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- Toall whom it may concern: | downward travel thereof when it is desived

Be it known that W@,_JOHNI{A. L \VAD to open or close the channel. =

o 80 motion.
drwenmechamsm for overcoming the frie-
. tion and inertia of the mo vable deck and its
.~ counterbalances, and to induce an upward or |

© - peuL and JouN Lyve HARRINGTON, both. eiti-
- zensof the United States, residing at Kansas |
o5 City, in the county of J ackson and State of
-~ Missouri, have invented certain new and
coe o useful Improvements in Lift-Bridges; and
o we do declare the following to be a’ full,
o clear, and exact description of the invention,
-~ 10 such as will enable others skilled 1n the art
- to which it.appertains to make and use the
. same, reference being had to the accom pany-
j‘-i;-.-iﬁg'_'dmwing%if_i_tlid: to the figures of reference
. marked thereon, ~which form a part of this
oo Our invention relates to lift bridges and
~+ . more particularly to a ‘bridge of that class
.. adapted for spanning a ship  eanal or other
- channel through which vessels are ACCUS-
o Ttis'the object of our invention to provide
U a double deck bridge in which the upper
o deck is permanent and located at an eleva--
- tion high enough to provide head-room for
25 vessels passing therebeneath, and a lower
-+ . -deck having a movable span-adapted to co-
. operate with adjacent fixed spans or te the
. shores to provide a traffic way, and for ele- |
-~ vation beneath the fixed deek to open the |
o It is also our object to ‘provide suitable
. mechanism by which the movable deck may
. be suspended from the permanent structure
~© . 'so that the suspenders of the former may
© 85 telescope into the corresponding members of
© . A further object is to provide an econom-
oo dcal and effective counterbalancing mechan-
~ igm by means of which the weight of the.
B movable deck may be balanced and divided
o during its upward or downward travel.
A further object is to provide an effective
. means for locking the movable span in its
- traffic carrying position, and a mechanism |
45 for releasing such locking parts; also auto-
- matic means for locking each of the sus-!
-~ pender members when the movable deck is
w0 at the lower limit of its travel, and for actu-

tomed to travel,

channel for the passage of vessels.

- ating such locks to free the deck for vertical { extended across the entire channel, and has®
101 B a central span 7, from which the vertically

movable span 3, of the lower deck, is sus-

~ Forming part of the upper deck strue- -

ture are the posts 8, which are arranged at =

‘1n full lines. .\ S1Im _
| the arrangement of the parts reversed, and -
| more clearly illustratin

TFig. IV. Fig. VII is an 1 vertical
sectional view on the line VII—VII, Figs.

detail view of the chamber within which the

‘1 and 1° design

A further object 1s to PIOVlde other im-

proved details of structure which will pres- -
ently be fully described, pointed out in the

claims, and illustrated in the ‘accompanying -
drawings, in which.— -~ 7 T

constructed according to our invention.

Hig. I is a side elevation of same. Fig. TIT

1S a cross section on the Ime ITI—ITI, Fig. 6:

permanent and movable deck, and a portion

of the mechanism by which such parts are

locked. Fig. IV is a section of one of the -
~suspender locks, on the line IV—IV, Ifig. -
111, showing the parts in locking position, -
Fig. V is a similar view with

o
. . . . » . ' . b
mechamsm.  FFig. VI is a

II and V I11, showing the span lock. TFig.

V1II is an enlarged cross sectional vView on R
the Iime VIII--VIII, Fig. II, showing the g0
span _and lock and movable deck .guide.

Kig. ]
tion of one end of the movable deck, show-

| ing the guide parts. Fig. X is an enlarged N
plan view of the motor parts that actuate. s
the moevable deck

| ‘and  counterbalances,
Fig. XT is a . 1t ne
g. X.” Fig. XII is an enlarged |

weight on the cross transmission cable is

| located. Tig. XT¥IT is a side view of same.

Fig. X1V is a diagram of the electric con-

ot the lock rack and gear. I
_ Referring more in detail to the parts:—

novable span 3 are adapted to rest. Sup-
ported onthe uprights 4 and struts 5 of

| the lower permanent spans 2 and 2" isa
~superimposed deck 6, which is permanently

the unlocking
side elevation of 75
enlarged vertical -

IX is an enlarged detail view of & por-
a section of same on the line
ate the piers upon which

the inner ends of the permanent deck sp ans
2 and 2%, and the respective ends of the

100
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regular intervals throughout the length of

Jrr

the span 7, and are centrally channeled to
receive the suspender posts 9 of the lower,
vertically movable span 3, of the lower
deck. Secured to each of posts 9 1s a cable
10, which extends upwardly through a
channeled post 8 to the top of the span T,
and extends laterally over a pulley 11 and
drum 12, on the top of span 7, and has 1its
outer end connected with a counterpoise
welght 13 that is adapted for vertical travel
in a guide frame 14 carrled by the perma-
nent spans 2 and 2” of the lower deck. The
posts 8 and 9 are arranged in pairs, one
member of each pair belng at opposite
sides of the deck and the cables 10 being
extended over the sheaves and drums
11—12 on opposite sides of the bridge ana
each connected with an independent coun-
terbalance 13. Such counterbalances are
of like welght in order to insure a like ac-
tion on the opposite suspender posts 9 and
lifting deck 3 during its upward or down-
ward travel. Kach of the suspender posts
is provided with an individual cable and

counterbalance, the cables running over in-

dividual sheaves 11 and extending toward
the nearer span end, and over the sheaves
15 which are mounted on the floor of the

upper deck in position to guide the various

cables to a point above the path of the
counterbalances with which they are con-

nected. Tt will be noted that there 1s an
posts and that

uneven number of suspender
each central post 9° 1s provided with two
cables 10 which extend to opposite ends ot
the permanent span 7 where they are pro-
vided with counterweights 13 one half as
large as those previously described. The
object of providing the center post with
the plurality of cables and weights 1s to
insure an equalization of counterbalance
during the span travel. _ |

In referring to the power mechanism,
which is in duplicate, one set of parts being
arranged In a suitable motor-house at each
end of the span 7 of the upper permanent
deck, we will describe but one of such de-
vices, with the understanding that such
description relates equally to both.

16 designates a motor shaft which ex-
tends transversely on the upper span and
is adapted for connection or disconnection,
through the eclutch -mechanism 17, with
either or both of the motors 18, one ot
which is located at each end of such motor
shaft.

19 designates a counter-shaft mounted
parallel to shaft 16, and operatively con-
nected therewith through the gear wheels
16/—17’, the shaft 19 1n each power set
being connected with the shaft 19 on the
opposite set through parts which will be
hereafter described. '

052,486

mounted adjacent to and extending parallel
to the shafts 16 and 19 and connected with
the latter, preferably through the gear 20
on shaft 20, the gear 21—22 on the 1dler
shaft 23, and the pinion 24 on the counter
shaft 19; the connection between the parts
being preferably as described in order to

provide a speed reduction between the mo-

tor and the shaft 20. As such parts are of
ordinary construction and have the usual

Journaled bearings, well known in the art,

they have not been specifically described,
although illustrated in the drawings. On
each end of shaft 20 is a drum 12, over
which the cables 10 are adapted to travel.
The weight of the suspended deck span
and the counterbalances are carried by the
drums 12 and sheaves 11 during the up-
ward and downward travel of the span,
and there is sufficient friction of the cables
10 against the drums 12 to Induce move-
ment of the cables when the drums are re-
volved. The weight of the span 1s equal-
ized by the weight of the counterbalances
so that the only work necessary for the
drums to perform in actuating the parts
is that of overcoming the friction of the
cables on their revoluble bearings and the
inertia of the span and counterbalances.
On the shaft 19, at one end of the span 7,
is a sheave 26. Similarly mounted on the

ends of the shaft 19 on the opposite tower

are similar sheaves 26”. Extending over the
sheaves 26—26” are the cables 27—27’, both
of which are crossed in their travel, so that
the cable 27 will extend between the top of
sheave 26 and bottom of sheave 267, and the
cable 277 will extend between the bottom of
the opposite sheave 26 and the top of the
relative sheave 26’. On each side ot the
permanent span 7 i1s a pair of idler sheaves
98-—28" over which the respective cables
OT—27" are adapted to travel.

29—929” designate sheaves that are sus-
pended on the cables 27—27" and carry
weights 30—30’, for constantly tensioning
the respective cables. With a mechanism of
this kind arranged in the manner described,
power from the shaft 19, on either side of
the permanent span, may be transferred to
the shaft 19 on the opposite set through the

cables 27—27’, the weights 30—30" produc-

ing sufficient tension of the cables on their
respective sheaves to prevent slipping and
the weights being so arranged that one of
the cables extends directly between the

| sheaves on opposite ends of the span when

the motors are driven in one direction, and
the opposite cable extends directly between
the other pair of sheaves when the motors
are driven in the opposite direction. This
arrangement 1s provided for the reason that,
should the pull on both cables come on the
portions which carry the weights 30—307,
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20 designates a driving shaft, revolubly | there would be a tendency of the cables to 130




the Welghts 30—30" op
" no matter in which direction the motors are
. operated, one of the cables will
Ty

oo eut out and the. transmlssmn par ts eetuated*

stant to both ends of the span, thereby ob-

~ bya single motor

:.-?--S-Lu ms 39 which project laterally beyond the

o ':f:';?_igjifjIleCthIl 385 Wlth a second - vertical shaft 36
¢ that is provided with a hand winch 37; the
. ghaft 34 being provlded with a eluteh 38 by7
" which the winch may nernnlly be- dlscon-'
~ . nected with the transmission parts, but b
" 45 which it may be connected therewith. ‘when
. the motors hecome inoperative and it'is de- |
R --:';'eu ed to ‘Letuate the perte by the h.md meeh-—. '
?f emsm X

AL each end Of t11e 1110V‘Lb16 SP‘IH 3 are t11ez_,"_ arm- 54, having a weight 55 that is adepted o

' to ovelbalenee the ewmente 59 .:md cams 53
'.:;'i“---j;-leneltudmal line of the stationary spans 2

I‘rem the foreoome '.1t 1s. ewdent ﬂ’l"lt the

R -';_-_:;;_:f-§._=;:'1:>a,rts may be epereted by the full set of four
- 25.motors, by any:two of the motors, or by a
o single motor: at: elther end of the span, 1t
:{;f,bema prefelred ‘when the motors are of an.|

AT _,_.'eleetrleel type, to eentrol them frem a single
‘head, so that they may act in unison, but as
.80 such controller may be of an ordmery end,;::
. well known type, 1t 18 not Shown in detzul n
%i'{'j_';',;ig.f_j;_the drawings. =~ .

o o Incase ell ef the motere ehould beeome
_f-_:.?:-f_;'if--;Qf*;?"{:;:f’fﬁ,h-:'.1110peretlve, we provide means for actuating
- comprising a vertical shaft 31 having a
- miter, gear connection. 32 with the ehait 19
;:-.;a,nd a similar miter gear connection 33, with
. a ghaft 84 having in turn a miter gear con--

the transmission parts by hand, such means S ‘span is

and 2’ and have the longitudinal members
. 40. Secured to the inner sides of members'|
40 are the yoked brackets 41 that embrace
f?f?j'};f_'_--;__-'___j__-:'.53§ﬁjiéf-b111de flanges 42 on the sides of the station:.
o ary end poets 43 of the permanent span
" members, the yekes being adapted for free
- vertical travel over the flanges 42, but
¢ thereover eufﬁelently close to pr event mqt{,—?
© .80 rial longitudinal- movement of the span.
'_;?fwaoted on each post 43 is a bell crank lever
- 44 one end of which consists of a cam head
45 that projects: downwardly and is ‘adapted
- forengagement with a lip 46 on the laterally

6513]:'0] eetm o member 39 and arm 40 The op-

AT 952"486: S

provide a’
o direct transmission between the shafts 19
o s0 that should the metors 1n one-set beceme '
© . inoperative, the entire deck span may be
. lifted from the motors in the opposite set,
. and the transmission applied at the same 111—"'
1 5
. viating unequal elevatlen of the span ends.
- With elthe]: motor in each set adaj ted for
.}'"{_";_ff._j;tjf_.]_;_'-”_is.?:';:f-*--'gdlscenneetlon with the driving shaft
~~ readily be seen that should one of the motors,'
in either set become noperative it may be |

t, 1t can

| may be used Safel

-mounted

itting

- sitiomn.

a weight 47 that normally retains the cam =
head tensioned in the direction of the lip 46,
pin 48 with which the lever rod._f o

v C

end with a
49 is connected. Rod 49 is mmsulated at 1ts

upper end 4977 projeets upwardly into the
‘power-house, where it connects with a rack
49’, which is actuated by a mechanism Wthh'

_. ".Wlll presently be described, to rock the efun- S
“head 45 of lever 44 from the path of lip 46

VVlth sueh a loekmo

SN uifllft thelr welghts befere applymg the energy F posﬂ;e arm 4’3’ of lever 44 1S provlded Wlth“

S tothe: epp051te sheaves, while if the cables '
- extend directly Dbetween the sheaves, energy
© . is applied mstantly from the sheave on one
PR Li'of shefts 19 to the sheave on the opposite
By arranging the two cables with
posed to each other,

95 o

~Pivotally mounted In opposite eldee of "

united action of the separate spans.
1dly mounted on each of shafts 51 is a 10(:1{-—_

ing cam 58, which is so arranged that when

the toethed segments 52 are- at the upper =

| Iimit - of their tra,vel ‘the cams 53 will be
Y | projected inwardly 1111:0 pOSlthl’l for engage-
+ ment with the upper end of the suepender.-_llﬂ P
posts 9 of the lower span, when the latter '
1s at the downward Iimit of its travel.

Aleof::,:”ﬁ_ B
| rigidly mounted on each of ehefts 51 is an =

, s
and against the tension of the weight 47 o
The curveture of the cam head 45 is such .
‘that the head will bind against the span lip
46 when rocked by the tellsl()ll of its weights,
and the lever 44 is so mounted that an up- -
ward pressure of the span will tend to m-
crease the binding action of the cam and 1 111- -
crease the hold of the lever on the lip 46.
device the movable
span. 3 18 held seculely in its lower, traffic 85
carrying position, so that the lower deck
as an 01(:1111@1}7 blldoe.. R
but when it is deened to lift the span, the'_ir'__ -
‘cam head lock may be rocked to free thespan. =~
‘While the rod 49 at each end of the movable 90
span may extend to its respective power
| house, we plefer to extend the rod on but
one end of the span and connect the rod at
{ the opposite end therewith by the beam 50
that actuates the suspender leeks and a bell
crank 507, so that both rods 49 may be actu-
=t eted by a smole actuetme mechanism.

“each of the posts 8 of the upper permanent
Sllaft 51, upon which is rigidly

a toothed segment 52, the seg-
| ments on eppesﬂ:e sides of each post bemo S
adapted to mesh with each other to pr O(Ii{uce- ST

g-
w05

oLl o
| and normally retain the lllttel in theu leeh-. R
ing positions. . - -
- 50 designates the beam thet 18 11101111ted; o
| on and extends long 1tudmelly with the floor
~of the permanent span member 7 and is
-}pmmded adjacent to each of the post lock-
ing sets, with a roller 57. ‘Rigidly secured
-_to one et the shatts 51 in each locking set is
‘an arm 58 that is inclined - dewnwardly in
| the direction of the roller 57 on beam 50,
‘when the locking perts are in their set p0~ S
_ ‘Beam 50 is connected by the bell: =
crank 50 with the rod 49, by Whleh the
lower span locking parts are actuated; so
1 that upcm_ the eetuatmn ef rod 49 the epfm

120
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locking lever 44 and beam 50 will be actu-
ated smmltfmeously to free the span arms
and suspender posts from their locking
parts.

60 designates a shaft that 1s revolubly
mounted n each of posts 8, beneath one of
the segments 52.

61 deswnates an arm that is revolubly
mounted on shaft 60 and 1s adapted to pro-
ject into the path of the hanger pin 10 of
the vertically movable SuSpendel post 9.
Rigidly mounted on shaft 60 is an arm 65,
havmg a Jaw 62 within which a jaw 64 on
arm 61 is adapted for limited travel. Arm
65 1s adapted f01 engagement with the un-
der, inclined edge 59 of the toothed seQ-
ment 02, -

66 designates an arm -that- 1s rigidly
mounted on the shaft 60 in each post lock-
ing set, and carries a weight 67 that 1s
&dapted to normally tenqwn the arms 61
and 65 in the direction of the arrow, Fig.
V. When the movable span 1s 1n 1ts lowered
position, the post locking parts are in the
position indicated by fall lines Fig. 1V,
the cam plates 53 being 1n eng ‘wement with
the end of the posts 9 so that an upward

movement of the Su:-';pender posts would be

resisted by the shafts 51, through the cam
plates. When 1t 1s desired to elevate the
span, the rod 49 1s elevated to rock the bell

crank 44 on the end posts of the permanent

spans to free the ends of span 3 from cams
45.  Simultaneously with the rocking of
lever 44 the beam 50 1s moved longitudi-
nally, so that the rollers 57 will engage the
rocking levers 58, and revolve shafts 51 to
move The oear segments. 52 downwardly,
and the cam Segment 53 outwardly from
their engagement with the suspender posts,
so that such posts may be free to rise in the
chambers 1n the upper permanent span posts
8, the weilght arms 54 being elevated upon
the revolution of the segment and cam
shatts until they pass their upper center
and reach the position indicated m dotted
lines Fig. IV, when the tension of the
welghts will hold the parts in such unlocked

13051’[1011 during the upward and downward-

travel of the su%pendel posts. As the posts
9 move upwardly, their hanger pins engage
the arms 61 and rock same upwadlv the

Arms revolving ‘on the shafts 60, and the

jaws 62 tlavelmﬂ in the jaw 64 so that the
shafts 60 are not revolved upon the upward
movement of the arms. When the hanger
pins have moved above their contact with
the arms 61, the arms drop back to their
original position, so that when the posts
move downwardly the arms 61 will engage
the under side of the pins 10" in order that
they may be rocked downwardly and the
shfl.fts 60 revolved in the dir ectlon indicated
by the arrow, Fig. V, through the engage-
ment of the jaws 62 with the jaws 64 on the

18 a

shatft ’

952,486

arim 65. When shaft 60 is revolved, it
moves the arm 65 against the edge of the
oear segment 52, and causes shaft 51 to re-
volve until the Welght arms 54 have been
rocked outwardly past their vertical center,
to enablée the weights 55 to descend by grav-
ity and moyve the shafts 51 around until the
gear seoments 52 and roller arms 58 have
assumed their initial position. When the

| suspender post 9 has reached its lowered

positioni the arm 61 is freed therefrom, and
the shaft 60 is free to revolve, the wewht
arm 66 on shaft 60 revolving said shaft to
return the shaft and the parts carried there-
on, to position for a successive engagement
and dctuation similar to that Just described.

In the drawings, the weights 80 which
tension the cross transmission cables, are
shown to be suspended over the roadway
of the upper bridge parts. To obviate in-
jury to pa.ssiengers on the bridge, as well
as to the brdge structure, should either of
the cables break and allow the wei ohts to
fall, we have provided a chamber mto which
the welohts may descend and be supported,
without coming 1 contact with the brldcre
structure; such chamber comprising a U
shaped frame 70 within one leg 71 of which

70

75

80

85

90

the Welght 30 1s suspended. The chamber

in frame 70 is of sufficient dimensions to
permit free travel of the weight therein, so
that should the cable break, the weight Wlll
descend through the leg within which it is
normally Suspended., and being guided by
the curved side and bottom of the fmme
move upwardly in the opposite leg 72 a

distance pr Opmtmnate to the momentum
generated during its descent in the first

leg. After the “force has been expended,
in the leg 72, the weight moves backwardlv
and forwardly in the frame until it comes to
rest at the bottom of the frame, from which
positioh 1t may be easily recovered and re-

placed without damage to the bridge or

danger to passengers:

While rod 49 may be actuated by any

suitable mechanism we prefer to provide

the following parts for this purpose. 73
desighates a shaft that extends transversely
on the upper span 7 and is revoluble in the
bearings 74. Rigidly mounted on shaft 73
a gear wheel 75 which meshes with a

by an electrical motor 78. Also rigid on

lever rod 49, the parts being so arranged

and connected that when the motor 78 1S

operated the rod 49 will be raised, through

the mechanism described, to unlock the span-

and suspender parts, and will automatmal]y

return to original position.

30 d651gnates a pole changer compmsmoi
‘the

positive and negative switch arms

31—82 and the contact parts 83 which latter

pin- -
10N _7 6 on a motor shaft 77 that i1s actuated

78 is a gear segment 79 which meshes
with the rack 49" on the upper end of the
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T f_-fare connected W1th the mGtOrs 18 throucrhf”
~ - the wires 84, as shown.  The positive sw1teh"_
. wire 81’ of the pole changer leads to the
© - contact ‘member 86 of the controller 85,
- 5 and the negative wire 82" leads to a post 87. 1
o .88—89 de51gnate bell crank levers that
:__'_-':}{-f*{,J-_:i'-f*lre connected by an arm 90 and are adapted
- for respective movement over the contact
o0 87 and a similar contact 91, the levers 88
' and 89 being connected by the wire 92 that

* is connected with the negative lead 93, such
,i?iif:-i__ﬁ_-:§f;a_|§.;..2jjf-:'ff:---;;}_levers acting as sw1tches fer a purpose pres-*
ently set ferth

:On: one of the cables 10 s a butten 94_-5
-Whlch is adapted for primary  engagement

v ;fi"f'?'f.wrrth the . under side of the hing ged arm 95

oot ar lever 96, the arm 97 of Wthh 18 con-
~ - nected with a
o ocat its upperend 9877 and extends upwardly
Wlthlll a short” distance of the switch lever
“parts being so arranged and con-
?%i?;-j'.}?]etructed that  the ‘arm 95 of lever 96 wall
. yield to permit the button 94 to pass on its |
. upward travel, but: will hold when: engaged
ta by the button on its downward travel. Also
i"lzfrlgldly secured to cable 10 are the buttonsi o
| post 91, the circuit through motor 78 is '
“broken between the motor end the negative
lead 93, allowing the switch 104’ to return

pitman 98, which is insulated

SRR 101 deswnates a bell erank lever the arm'

}_fﬁ.:-_:'--?-1.2 of - Whmh is ‘connected with the. pole

30

changer arms 81 and 82, while the opposite

‘arm has a collar 103 that surrounds the
- cable 10 intermediate buttons 99—100,

- that when the cable 10 ‘moves upwardly the-

2k ~ button. 99 will rock the lever 101 in one di-

rection and: when it.descends the button 100

~ - will rock same inthe opposite direction,

-;-?*-__f'f:'if'Q'_.f?_i;fg'-f';._é----é-':the1eby reo-ulatmg the dlrectlon of travels

= of the motors.

104 deewnates tliem eentleller for the mo-

'-tor 18, ‘md 105 ‘the negative circuit wire
_;::'-rf."r_".-:':,."-.lwlneh is connected Wlth contmct member

? ;14};";106 and with the switch arm-89.

CigE

0887 and 1047 respectively de51g11ate sw1tch-
arms formmg part of the controllers 85 and |
.45 104, both. of which are connected with the
';_;_‘;':f-f-;';}'::}é.;f';p031t1ve lead wire 107.
-0 this character it is 1mp0581b1e to close a cir- |
S eulby through the driving motors. until the
. locking - parts have been rocked to free
50 the: ends of the movable span- and the SUS-
- pender posts, the action of the parts being

~With a contact of

. presently more- fully deseribed.

T We

o -ii_@lﬁ??j. 8 5

‘{IV the lever 88 being out of

m thlS COIldltIOIl the encmt th1 ouo'h the |

R 952489 o

5p031t1011

1nto encdﬂement with the
lever 89 to leave its contact with the- post 91.

prefer to provide the motere rVI,th"_ :
R selen(}ld brakes. for preventing

i damaging
o Bb

55 impact of the span with the deck or piers,
T T but as; these parts are well known: in the art,
Cen “have not been specifically described
-!j'altheuah indicated in "the drawings: (ref-
- erence numeral 108).

“When “the span 'is |
80 in its closed position, the levers 88 and 89
oo will be in: the pOSlthIl indicated in full
&< lines, Fig.
R contact Wlth the post 87, and the lever 39
- in contact with the post’ 91 With the parts |

movable span, and, being connected with the

‘drrvmg motme 18 brokeil at the pest 87 SOL- e
that an operation of the motors 18 is
vented until a eontaet 18 made between such-_;' IR
'Pest and lever. R
When it is desrred to epen the ehfmnel for
__the Ppassage of a vessel, the switch 104 is
moved nto contact with the member 106 to
close a circuit through the motor 78, and the
latter operated to revolve the gear wheel 5.
Upon the revolution -of wheel - 75, the gear:
segment 79 is revolved, the heﬂment teeth
_ :-meehmg with the teeth of the rack 49" and -
- | raising the rod 49. When the rod 49 is ele-
vated, the bell cranl{ levers 44 are rocked to
free the members locking the ends of the

pre-. -

‘beam 50, rocks such beam to move the sus-
pender poet locking parts out of their set
After the actuation of the locking

parts, as described, a further upward move-._ -
ment of the rod moves the upper end of the =
rack 49" into engagement with the under -

side of 1eve1 33, causing the lever 88 to move

post 87,

and the

90

When the lever 89 leaves its contact with the o

‘mtematlcelly to initial position, and leaving
n -

the position noted,

by the cables 10 and posts 9—9’.

95
‘the rack 49" in engagement with the band SRR
pertmn of the rack segment ‘With the parts
the switch 85’ s
meved 1nto contact w1t11 the member 86 to
energize the motors 18 and the span 3 lifted |
AS the_;
‘'span moves upwardly .the button 94 on

one of the cables 10 passes the hinged lever

struction.

“arm 95, the arm yielding under the enﬂaﬂe-,}_' R
Tment of the button becauee of its hnwed con- 105

- As the span reaches the upward:- _
limit of its travel, the button 99 on the cable

10 engages the eollar of the bell crank 101

and rocks the arm 102 to reverse the contacts
of the pole changer 80. While the.
changer switch arms are moved between the.
eontac:ts 83 the circuit through the motors 18 o
is broken and the contmller arm 85’ is auto- '
‘matically returned to initial position so that
‘the motors remain . inoperative until such
arm is again moved into the active position.

pole-

We hfwe previously stated that we prefer
to equip the structure with solenoid brakes,

for stopping the span at both the upper: and -
lower Timit of 1its travel, but that we elarm__
To ex-
plain the apphcatlon of the brmke however, =~
~we will state that the brake is plefera.bly in _
the main motor circuit, so that when the cur-

rent 1s ofl of the motore 18 the motor shafts
are locked, but upon the energization of such

no invention in such meehamsm

125

motors the brake arms are reeked to release

such shafts.

As the brake structure and the
“controllers 85 and 104 are of an ordinary =

typej Well knewn n. the ‘th we. heve not de--: 130
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80

110
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seribed same in detail and have merely indi-

cated them in the drawings.

When it is desired to lower the span, the
switch arm 85’ is again moved 1nto-contact
with the member 86, energizing the motors
18 and causing same to operate in a-direc-
tion opposite to their first operation, so that
the cables 10 and posts 9 travel downwardly.
As the span approaches the lower limit of its
travel, the button 94 engages the upper side

of the arm 95, which holds against down-

ward pressure, causing the lever to rock on
its pivot and move the pitman 98 upwardly
into engagement with the lever arm 89, and
rock same into contact with the post 91, to
close a part of its lock circuit, at the same
time rocking the arm 88 out of contact with

the post 87. When the arm 88 leaves its

contact with the post 87 the circuit through
the motors 18 1s broken, the rheostat arm
85/ automatically is returned to initial posi-
tion, and the solenoid brakes are applied.
Coincident with the engagement of the but-
ton 94 with lever 96, the button 100 engages
the collar on lever 101 and rocks same to re-
turn the pole changer switches to their
original position, to effect an elevation of
the movable span when the main motors
are again energized. Defore the span has
reached its closed position, the cable pins 10’
have engaged the arms 61 on the shafts 60

and rocked same downwardly, to cause the

arms 65 to move the rack segments 52, such
segments being carried around by the arm
engagement until the weights 55 have passed
their vertical centers, when they descend of

their own weight and carry the cam seg-

ments 58 into their locking position over the

upper ends of the posts 9. Upon the return

of the post locking parts to their original
position, the weight 50”7 on the bell crank
50”7, moves the rod 49 downwardly to rock
the cams 45 into locking position over the
span plates 46, the rack portions 49 of such
rod moving over the smooth rim of the gear

wheel 79 while the parts are assuming such

position | |

With a locking device of the character de-
scribed, the movable span is doubly insured
against accidental displacement, and such
span firmly locked at each of 1ts corners, and
at various points throughout its length.

By providing the power mechanism de-
scribed, the driving shafts 20 may be actu-
ated by the full set of four motors or by any
combination thereof, as any individual
motor may be cut out through the clutches
17. Should both motors in one of the power

“houses become inoperative, the shaft 20 in
that house may be operated by the motors

on the opposite tower through the cross
cables 27 or 27/, an instantaneous transmais-
sion of power being secured between the
towers Irrespective of the direction of travel

. |

the hand winch on either tower.

952,486

rangement of the cross cables 27—27’. The
cross cables are arranged 1In the manner
specified for the reason that, should the
weights 30 be suspended from relative por-
tions of both cables, a direct transmission
would be secured when the motors are trav-
eling in one direction, but, when the motors
are reversed, the pull would first tend to Iift

the weights 30 before the power could reach.

the opposite transmission shaft and cause

one end of the span.to lift before the other.

It is apparent that should all of the motors
become 1noperative, they may be cut out and
the entire mechanism operated by means of

Having thus described our invention, what
we claim as new therein and desire to secure
by Letters Patent 1s:— | '

1. In a lift bridge, a traffic deck including
a vertically movable span, a stationary span
extended over said movable span, suspender

posts located at each side of said movable
span and at intervals throughout its length,

counterpoise weights arranged at the span
ends, and ropes connecting said weights with
said suspender posts, one of the suspender

posts at €ach side of the span being at 1ts

longitudinal center and having separate
ropes leading to opposite ends of said span,
substantially as set forth. |

2. In a 11Tt bridge, a traffic deck including
a vertically movable span provided with

suspender posts, a stationary deck located
over said span and provided with rope bear-
ings, ropes carried by said bearings and con-

nected with said posts, counterpoise welghts

carried by said ropes, and locking members
carried by said stationary deck and adapted
for engagement with the upper ends of said
posts when said span is in 1ts traflic carrying
position. = ' .
3. In a lift bridge, a traffic deck including
a vertically movable span provided with sus-

pender posts, a stationary deck extending

over said span, counterpoise weights, ropes
carried by said stationary deck and support-
ing said span and weights, locking members
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revolubly mounted on said stationary deck

and adapted for engagement with said posts,
and means for yieldingly tensioning said
locking members toward their locking posi-
tion. - |

4, In a lift bridge, a traffic deck mcluding
a vertically movable span, suspender posts
on said span, a stationary deck extending
over said span, counterpoise weights comn-

nected with said suspender posts, and cam

115

120

members carried by said stationary deckand

adapted for automatic movement into lock-
ing engagement with the tops of said posts

as sald span reaches the lower limit of its

travel. _ o
5. In a lift bridge, a traffic deck including
a vertically movable span, suspender posts on

of the motors, because of the opposed ar- ! said span, a stationary deck extending over

125
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- sdid span, counterpoise weights connected | 9. In a lift bridge, a stationary span hav-
.. with said posts, cam members revolubly | ing chambered posts, a traffic carrying deck
“ 7 mounted on said stationary deck and adapt- | located beneath said stationary deck and =~
b e éd o fer engagement  with sald posts, and | comprising a vertically movable spain hav- S
5 weights connected with and adapted for | ing suspender posts adapted to telescope into 76 =~
o yeldingly tensioning said cam members sub- | the posts on said stationary deck, counter- =~
- - stantially as set forth. -~ | poise weights, ropes carried by said station-
oo o060 Ina lift bridge, a traffic deek includine | ary deck and connecting said weights and
o acvertically movable span, suspender: postson | suspender posts, and locking members adapt- =~
10 said span, a stationary deck extending over | ed for engagement with said suspender 75
S smdspan,caunterplsewmghts, ropes car- |.posts. . . o
oo ried by said stationary deck and supporting | - 10. In a hit bridge, a traffic carrying deck
o ooooosaad welghts ‘and span, and locking units 1ncluding a vertically movable span having
~ 1 mounted on said stationary deck, each of vertical suspender posts, a stationary traflic -
15 said units eomprising a. pair-of eams, revo- | carrying deck extending over sald span and go
~ . lubly mounted and adapted for movement | having posts adapted to receive said sus- =
o over said pests when the ‘span 1s in its | pender pests upon the upward travel of said
oo traflie carrying pesition, means for rocking | span, means for raising and lowering said
. ‘one of the cams in each locking unit, and | span and lecking members adapted for en- o
- 20 means connecting the c ams 1n each pair sub- | gagement with said suspender posts. 85 -
- stantially as and for the purpese set forth. | I11. In a lift bridge, a traffic carrying-deck ~
oo L Imcac dift bridge, a traffie deek ncluding | 1ncluding a vertically movable span having o
. LR S vertmallymovable Sp an 'hm?iﬂg'-SHS}IJ'BEICLGI‘- | vertical 51.1813911(:1&1{ posts _,_3.1'1_':;1.11{93'&(1[ at anter-

. posts, a statienary deck extending over said vals throughout its length and at each side =
o025 spany counterpoise weights, ropes carried by "!:lfhere_(;)-f',.f a stati onary carrying ;degl{. extend- 90
oo sard statienary  deck and supporting said | 1ng over said span, counterpoise weights ar-
o oweights and span, and a locking unit mount- | ranged at each end of said span, revoluble

- ed on said statiomary deck adjacent to each | bearings on said stationary deck, a rope con- -
oot sald suspender peosts, each of said units neeting each of said suspender posts with a
30 comprising a palr of revoluble cams adapted | counterpoise weight, means for actuating 95 o
© - ferlocking engagement with the upper end | said revoluble bearings, and means for lock-
~ of the adjacent suspender post, means for | ing said suspender posts against upward
o cyteldingly tensioning said cams toward their | movement when said span 1s in its t aflic
~.locking pesitien, a beam adapted for longi- | carrying position,
. 9% tudinal movement on said stationary deck, | = 12. In-a lift bridge, a traffic carrying deck 100

-~ rollers on said beam, an arm connected with | including a vertically movable span h AvIng

- one of the cams in each locking unit and | perpendic nlar suspender posts, a plurality

- adapted for engagement with the roller on | of counterpoise weights arranged  at ~each
o sad beam, means operatively connecting the | end of said $pan, a rope connecting each of =~ =
20 indavidual cams in each locking unit, and | said posts with a counterpoise weight, a sta- 105
. means for actuating said beam for the pur- | tionary deck extending over said movable ~
- poseset forth. " lgpan means on said stationary deck for sup-
8 Inalift bridge, a traffic deck including | perting said ropes, separate means for
< a counterbalanced, vertically movable span | locking each of said suspender posts when
o 40 g ne-means for actuating same, a stationary | said span is in its traffic carrying. position, 110
-~ deck extending over said span, posts earried | and means - for - simultaneously actuating -
by said span and a lecking unit carried by | said locking devices to lock said span against

o+ said stationary deck adjacent to each of said ‘upward movement when in its traffic car- =
pOStS?SaIIdIOC g llnltc()mprlmng a palrgf 1V111g 13@311;1011 L R SN . S

90 revoluble shafts, each provided with a cam | ~ 183. In a laft bridge, a traffic deck includ- 115
- segment, a rack segment, and a weight arm, | ing a vertically movable span, a stationary =~
~ an actuating arm rigidly connected with one | deck extending over said span, counterpoise
o of said shafts, an auxiliary shaft revolubly | weights, ropes: carried. by said stationary

- mounted adjacent to one of the rack seg- | span and connecting said weights and said _-
- 9% ments, a  segment engaging arm, and a | span, locking levers revolubly mounted ad- 120
- weighted arm rigidly mounted on said shaft, | jacent to the span ends, lips on said span
- - and a pawl arm carried by said shaft and | ends adapted for engagement with said le- =
~ . extending into the path of said vertically | vers, and means for simultaneously actuat-
~ . .movable post, said pawl arm being adapted | ing said rocking levers, substantially as set.
%9 for revolution on its shaft when engaged by | forth. = 7 qg5
. said post during the upward travel of said | = 14. In alift bridge, a pair of traffic carry-
.= movable span and for holding engagement | ing decks, one supermmposed on the other, a
~°therewith during the downward travel of | vertically movable span forming part of the.
o said span, ‘and means for actuating said | lower deck of said bridge and having guide
69 beam, substantially as set forth. | members extending therefrom and adapted 180
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for engagement with stationary portions of
sald lower. deck, lips projecting from said
guide members, locking members having lip
engaging portions yieldingly tensioned to-
ward their locking position, and means for
simultaneously actuating sald locking mem-
bers to free said span. -

15. A lift bridge comprising a plurality
of traffic carrying decks, one superimposed
ou the other, a vertically movable span form-
ing part of the lower deck, revoluble bear-
ings mounted on sald upper deck, a motor
driven shaft at each end of said upper deck
and provided with end drums, counterpoise
weights arranged at each end of sald mov-
able span, ropes connecting said span and
counterpoise weights and supporting same
on said bearings and said drums, motors
connected with said shafts and adapted for
actuating same, and means for automatically
stopping said motors as sald span ap-
proaches the upper or lower limit of 1its
travel. |

16. A lift bridge comprising a plurality
of traffic carrying decks, one superimposed
on another, a vertically movable span form-
ing part of the lower deck of said bridge,
chambered posts forming part of the upper
deck, suspender posts forming part of said
movable span and adapted to telescope into
said chambered posts, a sheave revolubly
mounted above each of said chambered posts,
drums revolubly mounted at each end of said
stationary span, wetght frames arranged
at each end of said movable span, weights
located in said frames, a sheave revolubly
mounted above each weight frame, ropes

connecting said suspender posts and said

weights and adapted for travel over said
sheaves and said drums, and means for ac-
tuating said drums for the purpose set
forth. | | o

17. A Iift bridge comprising a plurality
of traffic carrying decks, one superimposed
on another, a vertically movable span form-
ing part of the lower deck and provided
with perpendicular suspender posts, cham-
bered posts forming part of an upper sta-
tionary span and adapted to recerve said
suspender posts, counterpoise welghts ar-
ranged at each end of said span, ropes con-
necting said weights and said suspender
posts, means for automatically locking said
posts as said movable span assumes its traf-
fic carrying position, means for actuating
said ropes to raise or lower said span, and

052,486
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| means for simultaneously actuating said

locking device to release the suspender posts
for the purpose set forth.

18. In a lift bridge, a plurality of traflic
carrying decks, one superimposed on an-

other, a vertically movable span forming
part of the lower deck of said bridge, a

power mechanism arranged on said station-
ary deck over each end of said movable span,

rope drums included in each of the separate

power mechanisms, counterpoise weights
arranged at each end of said movable span,
ropes connecting said weights and sald span
and adapted for engagement with said
drums, sheaves included in each of said
power mechanisms, ropes connecting rela-
tive sheaves on opposite power mechanisms,
and a weight carried by each of said sheave

ropes for the purpose set forth.
19. In a lift bridge, a plurality of traflic

carrying decks, one superimposed on an-

other, a plurality of power mechanisms ar-
ranged on an upper stationary deck, a motor
driven shaft included in each power mech-
anism, drums rigidly mounted on said
shafts, counterpoise weights, ropes connect-
ing said counterpoise weights and said span

and adapted for travel over said drums, a

transmission shaft included in each power

mechanism, sheaves mounted on said trans-

mission shafts, ropes connecting relative
sheaves on opposite transmission shafts, a
weight frame carried by said stationary deck
and comprising curved body members, and
a welght suspended from each of said sheave
ropes and adapted for travel in one of said
weight frames for the purpose set forth.

920. The combination of a plurality of
decks, one superimposed on another, a ver-
tically movable span forming part of the
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lower deck, a locking mechanism comprising

locking parts, and a racked lifting rod, a
wheel having gear teeth extending partially
around 1ts periphery and adapted for mesh-
ing with the racked lifting rod, means for
revolving said wheel, and a welght connect-
ed with said lifting rod, for the purpose set
forth. |

In testimony whereof we affix our signa-
tures in presence of two witnesses.

JOHN A. L. WADDELL.
JOHN LYLE HARRINGTON.

Witnesses: | L
Harorp E. Ricaarps,.
Myrire M. JACKSON.
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