshown.

5, In a lift-bridge, a lift span having coun-
terweights attached thereto, a connected se-
ries of counterbalancing weights or links ex-
tending from the counterweighis to the lift-
span, and cables or ropes attached to the
counterweights and to the lift span, said ca-
bles or ropes extending to a drumover which
they are wound in opposite directions, for the
purpose set forth. .

6. In a lift-bridge, a span having counter-
weights connected thereto, counterbalancing
chains attached to the counterweightsand to
the span, cables or ropes for lowering the span
attached to the counterweights and hoisting
cables attached to the span, the hoisting and
lowering cables being guided to a drum oper-
ated by a suitable motor, for the purpose set
forth. - SR

7. A lift bridge comprising towers  having
vertical guide columns, and inclined rear col-
umns, with means for adjusting the same an

70

75

8o

85

90

95

100

105

I10

1

120

12§

130



I0

4 , , 506,571

dintermediate span adapted to be raised and
lowered upon the guide columus, and lateral
inclined guys located in the plane of the
guide columns, substantially as described.

8. A lift bridge comprising supporting tow-
ers having vertical columns between which ig
located the lift-span, said vertical columns
carrying the hoisting mechanism, inclined
rear columns having means for adjusting the
Same, the vertical columns being supported
upon piers, substantially as shown, and for
the purpose set forth.

9. In a lift-bridge the supporting towers

. having on their adjacent faces gnides for a
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lift-span, the upper portions of said towers
having sheaves or pulleys, counterweights lo-
cated and guided within the supporting tow-
ers, inclined brace columns with means for
adjusting the same so as to act upon the ver-
tical towers, and lateral guys, the span hav-
ing means for holding the same in movable
contact with the inner faces of the columus,
substantially as shown, and for the purpose
set forth. :

10. A lift bridge ecomprising towers, an in-
termediate lift span, and rollers upon the
ends of the span outside of the tower columns
to preveut lateral displacement of the lift
span, substantially as deseribed.

11. A lift-bridge comprising towers or col-
umns with front and side vertical plane sur-
faces, in combination with alift-span having
rollers adapted to engage with the plane sur-
faces of the columns, substantially as shown.

12. In a lift-bridge, the main columns or
towers having front vertical plane faces form-
ing bearings for guide rollers carried by the
lift-span, said guide-rollers being mounted
upon yielding supports, in combination with
rollers for preventing lateral displacement of
thelift-span which are substantially asshown.

13." A lift bridge comprising towers, an in-
termediate lift span, and bydraulic buffers to
receive the upward impact of the bridge span,
substantially as described.

14. A lift bridge comprising towers; an in-
termediate lift span, and hydraulic buffers to
receive the downward impact of the lift span,
substantially as described. ‘

15. A lift bridge comprising towers, an in-
termediate lift span, a strut connecting the
topsof the towers, and cables extending across
from the tops of the towers which support
the lift span and act as ties upon the towers,
substantially as desecribed.

16. A lift bridge comprising towers, an in-

termediate lift span, a pulley supported at the
top of the tower, a cable carried by the pul-
ley, a counter-weight for supporting the lift
span, and a chain counter-weight for balanc-
ing the cable, substantially as described.

17. A supporting and elevating tackle com-
prising a number of cables which are con-
nected to the lift span and to weights, chain
counterweights connected to the weights and
to the lift-span, and means for adjusting the
chain counterweights upon the weights at-
tached to the cables.

18, In a lift-bridge comprising towers and
a lift-span, elevating and lowering tackle con-
sisting of a plurality of cables which are con-
nected to the lift-span and to weights, each
pair or set, of weights having attached there-
to a counter balancing chain the opposite end
of which is connected to the lift-span, sub-
stantially as shown, and for the purpose set
forth.

19. A snpporting and elevating tackle for
lift-bridges, comprising a plurality of cables
which pass over a pulley so that said eables
will act in unison or together, said cables be-
ing connected to ecounterweights, the coun-
terweights also carrying counterbalancing
chains which extend to the lift-span of the
bridge.

20. Alift bridge comprising a tower formed
of frout and rear columns, a lift span between
the towers, and adjusting plates under the
feet of the rear columns, substantially as de-
seribed.

21. A lift bridge carrying an observatory
upon the lift span, and a peeper suspended
from the span to revolve upon a vertical axis
to determine when the bridge has passed the
tops of the masts, substantially as desecribed.

22. A bridge having a lift-span, a peeper
consisting of a vertical tube with lenses, the
lower end of the peeper being below the un-
der side of the lift-span, for the purpose set
forth. T ‘

23. A bridge having a lift-span, in combi-
nation, with a peeper for determining when
the lift-span has been elevated sufficient to
allow the passage of an object beneath the
same. '

In testimony whereof I affix my signature in
presence of two withesses.

JOHN A. L. WADDELL.

Witnesses:
WM. H. Roweg,
NELLA PAYNE.
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