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UNITED STATES PATENT OFFICE

JOHN LYLE HARRINGTON OF KANSAS CITY, MISSOURL

LIIE‘T BRIDGE ‘

1,027,477.

Specification of Letters Patent‘

Application filed October 14, 1910 Serial No. 587,050,

1o all whom it may concern:

Be it known that I, Joun Liyvie Harring-
TON, a citizen of the Umted States, residing
at Kansas City, in the county of Jackson
5 and State of Missouri, have 1nvented cer-
tain new and useful Improvements in Lift-
Bridges; and I do declare the following to
be a iull clear, and exact deseription of the
mventmn, such as will enable others skilled
in the art to which it appertains to- make
and use the same; reference being had to
-the accompanying drawings, and to the let-
ters and figures of reference marked there-

_ on, which form a part of this specification.

My invention relates to double deck 1ift
bridges; and has for its principal object to

provide a lift bridge characterized by a |

main lift span havmg a traffic deck, a lower
deck suspended from the main lift span,

lowering. the lower deck while the main
span is statmnax v, thus remlnmd in service
“the traffic deck of the main span while the
lower deck is mlsed to permit passage of
vessels.

A further object is to. provide simple |

mechanisms by which both said -deck and
span may be raised simultaneously to afford
greater vertical clearance and to permit the
passage of tall masted vessels under the
bridge.

These and othel desirable- objects are at-
tained by-the construction illustrated in the
‘accompanying drawings; in which:—

Figure I is a side elovation of a bridge
(‘onstlncted in accordance with my inven-
tlon, the main span fxnd lower deck both be-
ing in the traffic-carrying position; the side-
walk structure: being omitted for greater
clearness of iHustration. Fig. II .is an en-

larged cross section of the bud%, viewed

on “the line TT—IT of Fig. I, omitting. the
tower and the locking devices, Fig. TIT is
a view similar to Iig. IT, showing the lower
deck in raised - posmon 1elat1vely to the
main span. Fig. IV is a shortened plan
view of the main deck, also of the mecha-

nism in the power house, the roof thereof

being removed. Fig. V is a sectional eleva-
tion of the upper ])01t10n of one of the tow-
ers, showing the weights, shéaves-and cables,

viewed in the direction of arrow a on Fig. I,

Olnlttlno the bracing seen on Fig. L. T1w
VT is a detail plan view of one of the locks
for the lower deck span, viewed on the line

“Patented May 28,1912, _'

VI——VI of Fig. I. TFig. VII is a vertical -

section viewed on line VIT_VII of Fig. VI.

Fig. VIII is a diagrammatic view of the

span actuating cables and drums. :
Referring more-in detail to. the parts:—

1 designates the stationary spans, the outer

ends of which ave supported by the piers 2.
D designates, as a whole, the lower deck,

which comprises the suspender posts 3, the

deck girders 4, the flooring 5, and the under

frame 6.

» S designates, as a whole, the main span,

which comprises the girders 8, the flooring '
9, the top girders IO the columns 7. con-..

nectmo' said 0'11de10, and suitable . cross-

Yy
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bracing 12 between opposite columns.. When.. .

in fully lowered position, the ends of this"
span rest upon four posts 13, which are set.
W1th the inner- -
5

close to and in dhnemeli
tower columns 14; the spal being” provufed

at each end, with’ lugs lo that plO]eCt into - .

the ehanneled membels 14’ of the tower col- -

umns, as shown in Fig. IV at the left:
The columns 7 of the main span are hol-
low, and may be either “latticed” or “ box”

type, and secured within each columi ave -

two web-plates 16, which are spaced apart
to receive between them the suspender. posts
3 of the lower-deck. The suspender posts
are hollow in section, and secured within the
upper end of ‘each, is
which a pair of hftmo cables 18 are con-

nected by means of clevises 19, the upper -
ends of the web-plates: 16 bemo provided.
with noteh seats 20, for receiving the pro- .
jecting ends of the pm 17. By these devices
the lower deck D is supported by the postz_‘

3 and 7 when in its lowest position.-

Built upon the top< of the fixed spans-1,
are the two towers 23, which suppors the
sheaves 24, and 25, over which the lower
deck cables 18 and upper span cables 65 are

08
- v

C 88

85.

a heavy pin 17, to ..

passed.  The Iower deck cables 18 extend .
upwardly through the columns 7, through: ..

holes 31 in the top girders 10 of the span |

S, over .sheaves-27, which are mounted.;on - -?';:;

said girders, under drums 28, which -are -

journaled in bearings 30 rising' from hori-

zontal plates 30 secured to-the top of the -

main-span S at the four corners thereof,
up to and over sheaves 24, and depend with.
in the towers; counterweights 29 being at-
tached theleto, whose combined weight
equals that of the lower deck-D, while the

cables 65, which are connected Wlth the ends
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of the upper span S; pwss upwardly ever the
sheaves 25 and down into the tow ers where
they support the counterweight 6L

Built upon the top of the main span & is
the power-house 32, having a floor 33 upon
which is mounted the mec hanism to be de-
scribed. In Figs 11, 111, and IV, numeral

9 designates the floor or deck of the main
spfxn the same being broken out in Fig. IV
to permit the full lenwth of the span o be
shown on a relatively large seale.

In Fig. 1V, 34 (leswmtos the bearing of
the several shaftq whereof 35 is the motor
shaft provided with twao clutches. indicated
at 36 whereby it may be coupled to either
or both of two motors, 37.  Said motors are
provided with brakes 38, which muy be of
the spring-set and elcctrl(‘all\f released type,
so that the mere opening of the brake circuit
will set the brakes, the electrical eircuit dia-
grams-not being shown as these matters are
within the l\nowk\drre of any electrician.
Preferably clectric motors ave emplo;vd
and ‘the controllers thereof located within
the houseé 32, the current being condueted
to the power house by any « suitable device
(not shown).

Keyed on the motor'shaft 85 are two pin-
iens 39, 40, which drive, respectively, the
gearing for moving the upper span and the
Tower deck. The pinion 39 meshes with a
gear 41, thut is connected by a friction
clutch 42 with a pinion 43, which meshes
with a gear 44 keyed on a shaft 45, on which
18 keﬁfed 2 cible drum 46, The other pinion
40 on motor shaft 35 meshes with two gears
47, which are connected by friction clute hes,
indicated at 48, with pinions 49. Pinions
49 mesh with rrun's 30, on shafts 51, having
pinions 52 which miesh with gears 53 on
two shafts 54 which extend from side to
side ‘of the house 32 and project thraugh its
outer walls. Upon the projecting ends of
said shafts are keyed cable drums 55 and 53",
On the drum bearing ‘[)]41((‘.‘3 307, in aline-
ment with drums 55 and 557y ave <heaves 56,

Drums 28 are keyed in pairs upon two
shafts 57, having mtermuhate bearings 58.
Bctween said bea rings 58, on cach shaft 37,
is a dram 59, which is in alinement with
able deum 46, Said drumy has - driving
connection with one drum 59 by two ropes
60, which are not crossed. Said drum 46
also has driving connection with the other
drum 39 by two ropes 61 which are crossed,

in order to move this end of the lower deck

in the proper direction as indicated in Fig.
I. - Thus, the large drums 28 arve driven by
the cables 60, ()1, and as these-lavge drums
28 are frictionally engaged by (e lifting
cables 18 of the lower span, said span may
be raised and lowered by the vperation of
one or both of the motors 37, _

The cables 26 and 267, by which the main
spatt is ratsed and lowered, are disposed as

chored at the top of a tower,

-sheaves 25

1,027,477

shown in Figs. IV, T and VIIT. The upper
end of each of said cables is anchored o
the towers 23, at 62. From this point th
cable passes down to sheave 56, under same,
and horizontally to a dru'n ua—-55’ *lz'cnmfi
which it may be wound a plurality of turns
then passes bwl\ to sheave 56, over s:a.me
and dm\nw.uﬂh to a lug 83 where | :
is made fast to the tower.

It is apparent that the cable 26 is crosse
while the eable 26” is not in order io mo
both ends of the main span in the same
réction when both of the drumns 33—
revolve in the same direction, as when holh
are driven from one pinion

The clntehes 42 and 48 permit the motive
power to be applied .S"')’H'Altij bo the spen
or simultanconsty to the lower deck. Thus
if it be desired to 1ift the lower dec i'
without lifting the main span, the
clutehes 48 are opened and the cluteh 4> ‘;o
closed. But if it be desived to Lift the main
span and the Jdower deck together, 1
clutches 43 are both elosed, the po
applied to all the cables 26 247 tmru
onsl_\, and the lower deck, which is loe
to the inain span, is lifted with the
gpan. :

The operation of raising or loweriz
nain $pai s as fn,.n wi -~ The hridge
unlocks the span, closes the clutohes,
starts the motors 37 in ihe desired dires
The drums 55 55" on the rvespeetive shaf
54 ave tuus retated in the same divection,
and drive the cables 26 and 26" Ag a cable
26 ov 98" at each corner of the span is an
: p:zksc""i ndter
a sheave 56, around a drwum 55 or 357, over
sheave 56 and then anchored io th@ Dmmr:
of the tower, revolution of the drinns
one direction will cause one .'T the cobies
be wound on saud drums and Lift the i:
by pressure nf the cables on the cheaves 58
at the corners of the span, the other o
being paid off as the op'm riges.  t
of direction of operation of drums
causes g reversal in the actuaiion
cables, so that the spon is pulled down-

ndly by one set of cables while the others
are in turn paid off the drumu 55 LY
The span is counterbalanced by weighis 84,
suspended from cables 63 which pass over
on the towers 238 and ave we-
cured to 1ugs 66 on the besring plates 307, |

In practice, four cables 65 will he atiached
to each corner of the span, and will pasgover
the tower sheave 25 as clearly shown ia
Fig. V. The main spans is ada T,‘.v-i i‘ut-;-
either eailway or ;n«rh*vuy {raffic; so also &
the lower deck D.

When a vessel approaches the bvid
sufficient height to sivike the lowey
4, but not sufficiently high to st £
main deck or span, the bridge operator ope
the main span clutches 48 zind closes ¢t

pramn
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42 and starts the motors 37 to raise the lower
deck. When the lower deck has been raised
to the position shown in Fig. II1, or high

- enough to clear the vessel, the motors are

10

20

25

30

35

stopped.” The vessel passes under the bridge,

~and the deck is lowered again.

Should the vessel have masts or very tall-
stacks, so that it” will not pass under the
main span in its.lower position, the bridge
operator may first raise the lower deck, then
the main span, which latter will carry with
it the lower deck. The raising of the main
span is initiated by closing the clutches 48;

-the operation of the-céables having been al-
15 ‘

ready described. - ¥
© . After the main span has been lowered to
its normal position, the clutches 48 -are
opened, thereby disconnecting the powver
from the main span cables, and tlie clutch:
49 is closed and the motors continue to tun

‘until the lower deck has been lowered, un-

less it be necessary to hold same in elevated

-position to permit the passage 'of other boats.

By reason of the arrangement shown of
the motors, gearing and clutches, either one
of the motors may be employed for operat-

‘ing the bridge, though it is preferred to op-

erate both motors together.  If one motor
breaks down or fails to start, the other mo-
tor will carry the load: In such a case it is’
desirable to uncouple the dead motor by

-opening its clutch 36, thereby reducing the

work-of the other motor as much as possible.

Hand operated. winches may be provided
for operating the mechanism when the mo-
tors ave inoperative, - '

Having thus described my invention, what

" 1 claim as new. therein and desire to secure

40

by Letters-Patent is: . N

1. In a lift bridge, a vertically movable
lower deck, a vertically movable span lo-
cated above the deck, and means for lifting

_ the deck independently of the span.

45
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2. In a lift bridge, a vertically movable
upper span, a vertically movable lower deck
supported by said upper span, and separate
means for lifting the span and deck. .-

-3. In a Lift bridge, a vertically movable
main span, means for raising and lowering
same, a vertically movable lower deck sup-

“ported by the main span, and means for
‘raising and lowering said lower deck while

the said main span 1s in-traffic carrying po-
sition. » ) _
4. In a lift bridge, a vertically movable

‘main span, means for raising and lowering -

same, a vertically movable lower deck sup-

8

ported by the main span, and means carried

by said main span for raising and lowering

said lower deck while the said main span is

in traffic carrying position. . o
5. In a lift bridge, a vertically movable

60

lower deck, and a vertically movable super- .

posed span; the former being movable inde-
pendently of said superposed- span, and

65

means for moving said deck independently -

‘of the span. or for moving both simultane-
ously. : »
6. In a Hft bridge, a vertically movable.

upper spai, a vertically movable lower deck
supported by said upper span, and separate
counterweights for said span and deck, add
means for actuating said deck independently
of the span, or for actuating both simulta-
neously. : o o
- 7. In a lift bridge, a vertically movable
main span, means for raising and lower-
ing same, a vertically movable lower deck
supported by the main span, separate means
for raising and lowering said lower deck
while the said main span is in traffic carry-
ing position; and independent -counter-
weights for said span and deck. - = =

8. In a bridge, approaches, each having a
lower deck .and a superposed deck, spaced

towers at the ends of the approaches; a ver- -

70

75

80
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tically movable main span adapted for join-

ing the supérposed decks of the approaches,

a separate vertically movable deck adapted.

for -joining the lower decks of the ap-
proaches, means for -actuating ‘the lower
movable deck independently . of the main

span, and means for'actuating the main

span. : '. o g
9. In a bridge, approaches, each’ having a

90-

9

lower deck, and a superposed deck, spaced

towers at the ends of the approaches, a main

travel in the plane of the upper ‘decks of the

span adapted for vertical {ravel between the. -
towers and having the lower limit of -its-

100 |

approaches, a deck suspended from the main -

span and adapted for vertical movement be-

tween the towers, the lower limit of travel~
of said movable deck being in the plane of

the lower decks of the approaches, and sep-
arate means for raising and lowering the
span and deck. ‘ S

Tn testimony whereof T affix my signature

in presence of two witnesses. :

JOHN LYLE HARRINGTON.

Witnesses:
Myrrie M. Jackson,
Arrtaur W. Caps.
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