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Unrrep StaTES PATENT OFFICE.

JOSEPIT EDWARDS,

OF NEW YORK, N. Y.

~ SWIVEL-DRAWBRIDGE:

SPECIFICATION forming part of Letters Patent No. 615,824, dated December 13, 1898.
| | Application filed June 22,1898, Serial No, 684,191, (No model))

To all whom it iy COnLeriv:
Be it known that I, JOSEPH EDWARDSs, a
c¢itizeh of the United States, residing at New

York, in the borough of Brooklyn and State

of Nerrr York, heve invented new and use-
ful Impr ovements in Swiv el-Drawbridges, of
which the following is a specification.

My invention relates toswivel-drawbridges,

especially of the heavy class, the ends of
which will unavoidably more or less sag and
therefore when the bridge is closed requires
to be supported, whereby there is of course
much pressure between the bridge and the
fixed spans,which needs to be removed when-
ever the bridge is to be drawn or opened;

- but when the b11dﬂ'e is to be closed the ends

20

need again to be rmsed and supported to pre-
vent the sagging thereof. This pressure be-

‘tween the ends of the bridge and the fiXed

spans must be removed before the bridge can

-~ be turned or drawn, and when it is Glosed the

énds must be sliﬂ*htly glevated to place them
firmly on the fixed spans.
The object of my invention is to provide an

upward pressure or support to the extremi-

ties of the drawbridge when it is closed and
to remove the said pressure and liberate the
bridge therefrom, and so render it free to be
mtated when desired, and also in connection
therewith to srmulmneouely and automatic-
ally elevate the aprons of such bridges that

- ¢over the spaces between the ends of the

35

bridge and the fixed spans. These objects I
sl;lecessfully attain by the mechanism illus-
trated in the accompanhying drawings, con-
sisting of six sheetls, in which—

Figure 1 represents a vertical section of a
hydrauhe ram of peculiar construction, on the
outside of the c¢ylinder of which is provided
a thread, which operates in a corresponding
thread on the inner surface of a surrounding

- sleeve, the outer surface of the sleeve beinﬂ'

45

KO

provided with elongated gear-teeth; Kig.
a1l elevatlon of Flﬂ' 1, somewhat modlﬁed

Fig. 3, also an eler'a,tlen of Fig. 1 with a dif-
ferent modification; Fig. 4, a Vertlcal section
showing the positiou of the plunger of the
ram when the end of the bridge is slightly
raised thereby; ¥ig. o, a vertical section show-
ing the sleeve turned down and bearrnw upon
the fixed span of the bridge; Fig. 6, a , verti-

-‘:

cal section showing the pluneer of the ram

drawn up from the ﬁ;xed span and the bottom
of the sleeve leStID‘J’ thereon to support the

i

end of the bridge when closed. Figs. 7, 8
and 9, taken together, so that Fig. 8 joins to
the left of Fig. 7 and Fig. 9 to the left of Iig.
8, constitute a transverse elevation of some-
thing more than half of one end of the bridge,
the transverse center of the bridge being
shown by the dotted line ¥ y, Fig. 7; and
Figs. 10,.11, and 12 are plan views, resPec—
tiv ely of Figs. 7, 8, and 9, the broken line 2 2,
Fig. 10, cor I‘eSp()Ildlli]ﬂ‘ to the broken line ¥ ¥
1n Flg 7.

Similar letters and numerals of designation

5 D3

60

refer to similar parts throughout the eevel al

Views.

A A are longitudinal girders extending the
whole length of the brldge of which there
are four.
ends of each of these girders is one of the
hydraulic rams shown by Figs. 1, 2, 3, 4, 5,
and 6. The cylinders B of these said rams
are fastened to the said girders by bolting
the flanges a « thereof to the girders.

C, Plﬂ's 1, 4, 5, ahd 6, is the plunger of the
hydlauhoram O’ the fixed span; D, aheavy

threaded sleeve which surrounds the cylin-

der B B of theram and in operation is secrewed
up and down on the said cylinder. This

Underneath and secured to the

75

30

sleeve 1s provided on its outer surface with -

vertically-elongated cogs or teeth E E, (best
shown in Kigs. 2 and 3,) which correspond
with the teeth of the pinion F, mounted on
the vertical shaft G, which is rotated by
means of the horlzoutal counter -shafts J
through the miter-gear I and causes the ro-

tation of the adjustable supporting-sleeve D,

In Figs. 1 and 6, K represents a small space
between the plunger and cylinder of the ram

QO

to admit hydraulic pressure for lifting the -

plunger. ¢ and ¢ (shown only in Fig. 1)

are pipes for admitting water to operate the

ram.
L is a suspending-stem fastened in the top

of the plunger C and extending up through

a stuffing-box ¢, located in the head of the
cylinder B. This plunger-rod serves a two-

fold purpose—namely, to suspend the plun-
ger and free it from the fixed span when not

pressed down and to operate an indicator in
the power-house to show at all times the ver-
tical position of the plunger. M, Figs. 1, 2,
and 3, is a bell-crank, one arm of which i is at-
t&ched to and Operated by the said suspend-
ing-stem L. and the counter-arm of which is

95
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connected Wlth and operates the rod d, which |
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. and the carriage-way of the bridge.
bevel-gear 10 is operated by the Ionﬂltudmal;
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connects with and operates the indicator in
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being much lighterin weight are operated by

the operator’s room at the power-house of the | attachmﬂ* the (3011116(313111'3"'-1 od 22 (see Fig. 9)

bridge.

Refeumﬂ' now to Figs. 7, &, and 9, (taken
together, as pr evmusly stated ) the trans-
verse central portion of the bridge, which 1is
occupled by two sets of rail-tracks »» rr, ex-
tends from 110 2, (see Figs. 7and 8,) and from
3 to 4 (see Figs. 8 and 9) is oceupied by the
carriage-ways and from 5 to 6 (see Fig. 9) is
occupied by the footways orsidewalks. This
I mention as each of these portions of the
bridge at either end has a separate apron N
for covering the gap between the ends of the
bridge and the fixed spans, being five aprons
N N N at either end of the bridge.

77, Figs. 7,8, and 9, 18 a continuous shaft

-extending transversely to the bridge, which

is operated by the right-angle gear S, Fig. 7
and this gear is operated by the vertical shaft
9, which in turn is operated by the right-

angle gear 10, located between the rail-tracks
This

shaft 11 Fig. 7, which extends to the power-
house located at the longitudinally-central
portion of the bridge, whereby the rotation
of this longibudinal shaft 11 will rotate the
transverse shaft 7 7. It is by means of this
shaft 7 7 I obtain the power and motion for

operating the said several aprons and adjust-
able supporting-sleeves and simultaneously
and automatically raising and lowering the.

sald aprons, as will be seen when I come to
explain the general operation of my inven-
tion. It will now be seen that by rotating
the extended shaft 7 7 the several counter-
shafts J J will be rotated, which in turn will
rotate the several adjustable supporting-
sleeves D D surrounding the cylinders B B of
hydraulic rams C C.

Referring now to Figs. 7, 8, and 9 and 10,
11, and 12, N N N are the aprons, consisting
of heavy plate-steel, kept in their horizontal

position by means of the vertical guiding-

posts 27, as shown in Fig. 8. Foreach apron
there is provided on the extended shaft 7 7 a
pair of threaded sleeves 19 19, (see Fig. 7,)
one of each pair of said sleeves having a right-
hand thread and the other a left-hand thread.

-Operatively connected with either of each

pair of these threaded sleeves is one arm of a
bell-crank 20 20, which I will term the ““shaft-
arm.” Connected with the counter-arm of
these bell-cranks are vertical connecting-rods
21, the upper ends of which are pivoted to the

lower side of the aprons, whereby a simulta-

neous horizontal movement from each other
of the lower arms of the said bell-crank will
give an upward movement to the connecting-

rods 21 21 and so lift the aprons from the
fixed spans, and the diverging and converg-

ing movements of the shaft-arms of these bell-
cranks are produced by the rotation of the ex-
tended shaft 7 7 and the right-hand and left-
hand threads on the respective two sleeves
19 19 thereon.

The aprons of the footwalks |

to one of. the shaft-arms of the bell-cr a,nks 20,

thatoperatesontheapron of the carriage-way.

Having pointed out the various parts of my
device and partially described theirfunctions,
I will now clearly explain the general opera-
tion of my invention.

Referring to Fig. 6, the w.mhcally-ad;mst—
able supportin g-sleeve D is shown as bearing
on the fixed span and sustaining a heavy
pressure, and thereby preventing the girder
above it from sagging. Hach girder at either

end of the draw is provided with the same

sustainingdevice. Todraworturnthe bridge

without first relieving the pressure on these
adjustable supporting-sleeves would be 1m-

possible. 'To relieve this pressure, the oper-
ator at the power-house of the bridge turns

on the hydraulic pressure and brings the hy-
draulie ram into action, foreing the plunger

C down into the position shown in Fig. 5, thus
transferring the pressure from the said sleeve
to the plunger, which liberates the sleeve.

1'he operator at the power-house now turns

on the steam of the engine and rotates the

shaft 7 7, which, as pr ewously shown, will
rotate the severa,l counter-shafts J, which in
turn will rotate the several supporting-sleeves
D D and screw them up on thecylinders B of

the rams until they stand in the position-
shown by Fig. 4. 'The pressure now that was
sustained by the sleeves 18 sustained by the

plungers of the rams. T'o now liberate the
bridge from the fixed spans, the operator al-

lows the water to escape from the rams and

elevates the plungers thereof into the position
shown by Figs. 1, 2, and 3, which completely
frees the euds of the brldn'e from the fixed
spans C. When the dI&W is to be closed,
these operations are simply reversed—that is,
the bridge being swung back into lineal posi-
tion the plungersare forced down far enough
to take up the sag of the bridge, whereupon
the adjustable supporting-sleeves arescrewed
down into contact with the fixed spans (by
reversing the motion of the operating-engine)
and then releasing the plungers of the hy-
draulic rams by allowing the escape of the
water therefrom:. Iere 1 will state that the
plungers of the rams can be elevated and
held suspended in an elevated position in
order to clear them from the fixed span when
the bridge is to be opened and closed by va-

rious contrivances connected with the sus-

pension-stem L, extending from the top of

the plunger up through the head of the cylin-

der. Forexample, the plungers may be raised
and held up by hydraulic pressure in the
chamber K (see Fig. 1) or by the spring S,
as shown in Fig. 2, or by the weighted lever
S’, as shown in I‘1t3* 3, or by any other ordi-
nary suitable contrivance. Therefore, aside
from the said suspending-stem I. projecting
up from and connected with the plunger of

the hydraulic ram, I do not limit myself to
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the plungers up from the fixed spans when

they are not being forced down upon the

same. 5 |
I will now explain how the aprorns of the
bridge are simultaneously and automatically

lifted clear of the fixed span by the rotation

of the same shaft 7 7 that operates the ad-
justable supporting-sleeves D D.
Referringto Fig. 7, the two threaded sleeves
19 19 on the said shaft, one having a right-
hand thread and the other a left-hand thread,
will by rotating the said shaft 7 7 in one di-
rection widen the space between the lower
or shaft arms of the bell-cranks 20 20 and by
rotating the said shaft in the opposite direc-
tion draw the said lower arms toward each

other, whereby the connecting-rods 21 21 be-

tween the counter-arms of the bell-cranks

~and the aprons will be correspondingly ele-

20

30

35

40

vated and lowered and the aprons thereby
lifted and lowered. Thesaidthreaded sleeves
are placed in position on the said shaft to
correspond with the adjustable supporting-
sleeves D D—that is, when the latter are
resting on the fixed span so do the former—
whereby when the rotation of the operating-
shaft 7 7 begins to elevate the sleeves D D it
simultaneously and automatically begins to
lift the aprons, and the.intervening partsand
pitch of threads on the sleeves that operate
the aprons and on the cylinders of the rams
are so proportioned that when the adjust-
able supporting-sleeves D D are sufficiently
elevated to clear the fixed spans the aprons
will have the same clearage. |

The draw is opened and closed by an op-
erator in the power-house located on the cen-
tral part of the bridge by having control of
the hydraulic pressure that operates the rams
and the engine that furnishes the motive
power that rotates the several shafts.

The practicability and usefulness of my in-
vention are thoroughly proven by its success-

- ful and highly satisfactory operation on what

45

50

55

6o

05

is known as the ‘‘ New Harlem bridge” in the
Manhattan borough of the city of New York.

What I claim as new and useful; and de-
sire to secure by Letters Patent, is—

1. In a swivel-drawbridge, a series of hy-
draulic rams underneath and attached to the
ends of the bridge-girders the plungers of the
said rams having suspending-stems passing
up through the head of the cylinders of the

said rams and having attached thereto any

ordinary suitable plunger-suspending and
indicator - operating device, in combination
with vertically-adjustable supporting-sieeves
surrounding the said eylinders and having a
threaded connection therewith and the said
sleeves having on their outer surface elon-
cated spur-gear teeth connected with pinions
and any ordinary suitable means for rotating

the said pinions, whereby the rotation of the |

said sleeves on the said cylinders will give a
vertical movement to the said sleeves, as and
for the purpose specified.

2. In a swivel-drawbridge, a transverse |

| shaft having fixed thereon underneath éach

apron of the bridge a pair of externally and
reversely threaded sleeves having an oper-
ative connection with ‘one of the arms of a
pair of bell-cranks and the counter-arms of

the said bell-cranks having a pivoted connec-.

tion with a pair of connecting-rods between
said counter-arms of thebell-cranksand each
of the said aprons; whereby the rotation of
the said shaft will diverge and converge the
shaft-arms of the several pairs of said bell-
cranks and thereby automatically raise and
lower the said aprons, substantially as and
for the purpose set forth.. | _ '

3. In a swivel-drawbridge, a series of hy-
draulic rams underneath and attached to the
ends of the bridge-girders, the plungers of
the said rams having suspending and indi-
cator-operating stems passing up through the
head of the cylinders of the said rams and
having attached thereto any ordinary suitable
plunger-suspending and indicator-operating
device, and the said cylinders having sur-
rounding and vertically-adjustable support-

ing-sleeves threaded therewith and having

on their exterior surface elongated spur-gear
teeth connected with corresponding pinions
operated by counter-shafts, in combination

| with a transverse operating-shaft having

fixed thereon at.suitable intervals pairs of
externally and reversely threaded sleeves
having operative connection with the shaft-
arms of corresponding pairs of bell-cranks
and the counter-arms of the bell-cranks hav-
ing connection with aprons of the bridge by
intermediate vertical connecting-rod; where-
by the vertical movement of the adjustable
supporting-sleeves surrounding the cylinders
of the said rams and the raising and lower-

ing of the said aprons will be simultaneously
and automatically performed by the rotation

of the said transverse operating-shaft asand
for the purpose described. |
4. In a swivel-drawbridge a series of hy-
draulic rams tinderneath and attached to the
ends of the bridge-girders, the plungers of
the said rams having suspending-stems pass-
ing up through the head of the cylinders of

the said rams and having attached thereto
weighted levers to counterbalance the weight

of and suspend the said plungers and hav-
ing one arm of a bell-crank attached thereto,
and the counter-arms of the said bell-cranks
having attachment to one end of a rod hav-
ing its other end connected with an indicator,
in combination with adjustable supporting-
sleeves surrounding the said cylinders hav-
ing a threaded connection therewith and hav-
ing on the exterior thereof elongated spur-
cear teeth fitting into and operated by cor-
responding pinions operated by a suitable
shaft; as and for the purposes described.

JOSEPH EDWARDS,

Witnesses:
K. JOHNSON,
F. R. JOHNSON.
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