4 Sheets—Sheet 1.

(No Model.)

R. A. SAWYIER.

Patented Apr. 24, 1888.

£

PN NS AT e

"

]

No. 381,584,

iy
3

¥ 1 . : :
- 4 - - - T .
l.r.. b BT ] .l.l“.._ Y] . - i — . T
- W y :
il b . .
. 3 d . ..-1_“ 7 L ] A ....l A X, .
e R e e B

Washington, D C.

. PETERS, Photo-Lihographer,




(No Model.) I 4 Sheets—Sheet 2.
- R. A. SAWYIER. .
BRIDGE.

No. 381,684, | Patented Apr. 24, 1888.

s
- .
of % 1
= .Ji
.01 = {
e (-
! |
l H
-L'ﬂ'- ! i
, S
o} .
I ;
D}
S e
ol I
T -.':.*I f | !
1 : i .
$ il° i |1!
HOTH
ofi o 'i
i o
= AR

_ I
=t

. r'|[f_3

_-""bl - A
o -_ i “?“' '"'--_

e

-

H_-.-r P

9090009

\/vlTNEjj =
fod ek

s G CRKoeking

Froto-Laithograrhear, Wasiungtion, T E. '




4 Sheets—Sheét' 3.

R. A. SAWYIER.
BRIDGE.,.

(No Model.)

- _ - - -
. 2l
N
. gy 4 I
b . - Y
W\u“\ l.uwﬂl
..—... gy ¥ TR L - | i
| | - /¥ ) |
| 4 Pobby . carared | _ oras rheemendunmende Sty | : _-J_JHHU -
R A e P P T e o FEW s VRSN IS waw o s s wwwngoir B roms wwas
bmg B o o o v o am A WG e e i -_ﬂ = r_'... I.._ . 1 ._.I_ — - e - '-_ﬂ ..-‘ L ' Ca , h i .
} j | . N | . -
. . . | ™ o U
. .
il i - Hin iy = [ - o - - + i _ i J*

Patented Apr. 24, 1838.

,Al. ‘ | "”..rfi E.._._...._,J.,J ” M
LT . E._.... . _
. L TSR WMLl LLllddd

| o ICE NANNANNNNNGE | R

e | _ || _ :

g 9 | _ g

Smas _ 7 _ .
VALY \\\ |

B S— \
T

) 2 11 3T 1T T 1 T T 1T 3 T L A L 2 sk b bk b

N P2l

No. 381,584,




(No Model.)

No. 381,684.

R. A SAWYIER.

BRIDGE.

4 Sheets—Sheet 4.

Patented Apr. 24, 1888.

o e [0 e
e — O — —
My aiiiie=s P
. - h :)L...Ar *: ‘,:.: JF_—T: ) tul ! *Li_{i}______ - _.p::_
\\\mm\mﬂg - i‘_ - ]—_ ' I!
1[[ illl X7 ) |Iill!| 1!}_ 1111 1E] Il”
| ]“!I Iil! l “. { !

5

| (ERY

N\

K

= R e ALRALALE MR §R0W o 11\1111\1\11\\ 3 -

D

—

J

— “"I‘-*““‘ ML RLRRRRAN FARR AN 1 RN AR




1O

S

20

b
(A

3G

10

45

50

swinging bridges, and has particular relation

per portion of the frame-work of the bridge

UNITED STATES

PATENT

REUBEN A. SAWYIER, OF COLUMBUS, OHIO.

BRIDGE.

SPE CIFICATI_ON forming pait of Letters Patent No. 381,584, dated April 24 1888,

Application filed Janvary 28, 1¥88, Serinl No. 962,288, (No model.)
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To all whony it may conceri:

Be it known that I, REUBEN A. SAWYIER,
a citizen of the United States, residing at Co-
lnmbns, in the county of Franklin and State
of Ohlio, have invented a certain new and use-
ful Improvement in Bridges, of which the fol-
lowing is aspecification.

My invention relates to the improvement of

to that class of bridges made to span canals.

The objects of my invention are to provide
a simple, duorable, and reliable bridge of this
class adapted to be automatically opened and
closed by contact therewith of a moving boaf, |
to combine therewith means for antomatically
latching and unlatching the bridge from 1ts
connection with the abutment-wall, and to
provide mechanism for operating saiG bridge E
by hand from thie floor. These objects 1 ac- |
complish in the manner ijlastrated 1in the ac-
companying drawings, in which—

Figure 1 is a vertical longitudinal section of |
the bridge. Fig. 2 is a plan view of the up-

with the floor removed. Tig. 81s a side ele-
vation of the bridge. TIig. 4 18 a transverse f
section of the bridge, taken on line z x of Fig. |
9. TFig. 5 is a detail view of the means of |
strengthening the joints of thesegmental track.
Fig. 6 is a section taken on line y y of Fig. 2.
Fig. 7 is o side elevation of the lateh - box,
showing the box partially brokenaway. Iig.
8 is a plan view of the same. Fig. 9 is a side |
elevation of the lateh-box top plate. Fig. 10
is an enlarged transverse seetion taken on line
z z of Fig. 8. Tig. 11 is a side elevation, In
detail, of the latch-rod-operating lever. Xig.
12is aperspective view,in detail,of a portion of
the device for operating the latch-rod by hand,
showing beneath it a view of the operabing-key.
Fig. 13 is a sectional view of one of the bridge- |
wheels and its axle, and Fig. 14 1s a transverse
section of the latch-bar taken on line u % of
Fig, 1. |
Similarletters refer to similar parts through-
out the several views. o |
A represents a vertical pivobt pin or shaft, |
the lower end of which is loosely seated in &
correspondingly-shaped socket formed in the
upwardly-extending central portion, 4, of a
metallic bed-plate, B, the latter being firmly

secured in any desirable manner to 2 pler or
snitable foundation made to project from the
bed of the stream, as shown.

C represcuts the floor of the bridge, the gen-
eral frame-work of thelatter being construeted
in any suitable or well-known mauner, with
the exception of certain parts hereinafter speet-
fied. o

The upper end of the pivet-pin A extends
to within a short distance of the floor of the
bridge and enters a socket formed on the un-
der side of a bearing - cap, ¢. The general
form of the latter is square, altliough, for rea-
sons hLereinafter stated, its sides are formed
slichtly convex, as shown. This cap 18 10-
cated immediately beneath the floor C of the
bridge at the center of its width, butfor canal
nse is preferably located on one side of the
center of the length of the bridge, as illus-
trated, to allow sufficient room between one
of the abutments and the supporbting-pier to
admit of the passage of a boat therethrough.

The weight of the bridge is carried directly
to the top of the pivot-cap ¢ by means of one
or more truss-rods, D, which, extending trans-

- versely beneath the floor of the bridge, have
their ecentral portions bearing in suitable

orooves formed in the upper side of the cap,
and, extending diagonally outward and down-
ward, have their respectivelower ends extend-
ing through the lower portion of the side gird-
ers, d, of the bridge. The ends-of the trusses
are screw-threaded, and areadjustably held in
this position by means of nuts &, serewed
thercon -and made to bear against the outer
sides of the girders d. A box-girder formed
by plates E, extending transversely across the
bridge, is made to bear on opposite sides of
the cap a.
oles with the plates ki are made to bear
against U-shaped plates ¢, the fianges of which
are secured to the inner sides of the box-gird-
er plates, as shown, thus forming In connec-
tion with said box-girder an elongated vertical
box, ¢, the upper portion of which embraces
the cap a. |

F represents a sguare metallic collar having
2 central hole, through which passes loosely
the pivot-pin A. This collar is adjustably
held within the box ¢ at a point below the cap
¢ by means of set-screws f, the latter passing
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through screw-threaded holes formed in the !

four sides of the box, and having their inner
ends bearing in horizontal grooves formed in
the sides of the collar.

The bed-plate B is formed with suitable

strengthening webs or ribs, and has formed on
its outer edgea half-circular upwardly-extend-
ing wall, G, to the upper side of which is bolted
or otherwise secured a half-circular metallic

rim, g, which is made angular, as shown, by
having formed on its upperside an upwardly-

projecting flange or ridge, ¢'. Extending be-
tween two cross-pieces, ¢°, of the bridge frame-
work, near one end thereof, are two horizon-
tal metallic tubes, H, preferably formed of or-
dinary gas-piping having flanged ends bolted
or otherwise secured to the inner sides of said
cross-pieces. Small holes are formed in each
of the cross-pieces opposite the open ends of

the tubes H, those in theinner cross-piece be-

ing somewhat smaller than the hollow of the
tubes.
to extend a rod, %, the front end of which is
provided with an enlarged follower, while its
rear or inner end extends a short distance
through the corresponding hole of the inner
Cross - piece, and is provided with a nub
adapted to bear when the spring is at rest
against the rear side of the said inner eross-
piece. Coiled about each of these rods is a
colled spring, &/, which is preferably formed
in sections, but may be formed of one piece of
spring metal.
respectively connected with the ends of the
metallic rim g, the latter being in line with
sald rod ends, by means of suitable cables or
chains, A*. |

I represents a circular metallic track made
to surround the bed-plate,and having a down-
wardly-extending flange, 4, on its outer side,
said flange being bolted to the outer side of a
semicircular track-plate, ¢, the lower side of
which is secured in any suitable manner to the
pier. A portion of the inner side of the track
Listhickened,asshown,said thickened portion
having cog-teeth formed therein, for the pur-
pose hereinafter described. As shown in de-
tail in Fig. 5 of the drawings, for convenience
in making, I form this track in two or more

sections, bolting each section, as above de-

scribed, to the plate ¢. The joints thus
formed are strengthened, as shown in Fig. B,
by bolting a bar, %, curved to conform to the

curve of the track and plate, to the inner side

of the plate in such manner as to cover the
polnt in the plate opposite the joint of the
track-rail flange, the connecting-bolts passing
through the plate ¢, and hence through the
sections 8o joined.

Mounted on axles j, extending between suit-
able bearings made to extend downward from
the lower frame-work of the bridge at desired

- 1ntervals, are wheels J, the latter adapted to

' rest and: be made to travel upon the track I. |

05

For convenience in oiling, these axles are
of peculiar construction, each being formed
hollow and having an oil -receiving hole, 5/,

Through each of these tubes is made

Therear ends of the rods % are

381,584

formed on its upper side, said hole being pro-
- vided with a suitable removable stopper.

Formed about the central or wheel-bearing
portion of the axle are a number of small per-

forations, 5°, through which the oil is allowed
to escape to the bearing-surface of the wheel.

70 -

K representsthe upright posts of the bridge '

side railing, each of which is bolted, as shown,

to the side girders, while additional security
of connection is formed by having the flanges
of said girders resting in grooves formed in

the faces of metallic disks %, each of the latter

having formed on its opposite side a dowel- 8o

pin driven into the post K, as shown, partly

1n elevation and partly in dotted lines in Figs.

4 aund 6 of the drawings.

Bach side of that portion of the bridge span--

ning the channel of the stream is provided

near its Jower side with an elongated bump-

ing-arm, L, having pivoted in its outer end a
friction-roller,m. Each of the arms L is held

parallel with and a short distance from the

side of the bridge by means of rods I 7/, rigidly
secured to the bumper, which, extending

side of the bridge and a conveniently-located

beam of the frame-work. Abouteach of these |
95 -

rods, bearing between the bumper and bridge
side girders, is coiled a spring, m’. The cen-

than the rods /,and extends inwardly to a point
a short distance from the center of the width
of the bridge,where, passing between two par-
allel arms, n, projecting outwardly from a
plate, N, secured to the side of a cross-girder,

M, 1t bears against one arm of a bell-crank le-
ver, O, the latter being pivoted between the
outer ends of the arms », as shown in detail
1n Fig. 11 of the drawings. The remaining

arm of the lever O extends in the direction of
the length of the rod ' until at the center of

the width of the bridge, and has its ends pro-
| | I[10

vided with a slot.

in- |
ward, pass loosely through holes formed in the

QC

‘tral rod, 7, of each bumperis of greater length -

10U

IC5

0o represents a horizontal ]atch-()perating o
rod passing through suitable bearing-holes

formed in the center of the length of the cross-

girders in that portion of the bridge spanning -

the channel of the stream. The outer portion

of this rod o passes through and issecured - to-

a vertical latch-bar, o', the upper end of which

18 hinged to a plate, 0% bolted to the upper
From the
120

side of the end cross-girder, o°
latch-bar o” the rod o is continued through a

115

hole formed insaid end girder, and, having a

nut on its end,carries a coiled spring, P, bear-
ing between said girder and nut, as shown in

Fig. 1 of the drawings. To the under side of

the girder o° is bolted an outwardly-projecting
plate, p, having an elongated slot therein,

125

through which extends the lower portion of

the pendent latch-bar ¢’. The rear end of the

rod o is rigidly secured to the end of the down-
wardly-extending arm of a bell-crank lever,
(), the latter being pivoted at its angle in suit- -
able bearings, ¢, depending from the floor of
The upper arm of the lever Q
- extends beneath the floor in the direction of

the bridge.

130 -
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the length of the rod o, and has its outer flat- |

tened end slotted, as shown in Fig. 12 of the
drawings. '

¢’ represents a vertical shaft supported and
adapted to be revolved in suitable bearings
formed in the frame-work of the bridge. The
uapper portion of this shaft is quadrilateral in
form and is made to project upwardly through
the slot of the lever QQ,while its lower end car-
ries a pinion wheel gearing with the tecth of

R represents an oblong metallic box hav-
ing its base scenred in apn offset preferably
formed in the abutment-wall on the channel
side of the stream. This box, which is open
on its upper side, is, with the exception of a
central recess, », and central horizontal slots,

¢/, leading from said recess to the ends of the

5

L
i

10

5¢

53

60

box, formed solid. Fitting withinsald recess
is.a coiled spring, 7° +

S represents a metallic top plate adapted to
fit over the open top of the box R, and having
formed on its under side, at the center of its
width, lugs s, extending inward from the re-
spective ends of the plate and terminating at
equidistant points from the eenter of the length
of the plate. The distance between these lugs
s, which are adapted to slide within the slots

" of the box, is eqnivalent to the length of the |

box-recess 7. | |
The plate S is provided on each side of each
of the lugs s with an elongated slotf, . Kx-

rpepre—— T

——rm

= gt Al

-——

|
|

tending upwardly on cach side of each of the ;
box-slots #' from thesolid portions of the box, |

to which it is serewed or otherwise secured,is | bridge

a metallic pin, §°, said each pair of pins being
rigidly secured at their npper ends fo a me-
tallic plate, ', above the top plate, S, said
plate &' being adapted to cover the slots s
The front side of the box R, adjoining the
upper edge thereof, is provided on each side
of the center of its length with an outwardly-
projecting lag, f, said lugs curving outwardly

away from said center, and thence inwardly

again to meet the front surface of the box, as
shown. The front edge of the top pilate
slightly overlaps the front upper edge of the
box, and is provided with a notch, v, at the
center of its length, in which normally rests
the lateh-bar o' |

In order to supply the pivob-pin A with oil,
an oil-can, W, is supported beneath the floor
of the bridge, having an outlet-spout, w, run-
ning to the eap a,where it communicates with
a hole, ', in said cap, said hole extending in-

ward to a point above the top of the pivot, -

where it communicales with the socket of the
eap and pivot-top, as shown.

The operation of my improved bridge 1S as
follows: A boat moving in either direction in
the channel of the stream comes into contact

with one of the bumpers L, the springs m'

serving as a cushion to prevent the usual re-
sults of a sudden contact.
through the pressure on the central rod, 7,
cause the latterto pressupon one arm of the le-

ver O, causing its remaining arm, through its | latch-bar o’ from the notch v.

This eontact will, !

|
|

contiection with the Jatch-rod o, to force said
latch-rod inward sufficiently to withdraw the
lateh-bar ¢ from the notch » in the box fop
plate. This operation, as will be seen, will
serve to unlatech the bridge from its connec-
tion with the abutment. The bridge being
thus unlatched, it will be seen that the press-
are of the boat will operate to cause the bridge
to revolve on its pivot A, the boat bearing
easily against friction-roller m.
revolution of the bridge will cause one of the
springs // to be compressed within its tube,
which in turn will cause its cable A* to wind
against the angle of the segmental rim g. The
bridge having been revolved sufficiently to
admit of the passage of the boat,it will be seen
that the tension of the compressed spring &’
will operate to draw the bridge to its normal
position. The latch-bar o' having cleared the
lateh-box, the spring P will draw the latch-
bar back to its vertical position. The return
of the bridge will cause said latch-bar to bear
against the front edge of the top plate untilit
drops into the noteh v therein, the foreible

This partial -

SC

gC

contact therewith ecausing said top plate to

move horizontally on the box until the latch-

bar comes into contact with the eurved edge

of the Ing %, and, following said edge outward,
is released from contact with the top plate and
allowed to swing until the tension of one of
the springs A* is sufficient tfo overcome the
force of the bridge, when the latter will be re-
turned until the lateh-bar again drops into its
notech. The force of contact between the
latch-box top plate may, however, nob
be sufficient to prevent the tension of the
spring +%, which will be compressed by the
pressure of one of the lugs s from retaining
the latch-bar in its place in the noteh ».  The
plate 8 is prevented from being elevated from
its position on the box by means of the pins
st and plates s, the latter also servingas a
cover for the slotsin the top plate, S.

The uneven balance of the bridge produced
by pivoting the bridge on one side of 1ts cen-
ter is obviated by weighting the lighter end

.of the bridge in any suitable manner. Amnac-

curate adjustment of the pivot-pin is readily
had through the collar F by turning oune or
more of the set-screws f. It is obvious thab

the greater portion of the weight of the bridge

is upon the pin A, and that the track-rollers
serve more as o means of balaneing the bridge
than as a support. A further adjustment of
the bridee may be had by tightening the truss-
rod nuts, operating to slightly elevate the
bridge. |

In case it is desired to open the bridge by

05

1C O

105

I IO

115

I20

125

hand from the bridge-floor a key, U, (prefer-

ably such as is shown in Fig. 12 of the draw-
ings,)is first fitted over the head of the shaft
¢, allowing it to rest npon the slotted arm of
the lever Q. By pressure upon this key said
apper lever-arm is depressed, causing the
lower arm to swing toward the pivot, thus
operating, through the rod o, to withdraw the
The shaft ¢

I30




may then be revolved by turning the key U,
causing the bridge, through the pinion and its

engagement with the teeth of the segmental

track I, to be turned. The sides of the pivot-

cap « are slightly convex to admit of its easy

adjustment within the box ¢.
Having now fully described my invention,
what I claim, and desire to secure by Letters

- Patent, is—

- IO

(5

1. In a swinging bridge, the combination,

with the pier and frame-work of a bridge, the
latter having adjustable truss-rods D, of the.

vertical pivot-pin A, supported loosely in a
socket of the bed-plate B and having cap a,
saild bed-platesupporting a segmental angular
rim, g, the inclosed springs 7/, supported by
the frame-work, and spring-rods h,connected,

- as described, with the ends of the rim ¢, sub-
- stantially as and for the purpose specified.

20

25

2. In a swinging bridge, the combination,
with the pier and frame-work of abridge, the
latter having adjustable truss-rods D, and
pivot-box ¢, having set-serews f,of the vertical
pivot-pin A, having collar I, supported in a
socket of the bed-plate B and having cap a,

said bed-plate supporting a segmental rim, g,

inclosed spring &/, supported in the frame-

- work, and spring-rods A, connected with the

30

ends of rim g by cables 4% substantially as and
for the purpose specified.
3. The combination of the bridge frame-

work having truss-rods D, the pivot-pin A,

having cap «, said pin pivoted, as described,

- within block B, the latter. supporting a seg-

35

10

mental rim, g, inclosed spiral springs?/, spring-

rods &, connected, as described, with the ends
of the rim g, with the circular track I, sup-
ported by the pier, and track-wheels J, piv-
oted beneath the frame-work of the bridge,
substantially as and for the purpose specified.

4. Inaswingingbridge,pivoted asdesecribed,
the combination of the frame-work, the bump-
ers L, having rollers m, said bumpers sup-
ported at the sides of the bridge by spring-

I
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coiled rods 7 7', the latter being made to bear 45
against one arm of a bell-erank lever, O, piv-
oted, as described, within the frame - work,
spring - actuated latch - operating rod o, con-
nected with the remaining arm of said lever,
and hinged latch-bar o, with the latch-box R,
supported, as described, in an abutment-wall,
having recess r, slots 7, and coiled spring 7%,
seated within said recess, sliding top plate, S,
having lateh-notch v and lugs s, the latter
adapted to bear against and to be made to 55
compress the spring 7%, substantially as and for -
the purpose specified.

5. In a latch for swinging bridges, the com-
bination, with the box R, having central re-
cess, 7, slots 7', coiled springs #% and pins §%, 50
projecting from either side of said slots 7, of
the top plate, S, having slots, lugss, and notch
v, and slot-covering plates s, substantially as
and for the purpose specified. -

6. In a mechanism for operating aswinging 65
bridge,the combination,with the bridge frame-

s0

‘work, the pier, a segmental rack supported on
‘said pier, a vertical shaft, ¢’, having its upper
end opposite an opening in the bridge-floor,

and carrying on its lower end a pinion-wheel 7o
engaging with the teeth of said rack, of a bell-
crank lever, (Q, pivoted beneath the floor of

-said bridge, having its upper arm- slotted to

receive the upperend of shaft ¢/, aspring-actu-
ated latch-operating rod, o, carrying latch-bar
o', and having its rear end secured to thelower
arm of said lever Q, substantially as and for
the purpose specified. -

7. A track for swinging bridges, consisting -
of a ¢ireular plate, ', having bolted theretoin 8o
sections a frack, I, and strengthening-bars ¢,
bolted to said plate opposite the joints of said
track-segments, substantially as and for the
purpose specified. | |

REUBEN A. SAWYIER.-

In presence of—

C. W. ALLISON,
IrRA KOEHNE.
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