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' Toall whom. it may concern.:

UNITED STATES PATENT OFFICE.

THOMAS E. BROWN, OF NEW YORXK, N. Y.

" BASCULE-BRIDGE.

1,151,657.

Be it known that I, TroMmas E. BROWN,. a

. citizen of ‘the United States, and a resident
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of the borough of Manhattan, in the county :

of New York and State of New York, have
invented ecertain new and useful Improve-
ments in Bascule-Bridges, of which the fol-
lowing is a specification. . )
This invefition relates to improvements in

bascule bridges, of the general kind de-

seribed in my United States Letters Patent,
numbered 590,787, and dated September
98th, 1897. ‘

1t is the especial purpose of the present

. invention to simplify and cheapen the con-

struetion and operation of such bridges, and
particularly to effect the raising and lower-

-ing of the bridge with the minimum ex-

penditure of power, and the secure holding
of the bridge in its raised and ih its lowere

position merely by means of simply con-

structed and operated cables, weights and

hydraulic rams or other costly machinery
for effecting the movements of the bridge
and for securely holding the bridge in its
positions is obviated. .

The present invention relates to bridges

. of that class wherein a counterweight is so
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connected with the bridge by rigging that
the pull of the counterweight on the bridge
automatically varies exactly as the turning
moment of-the bridge about its pivot varies,
and thus the counter-weight automatically
balances the bridge in all positions, notwith-
standing that the turning moment of the
bridge varies from one position to another
of the bridge. Obviously a bridge so bal-
anced with a single counter-weight connec-
tion, and when not in a vertical or nearly
vertical position, can be raised or lowered
simply by exerting a pull up or down on the
counter-weight, or, to express the same prin-
ciple in different terms, by a pull in one or
ot]her direction omr the counter-weight con-
nection. This method of operation is, the
simplest of any, and is practicable whenever

" such a bridge is not required to approach a
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vertical position., When, however, such a
bridge approaches the vertical position the
effective lever arin of its center of gravity
about its pivot becomes less and less, becom-
ing zero when the center of gravity of the
bridge is vertically over the pivot. And,
simi%’arly, the lever arm of the counter-
weight must also diminish as the bridge ap-

Specification of Letters Patent.

drums, so that the need of costly

Patented Aug. 31, 1915,
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Application filed March 20, 1913, Serial No. 755,600,

proaches the vertical, in order to maintain
the said balance; and when the center of
1%ravity of the bridge is vertically over the

ridge pivot the line of pull of the counter-
weight connection must also pass through
the bridge pivot,, Consequently, in this po-
sition, neither tiie weight of the counter-
weight, nor any icreased or diminished pull
on the_counter-weight connection, c¢an have.
any effert on thebridge ; and-iinder such cir-
cumstances the .counter-weight connection

curely in that position against the pressure
of the wind.

The bridge, when in a vertical or nearly
vertical position, is subjected to the greatest
wind pressure, and it is then that the greatest
force is required to control it, and, as in this
position a pull on the counter-weight or its
connection is not effective, other means must

" be employed. Heretofore such means have
“been external to the counter-weight system,

and have consisted of hydraulic rams, rock-
ers, connecting rods, gearing and the like.
But such means are complicated and expen-
sive, and ‘are difficult to install without en-

- croaching on the space required for road-
ways, sidewalks and necessary structural
members; and it is the object of this inven-

tion to so arrange counter-weight connec-
tions that all such complicated means may
be avoided and the bridge may be operated

.in all positions by simply pulling on a coun-

ter-weight connection or on a counter-weight
itself. I effect this result by using twé or
more counter-weight cobnections, one or
more heing attached to the bridge by rig-
ging so that the tensions on all the counter-
weight connections together balance the
bridge in all positions.
able points of attachment to the bridge for
the varvious counter-weight connections, then,
when the line of pull of one counter-weight
connection passes through the bridge pivot,
the line of pull of others may be:substan-
tially distant from the pivot and these con-
nections will be capable of controlling the
bridge. Usually but two counter-weight
connections are needed for each side of .the
bridge, «und one of these.can be so attached
to the bridge as to always have a substantial,
leverage. around the pivet, and the line of

pull of the other counter-weight connection’

onl{ need pass through the pivot during the
motion of the bridge, and the bridge can be
controlled completely by pulling on the first
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- counter-weight.
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mentioned counter-weight
Varicus means to produce
the pull on the connection, and various ar-
rangements of connter-weiglit and connec-
tions may be used, and 1 have shown in the
accompanying dm\vmns sm eral of the m'o
foérred arrangements: Tut T " do not confine
myself to any particnlar means or arrange
ment. T prefer to use wables for the coun-
ter-weight connections, and hereinafter use
the word “cable” when referring to such a
connection, although the connections may be
‘onstructed of chains, link bars, and other
snit able devices. ’
“Referring to the said drawings which ac-
conmpany the specification to aid 1 the descrip-- s
tion, Figure 1 is an elevation of a bascule

- bridge eqmpped with. my counterbalancing
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device. in the a angement pretu)ed for the

ase when it s desm\d to. p ace the contrel-
Iing machinery in a tower and immediately
over the roadlway. Fig 2isan elm ation of the
arrangement preferved when it is desirved to
place the winding machinery at the top of a
tower. Fig. 3 is an explan: atory diagram in-
digating various positions of the bridge
shown in Fig. 1.

It will bé undm&*rmu that the £ nmlres show
the counter-baiancing devices for only one
side of the bridge, but tha taener ]]V in prac-
tice these devices
being one set of such devices 1‘02 eu'h side m
the Lrldvo Therefere in the e sulptmn
which follows reference is made to tl e de-
vices on the one side only, the coxr responding
parts on the other side of the bridge bunﬂ"
similar to those described.

Referring to Tig. 1.—B is a bascule
bridge: A—A being the plers, I the pivos
db()nt which the br 1dﬂe turns, T the tower,

the main counter-w 9101113 cable, und C* the
soum(hw (mmtei"\\ewht cable. 8 and &
are guide sheaves 19500(11&'01\ for said eables

o on the top of the tow er; Wand Wt
are the nmm and secondary t'mmtey weights,

and D is a winding denm for operating the
somnd(u v <ounfer- weight eable (% The
joint weight of said connter-weights W and
Wt is preferably just sufliel wuL to balance
said bridge B when the Iatter is in its lowest
position.  The secondary counter - weight
able €' ig attached to some suitable point
of the bridge. as the elbow of tbeﬂpper
chord £, andsthe said primary

bridge at some point back of said saddle F,
and preferably at the pivot P, said sdddle

forming a ¢ urved way or guide on whicluthe
able s laids Said saddle Fis secnured,
preferably to the upper side of the bridge
as shown, by any suitable fr ami ng stch as
the post and tie rods -2, As the bx idge
rises to different p\)sm(m“ the cable C will

of conrse unwrap from the ‘sddle said cable

connection or its .

“bridge is provided.

cable (" passes” s
around u osaddle . and is fastened to said-

forming the tangent to the curve. The curve
ot the face of said saddle ¥ on which Mwi

rable C is 1aid, is formed so that the moement
of the cables of the muin weights W added
to the méoment of the cables of the second: ary
weights W wiil equal the momept of the
bmdﬂe avound the pivet-P—i. e. the primary
weights W multiplied by ‘lhe Dmpemhmﬂ o
dis .tdncts from the pivot I* to their cables €
plus the secondary weights W? multiplied bv
the perpendiculay distances from the pivot
¥ to their cables C' must equ’al the weight
of the bridge multiplied by the houzomu
distance from the pivot P to the vertical
through the center of gravity of the hridge;
said ])expendlcuhr d]stances from the pwot
P to the line of pull of the respective cables
being their lever arms, or Jlgebral(‘ ally ex-
pressed,—

WI+W'V =Br cos. o
in which W and W' represent the total
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wvight of the vespective weights, and.? and -

& the lever-arms of the respective connter--

weights, and B represenis the weight of the
bridge, » the radius from the pivot ¥ to the
center of gravity of the bridge, and « the
angle which said radius nifkes with the hori-
rontal.
the nomt of attachment f of said secozdarv
cable {7 1s preferably so chosen that the lo-
ver arm 7t of said cable {1 is alwavs of sub-
stantial length. and theufo rve the moment
W2t will always be a substantial quantity.
Therefore as the bridge rises and the angle
o inecreases and-its cosine diminishes the
right hand member of the equation becomes
Tess and less until at some point between the
horizontal ‘md the vertical positions of the
bridge, it eqm s W and the term W7 then
3>9Lomos equal-to /01 0—i. ¢. I must be eyual
to zevo, and the line of the cable ¢ then
Dasses threugh the pivot P in this position
of the bridge. As the bridge continnes its
upward motion the ternt W/ becomes nega-
tive, antl the pull of the eable C becomes op-
p()&e(l in its effect on the bridge to the pull

£ thie cable (7, and thus an eflicient and siin-
])le means of operating and controlling the
Moreover, as the brm(“e
(ontnmes its said upward motion, the ables
& heing connected to the bridge at the pivot
P, will no longer remain in contact with the

ml saddle ¥, and a second reversed saddle

I is prefer: 1b1v used to effect the atoresaid

opposition to the pull of the cable (7, and o
complete the balance during the remaining
upward movement of the b;i(‘];;'e. Xt the
point of attachment of the said cables € to
the bridge is placed high vnmmh above the
pivot Pn a“single enrve. I* s be used and
the said reversed cmrve ¥ nmv be dispensed
with, but this usuaily necessitates the intro-
duetion, of otherwise superfludus structural

To effect the control of the bridge,-
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members, and I prefer to use the reversed

curve F’. The bridge being balanced in all -

positions by the combined weights W and
W, it is manifest that if we pull down on
the weight W’ or pull on its cable C’, the
balance will be destroyed and the bridge
will rise, and conversely that if we pull up
on the said weight W’ the bridge will de-
scend. I accomplish this pull by attaching
the sécondary cable C’ to a winding drum
D, preferably by wrapping it several times

“around said drum and attaching it to said

drum, and of -course said cable C’ may be
in two separate parts, one extending from
the point of attachment 7/ to drum D, and
the other from drum D to the counier-
weight W’. When said drum D, arranged
as in Fig. 1, is revolved in the direction of
the hands of a clock the bridge rises, and
when revolved in the reverse direction the
Said drum D may be re-

* volved by any suitable means, as by gear G

.25

and pinion g on shaft ¢; said shaft ¢ being
revolved by any suitable motive means such
4s a steam or gas engine or electric motor.
Suitable brakes should be provided for stop-
ping the motion of the said drum D. Ob-
viously the power to lift the bridge is only
limited by the power available to turn the

3¢.drum D and the strength of the cable .
- But the maximum in lowering the bridge is

obtained when the drum D lifts the entire

* weight W’ ; hence the weight W’ must be so
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" preferably to the top chord of the bridge

50

55

60

heavy that its moment shall exceed the
greatest moment that can be-produced by

" wind pressure and friction on the bridge, at

the greatest wind pressure against which 1t
is intended that the bridge shall be opera-
tive.
plicity have been hereinbefore described as
single members, but they will generally con-
sist of a multiplicitv of smaller ropes acting
in unison. ’ S

Referring to Fig. 2, which shows the ar-
rangement 1 prefer when the winding ma-
chinery is to be placed at the top of the
tower, the secondary cable C’ is attached

at a suitable point /” beyond the saddle K.
and is carried over the guide sheave S’ and

The said cables € and C” for sim- -

around the drum D and down to the coun--
ter-weight W’. In this case the travel of-

the cable C’ is much greater than when ar-
ranged as in Fig. 1, and therefore, to avoid
greatly. increasing the height of the tower

T, 1 prefer, instead of attaching the second-

ary cable C’ directly to the weight W', to
pass said secondary cable under a reduc-
tion sheave S? attached to the weight W’ and
thence up to and attach it at some point as

" .k near the top of tower T, and thus reduce

thestravel of the said weight W’ to one-half

" of the travel of the said secondary cable (.

Ifa gr@ter';'edu(_ztiqn js:raguire:d more re-

2]

ducing sheaves may be introduced. (b-

.viously, as the motion of the weight W’ is

thus reduced, its.weight must be correspond-
ingly increased. In the construction illus-
trated in said Fig. 2, the function of the
main weight W, its cable € and the saddles

‘F and F’ are the same as described in con-

nection with Fig. 1; and the operation of
the bridge by means of drum D is also the
same, except that as shown in Fig. 2, the
rotation of drum D for thé up and down
motion of the bridge is preferably the re-
verse of that indicated in Fig. 1; also we
may drive the guide sheave 5’ by the pinion
¢ and a gear ', and then by wrapping the
cable C’ a sufficient number of times arcund
drum D and sheave 8’ we may obtain suffi-
cient adhesion between the cable €’ and the
drum D and sheave 87, to operate the bridge
without positively fastening the cable C’ to
the drum D.

Fig. 8, is a diagram showing elements of

88

.70

-

80

85

Fig. L in various positions; similar letters - -

indicating similar parts and the numerals
corresponding ~to the wvarious positions.
This diagrammatic figure shows clearly the
action of the saddles ¥ and F? in varying
lever arm ¢ of the cable C in conformity
with the aforesaid equation. ]

To check the bridge on its upward motion,
I prefer to provide a buffer X in all modi-
fications of the invention, so located on the

bridge B that when said bridge is approach--

ing its vertical position said buffer will con-

tact with said cable C, and ‘should any

cause, such as a stiff wind, terid to move said
bridge back beyond its propet position, said
buffer X wili press on said cable C and cause
said countér-weight W to resist any further
backward movement of said bridge. The
bearing surface of said buffer X is curved
on a radius sufficiently easy to allow said
cable C to bend without ihjury.

Now having described my improvements
I claim as my invention— .

1. Fhe combination with a bascule bridge
of a plurality of counter-weights, one of
which counter-weights is operatively con-
nected with said bridge at a point substan-
tially: distant from the pivot from said
bridge, means to raise and lower said coun-
ter-weight, 'and operative connection from
another of said counter - weight to . said

90
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bridge, and curved members in contact with -

said last named connection and adapted to
vary the leverage of said connection such
thatsaid plurality of said counter-weightsin
the aggregate balance said bridge in all its
positions. . ‘

2. A combination with a bascule bridge -

of two counter-weight econmnections”opera-
tively counected with the bridge, a curved
saddle adapted to vary the lever arm of one
of said connections during a portion of the

1290
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motion of the hiidge, and a reverse saddle
to vary the lever arm of saud conneetion

during the remainder of the fnotion of the

bridge so that the two connections together
halanee the hridge in all its positions,

. 3. The combination with a bascule hridge,
of two counter-weight connections opera-
tively connected with the bhridge, o curved
saddle adapted 1o vary the fever arns of one
of said connections during a portion of the
motion of the bridge, and a reverse saddle
to vary the lever man of sald connection dur-
ing the remainder of the motion of the
bridae so that the two connections together
balanee the bridge in all its pesitions, and
means to vary the tension on one of said
connections.

4. The combination with a basceale hridge
of counter-weight connections operatively
connected with the bridge, curved saddles
adapted to vary the lever arm of said con-
nections during a portion of the motion of
- the bridge and reverse saddles to vary the

1,151,857

Tever arm. of said conuections during the

remainder of the motion of the biidge. -

5. The combination in n bascule hridee of

two sets of counter - weights, connections

from sald sets of counter-weights to said
bridge, the connection from one set of coun-
ter-welghts having sich position and diree-
tion as to possess a substantind lever arm in
all positions of said bridge. means to raise
and lower said set of counter-weightss and
curved members adapted to vary the lever
arm of the counections to the other set of

counter-weights, so that said two sets of.

cotinterweights together halance the bridge
in all jis positions.

Wigned at New York city in the county of
New York and State of New York'this elev-
enth day of Mareh, A. D, 1913,

TITOMAS E. BROWN.

- Witnesses:
Harry C. Porrox,
(. .\ Kok,
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THOMAS E. BROWN, OF NEW YORK, N. Y.
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1,203,695.

Specification of Letters Patent.

Patented Nov. 7, 1916.

Application filed May 22, 1915, Serial No. 29,815,

7o all whom it may concern.

Be it known that I, Tromas E. Brown, a
citizen of the United States, and a resident
of the city of New York, in the county of
New York and State of New York, have
invented certain new and useful Improve-
ments in Bascule-Bridges, of which the fol-
lowing is a specification.

This invention relates to improvements
in bascule bridges of the class wherein a
counterweight is so connected with the
bridge by rigging that the pull of the
counterweight on the bridge automatically
varies exactly as the turning moment of
the bridge about its pivot varies, and thus
the counterweight automatically balances
the bridge in all its positions, notwithstand-
ing that the turning moment of the bridge
varies from one position to another of the
bridge.

It is a purpose of the present invention
to simplify and cheapen the construction
and operation of such bridges, and particu-
larly to effect the raising and lowering of
the bridge with the minimum expenditure
of power and the secure holding of the
bridge in its raised and its lowered posi-
tion merely by means of simply constructed
operating cables, weights and winding
drums, and by simply pulling on a counter-
weight connection.

In my United States Patent No. 1,151,657,
dated August 31st, 1915, I have shown and
described means to accomplish these results
with two counterweights and two counter-
weight connections on each side of the bridge,
and it is a special purpose of the present
invention to produce these results with one
counterweight on each side of the bridge.

The usual practice in bascule bridge con-
struction is to use a single massive concrete
weight extending across the bridge with con-
nections at each side of the bridge, or to
use separate massive weights on each side
of the bridge and supported in the planes
of the trusses, and T may use weights so ar-
ranged; but when such bridges are trav-
ersed by electric cars the towers must be
abnormally high to avoid interference of a
single cross weight with the trolley wires,
and when massive weights supported in the
plane of the trusses are used said weights
hang over the roadway and cannot travel
below the roadway level, and it is an object
of my invention to so support the counter-
weights outside of the plane of the trusses

and outside of the roadway that said coun-

terweights will not interfere with the trol-
ley wires or the roadway, and may descend
below the level of the roadway. :

I prefer to use cables for the counter-
weight connections and hereafter use the
word “cable” when referring to such a con-
nection, although the connections may be
constructed of chains, link bars or other
suitable devices. '

_Referring to the drawings: Figure 1 is a
side elevation of a bridge equipped with
my said counterbalancing device. Fig. 2 is
a side elevation of the bridge showing a
special case of the application of my said
invention. Fig. 3 is a broken rear view of

the counterweight system, indicating the .

transverse girders X by solid lines in the
upper part of said figure, and by dotted
lines in the lower part of said figure. Fig.
4 is a broken side view of the counterweight
arrangement shown in Fig. 8 and showing
a portion of the supporting tower.

It will be understood that Figs. 1 and 2
show the counterbalancing devices for only
one side of the bridge, but that generally in
practice these devices will be' duplicated,
there being one set. of such devices for each
side of the: bridge. Therefore, in the de-
scription of said figures which follows ref-
erence is made to the devices on. one side
only, the corregponding parts on the other
side of the bridge being similar to those de-
seribed. : ,‘

Referring to Fig. 1, B is a bascule bridge;
A A being the piers, P the pivot about
which the bridge turns, T the tower:; C the
main counterweight cable, and C’ the sec-
ondary counterweight cable. S and S’ are
the guide sheaves respectively for said ca-

o
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bles C and C’ on the top of the tower, and -

W is the counterweight. D is a winding

drum for operating the secondary counter-

weight cable C’; the letters ¢. g. represent-
ing the position of the center of gravity of
the bridge; the weight of  said counter-
weight W is preferably just sufficient to bal-
ance said bascule bridge when the latter is
in its lowest position, and it will be evident
that by rotating said. drum D by any suit-
able power in the proper direction said
bridge B will be raised or lowered. The
secondary counterweight cable C’ is at-
tached to some suitable point of the bridge,
substantially distant from said pivot P, as
the elbow of the upper chord f, and said

"100
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- the pull of the cable: C becomes opposed in.

65
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primary cable C passes around a.saddle F
and is fastened to said bridge at some point
back of said saddle F and preferably at the
pivot P; said saddle forming a curved way
or guide on which said cable C is laid. Said
saddle F is secured preferably to the upper
side of the bridge as shown by any suitable
framing such as the post and the tie rods
¢ ¢
hanger H supporting said counterweight
W, the main and secondary counterwewnt

cables C and O’ being attached at opposme,

ends of said lever L. By suitably locating
the position of the fulerum I on said lever
L, the weight W may be distributed in any
desired plopormon on the said cables C and

7, X are transverse girders. supporting
the counterweight W.

Asg the b*ldge rises to different positions
the cable € unwraps from said saddle ¥,
said cable forming the tangent of the curve.
The curve of the face of said saddie F on
which the said cable C is laid is formed so
that the sum. of the moments of the cables
C and-C” around the pivot P of the bridge
will equal the moment of the bridge around
said pivot P, ag described in my United
States Patent; Ne: 1,151,657, dated August
31st, 1915, and in accordance with the for-
mula given in said patent, namely,

WI+WI'=DBR cos. «

i which formula in ’rhls case W and W’/
represent the amount of the portion of the
counterweight W carried by the primary
cable C and secondary cable C respectively,
and 7 and 7 represent lever arms of said
cables respectively about the pivot . B
represents the weight of the bridge, R the
radius from the pivet P to the said eenter
of gravity (c¢..¢.) of the bridge and « the
angle which said radius makes with the
horizontal.

To eﬁect the control of the bridge the
point of attachment f of said seconduy ca-
ble € is preferably so chosen that the lever
arm of said cable {7 is always of substantial
length, and therefore the moment W’7 will
always be a substantial quantity; therefore,
as the bridge rises and the angle « increases
its cosine diminishes and the right hand
member of the equation becomes less and

less, until at some point between the vertical

and horizontal positions. of the bridge, it
equals ‘W’ and the term W7 then becomes

‘equal to zero,—4. e., { must then be -equal to

zero, and the line of the cable C then passes
through the pivot P in this position of the
blldoe As the-bridge continues its upward
motion the term W becomes negative, and

its effect on the bridge to the pull of the
cable ¢/, and thus an efficient and simple
means - of ‘operating and controlling the
bridge by cable €’ ig provided. - Moreover,

L 1s a lever pivotally attached to the

1,208,695

as the bridge continues its said upward mo-
tion, the cable C, being connected to the
bridge at the pivot P will no longer remain
in contact with the said saddle I, and a sec-

ond reverse saddle ¥’ is therefore prefer-

ably used to effect the-aforesaid oppoesition
to the pull of the cable C’ to complete the
balance during the remaining upward mo-
tion of the bridge. If the point of attach-

ment of the said cable C to the bridge is ;
placed high enough above the pivot P a sin-

gle curve K can be used, and the said reverse
curve ¥’ may be dispensed with, but this
usually necessitates the usé of othertwise

superfluous structural members, and I pre- 3
fer to use the reverse curve K.

The bridge being balanced in all its posi-
tions by the combined tensions of the cable
connections C and €7, it is manifest that

with a pull on the cable € in either direc- 2

tion the balance will be destroyed and I
accomplish such pull by attaching the sec-
ondary cable €’ to a winding drum D, and
thus when said drum D, arranged as in Fig.
1, is revolved in the direction of the hands
of a clock,-the bridge-rises and when re-
volved in the reverse direction the bridge
descends. Said drum D may be reyolved by
any suitable means, as by gear G and pin-
ion ¢ on shaft e, said shaft ¢ being revolved
by any suitable- motive power, such as a
steam or gas engine or electric motor, and
suitable brakes should be provided for stop-
ping the motion of the sald drum D.

Obviously the power to lift the bridge is 1o

only limited to the pewer available to oper-
ate the drum D and- the strength of the
cable C7; but the maximum pewer in lower-
ing the bridge is attained when the torque
of drum D equals the proportion of the
counterweight W supported by the cable
C’* hence the proportion of the weight W
supported on the cable €’ must be sufﬁcmntly
great that the moment of said cable C’ shall

exceed the greatest moment that ecan be |

produced by wind pressure and friction on
the bridge at the greatest wind - pressure
against which it is intended that the bridge
shall be operated. This condition governs

the amount of the portion of the weight W 1
“which must be carried on - the operating

cable ¢7 and therefore determines the ratlo
of the arms of the lever L. The length of
the arms of the lever I, while conforming
to this ratio, must be sufficient to prov1de
for the dlﬁ'erences of movement of the two

“connections C and ¢ which not only do not

move at the same speed but for the higher
positions of .the bridge move in 0ppos1te
directions. ~Said cables € and C’ for sim-
plicity have been hereinbefore: described as
single members but they will generally con-
sist of a multiplicity of smaller ropes acting
in unison.

Fig. 2 shows the preferred construction
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when the conditions are such that it is de-
sirable that the tension of the cables C and
C’ shall be equal. In this case, instead of
attaching the cables C and C’ to the lever
L, and placing the fulerum I in the center
of said lever so as to make a lever of equal
arms, we may omit said lever I. and place
on the pivot of hanger H a sheave wheel
K which is the equivalent of a lever of equal
arms, and which enables me to use a con-
tinuous cable for both parts C and C’
instead of the separate cables as shown in
Fig. 1. The operation of Fig. 2 is obviously
the same as described for Fig. 1.

Referring to Figs. 8 and 4; Fig. 3 is a
view looking lengthwise of the bridge, with
the lower parts of the tower T removed for
the sake of clearness, and showing the
counterweights and their supports and a
section across the roadway, and Fig. 4 is
a side view showing a portion of the tower
and a counterweight and connections. S and
S’ are the leading sheaves for the primary
and secondary cables C and C’ respectively,
L the levers, I their fulcrums and H
hangers, all substantially as hereinbefore de-
seribed for Fig. 1. X aretransverse girders
supporting the weights W by means of the
hangers H, said girders in turn being sup-
ported on the cables C and C’ by means of
the levers L. 2 are trolley wires, 4 are the
curbs along the roadway, 5 are pits outside
of the roadway into which the weights W
descend, 6 are wire guards for said pits, 1
being the ends of the trusses and 8 the portal
strut of the bridge as they would appear
with the tower removed.

In Fig. 1 the levers are shown in the
plane of the trusses, ¢. e. in the same plane
as the cables C to more clearly show the
principles of the invention, and this ar-
rangement is useful when the weights are
placed in the planes of the trusses, or when
a single cross weight is used, but when the

3

transverse girders X are used it is more con-
venient to place said levers Lu at right angles
to the plane of the trusses as shown in Figs.
3 and 4.

The advantage attained by the use of the
transverse girders X whereby the counter-
weights W W are carried outside of the

45
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roadway so that the trolley wires and road-

way arve not interfered with and do not
limit the travel of the counterweights is
clearly shown by Fig. 3. :

Now having described my invention, I
claim :— '

1. The combination in a movable bridge
of - counterweights, counterweight connec-
tions and a girder supporting said counter-
weights on said connections, said girder
being extended beyond the planes of the
trusses and having the points of support
of said counterweights outside of the planes
of the trusses of said bridge.

2. The combination with a movable bridge
of counterweights, counterweight connec-
tions descending over the roadway, and a
transverse girder having its ends extended
beyond the roadway and supporting said
counterweights outside of the roadway of
said bridge.

3. The combination with a movable bridge
of counterweights adapted to balance said
bridge, counterweight connections in the
planes of the trusses and over the roadway
and a transverse girder extended beyond the
planes of the trusses and supporting said
counterweights outside of the roadway of
said bridge.

Signed at New York city, in the county
of New York and State of New York this
nineteenth day of May, A. D. 1915.

THOMAS E. BROWN.

‘Witnesses:
Bacuz H. Brown,
Carr T. WEsTLIN.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. ¢.”
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UNITED STATES PATENT OFFICE.

THOMAS E. BROWN, OF NEW YORK, N. ¥

BASCULE-BRIDGE.

1,210,410.

Application filed October 28, 1915. Serial o, 58,324,

T0-all whom it may concern.:

Be it known that I, TrHomas E. Brown,
a citizen of the United- States, and a resident
of the borough of Manhattan, in the county
of New York and State of New York, have
invented certdin new and useful Improve-
ments in Bascule-Bridges, of which the fol-

-lowing is a specification. : .
This invention relates to improvements in

bascule bridges, of the class which are bal-
anced by counterweights and flexible coun-
terweight connections, and wherein said
connections are supported by curved mem-
bers, and especially where said: supports are
curved in a manner to maintain the balance
of the bridge in all its positions.

In my United States Letters Patent No.

1,151,657, August 31, 1915, I .have shown.
and described a method of effecting the bal-

ance and operation of bascule bridges by
means of counterweights and flexible con-

-nections supported by curved members, and
the objects of this invention are to simplify :
and cheapen the construction of such curved

members and; provide.a form of construc-

tion in which the several parts of said .

curved members can be easily and accu-
rately placed in position, and in which said
positions can readily be determined by a
simple graphic process, .and especially in
which the construction of the bridge may
proceed before said calculations are finally
completed.

" In bascule bridges the position and curva-
ture of the balancing devices depend upon
the position of the center of gravity of the
moving portion of the bridge. An accurate
determination of the position of the center
of gravity can not be made until the shop
drawings of the bridge are.completed, and
in fact, in some cases, not until a consider*
able portion of the bridge structure has

"~ been completed ; and said position may be

45
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altered by addition of. tracks, changes in

flooring and other details even after the

bridge has been substantially completed.
It is therefore another important object

of my invention to so provide for the con-

struction of the aforesaid curves by sec-

tional elements that said curves need not be-

finally determined before the commencement
of the construction of the bridge and may
readily be changed even after the erection

of the bridge. Where flexible members are

Specification of Letters Patent.

‘Fig. T is a

used for the connection of the counterweight
to the bridge large sheave wheels are re-
quired to support said connections, and said

Patented Jan. 2, 1917.
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sheave wheels are frequently of too large

diameter to be turned in ordinary lathes,
and another object-of my invention is a

method of construction of such supporting

wheels which avoids thie necessity of turn-
ing their rims, and also enables the strength
of their parts to be determined by the sim-
ple method used in the calculation of ordi-
nary framed structures.

1" prefer to use cables for the counter- -
weight connections, and hereinafter use the .

word “cable” when referring to such a con-

‘mection, although the. connection may be

60
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congtructed of chains, link bars or other ' -

suitable devices. - .
Referring to the drawings which accom-

pany the specification to aid the description,

Figure 1 1s a side elevation of a ‘bridge
equipped with my counterbalancing device.
Fig. 2 is a broken section of a portion of the
bridge, on large scale, showing the method

75 -

of constructing the curves for effecting the -

balarce of the bridge. Fig. 3 is a broken
section on a larger scale, on line XX of
Fig. 2.- Fig. 4 1s a side view and Fig. 5 a
plan view of a saddle, on large scale. Fig.
6 .shows 4 section ‘of a leading sheave con-
structed on the same principle as the curve
shown- in Fig. 2, and on ‘the same scale.
broken. section on the scale of
Fig. 38, .of the leading sheave rim showing

a detail of its construction, and Fig, 8 is an-

edge view of a portion of the sheave rim
showing the preferred arrangement of the
spokes and saddles. :

It is to be understood that Tigs. 1 ahd 2
show the counterbalancing devices for only
one side of the bridge, but that generally, in
practice, these devices-will be duplicated,

‘there being one set of such.devices for each

side of the bridge; therefore, in the descrip-
tion of said figures which follows, reference

- is made fo the devices on one side only, the
corresponding parts on the other sidé of the,
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bridge being similar to those described.. Re-

ferring to said Fig. 1, B is a bascule bridge;
A A being the piers; P ‘the pivot about

-which the bridge turns; T the tower; C the

main counterweight cable; C’ the secondary
counterweight cable; S and 8’ guide sheaves
for said cables C-and C” on the top of the

105
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tower; D'a Wmdmg drum for said cable /"

and W and W’ counterweights respectlvely
suspended on the cables C and .
The letters ¢ g.represent the position of
the center of gravity of the bridge.
The total weight of the two " couriter-
weights W and W is preferably just suffi-
cient to balance the basculs br idge when in

its lowest position, and by rotating  said’

drum D by any suitable power in the proper
direction -said bridge B mwy be raised or
lowered.

The secondary countelwemht cable C’ is

attached to some suitable pomt of the bridge,

as the elbow of the upper chord 7, and said
primary cable C passes around a curve F,

(Figs. 1 and 2) and is fastened at some

pomt of the bridge, preferably at the pivot
P; said curve F forming a curved way or
rim supporting the said cable C. Said
curved way or rim is secured preferably to
the upper side of the bridge, as shown, by
‘suitable framing such as the post. and tie

~rods £ £
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- As the bridge rises to different posﬂ:lons
the cable C unwraps from said curve F,
said cable forming the tangent of the curve.
Said curve I is formed se that the sum of
the moments of the cables C and C around
the pivot P of the bridge will equal the
moment of the bridge ar ound said pivot P,
that is tosay, the primary weights W mul-
tiplied by the perpendicular distances from

the pivot P to their cables C plus the sec-

ondary weights W’ multiplied by the per-
pendicular ‘distances from said pivot T to
their cables C’ must equal-the weight of the
bridge multiplied by the hor izontal distance
from the said pivot P to the vertical line
through the center of gravity of the bridge;
said peLpendeLu distances front the said
pivot P-to the line of pull of the respective

.cables being their lever arms, or algebrai-

cally. e‘{pressed
' WI+W'¥=Br cos. a
in which W and W’ represent the total

weight of the respective counterweights, ¢

and 7" represent the lever arms of the re-
spective counterweight cables around the
pivot of the bridge, B represents the weight
of the bridge, » the radius from the pivot
P to the center of gravity of the bridge, and
« the angle which said radius makes  with
the horizontal.

The operation of the brldde is fully de-

- scribed in my aforesaid Tetters Patent No.

60

1,151,657, and it is only necessary herein to

~ show the niethod of laying out the curves

F and I
Having found vamous values of the lever

" arm of cable C, (which are represented by 7

- 65

in said formula) for various positions of

the bridge by means of the aforesaid for-
mula, we , describe arcs from pivot P as a cen-

“tively Fig. 1.
‘sheave S about the pivot P into correspond—
ing positions, as obviously the ‘relative po-

1,210,410

ter, with said values of 7 as radii.

" See the

dotted arcs numbered 1, 2, 3, 4, etc., respec-.

We then rotate the leading

smom of the bridge and the leading sheave
S are the same w hethel we rotate the bridge

70

about the pivot P in one direction, thP

sheave remaining fixed, or whether we ro- "
tate the sheave about the pivot P in the op-

posite direction, the bridge remaining fixed.

"Having rotated the sheave into 1ts corre-

spondln positions 2, 8, 4, etc., as’indicated

75

by the dotted sheaves in I‘JO* 1, we draw -

lines 1, 2, 8, 4, ete., tanorent to hoth the
sheave and arc of conesponchno' positions,
and the intersecting: portions of these lines
form a polygon conﬂstmo of a series of tan-
gents to the required curve on the bridge,
the closeness of “approach of said polygon
to the actual curve depending on the nam-
ber: of positions taken.

The,construction of a_continuous. curve of

continually varying radius of curvature is’
 difficult and expensive, and I prefer to use,

instead of a continuous curve, a plurality
of short segments or-saddles 10, as shown in

Figs. 1 and 2, each being of a radius less

than the radius of curvature of the true
curve. Such segments may be easily fitted
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to the tangents of the curve found as above .

described and their positions can be accu-
rately. determined. on a large scale drawing,
and also said segments may be easily and
cheaply placed in their proper positions on
the bridge.

I\efenlnq to Figs. 2 and 3
posts and tie as shown in Fig. 1. "Each post
is preferably made of wide plates 11 with
angle iron flanges 12, said plates 11 being
wide enough to cont(un, the curve I With
allowance for any variation in said curve F
likely to be caused by possible change in the
position of the center of grawty ‘of the
bridge as hereinbefore described, and 18 are
similar plates for the reversed curve F'.
10 are short segmental saddles preferably
grooved to receive the parts 14 forming the

3, ¢ and # are the

100°
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ca.ble C. Said segments 10, one of- Whlch 1S -

shown in side view in TIU‘ 4 and in plan
vigw in Fig. 5, have ﬂzmges 15 which fit be-
tween said” plates 11 and 13, and by which
they may be bolted or preferably riveted to

~said plates 11.and 13. Said segments 10 are
" of a radius equal to or shorter than the mini-
mum radius of curvature of the curves F

and F’, and when in nlace cause the cable C
to lie in a series of short chords and arcs, so
closely approximating the true continuous
curve, that the error need not exceed one-
fifth of one per cent., a degree of accuracy
closer than is actually needed in practice.
It will be readily understood, especially

- from Figs. 2 and 8, that the rivet holes need
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not be drilled and the segments need not be 130
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placed until the position of the center of
gravity of the bridge has been finally deter-
mined and their correct positions found,

‘and even if placed may readily be changed

in position by cutting out rivets and drilling
new holes, and the construction oi-the brldge
therefore need not be delayed pending exact

" determination of the center of gravity.

Figs. 6, 7 and 8 show the preferred con-
struction of the leading sheave S; Fig. 6
being a broken section in the central plane
of ‘the sheave and Fig. 7 a section through
the rim on a larger scale. The sheave S is
preferably built up.of structural shapes,
and the rim preferably consists of plates 16
between which are riveted short segments
or saddles 10 similar to the segments 10 be-
fore described for the curves F and F’. The
segments 10 may be placed between the

spokes 17 of the sheave S as shown on the.

upper part of Fig. 6, or may if preferred
be placed at the spokeu 17 as shown on the
lower broken part of Fig. 6.

-~ The saddles 10.are of a radius less than

‘the radius of the sheave S and the cable lieg
on the saddles in a series of short ‘chords
~and arcs.

By using a suitable templet for
drilling therivet holes in the saddles 10 and

plates 16 the saddles may be accurately -

placed and sheaves of any desired diameter
may be made, as ‘the diameter is not limited
by the necessity of turning the rims, as in
the usual practice.

The load carried by each segment or sad-
dle of such a sheave can be accurately calcu-
lated and the stresses on the various parts
such as spokes, rivets, etc., easily deter-
mined and therefore the details of the sheave
may be proportioned with confidence and
economy. . '

Obviously, sheave wheels constructed as

e

 herein shown and described may be used ad-

vantageously with other forms of movable
bridges.

Now having described my improvements,
what I claim as my invention is:—

1. In a bridge, the combination of a coun-
terweight, tensional counterweight connec-
tions therefor and curved members formlng
supports for said conmnections, and sald
curved members consisting of -a plurality
of short saddles of a radius less than the
radius of curvature of said curved members.

2. In a bridge, the combination of a coun-
terweight, a tensional connection therefor
and a plurality of curved supports adapted
to support said tensional connection 1n a
curve and each of said supports being of
radius less than the radius of said curve
and together forming said curve.

3. In a bridge, the combination of a coun-
terweight, a tensional connection therefor,
a curved structure adapted to support said
connection, and having its supportmg rim
composed of short segments of a radius less

than the radius of curvature of sald struc-f

ture.

4. In a bridge, the combination of a, coun-
terweight, a tensional connection therefor, a
curved member to support said connection
provided with a supporting surface consist-
g of short saddles, each saddle being of a
radius less than the radius of said member,
and plates between which said saddles are

. secured.

Signed at New York city, in the county
of New York, and State of New York this
26th day of Ocotober, A, D. 1915.

THOMAS E. BROWN.

‘Witnesses: _

Twos. E. Brown, Jr.,
Carr, T. WEsTLIN.
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Patented Jan. 29, 1929.

UNITED STATES

1,700,464
PATENT OFFICE.

THOMAS E. BROWN, JR., OF YONKERS, NEW YORK.

INDICATOR FOR BASCULES.

Application filed June 1,

This invention relates to bridges and aims
to provide means for indicating the position
of a movable part of the bridge.

While not-limited thereto the embodiment
of the invention illustrated is particularly
adapted for use in connection with bascule
bridges such as those operated by a pinion and
rack strut; and includes a pointer operatively
eonnected with bascule power transmission
mechanism in such manner that the pointer
moves at the same angular rate as the bascule,
so that the pointer always occupies an angu-
lar position corresponding to the angular po-
sition of the bascule.

The invention will be apparent from the
following specification when read in connec-

. tion with the accompanying drawing in
which— '

Fig. 1 is a side elevation of a bascule bridge
equipped with my improved indicator;

Fig. 2 is an enlarged detail of the indica-
tor;

Fig. 8 is an enlarged detail of a portion of
the bridge showing the control house and in-
dicator located therein;

Tig. 4 is a plan of Fig. 8 with parts in hori-
zontal section; ,

Fig. 5 is a detail view showing the opera-

"tive connection between the bascule operating
mechanism and the indicator;. '

Fig. 6 is a view from the left of Fig. 5;

Fig. 7 is a detail section on line 7—T of
Fig. b; ;

Fig. 8 is a diagrammatic view of 2 modifi-
cation. '

Referring in detail to the drawings the
bridge illustrated includes a bascule 10 adapt-
ed to be swung about a substantially horizon-
tal pivotal axis 12 by means of a pair of rack
struts 1414 which are pivoted at 16 to cach
side of the bascule. The rack struts 14 mesh
with pinions 18 secured to shafts 20. Xach
shaft 20 alsc carries a gear 22 which meshes
with a pinion 24 carried by a cross shaft 26
which in turn is driven through suitable re-
duction gearing of known arrangement by
the motors 30. ;

The bascule is counterbalanced by a weight
32 carried by a balance beam 34 pivoted ab
86 to the stiff leg truss 38, the beam 84 being
connected at each side to the bascule by a
hanger link 40 and a span pin 42.

The motors and transmission mechanism
elements described are capable of swinging
the bascule from the full line position of Hig.
1to a position slightly beyond the dotted posi-

1927, Serial No. 195,656.

tion. Itisimportant that the operator should
at all times know correctly the position of the
bascule leat, to prevent overrunning or undue
shock in seating and to permit of proper
clearance for different sized vessels and so
forth. o

The operating mechanism is located in a
house 44 above the center of the roadway,
and the bridge tender’s or operator’s house
46 is located at one side of the bridge at a
level lower than the machinery house 44.

. The house 46 has windows facing the bas-
cule but ity position is of necessity so located
that the operator cannot accurately deter-
mine the angular movement of the bascule by
observation.

- To guard against the possibility of accident
due to the bascule being moved beyond a pre-

determined upright position, I provide an in- 7

dicator in the house 46 which moves at the
same angular rate at which the bascule moves.
This indicator in the embodiment illustrated
in Figs. 1 to 7 includes a pointer 48 secured
to a stub shaft 50 which carries an arm 52
having a sheave 54 mounted en the free end
therect. This'arm carries a. weight 56 which
tends to move the pointer toward the hori-
zontal position shown in full line in Fig. 2.

For moving the pointer at the same angular &

rate as the bascule, I provide a drum 58 of
predetermined diameter which is secured to
the shaft 20. One end of a cable 60 is made
fast to this drum. The cable passes through
a tube 62 to a guide sheave 64, thence through
a second tube 66 and over guide sheaves 68
and 70 thence around sheave 54 carried by
arm 52 and over guide sheave 72 to a take-up
device preferably a turn-buclle 74 which 1s
anchored at 76 to a fixed pin or other suitable
fized member. The shatt 50 which carries
the pointer 48 and arm 52 is journalled in a
panel board 78 having a scale 80 which is cali-
brated in degrees. This panel is provided
with feet 82 which are secured to the wall
84 of the operator’s house facing the bascule.
The controller 86 for the notors 30 is conven-
1ently located in front of a window 88 at the
left of the indicator. Thus the operator can
watch the movement of the bascule and glance
also at the indicator.

The diameter of the drum 58 and the length
of arm 52 is such that the pointer moves at
the same angular rate as the bascule hence
when the motors are moving the bascule, the
pointer will indicate the corresponding suc-
cessive angular positions thereof,
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In Fig. 8 1 have illustrated a modification
in which the indicator includes a pointer 90
pivoted at 92 on a panel 94. The pointer
carries an arm 95 to one end of which is
pivoted a rack 96 which meshes a pinion 98
on a shaft 100 which also carries a sprocket
102. A chain 104 connects with a sprocket
106 on the cross shaft 20 which drives the
pinions 18 for actuating the bascule operating
rack struts 14.

It is clear that the angular motions of the
bascule leaf 10 and the operating pinion 18
have a constantly varying ratio to each other.
Any indicating pointer therefore with a con-
stant gear ratio to pinion 18 will not move in
true relation to the motion of the bascule leaf.
I, therefore introduce on a miniature scale
between pinion 18 and the pointer of the indi-
cator, a mechanical motion which reproduces
the motion of the operating mechanism.

In the arrangement shown in Fig. 2, this
similar mechanical motion is comprised of
the stub shaft 50, the arm 52, the sheaves 70
and 54, and the portion of the cable 60 con-
necting said sheaves. These correspond re-
spectively with the axis 12, the end post of the
bascule (1. e. the part between points 12 and
16), pinion 18, pivotal point 16, and the rack
strut 14.. The diameter of drum 58 and the
location of sheave 70 with respect to shaft 50
and arm 52, are so chosen as to cause the line
which joins the centers of sheaves 70 and 54
and arm 52 to have the same motions as the
rack strut 14 and the end post of the span.
Arm 52 and pointer 48 will therefore always
have the same angular motion as that of the
bascule. - '

Many modifications of my device may be
made without departing from the spirit of
the invention. For example, in Fig. 2,
sheaves 72 and 54 can be dispensed with a rope
60 attached directly to the end of arm 52, In
such case sheave 70 would be placed in the
same position, relative to shaft 50 and arm
52, that pinion 18 is located in relation to
axis 12 and the end post of the bascule. The
diameters of drum and sheave 70 would be
varied to snit. I prefer, however, the multl-
plying sheave arrangement I have shown in
Fig. 2 as permitting of any convenient loca-
tion of the adjusting turn-buckle 74 and of a
more convenient size of drum 58.

In Fig. 8, I have shown diagrammatically
a modification in which the miniature repro-
duction of the bridge actuating mechanical
motion is more readily seen. A miniature
pinion 98 is connected to the shaft 20 by any
convenient mechanical drive such as sprocket
wheels 102 and 106 and sprocket chain 104.
Pinion 98 in turn reciprocates rack 96, there-
by oscillating arm 95 about shaft 92. It is
clear that if the size and arrangement of this
miniature mechanism be made in exact pro-
portion to the operating mechanism of the
bascule, the arm 95 together with pointer 90
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will move in synchronism with the bascule
leaf 10.

‘While I have described my invention with
particular reference to the embodiment illus-
trated, it is not to be construed that I am
limited thereto since various changes may be
made within the scope of the appended
claims.

What I claimis:

1. In combination with a bascule bridge a
motor and power transmission mechanism
arranged to swing the bascule about a sub-
stantially horizontal axis, a graduated scale,
a pointer swingable in juxtaposition thereto,
a drum turned by said mechanism, a flexible
cable having one end secured to said drum, a
pivoted arm carrying a sheave at its free end,
said cable passing around said sheave and
having its other end fastened to a fixed sup-
port, sald pointer being movable with said
arm and adapted to indicate the angular
movement of the bascule. :

2. In combination with a bascule bridge a
motor and power transmission mechanism
arranged to swing the bascule about a sub-
stantially horizontal axis, a graduated scale,
a pointer swingable in juxtaposition thereto,
a drum turned by -said mechanism, said
pointer being adapted to indicate the extent
of movement of the bascule and means in-
cluding a flexible transmission element hav-
ing an end secured to said drum arranged to
move said pointer in synchronism with the
movement of said bascule.

3. An indicator of the class described com-
prising a pivoted pointer, a pointer actuating

drum having one end of a cable fastened.

thereto, a sheave operatively connected to
said pointer and around which said cable
passes, a member to which the other end of
said cable is fastened and means tending to
swing the pointer in one direction.

T8

8.

8h
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104

4. Axn indicator of the class described com- '

prising a pivoted pointer, a counterweighted
arm movable therewith, a rotary drum hav-
ing one end of a cable fastened thereto, =
sheave carried by the free end of said arm
around which the cable passes, fixed guide
sheaves and a fixed anchorage for the other
end of said cable, and a graduated scale
juxtaposed to said pointer. '

5. In combination with a bascule bridge
and a pinion and rack strut for moving the
bascule, an indicator including a pointer and
motion transmission mechanism operatively
connected with said pinion arranged to re-
produce the angular motion of the rack strut
and the bascule. '

6. In combination with a bascule bridge a
rack strut and pinion for swinging the bas-
cule leaf, an indicator including a pointer
swingable in an are, and motion transmis-
sion mechanism between the pinion and said
pointer arranged to reproduce the motion of

the rack strut so as to move the pointer to

{10

125
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successive angular positions corresponding
to the angular positions to which the bascule
is moved.

7. In combination with a bascule bridge, a
motor driven pinion and rack strut arranged
to swing the bascule about a substantially
horizontal axis at a variable angular rate, a
graduated scale, a pointer swingable in juxta-
position thereto and motion transmission

mechanism between said pointer and said pin- 10

ion comprising devices similar to the rack

strut and basculearranged tomove the pointer

to successive positions corresponding exactly

to the angular positions to which the bascule

is moved. ; 15
In witness whereof, I have hereunto signed

my name.
‘ THOMAS E. BROWN, Jr.



	us1151657
	us1203695
	us1210410
	us1700464

