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—

1o all whom it may concer.:

Be 1t known that I, THOMAS R. BEVANS, a
citizen of the United States, residing at the
c1ty of Kalamazoo, in the county of Kalama-
z0o and State of Ml(,hw an, haveinvented new
and useful Impr ovement% in Drawbridges, of
which the following is a specification.

T'his invention relates to improvements in
drawbridges, and particularly to that class
of drawbridges which move or reciprocate
on tracks or ways to project them aecross the
stream or opening to close the draw and to
open the draw.

The objects of the Invention are, first, to
provide a structure of dmwbmdﬂ‘e ha,vmw
movable sections to each side to close the
draw in which efficient locking meansare pro-
vided for securing the meeting ends of the
sections together; second, to provide 1m-
proved means of actnating the locking mech-
anism on a drawbridge of this styie; third,
to provide an improved mechanism for actu-

aling thesectionsor a section of adrawbridge
ol ‘rhlq class; fourth, to provide an mlploved
structure and means for actuating the sec-
tious of a drawbridge of this Class simulta-
neously; fifth, to provide an improved con-
struction of ways for supporting the sections
of the drawbridge; sixth, to provide, in con-
nection avith the drawbridge having a recip-
rocating draw, improved means of locking
the bridge to the abutment when in its ex-
tended or closed position; and, seventh, to
provide in a drawbridge construetion a gate
portion connected to and operated thereby
for closing the approach when the draw is
open and at the same time clearing a way for
the outer end of the bridge. |

Farther objects will definitely appear in
the detailed description to follow.

I acecomplish these objects of my invention
by devices and means described in the speci-
fication.

Theinventionis clearly defined,and pointed
out in the claims.

A strueture embodylung the different fea-
tures of my invention is illustrated in the ac-
companying drawings, in which—

Ifigure 1 1s a side elevation of myimproved
drawbridge with the draw open. Fig. 2is a
simillar side elevation of the bridge, showing
the draw closed. Fig. 3 1s a vertical longitu-

- ——

ouldes for Supporbmﬂ' the bridge.

(No model..

—_—_— e —— a

- dinal detail sectional elevation takenon line
3 3 of Fig.

4, showing the draw closed and

illnstrating details of construction. Fig. 4

-1s a detail plan view of the bridge with the

draw closed, a portion of the flooring being
broken away to show the actuating-drum.
Fig. 5 is a vertical transverse detail sectional
elevation taken on line 5 5 of Fig. 3. Fig. 6
1s an enlarged detall elevation; partially in
section on line 6 6 of Fig. 5, showing the lock-
ing mechanism and 1ts operation.
an enlarged transverse detalil sectional eleva-
tion showing the means forlocking the bridge
in position when the draw is closed and also
a portion of the actuating mechanism. Fig.
3 is a transverse detail sectional elevation
taken on line 8 8 of Fig. 1,showing structure
of the guideways and the longitudinal beams
of the bridge at this point. Hig. 9 1s an en-
larged detail sectional view taken on line 99
of Ifig. 8, showing construction of roller-
Fig. 10 is
an enlarged detail sectional view taken
through the meeting ends of the bridge on a
line corresponding to line 10 10 of Kig. 5.
Fig. 11 is an enlarged detail horizontal sec-
tional view of the meeting ends of the bridge,
taken on a line corresponding toline 11.11 of
Fig. 3.

In the drawings all of the sectional views
are taken looking in the direction of the little
arrows at the ends of the section-lines.

Similar letters of reference refer to similar
parts throughout the several views.

Referlmﬂ* to the lettered parts of the dmw-
ings, A A are opposite halves of the draw-
bridge, which are provided with channel-
beams B B on their sides to receive snitable
rollers on the tops of beams C, which are sup-
ported on the piersorabutmentsof the bridge.

"The beams C are adapted to project up and

into the channels of the under sides of the
beams B. Rollers , Fig. 9, are supported in
the same way and permit the bridge to be
moved backward and forward in opening and
closing the draw. In these particulars both
halves of the bridge are constructed alike.
bBetween the beams C 1s an open space to re-
ceive the operating devices and means which
are arranged beneath the bridge.
The rear ends of the bmdﬂ'e beams B are

provided with downwardly-extendmn‘ loops
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that point.
the bridge at each side opens up the space,

M, and the rear ends of the beams C project |

to engage in these loops to serve to lock the
bridge in a level position and retain it there
independent of other means. o

The upper portion of the bridge is provided
with rails and is trussed and supported in any
well-known way, or in case of short draws this
upper part can be omitted.

Dowel-pins ¢ and /i are provided on one
section of the bridge to engage suitable open-
ings on the opposite section when the meet-
ing ends of the bridge are brought together
in closing the draw. |
- Connected by suitable hinges ¢ to the outer
ends of the draw of the bridge are gates D,
which are adapted to fold up and close the
ends of the bridge when the draw is open,
thus preventing any one passing over or onto
the bridge at that time. This closing of the
gate is effected by means of a cable [, which
is connected at D’ to the end of the gate and
is extended over gunide-wheel m, and thence
downwardly and forwardly around a guide
m’ on beam C and then is secured .to the
beam B of the bridge at m".
served from this that when the drawbridge is
opened motion is imparted to the cable/and
to its connection to the bridge, and the move-
ment backward causes it to act upon the
hinged section D at each end and raise it to
a vertical position, thus forming a gate at
The raising of this section D of

which permits the remaining portion of the
bridge to slide back when the draw is opened
and avoids the necessity of making any pro-

vision for moving the outer end of the bridge

backward.

On the right-hand section of the bridge as
it appears in the drawings is a bracket H, de-
pending downward and having a projecting
tongae H'. It is held on the bridge by its at-
tachment at the upper end to the cross-beam
A’ and the other beams on the under side of
the bridge. On the opposite section of the
bridge is a bracket g, having a mortise S to
receive the tongue H'. A pin n is provided
to extend through a hole in the tongue H'
and through the upper and under sides of
the mortise to securely lock these parts to-
cgether. This structure is duplicated toward
each sicde of the bridge. The pins n are op-
erated simultaneously by rock-shaft 1. The
rock-shaft is connected by asuitable yoke I,
having a link n' extending from the inner
end of the same and curved upwardly to en-
gage the perforation in the top of the pin n,
so that by actuating the rock-shaft 1 these
pins n will be withdrawn, so that the bridge
can be opened. When the parts are locked
together, the pins, in connection with dowels
g and h above, secure the meeting ends of the

bridge together by a very strong joint, so that

the bridge will support any load which a span
of that length will carry. |
The rock-shaft I is operated by an arm K,

It will be ob- .

663,484

rod K’ toalever K, which is fulernmead at f.
It will be seen that by operating the lever K"
the pins n will be drawn up, releasing the
sections of the bridge, so that they can be
drawn apart. Connecting the abutments to
each side of the stream is a casing J, which

is U-shaped or forms the faces of three sides

of a rectangle the main portion of which is
located below the bottom of the stream to be
crossed. Within this casing are supported

‘suitable guide-rolls ¢ ¢ at the bottom and ¢ ¢

at the top. A shaft I[F extends from side to
side through the beams C, which are sup-
ported by the piers C' of the bridge. On
these shafts F are supported windlasses I,
about which an endless cable b islooped and
extended through the tube or casing J and
over the guide-rollers e e and ¢ 7, respectively,
to actuate the bridge. The cable is crossed
under the stream. The two halves of the
bridge are operated by a pull, the cable be-
ing connected at each side to the movable
sections by short pieces of cable b’, extend-
ing in opposite directions. From this.ar-
rangement it will be seen that by actuating
pulley IV by any suitable power or by actu-

ating the shafts F by any suitable means the

bridge can be conveniently and expeditiously
opened and closed. Arms L are attached to
beams B and extend downwardly and bear
rollers N’, which engage under the beams C
and serve to support the bridge when the
draw is closed, relieving friction at thatpoint.

To aoperate my improved bridge it will be

noted that when the draw is closed it is first
necessary to raise the lever K", which by its
connections actuates the rock-shaft I, which

lifts the pins », unlocking the bridge at the

center. W hen this is acecomplished, power 1s
applied to the shaft ¥, preferably through

the pulley F", and the sections of the bridge

are drawn apart. This motion of the sec-
tions canses, through the conneection of the

cable [ at m' and to the hinge-gates D at D',

a raising of the sections D, closing the outer
ends of the draw, thus preventing any ap-
proach to the bridge when the draw is open.
The raising of the sections of gates D also
makes room for the bridge when the draw is
open. When it is desired to close the draw,
these operations are reversed, the shaft If ac-
tuates the cable b, and the sections of the
bridge are drawn together, the dowels g and

h making engagements between the meeting

ends and the tongue H' projecting into the
mortise 8 on the opposite side. When the
parts are closed, the lever K" is pushed down,
which forces the pins n into the couplings,

locking the bridge securely at the middle with

astrongly-supported truss-joint. Undereach
section of the bridge I provide a buffer or
bumper ¢, which can either be provided
with an air-cushion or spring-cushion. This
bumper strikes against stop d, suitably po-
sitioned to receive the force of the same.
This prevents the sections of the bridge com-

which is connected by a suitable pitman or | ing together with a heavy blow and makes
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the operation of the same easy and substan-
tially noiseless.

I desire to state in this connection thatmy
improved drawbridge, while it is especially
well adapted for all ordinary uses of a draw-
bridee, is well adapted for use on streamns
liable to floods or freshets, as the sections of
the bridge can be made long, so as to span a
wide waterway, and in a time of flood they

can be withdrawn onto either pier, where
they are securely fastened. Suitable break-
water constructions can be easily made for
each section on the banks and allow the flood
to pass between the sections without injuary.
This could not be accomplished with the usual
swing-drawbridge, as it would be supported
on a pierin the center of the stream, and 1t
would not be possible to conveniently pro-
vide it with a breakwater at that point.

I desire to state, further, that my improvec
drawbridge can be considerably varied in 1ts
details without departing from my invention.

I have shown the construction of ways for the

bridge to move upon which I bhelieve to be
superior and especially well adapted for use
in this connection. I am aware, however,
that the same can be varied and still produce
satisfactory results. 1 also desire to remark
that the supports M, 1 have supplied make a
strong bridge; but they are not an absolute
essential to the remaining structure. I also
desire to state that the gates D c¢ould be omit-
ted, although they coact with the remalning
parts of the bridge to secure a very desirable
result—namely, asafe drawbridge—and also
avoid the necessity of providing other means
to accommodate the ends of the bridge when
thedrawisopen. Whilel haveshown dowels
¢ and 1 to coact with my fastening-loops be-
low, I desire to remark that the fastening be-
low for ordinary structures 1s suificient.
Other variations are suggested in the preced-
ing description, and no doubt still others will
oceur to those skilled in the art to which this
invention pertains.

It is needless to remark that this b11dﬂ'e can
be easily adapted for use as a railway- brldﬂ'e

ITaving thus described my invention, what
I el&im A4S new, and desire to secure by Letters

1. Ina drawbridge the combination of the
abutments €', C' to each side; beams C sup-
ported on said abutments; Oppﬂsitely-facing
sections A, Aofthedrawbridge, having beams
B underthesameadapted tofit over the beams
C on the abutments; rollers 7 on which the
beams I3 ride and move; arms L extending
down from the bridge-sections carrying frie-
tion-rollers L' which engage underneath the
beams C; a hinged section D to the outer end
of each bridge-section; connectionsforfolding
same to vertical position when the draw 1s
opened suitable dowels between the meeting
ends of the bridge; a locking means consist-
ing of brackets G and H, supported beneath
the sectionsof the hridge, ‘the bracket IT being

3

| in bracket, G; pins n for coupling the parts to-

ogether; the lever K" suitably connected for
actuating the locking-pinsn,; anendlesscable
b, windlass under each section of the bridge
aronnd whichsaid cable wraps; atabular cas-
ing extending beneath the stream; suitable
cuide - pulleys therein for cable which 1s
crossed at this point; connectvions to the cable

at each side to actuate the sections of the

bridge by a pulling action; suitable buffers
under the sections of the bridge, all coacting
for the purpose specified.

2. In adrawbridge the combination, of the
abutments C', C' to each side; beams C sup-
ported on said abutments; oppositely-facing
sections A, A of thedrawbridge, having beams
B under the same adapted to fit over the
beams C ontheabutments; rollers» on which
the beams B ride and move; arms L extend-
ing down from the bridge-sections carrying
friction-rollers L' which engage underneath

t the beams C; a hinged section D to the outer

end of each bridge-section; connections for
folding same to vertical position when the
draw isopened; suitable dowels hetween the
meeting ends of the bridge; a locking means
consisting of brackets & and H, supported
beneath the sectionsof the bridge, the bracket
H being provided with tongue H’ fitting into
morblse S in bracket &3 pins n for couplmﬁ
the parts together; the lever K suitably con-
nected for actuating the locking-pins n; and
endless cable b; windlass under each section
of the bridge around which said cable wraps;
a tubular casing extending beneath the
stream; suitable guide-pulleys therein for ca-
ble which is ¢rossed at this point; connections
to the cable at each side to actuate the sec-
tions of the bridge by a pulling action, all
coacting for the purpose specified.

3. In a drawbridge the combination, of the
abutments C', C’ to each side; beams C sup-
ported on said abutments; oppositely-facing
sections A, A of thedrawbridge, having beams
B ander the same adapted to fit over the
beams C on theabutments; a hinged section
D to the outer end of each bridge-section;
connections for folding same to verticai posi-
tion when the draw is opened; suitable dowels
between the meeting ends of the bridge; a
locking means consisting of brackets G and H
supported beneath thesectionsof the bridge,
the bracket H being provided with tongue H',
fitting into mortise S in bracket G; pins nfor
coupling the parts together; the*lever K"
suitably connected for actuating the locking-
pinsn,; an endless cable b, windlass under
each section of the bridge around which said
cable wraps; a tubular casing extending be-
neath the stream; suitable guide - pulleys
therein for cable which is crossed at this
point; connections to the cable at each side

to actuate the sections of the bridge by a pull-

ing action, all coacting for the purpose Speel-
:led
4. In a drawbridge the combination, of the

provided with tongue F’ ﬁttmﬂ' into mortise S | abutments C', C to each side; beams C sup-
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ported on said abutments; oppositely-facing
sections A, Aof thedrawbridge, having beams
B under the same adapted to fit over the
beams C on the abutments; a hinged section
D to the outer end of each bridge-section;
connections for folding same to vertical posi-
tion when the draw is opened; a locking
means consisting of brackets G and H sup-
ported beneath bhe sections of the bridge, the

bracket H being provided with tongue H',
- fitting into mortise S in bracket G; pins n for

coupling the parts together; the lever K
suitably connected for actuatmcr the Jocking-
pins n,; an endless cable b; windlass under
each section of the bridge around which said
cable wraps, a tubular casing extending be-
neath the stream; suitable guide-pu'leys
therein for cable which is crossed at this
point; connections to the cable at each side
to actuate the sections of the bridge by a pull-
ing action, all coacting for the purpose speei—

fied.

5. In a drawbridge the combination, of the
abutments C', ¢’ to each side; beams C sup-
ported on smd abutments; oppoqwely-facmg
sections A, Aofthed rawbridge, having beams
Bunderthesame adapted tofit overthe beams
C on the abutments; a hinged section D to
the outer end of each bridge-section; connec-
tions for foldlng same 1o Veltlc.?bl position
when the draw is opened; an endless cable b;
windlass under each section of the bndﬂ'e
around which said cable wraps; atubular cas-
ing extending beneath the stream; suitable
guide - pulleys therein for cable which 18
crossed at this point; connections to the ca-
ble at each side to actuate the sections of the
bridge by a pulling action, all coacting for the
purpose specified.

6. In adrawbridge the combination of suit-
able abutments or supports; oppositely-fac-
ing draw-sections placed on the abutments to
be thrown across the space; dowels on sald
oppositely-facing sections to retain the same
in line; brackets projecting beneath, having
a mortise and tenon to engage each other; and

a pin toextend through the mortise-and-tenon
joint to lock the parts in position.
7. In a drawbridge the combination of op- |

]

663,484

positely-facing sections; a mortise and tenon

between the sections; a pin to lock the mor-
tise and tenon together; a rock-shaft; an arm
thereon connected by suitable links to said
pin; and alever on the side of the bridge and
connected by suitable rod to the rock-shaft

for withdrawing the pin to release the sec-
tions of the bI‘ldﬂ'e as specified.
S. In a dra.wbmdﬂ'e the combination of op--

positely-facing ﬁectmus means for moving
the same into position; 'gate-seetions hinged
to the outer ends of said draw, said sections

being adapted to fold up and form a gate for

the end of the bridge and permit the sections
to be withdrawn in a straight line for the pur-
pose specified.

9. In a drawbridge an abutment, the sec-
tion adapted to reciprocate upon the same; a

gate -section pivoted to swing upwardly to

form a gate when the draw 1s open and per-
mit the section to be withdrawn in a straight
line as specified.

10. In a drawbridge the combination of a
section A supported on a suitable abutment
and adapted to move back and forth; ahinged
vate-section, pivoted to the end of the same

and adapted to fold upwardly to form a gate
and open a space for the accommodation of
the bridge; a cable connected to said bridge-
section, passmﬂ' around a guide on the abut««

ment and over a guide on the drawbridge and

connected to the folding section to fold it up-

wardly when the drawbridge is opened for
the purpose specified.

11. In a drawbridge the combination of an
abutment; aguide- beam resting on said abut-
ment; brldﬂe-sectlon having a beam resting
on the ﬂ'mde beamn on the abutment; loop M
to the outer end of said bridge-beam adapted
to engage the end of the guide-beam when the
draw is closed, to serve as an additional sup-
port for the bridge-section as specified.

In witness whereof I have hereunto set my
hand and sealin the presence of two witnesses.

THOMAS R. BEVANS. [L.s.]

Witnesses:
MARY (IDNER,
O1is A. EARL.
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