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clare that the followmg

J. D, WOODRUI‘I‘ OI‘ NEWARK AND J H BUTTDRW’ORTH OI‘ DOVDR NEW JERSEY

| DROP-—BRIDGE

Spec1ﬁca,t1on of Lettels ]E'a.tent No 10 527’ dated February 14 1854

To all whom. it may concem

Be 1t known that we, J acoB D. WOODRUI‘F '
of the city of Newark in the county of Es-

sex and State of New J ersey, and JosHUA
H. BurrerwortH, of Dover, in the county of

Morris, 1n the same State, hme invented a

new and Improved Mode of Constructing |
? formed by means of the

the feet of the posts to the sills, may be g
lowered so as ‘to rest on the sﬂls, Or may:

‘be raised to an upright position at pleasure.
the feet of the posts =~~~

Bridges and Draws; and we do hereby de-
ig a full and exact

description thereof; reference being had to
the accompanying drawmcrs, and to the let-

 ters of reference marked thereon.

15
" quired for use.
can pass over it without obstruction, and

 the bridge or draw itself may be rendered |

90

The leading 1dea of our invention consists
in placing the bridge or draw under water,

and raising it, at wﬂl by means of moveble g
- posts or bents a,bove the surface when re- |

When not in use, vessels

secure from the passage of 1ce, and from

 the ravages of fire.
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To enable others skilled in the architec-
ture and construction of bridges, to make
and use our invention, we . Wﬂl
its construction and operation.
For this purpose, reference will be made to
the accompanying drawings as above stated. S
| other. The bridge if of considerable length, . -
must be formed in sections, each seotlon to 85 o -
‘be supported by two or more bents. A draw =
| will in general requlre but a emgle eeotlon AR

describe

Figure 1, 1s a plan of the bridge or draw

as the same would appear to a person ele-
Fig. 2 1s

vated directly above the same.

. an elevation or side View, thereof. I‘1g 3
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in the drawings by the letters C, C. The
posts are attached to the sills by pwots, Dy Py
so as to be capable of being lowered down |
to the level of the sills or neﬂrly S0 ; and
are to be of sufficient helght when ereot..

535

is an end view; and Fig.

the movable bents on Wh_l(}h the bridge 1s to |
| brought to an upright position, string-pieces

are 1‘ud across the . bents,
_.wlth the bridge, inside of the posts e
are deswna,ted by the letters F, F, I‘1gs 1 2'._:
& 4. These string-pieces are attaehed to the:_; Sy
bents by strong iron straps, 7, 7, firmly fas- _
tened to the underside of ‘the string-piece, -~
. passing around the cross-beam . “of the
bent, wh1oh is rounded at that place for the =
The strap must not fit so tightly = =
100 .

“the ground work of the bridge or draw.

rest.
The same letters in all the ﬁgures repre—

sent the same parts.

In the first place, eﬂle A A, are to be |
embedded in the bottom of the stream, Or |
framed upon piles, at the depth desired, and
to extend across the stream or channel to be 1

spanned. There must be at least two lines
of sills, one on each side of the bridge.

They should be properly Strengthened by

cross braces, or Cross sills, as seen 1n B, B,

Figs. 38 and 4, and- also by piles or fenders.
1f -the rapldlt of the current, or other cir-.

cumstances should require 1t. The sills form

Next in order come the posts which are to

sustain the string pieces and the. bridge |
"The posts are demgnated

formed thereon.

'Surfece

Ing
4) to extend from one sill to the other, with
pivots p,-p, formed on ‘each end, to rest in

“caps placed on the top of the sills.
for this purpose are deswna,ted by the let-r.
2. The posts bemcr framed
1 1nto this sheft will revolve on the prvote, aef,.-
the bent is 1owered or raised. o
A series of bents formed as above de-

prooeed to | scribed, and placed at proper distances from

4 represents one of |

purpose. .
to the cross-beam but that the. htter may 1
turn in the strap When the bent is in motion. . -

The etrmg-pleoes being thus attached to -~
" the bents, 11; is evident that the whole seo-’*f S
In";:-fr..

| tion will rise and fall with the bents. In =~ -
106:.. -

this way each section of the bridge can, in

“sels of any draft to-

The

The pivots connecting

- with the sills are best formed by construct- -
(E, E, Figs. 1, 3 and

a beam or shaft

i to gwe the brldge a proper helght a,bove the___ R
posts are to be erranged mn
pairs, the two posts in each pair being at- "~
_*taohed opposite to each other, one to one-f
sill, and the -other to the 0pposﬂ:e sill.
| 'erossubeam D, D, Figs. 1 and 4, connects .
them, thus formmg a bent, The bent thus -~ '
pivots conneotmg -

sookete made in. the s1lls themselves or 111” o

ters ¢, ¢, In K1g.

Caps

each other for supporting the bridge, is =~
erected along the ground-sills, A, A, from
one extremlty of the bridge or draw to the .

and

‘Fach section is formed as follows: The = - .
‘bents, (two 1n number for example) bemgi
90
longituds nally_:},___.f ER

95 -

a few seconds be placed at a sufficient. de th

below the surface of the Water to ellow ves-?:-';:_-_.;?_j_j  - |
pass over it; and may = -
again at will- be ‘elevated. to a Sufﬁuent;f.-,
“The
-_,bents 'md strmg pleees When reetmg ‘113 tl’le-é-lfﬁ_':;i

helght above the surface for the passage of
passengers, carriages,or railroad cars..

75



15

| bottom ef the ‘river, are iepresented by

pose of pulling the: drawn down, and winds
around the windlass in an oppos;lte direction

. to the chains K, K. ‘The latter chains K K,

- pass upward flom ‘the windlass around the.-
“pulleys, 2, 4 and from thence to the posts-
Or Cross- beam ‘of the bent nearest to the
“windlass, to which it 18 attached " These
chains are for the purpose of Talsing. the

25

- draw up, when it is under the water.

30

The windlass may be operated by steam-' [
power, horse or other power, or by hand ac-
eordmg to convenience, and the measure of

. ‘power required.

. The draw leeks into the permanent part-
P _Of the bridge in the manner shown b ref- |
39"
2. The end of each string-piece of ‘the dmwﬁ
©is cut away on the upper side, so that the

erence to the letters, m, n, and m’, n’ . Fig.

o lower half thereof projects beyond the up-

40

of the
45
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- per half; and when the draw is raised to its
place a correspondmo' p]_o]ectlon on the up-
. per 31de of the string-piece of the station-
- ary pier or bridge laps and fits into the noteh_g

~ ‘or shoulder thus formed.  The string-piece
osite end -of the draw
from the windlass, marked M’, is mevable, SO
- that the end next to the draw can be raised |
~in the position shown by the broken lines |
-~ at M’/ being kept in its place by a pivot, or |
large bolt 0, which serves as a pivot for that | u
As the dra.w is raised up out |
" of the water, the end »’, of the string- -piece |
- F, when it comes in contaet with the strmcr—- |
- plece M’, raises it up, unless it has been pre-
- viously raised by a lever or machinery ar- |
~ranged. for that purpose, until the draw
- comes to its place in a perpendicular posi- |
~ tion, when the spring-piece M’; falls :mto_
jthe noteh making the joint as seen a,t .,

~ n/,and lz;eepmg the draw ﬁxed ﬁrmly 1n lts'_
60 p051t1011
~ When 1t is desued to- lewer the draw _.
- again, the strmg-plece M, is raised to the

pler at the opp

purpose.

B B position seen at M"’, by means of a lever N,

':36-5---7Th15 1ever N bemcr dra,wn forward to the{_

plel S

The | v

pulley S’, and

1‘ :

| which is attached to the lever Q, -
f-downwerd therefrom, ar ound the pulley, w,
.fi'iand is attached to the lever, N, at the point
By forcing down the opposﬁe end of the
::;'lever Q, the end thereof to which the chain

1s attached, is. forced upward
Q) and the chain P draws the lever, N,

having an arm O, and turning on a pivot- o |
::WB p1 opese tha,t the SIHS be ferther epart

y , | to the pesﬂzmn O, and thereby
-, C’ and F’ F“', 111 Flﬂ' 2 the bloken_;__
_1111e Gr being mtended to represent the sur- |
feee of the water. .
The mode of I‘EtlSlIlﬂ and lowermﬂ' the dlf-'
felent sections is by a windlass and chains,
- the windlass being constructed on the
- or permanent portlens of the bridge. -
windlass is designated in Figs. 1,2 and 3 by
~ the letter H, with a crank, letter I; and the-
~ chains are deswnated in Figs: 1 and 2 by
the letters, K, K L; L. The middle chain,
L, passes from the ‘windlass downward-
‘around the’ pulley S, thence, along the bot-
tom of the river, ar ound the
‘thence, upward to the cross-beam of the bent |
- on the farther side of the draw; to which |
it is attached. This chain is for the pur-.

“the arm, -0, rests

- 10627

p051t1011 N’ the arm, O is raised- upwerd:'f. o

(as seen in-

raises: the
f-etrlng—pleee M’ under and agamst which
The lever; N, is drawn

: ..-f01wa1d by means of the chain, or rope P;

0}
assed ,7 |

75

forward to the position N’, as required.
This" flrrenn*ement enables one operator,:

standing on the side of the draw next to- the"
windlass, to raise and lower the draw. |
" A similar apparatus is, of course, reqmred]
| for each string-piece of the draw, unless* the
‘string-piece, M’, and its fellow are framed -
tegether by means of cross-timbers so that g
‘the raising of one necessa,rlly mlses the;-'; o
l.'othel o -
A raﬂmg can. be formed by producmg the -
;'poets three or four feet above the strmg—ff S
pleces, and - stretching thereon a chain: or
iron rod through rings attached by staples
‘to the- edge of the posts which lies upwa,rd-
' ?-When resting at the bottom of the river.
~When the bridge or draw is formed of: two
or more seetlons instead ‘of one, each suc-
‘ceeding section follews and fits 111t0 the one
‘that precedes it in the same manner that a
draw of one section fits into. the pler-or sta,—:._'_
‘Again, if it is =
“desired that the draw should be formed of
two sections, so that one section shall fall
| outward one way and the other fall out-
| ward the other, leaving a greater depth
in the center or channel,
| easily be attained, by a double set of fixtures
| as above deserlbed In that case the string-
pieces of the pier on both sides of the dmw e
~should be movable, so as to be capable of be-
‘ing raised up, to let the sections of the draw
‘on each side respectwely dr0p beck under_-

tionary part of the bridge.

the pier.

80
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‘this object can - .

105

It may be ebserved tha,t the strmg plecesf o
--M and M’ are supported, when the drawis
up and in use by the posts of the draw, and

that they pro) ect beyond the posts of the sta- 115

tionary part of the bridge sufficiently far, to

give the draw in its upward and downwa,rd
_motlen ‘abundant room for that purpose,
without being ebstrueted by the statlonarv..“.:. ;
_posts of the bridge. _
It is also seen that the dlﬁerent bents of

of: the

120 .

{ the draw may be. placed at such distances
' | from each other as that they will respec-
'twely rest, when let down to the bottom of
“the river, elther upon the framing
or ound—sﬂls or upon the plvot shaft B, of .
.the next forward bent, as seen in Flg 2 at
| the option of the engineer. - :

120

It will be observed by the hdra,wmgs tha,i: R

re@ '




| height of the posts will entlrely depend |
‘sire to secure by Letters Patent, is—

10

19

10, 527"

than the w1dth of the brldge or draw so that

the posts of each bent may lean toward each
other when the bents are raised to a perpen-
This arrangement, we

dicular position.
think, will add strength to the work. It is
not necessary for any other purpose.

~ Of course the size of the timbers, and the

upon the particular circumstances of every
case—to be decided by the good sense of the
engineer.

Where the water is stationary, the posts
need to be no longer than may be necessary
to raise the bridge or draw sufliciently above

the surface of the water for convenient

travel, and to lower it to a sufficient distance
below the surface for convenient passage of
vessels. Thus, suppose the grade of a road
requires that the bridge or draw, when used,

should be ten feet above the surface of the

water; and the greatest draft of vessels
‘using that particular stream or water is five |
It 1s evident that the posts must be at
least fifteen feet in height; and if the water -
‘1s subject to rise and fall, such rise and fall
_must be added to the length of the posts.

feet

20 '_
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‘What we claim as our invention and de-

The construction of a brldge or draw B

which may-be dropped below the surface of
the water, so as to admit the passage of ves-
sels over the same, substa,ntmlly S above de-- .

-Scrlbed | '

JACOB D. WOODRUI‘F
JOSHUA H. BUTTERWORTH

Witnesses:
Josiam ].\IEEKER :

A S BURTT
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