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10
‘pertains to make and use the same. |
This invention relates to bridges, and par-

- JOSEPH EDWARDS,

OF NEW YORK, N. Y.

: D’RAW-B-‘RIDG E.

SPECIFIGATION fermmg part of Lettere Patent No, 652,020, dated June 19 1900.

' .&ppheetlon ﬁled Apml 3, 1899,

Serial No. 711,685,

(No model.)

To all whom it MY COTLCETTo:

Beitknown that I, JosmrH EDWARDS a cm-j
zen of the United Stetee residing in the city

of New York, borough of Blooklyn in the

county of Km gs and Stete of New York have
~invented eeltem new and useful Improve-
ments in Drawbridges; and T do heleby de-
clare the following to be a full, clear, and ex-
act description of the mvenbmn such as will

enable others skilled in the art te which it ap-

- ticularly to those constructed to be swung or

20

drawn; and some of the objects of this i inven-

tion areto provideimproved means for swing-

ing or drawing the bridge and for 111(31(3&13111#

the position of the momble span at all times,
Another object is to prowde means for con-

trolling the speed of the swinging or draw-
ing Ine(:hemsm and for eteppmﬂ' the same
| Speedlly

A further object is to ptOVlde direct end

' positively acting mechanism to operate the

30

clutches upon the turning and locking shafts
and to provide eeuvement means to eentrol
the valves of the motors or engines. -

~ Itis also an object of this invention to com-
bine the operating mechanism into as little

~space as possible and to provide for the em-

ployment of more than one motor or driving
apparatus, whereby when one motor is dlS-
abled another may be brought into use, and,

further, to provide means for Speedllv dlb-

35

- which
Figure 1 represents a side view of one form |

45

mechanism.
. mechanism 11111%1 ated in Kig. 2.

conneetmn‘ the disabled motor and its mech-
anism, so thet another motor and 1ts mechan-

1sm can be employed.

With these and other obJeete 111 view the
1nvention

- struction, eombmatmn and arrangement of

consists, essentially, in the con-

parts, eubetenmally as herema,fter more fally
described in the following specification and
Hllustrated in the accompanying drawings, in

of swinging or drawing bridge to which the
invention nmy be epphed I‘w*. 18 a side ele-
vational view illustrating memly the turning
Fig. 3 is a, tep plan view of the

Fig. 41is a
view similar to Fig. 3 of a modlﬁed conem ne-

- tion wherein more Lhan one motor or driving

vention.

' Flg 5 is a front elevational view of the indi-

catorsand a supporting-frame therefor. Fig.

6 1s an edge view of the same. Iig. 71s a
lenwltudlnal central section of a form of cluteh
meehemem employed. Fig. 8 is a side view

of a form of brake appamtus used. Iig. 9is

a detail view of the locking-shaft and aetuat—
ing mechanism. Kig. 10 is a detail view of

| the clutch-actuated meehemem and KFig. 11

55

60

Is an enlarged detailed view of the eompound |

oears.
-Similar characters of reference designate

_eoueepondmﬂ' parts throughout the eeve:tel

views.
Referring tothe drawings, and pertwulally

to Fig. 1 theleof the 1eferenee character 1

deelﬂ*netes a eenttal pier, upon which is piv-

! otally mounted the movable orswinging mem-

ber or span of a drawbridge of any preferred

70

form or constr uetlon thet shown being illus-

trated only as an e‘{empllﬁeebmn ol the in-

The pier 1 is preferably provided
with a circular plate or ring 2 to receive sup-
porting rollers or wheels 3 connected with

usual manner, and said pier also Supports a

‘master-wheel or externally-toothed ring 4,

with which engages a-spur gear-wheel 5, car-
ried by a Vertlcal spindle 6 suitably ,]0111°~

75

the framework of the moveble span in the

30

naled in the framework supportmﬂ* the mov-
able span, and there are preferably more

than one of the vertical spindles 6, two being

here shown. Mounted upon the ot]her ends
of the vertical spindles 6 are bevel gear-

wheels 7, engaging with the bevel gear-w heele

3 upon the e:x:tl emities of a horuentel turn-
ing shaft 9, journaled in the framework or
Dlatfelm supnertlnﬂ‘ the movable span and

Qo

driven in the manner substantially as herein- -

after described.

The parts above deser ibed are of the usual

construction and detail description thereof
will not be required.

In Fig. 1 isillustrated only a portion of the

95

fixed spans or members 10 and 11 of the -

bridge, preferably supported by piers or ma-

sonry 12, and to secure the ends of the mov-
able Spdl‘l ordrawin the proper position when
the same is closed any improved locking

100

mechanism may be employed, only a portion _-
of which is shown, consisting of a horizontal

apparatusisshownarranged closely ton'ethel | 1oclztlnﬂ*—shaft 13, ¥i gs. 3 and 9, desirably pro-
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vided with a bevel gear-wheel 13*, engaging | connected with aétuating-rods_ 20, lope'rated
9 similar wheel 2, upon a vertical shaft 3, | in the manner hereinafter described.
- Figs. 2 and 9, carrying at the lower end there-

of a bevel gear-wheel 3%, preferably engaging
bevel gear-wheels 15, carried by horizontally-

disposed shaft 16, preferably extending par-.

allel with and adjacent to the movable span

~and provided at the opposite ends thereof

IO

20

25

30

35

40

50

55

60

with bevel gear-wheels 14, adapted to oper-

ate the locking mechanism employed, as will

be understood.

I preferably employ double or compound
driving apparatus and mechanism for trans-
mitting power to the turning and locking
shaftsand providesuitablecouplings to throw
either of the driving apparatus out of use
when disabled; but as both of the driving ap-
paratus and their power-transmitting mech-
anism are substantially similar I- will only
illustrate and describe one of the same, it
being understood that only onesetof driving
apparatus is in use at a time.

Referring particularly to Figs. 2 and 3 of
the drawings, the reference character 17 des-
ignates a platform or framework of any pre-
ferred formation upon which the mechanism
for operating the movable span of the bridge
is mounted, and the turning shaft 9 is pref-
erably provided with suitable journals 13,
formed on or connected with the platform in
any suitable manner, and the turning shaft
9 also preferably earries spur gear-wheels 19,
desirably loosely mounted thereon and con-
structed to be rotated by means of suitabie
clutches 20, Figs. 2, 3, and 7.

Any preferred form of clutch may be em-
ployed; but that shown in detail in Fig. 7 of
the drawings consists, substantially, of a disk
or ring 27, having an elongated tubular hub
28, loose upon the shaft 9 and preferably car-
rying a spur gear-wheel 19, and the disk 27
is preferably provided with an annular cham-
ber 29, having inclined walls adapted to re-
ceive friction-shoes 30 or other devices, car-
rying bolts 31 to retain the ring 32 and spider
33 in position, and pivotally connected with
the latter are arms or levers 34, carrying
rollers or spurs 35, adapted to bear against
the hub of the ring 32 and force thesame out-
wardly, so as to draw the friction-shoes 30
into contact with theinclined walls 29 of the
disk 27, carrying the gear-wheels 19, said arms
34 having link connection with the sliding
sleeve or hub 22, having an annular recess
adapted to receive the jaws of the clutch-op-
erating levers 21, hereinafter described, it
being understood that the spideris feathered
upon the turning shaft 9, as shown in Fig. 7.
These clutches are preferably operated by
means of levers 21, having jaws embracing
the annularly-recessed hub 22 of the clutches
20, and the lower end of said levers are pref-
erably pivoted to a link 23, having pivotal

connection with plates 24 upon the platform

17, and the free end of said levers 21 may be

Mounted upon the turning shaft 9 are spur
gear-wheels 37 and 38, preferably engaging
spur gedr-wheels39and 40, carried by a coun-
ter-shaft 41, the gear-wheels 37 and 40 being
here illustrated smaller in diameter than the
gear-wheels 38 and 39 in order that the power
and speed of the turning shaft may be regu-
lated, as will be readily understood. "The
gear-wheel 40 is preferably feathered upon
the counter-shaft 41 and provided with a hub
carrying a set-screw or similar device by
means of which the position of the gear-wheel
40 may be controlled, and when it is desired
to throw that wheel out-of engagement with
the gear-wheel 38 the set-secrew may be loos-
ened, and the gear-wheel 40 may be moved
out of said engagement, as shown in full lines
in Fig. 11 of the drawings. .
40is alwaysoutof engagement when the coup-
ling 42 is connected by bolts, as shown in
dotted lines in Fig. 11 of the drawings, and
in this case the gear-wheel 39 acts as anidler.
If the bolts are removed from the coupling,
the gear-wheel 40 may be moved into engage-
ment with the gear-wheel 38, so that the dif-
ferent parts of the turning shaft 9 will move
at various speed on each side of the coupling,
as will be readily understood.

The driving apparatus 43 may be of any
preferred form or construction, and steam,

The gear-wheel

70

75

80

Qo0

95

air, or gas engines may be used or electric

motors may be employed, as found desirable
in practice, and a driving-shaft 44, carrying
a fly-wheel 45 and a differential gear 46, pret-
erably of the ratio of nineteen to one, to regu-
late the speed of the turning shaft, and the
drive-shaft also carries a spur gear-wheel 47,
constructed to engage with and drive the spur
cgear-wheel 19 on the turning shaft 9.
Preferably mounted npon the ends of the
turning shaft 9 are break-wheels 48, Figs. 2,
3, and 8, only one of which is shown, desir-
ably encircled by a flexible band 49, operated
by a curved lever 50, pivotally mounted in a
brace or stud 51, formed on or connected with
the platform 17, and this lever may be actu-
ated in any preferred manner, but is here
shown pivotally connected with a piston-rod
52, driven by a piston 53, mounted in a cyl-
inder 54, the latter having an orifice 55 for
the introduction of the actuating medium em-
ployed. The band 49 is preferably retained
in position upon the wheel 48 by a guide or

100

105

110

IL§

120

like device 55*, and by. means of this con-

‘struction the operation of the turning mech-

anism may be quickly and positively con-
trolled by the operator, as will be readily un-
derstood. | |

The locking-shaft 13 is suitably mounted in
journals 56, Fig. 3, formed on or connected
with the platform or framework 17 and pref-
erably carries loose spur gear-wheels 67, de-
sirably constructed to engage with and be

pivoted to links 25, which may be movably | driven by the spur gear-wheel 47 on the driv-

125

130
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ing-shaft 44, which also engages with and | spectively, as clemly shown in Figs. 5 and 6

“drives the loose spur ﬂ'em—wheel 19 on the

turning shaft 9, and the Toose spurgear-wheels

- 07 are preferavly provided with clutches 58,

IO

20

- 80 as to be observable by the operator with- |

30

- substantially of the construction hereinbefore

deseribed.

Both of the clutches 20 and 58 are mefel-
ably provided with actuating-rods 26 and 59,
respectively, desirably made adjustable, ec-
centrically pivoted to disks 60 and 61, re-
spectively, keyed to the horizontal shaft 62,

- Journaled in the supports or brackets 64, said

shaft being preferably operated by hand-
wheel 65, Figs. 2 and 3 of the drawings, so

“that by the partial revolution of shaft 62 in

one direction the rods 26 and 59 are drawn
toward and forced from said shaft, thereby
engaging and disengaging the clutches 20 and
58 as Wlll be undelstood

The devices for indicating the position of

| the locking and turning mecha,msm are de-

sirably loea,ted between the turning and lock-
ing shafts directly back of the hand-wheel 65,

out leaving his position at the hand-wheel.

A Smtable bracket or support 66, Figs. 3,
5, and 6, is preferably connected with the

platfm m and may be provided with bearings
67 for the shaft 62, and formed on or con-
nected with this bracket are two or more in-

dicating-disks 68 and 69, respectively, prefer-

- ably provided with graduations and with the

35

- drawings.

40

words “*Up” and ‘““Down” and *“Open” and

¢ Closed,” respectively, and over these disks

move mdleators or pointers 51 and 82, respec-
tively, as clearly shown in Figs. 5 and 6 of the
Suitably mounted u pon the other
side or face of said disks 68 and 69 are worm-
shafts 70and 71,respectively,carrying sprock-
et-wheels 72 and 7 3, respectively, the former

- preferably cenuected by a sprockef-chain 74
- with a sprocket-wheel 75 upon the locking-

- shaft 13, while the sprocket-wheel 73 is

pr ef—-

- erably connected by a similar chain to a

45

5O

55

60

sprocket-wheel 76 upon one end of a horizon-
tal shaft 77, journaled in hangers 78 upon
the framework or platform 17 in any suitable

manner, said shaft carrying anothersprocket-
wheel 7 9 connected with a similar wheel 80
upon the,tm ning shaft 9 by a sprocket-chain,
as shown in Fig. 3.

If desired, other mechanical equivalents
may be employed to transmit the motion of
the turning and locking shafts 9 and 13 to
the indicators, and the mechanism just de-
seribed may be changed or altered in prac-
tice.

The indicators or pomtels 81 and 82 are
preterably mounted upon short spindles
journaled in the disks 68 and 69, respectively,
and are desirably constructed t0 t avel par-
tially or entirely around the circles laid out
upon said disks, and the spindles of these in-
dicators may be driven by the worms on the
shafts 70 and 71, respectively, through the
medium of worm gear-wheels 81* and 822

, Te- |

of the drawings. By meansof thls construe-
tion the opera.tor can actuate the hand-wheel
65 so as to throw the clutches 58 into en-
gagement with the loose gear-wheels57,driven
by the driving gear-wheel 47 on the drive-

shaft 44, and thereby rotate the locking-shaft

13, and the operation of sald shaft will be
readily observable by the operator from his

station at sald hand-wheel by means of the

indicator 31, geared with the locking-shaft in
the manner before deseribed.

The locking-shaft 13 is preferably provided
with couplings 33, of any desired construction,
adapted to be employed for disconnecting
elther driving apparatus when occasion re-
quires, as before set forth, for eitherdriving
apparatus will operate the turning and lock-
ing shafts, or both may be employed for this
purpose when desired, and the turning shaft
9 is preferably provided with a similar coup-
ling 83* for the same purpose.

75

80_

Smtably Journaled in hangers or Sumlal '

devices 84 1s a rocking shaft 85, preferably

provided with a crank-arm 86, connected by a
link 87 to a similar arm of a rock-shaft 88,
having another crank-arm 89, provided with
suitable connections with a rod 90, connected

| with the controlling-valve 91 or sumlar de-
The rock-.

vice of the drwmﬂ apparatus.
shaft 85 is prefera,bly provided with a ratchet-
lever 92, operating with a rack-bar 93, con-
nected with the platform 17, and the said le-
veris preferably located adjacent to the hand-
wheel 63, so that the operator may control
the driving apparatus without leaving his po-
sition at the hand-wheel.

In Fig. 4 is illustrated a construction and
arran Uement of the mechanism preferably em-
ployed when 16 is desired to economize space
and to bring the several parts in close prox-
imity toeach other. In thisconstruction and
arrangement separate sets of driving appa-
ratus 100 of any desired character are em-

ployed, actuating a drive-shaft 94, carrying

a differential gear 95, and a loose spur gear-
wheel 115, engaging with a spur wem—wheel
96, upon the tur ning shaft 97, W]IlIC].I 18 pref-
embly_provided With 2 coupling 98 to throw

elther driving apparatus out of use, and said

shaft carries a spur gear-wheel 99, engaging
a loose spur gear-wheel 115* upon a drive-
shaft 102. The shafts 94 and 102 are prefer-
ably provided with clutches 101, substantially
of the constructicn before described. The
cluteh mechanism is preferably operated by
a shaft 103, suitably journaled in supports
104, formed on or connected with the plat-
form or framework supporting the parts, said
shaft being provided with a hand-wheel 105
and a bevel gear-wheel 106, constructed to

engage a Similar wheel 107 upon the ob-

liquely-mounted shaft 108, preferably carry-
ing a corresponding wheel 109 upon the other

‘end thereof, engaging a bevel gear-wheel 110

upon a shaft 111, journaled in supports 112

go

95

T102

105

IT1O

I15

120

125

130




10

~upon the platform. Both of the shafts108and
- 111 are preferably provided with disks 113,
- havinglinkconnectionwith the clutch-actuat-
ing levers constructed to force the clutches
101 into engagement with the loose gear-
wheels 115 and 1152, substauntially as before
“described. The turning-shaft 97 is preferably

provided with a brake device 116 of the char-

acter before stated and with compound gear-

ing 117, as heretofore described. A rock-

'shaft 118 smtably journaled in brackets 119,
and car rymfr a ratchet-lever 120 is connected
by a rod or link 121 with the piston-rod 122
of a controlling-valve 123 of the driving appa-
‘ratus 110, and the ofher end of said roek-shaft |
1s connected to a similar shaft 124, operating

the piston-rod 125 of a like valve 126, as be-

fore set forth in connectlon with Fws 2 and |

3 of the drawings.

. 20

The operation ot the invention will be read-

- ily understood from the foregoing description

- nying drawingsand the followm o explanation
thereof. |

30

- turned,

when taken in connecfion with the accompa-

P1esum1n& the movable span to be closed

and]ocked the operator then turns the hand- |
wheel 65 to throw the clutches 58 into en-.
_la,tter_, a ﬂexible band operating with said

gagement with the loose gear-wheels 57, there-

- by rotating the locking-shaft until the indi-

cator 81 shows that the movable span is un-

locked, whereupon the hand-wheel is again
30 as to throw the clutches 20 into |

engagement with loose gear-wheels 19 upon

- the turning shaft 9, which is then rotated,

35

- drive bevel-wheels 7 upon vertical spindles 6,
ixed master-wheel 4, there-

40 |
combination, and arrangement of parts here- |

in shown and described, and I reserve the

45

50

55

6o

65

said clutches to

thereby revolving the bevel gear-wheels 3,

carried by sald shaft, and the latter wheels

operating with the
by swinging or drawing said movable span.
I donot eonﬁne myself to the construction,

right to make all such changes in and modi-
fications of the same in practice as come
within the spirit and scope of my invention.

What I claim as new, and desu'e to secure

by Letters Patent, is—

1. Amovablemember provided with aturn-
ing shaftcarrying clutches,a clutch-actuating
shaft, levers connected with said member and
with said elutehes and devices connected with
said clutch-actuating shaft and said levers to
adjust the throw of said clutches.

2. Amovable memberprovided withaturn-
ing shaft carrying clutches,aclutch-actuating -

shaft having a hand-wheel, and interhinged
levers connected with thelattershaftand with
force the same into engage-
ment with a driving apparatus.

3. Amovable memberprovided witha turn-
ing shaftcarryingclutches,a clutch-actuating
shaft carrying disks and clutch-levers periph-
erally pivoted to said disks and connected
with said clutches to force the latter into en-
gaﬂ'ement with a driving apparatus.

Y

[ s

652,020

ing mechanism carrying _elutches'-, a clutch-
actuating shatt, elutch-levers and independ-

ent levers connected with the latter and said
shaft to operate said clutches.

actuating shaft, clutch-levers, links between

the latter and said member and pivotal con-
nections between said levers and a device

upon sald shaft to operate said clutches.
6. A movable member provided with turn-
ing mechanism, carrying clutches, a cluteh-

actuating shaft, clutch-levers, pivotally con-
nected with said member, disks on said shatt

and pivotal connections between the latter

- 7. A movable member pr ovided W1th torn-
ing mechanism carrying clutches, a clutch-

actuatin g shaft having a hand-wheel, clutch-

levers pivotally connected with said member,

disks on said shaft and pivotal connection
| between the latter and said levers to operate
sald clutches by the rotation of smd ‘hand-

wheel.

70
5. A movable member provided with turn-
ing mechanism, carrying clutches, a clutch-

75

80.

and said levers to operafe said clutches by
the rotation of the shaft. | |

90

8. A momble member prowded with turn-

ing mechanism, a brake-wheel carried by the

wheel,a curved lever pivotally connected with

sald member.and with the ends of said band,
a guide to retain the latter in position, a c¢yl-
inder and piston, connection between the lat-

ter and said lever and means for operating
the piston to force said bands upon the wheel.

9. A movable member provided with turn-
ing and locking mechanism carrying clutches,

95

100

a clutch-actuating shaft and adjustable con-

nections between said shaft and clutches to

regulate the throw of said clutches.

10. A movable member provided with turn-
ing mechanism, carrying clutches, a clutch-
actuating shaft, clutch-levers movably con-

nected with said member and adjustable con-

nections between said levers and shaft to
regulate the tension of said clutches.
11. A movable member provided with turn-

| ing mechanism carrying clutches, levers piv-

105

ITO

otally connected with said clutches and mem- -

ber, a ecluteh-actuating shaft carrying disks
and adjustable connections between said le-
vers and disks toregulate the tension of said
clutches.

12. A movable memberprovided W1th turn-
ing and locking mechanism having clutches,
a clutch—actuating shaft ea,rrying disks, le-
vers pivotally connected with sald member
and engaging said clutches, an adjustable
rod connected with said levers and disks and

| means for rotating said shaft.

-13. A movable member provided with turn-
ing mechanism, having clutches with recessed
hubs, a cluteh-actuating shaft carrying disks,
levers having link connection with said mem-

| ber and provided with a bifurcated portion

engaging said recess, a rod having movable

. A movable member provided with turn- | connection with the free end of said levers

115

120

125

130
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and provided with adj ustable connection with |

sald disks, whereby the wear of the clutches
can be taken up. | |

14. A movable member provided with a
locking-shaft, a sprocket-wheel keyed there-
on, an indicator for the locking mechanism
carrying a gear-wheel, a sprocket - wheel
driven by the former sprocket-wheel and
carrying a device to actuate said gear.

15. A movable member provided with a
locking-shaft carrying a sprocket-wheel, an

- 1ndicator-shaft carrying a gear-wheel, a shaft
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provided with a worm engaging said wheel
and having a sprocket-wheel geared to the
first sprocket-wheel. |

16. A movable member provided with an
indicator-frame, a locking-shaft having a
sprocket-wheel, an indicator-shaft mounted
In said frame carrying a gear-wheel, a shaft
carrying a worm engaging said gear and hav-

ing a sprocket-wheel connected with the first; |

sprocket-wheel. - |
17. A movable member provided with a
turning shaft, carrying a sprocket-wheel, a

~shaft carrying sprocket-wheels, one having

connection with the first-mentioned sprocket-
wheel and an indicator having connections
with the other of said sprocket-wheels. |
18. A movable member provided with a
turning shaft, earrying a sprocket-wheel, an
independent shaft, having sprocket-wheels,
one being connected to said wheel, a worm-

shaft provided with a sprocket-wheel con-

nected with the other of said sprocket-wheels
and an indicator driven by said worm-shaft.

19. A movable member provided with a
turning shaft havingasprocket-wheel, a shaft
carrying spocket-wheels,one being connected
to the sprocket-wheel on said turning shaft,
a worm-shaft having a sprocket-wheel con-
nected with the other of said sprocket-wheels,
and an indicator carrying a gear engaging
sald worm. |

20. A movable member provided with a
turning shaft, an indicator-frame, a shaft
carrying sprocket - wheels, connections be-
tween one end of said shaft and the turning
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shaft and connections between the other end

of sald shaft and an indicator mounted in

said frame.

21. A movable member provided with turn-
ing and locking shafts, driving apparatus car-
rying propelling differential gears, actuating
sald shafts, wherebhy the speed of the latter
can be regulated.

22. A movable member provided with a sec-
tional turning shaft having couplings to con-
nect or disconnect either section, each section
having gear-wheels, a counter-shaft carrying
gear-wheels one whereof is normally out of
engagement with the first wheels and means
for actuating the parts.

- In testimony whereof I have hersunto af-

fixed my signature in presence of two wit-

Nnesses.

JOSEPH EDWARDS.

Witnesses: |
CHARLES S. ROGERS,
M. L. SHAY.
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