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- rapid working of this bridge.
fore devised the set of gates which I will-
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UNITED STATES PATENT OFFICE.

CHARLES R. BROTHWELL, OF BRIDGEPORT, CONNECTICUT:

GATE FO R DRAW-BRIDGES, &c.

SPECIFICATION forming part of Letters Patent No. 431 838, da.ted J' uly 8 1890.

Application filed March 7, 1890, Serial No. 342,955,

(No model )

To all whom it may concern.:

Be it known that I, CHARLES R. BROTH-
WELL, & citizen of the Umted States, residing
at Bridgeport, in the county of Fair field and
State of Connecticut, have invented certain
new and useful Implovements in zates for
Draw-Bridges, &e.; and I do hereby declare

the followmﬂ* to be a full, clear, and exact de--

seription of the im*ention such as will enable

others skilled in the art to which it appeltams

to make and nse the same. |
My invention has for its ob;]ect to prowde

a system of gates for closing roadways and

walks which shall be adapted for general use,
but more especially adapted for use in connec-
tion with draw - bridges. 1 have therefore
1llustrated my invention as applied in con-
nection with a draw and as operated from the
center of the draw. |

- It has been found in practice that for this

class of bridges it is desirable that the gates |
should swing inward—that 1s, toward the |

draw—in opening and outward in closing.
It has been customary to build the draws to
make a quarter-turn to open and a quarter-
turn back again tfo close. I have recently,
however, superintended the building of a
draw-bridge at Bridgeport, Connecticut, and
in connection with which I obtained Letters
Patent No. 408,370, dated August 6, 1889, in
which the draw in use is made to swing in a
circle and to change ends each time it is
opened and closed. As it was desirable in
connection with this widely-known bridge to
have the best-gates that could be pr oemed a
numberof different gates were tried;but none
of them were able to operate satisfactorily
and to stand the hard usage incident to the
I have there-

now describe to meet the requirements of
this bridge and have fou nd them satisfactory
in every respect

In the accompanying dld,mngs forming
part of this specification, quw 11s a dla-
gram plan view of the draw and the ends of
the roadway, the draw being closed and the

cgates in the closed p051t10n, as when ready to

open the draw or at the instant of closing;
Fig. 2, a similar view showing the draw closed

“and the gates open; Fig. 3, a section on the

|

! -

'pensed entirely with-cams, g
“chains, &ec., and operate the ﬂates by means

line « « in TFig. 4, looking toward the left;

Fig. 4,a section on the line 11 1n Fig. 3, 100k-

ing towa1d the right; Ifig. 5, a deta,ﬂ view, on
an-enlarged beale, of an opel.a,tmn'-yoke, an

55

Opel‘atmﬂ-lod, an operating-arm, and a lock- -

ing-hook; Fig. 6, a plan view of one of the

Operatwe }okes detached; - Fig. 7, a detail

view of the upper end of one of the bifurcated
locking-arms; Fig. 8, a detail view showing a

60

lockmﬂ'—hook dlsenﬂaﬂed by one of the lift- |

mo‘-bmckets on the Slde of the draw opposite
to the operating-rods; and Fig. 9 is a detail
view showing one of the opemtmfr—arms as
locked by a 100]{111#—1100]{ | |

In operating my novel gates I have dis-

oears, sprockets,

of elank-a,rms links,-and 10ds
1 denotes the abutment of the bridge pr ODel

2, the roadway; 3, sidewalks; 4, the draw; 5
the madway-wateq, and 6, the sldewalk ga,’oes
These gates may be made of any suitable
mateual
make a frame-work of gas-piping and cover
it with heavy wire-netting, as shown in the
drawings. Theroadway-gates are carried by
vertwal shafts 7, the 1owel ends of 'which rest
in steps s, themselves resting upon the abut-
ment, as is elearly shown in Flﬂ‘ 4. The side-

70 ‘

In practice, however, I preferably

75

80

walk—nates are carried by sha,fts 9, which rest

in smnla,r steps 10, which are supported by a
cross-piece 11 or in any suitable manner, it
being understood, of course, that these speelal
detmls of construction are not of the essence
of my invention, The upper ends of these
shafts are connected by bands 9%, which per-
mit both shafts to turn freely, at the same
time bracing and supporting said shafts.
Near the 10we1 end of each of theshafts71sa
crank-arm 12, and pivoted thereto is an oper-
ating-arm 13, which extends forward thr ough
a suppmt 1& and is provided at its forward
end with an angle-piece 15. 16 denotes an-
other crank-arm upon each of the shatts 7.

Qo

95

Crank-arms 12 and 16 extend forward from - *

shaft 7 at approximately right angles to each
other, as is clearly indicated in dl&ﬂ' rams Ifigs.
1 and 9., FRach of the shafts 9 is provided
with a crank-arm17. Crank-arms 16-and 17

are connected by a link 18. It will of course
be understood that the mechanism on the

100
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abutment at each end of the draw is the same
and that it is the same on opposite sides of

~ the abutment..

5
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19denotesa crank-arm on each of the shafts

7, and 20 a cross-rod extending from crank-

arm 19 on the shaft 7 at one side of the bridge
to the crank-arm 19 on the shaft 7 at the op-
posite side of the bridge. The action of this
cross-rod 18 to cause the mechanisms on op-

posite sides of the draw to operate simmultane-

ously in opening and closing the gates.

At the center of the draw are placed two
vertical shafts 21, each of which is provided
with an operating-handle 22 and with a erank-
arm 23. . |

24 denotes an operating-rod, one end of

whichis pivoted to crank-arm 23 and the other
to an operating-yoke 25 at the end of the |
draw. Theconstruction of thisyokeisclearly

shown in Figs.5and 6. The arms of the yoke
are curved and are placed at sufficient dis-
tance apart; so that when the draw is swung
to the closed position angle-piece 15 upon

operating-arm 13 will pass between the arms

of the yoke, as clearly shown in Fig. 5. The
lower end of yoke 25 is pivoted to a bracket
26 upon the draw. |

27 denotes bell-crank levers pivoted to suit-

- able brackets 27* on cross-piece 11 under the

30

- vided on said rod to engage the lower ends |

- 35

Ty

roadway of the abutment near the center
thereof. One of the arms of each of these
levers extends downward and is bifurcated
to embrace cross-rod 20, collars 28 being pro-

of the bell-crank levers. At the outer ends
of the bell-crank levers are pivoted by a slot-
ted connection bifurcated locking-arms 29.
When the cross-rod is moved longitudinally

~in the act of closing the gates, collars 28 en-

. LI

“arms move in sockets or bushings 30, which

45
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of the arm is shorter than the other.

gage the lower arms of levers 27, swing the
other arms upward, and 1lift the bifurcated
locking-armsinto position to engage the gates,
as 1s clearly shown in Iig. 3. These locking-

hold them firmly in position. It will be no-
ticed (see Fig. 7) that one of the bifurcations
This
permits the gate to pass to the closed posi-
tion, after which the locking-arm moves up

slightly and locks it firmly, the position of |

the lower bar of the frame-work of the gate
in the locked position being indicated by
dotted line in Fig. 7. The instant the cross-
bar is moved in the opposite direction, as
when the gates are thrown open, the locking-
arms drop downward by gravity below the
surface of the roadway, so as to offer no ob-

struction to travel when the gates are in the

- open position.

60

In order to provide a double lock for the
gates, thus affording double security and also

insuring that the gates will be locked in the

~ closed position under all circumstances, I pro-

vide strong spring-hooks 31 on supports 14,
which spring downward when the operating-
yoke 18 moved out of the way and engage the
outer face of the angle-piece at the end of op-

H

operating-arm.

431,838

erating-arm 13, (see Fig. 9,) thus making it
absolutely impossible to move said arm in-
ward to open the gate until the hook is lifted
apward ont of the way. It will be noticed
(see Fig. 6) that the inner arm of the operat-

‘ing-yoke is beveled, as at 32, the bevel acting

when the draw is swung to position to lift the
hook upward out of the way, as is clearly
shown in Fig. 5. In practice I provide four
of these locking-hooks and four operating-

| arms—that is, one on each side of the draw

at each end thereof. It will be noticed (see
Fig. 3) that I have placed one of the crank-

75
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arms 12 and the corresponding operating-arm -

upon shaft 7 lower than the other, the one at

the right being the lowest. Ihavenot shown
the two operating-yokes, but have shown the
two operating-arms in Fig. 3. It will be un-
derstood, of course, that the yoke at one end

35

of the draw 1s made of proper height to be -

engaged by the angle-piece on the lower op-

erating-arm, but that the angle-piece of the
upper operating-arm will pass over 1it, the
other yoke being placed at proper height to

90

be engaged by the angle-piece of the upper :

This is in order to permit
the draw to be used as a double-ender—that

18, to be caused to change ends each time it is

opened or closed—so that in swinging the
draw to the closed position the upper operat-
ing-arm will swing over the lower yoke and
will not be engaged until 1t meets a high
yoke. | | SN |

In practice I use but two operating-yokes—

95

- 100

that is, one at each endof the draw uponone . -
side thereof—butuse fouroperating-arms and.

signed to use the bridge as a double-ender;

but two only are required if the draw makes

buat a quarter-turn to open and is swung
back to place each time it is closed. When

four operating-arms and locking-hooks are

used, two diagonally opposite to each other
are placed at the high position, as at the left
in Fig. 3, and the other two, diagonally oppo-
site each other, are placed at the low position,

as at the right in Fig. 3. Upon the opposite

side of the draw to that having the operating-
rods and operating-yokes I place lifting-
brackets 33.

draw.
under side thereof. (See Fig. 8; also see dot-
ted position of said brackets in IFigs. 1 and 2.)
At the forward end of each bracket is aplate
34,whichis rounded, as shown in Fig. 8, so that

as the draw swings to place the two locking-

hooks that are not engaged by the two oper-
aling-yokes will be engaged by these plates

-locking-hooks—that is, I use four if it is de-

105

IIO
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These brackets may be secured
in any suitable manner at the ends of the
I have shown themas bolted to the

120

125

and lifted out of operative position, as is

clearly shown in FKig. 8. It should be under-
stood that the relative positions of the lift-

1Ing-brackets correspond with the positions of

the operating-yokes, one of thelifting-brack-
ets corresponding in position with the high
operating-yoke and the other with the low op-
erating-yoke, the lifting-bracket upon the end

I30
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of the dra,w having the high operating-yoke | pass out from under hooks 31 and. will allow

being low, and the hftmﬂ-ln acket at the end
of the draw having the low operating-yoke

being high. This construction permits the |

draw to operate continuously in a circle, mak-
Ing & half-turn each time 1t is opened and
closed; or should it be desired to have the

draw make but a quarter-turn and to swing

back to place in closing no change whatever

in the parts would be required, as the opera-

tion would be precisely the same. The an-
gle-pieces at the ends of the high operating-
arms will swing over the low operating-yokes
and lifting-brackets and will be engaged by

the high operating-yokes and lifting-brackets..

In order that the arrangement of the op-
erating-arms, operating-yokes, and lifting-
brackets may be clearly understood, I have
in diagrams Figs. 1 and 2 indicated the cor-
ners of the abutments having high operating-
arms by a, the corners of the abutments hav-
ing the low operating-arms by b, the corners

~of the draw having a high operating-yoke or

lifting-bracket by ¢, and the corners of the
draw having a low operating-yoke or lifting-
bracket by d.
the bridge 1s turned forward or backward,
or whether 1t changes ends or not, ¢ will al-
ways pass over b and will engage a, and d will
always pass under ¢ and engage b.

The operation is as follows: Suppose the

parts to be 1n the position shown in Fig. 2.

When it is desired to open the draw the oper-
ator at the center thereof turns handles 22
from the position shown in full lines in Fig.
2 to-that shown in full lines in Fig. 1. This

movement forces the operating-rods outward.

Before this movement is made the operating-
yokes and operating-arms will be at the posi-
tion shown in dotted lines in Fig. 5, and at
the completion of the movement they will be
in the position shown in full lines in said
figure. The gates will now be closed, as in
Figs. 1, 3, and 5. Simultaneously with the
movement of the operating-rods cross-rods 20
will be moved to actuate the gates on the op-
posite sides of the bridge. The collars on
these rods will engage bell-crank levers 27,

swinging said levers on their pivots and rais-

ing the bifurcated locking-arms toward the
position shown in Figs. 8 and 7. It will of
course be understood that the movements of
the bell-crank levers and locking-arms are
accurately timed, so as to permit the cates
to just swing past the shorter arm and be
engaged by the long ger arm, as shown in Kig.
7. At the ful]y-closed p031t1011 of the gates
the lower piece of the frame-work thereof

will be embraced by the bifurcated arms, as

clearly shownin Fig. 7. The mannerin which
the draw is opened and closed has of course
nothing to do with my present invention.
The draw of the bridge to which these gates
have been applied is operated by an electric
motor, as stated in my former patent referred
to. As soon as the draw begins to turn, the

operating-yokes and the lifting-brackets will |

'bra,cket and the two

It will be seen that whether |

said hooks to drop down over the outer face
of the oper ating-arms, as clearly shown in Fig.

9, thus a 01(1111&' a double lock for the two
...,:Ltes controlled by each operating-arm, as 1t
1s impossible for said arms tn be moved in-
ward to open the gates until the locking-
hooks have been raised. When the draw is
swung back to place, or when the ends swing
around into engagement with the abutments,

the two high lookmﬂ-hoo]{s will ‘be lifted by
a high opemtmﬂ yoke and a high lifting-
low 1001{1]10—}1001(8 will

75

8o .

be hfted by a low opemtlnn'—yoke and lifting-

bracket, as has been already fully descrlbed

Havmﬂ thus desulbed my invention, I
elc':um—

. The gates, shatts 7 and 9, by which they

ale carried, and crank-arms on said shafts,

in combma,tlon with a link connecting ¢r ank-

arms on a shaft 7 and 9 on each side of the -

‘bridge, a cross-rod 20, connecting crank-arms

on shafts 7 on opposite sides of the bridge, an
operating-arm pwoted to a crank-arm on one
of the shafts 7, whereby the gates on both
stdes of the draw are opemted simultane-
ously, operating-yokes 25, and opemtmw -rods
24, substantially as described.

2. In combination, the gates, shafts 7 and
9, by which they are carlled crank-arms on

- md %haftq links connecting crank-armson &

Shaft 7 and 9 on each Slde of the bridge, a
cross-rod connecting crank-arms on shafts 7
on opposite sides of the bridge, bell-ecrank

levers 27, collars on the cross-rod by which

QQ

95

100

said bell-crank levers are operated, and ver-

tically-moving locking-arms connected to the
bell-crank levers, which are moved upward to
lock the gates when they are thrown fo the
closed position, substantially as deseribed.

3. The combination, with shafts 7, having
crank-arms 19, and a cross-rod connecting said
arms and having collars 28, of bell-crank le-
vers 27, one arm "of which 1% engaged by said
collm's, and locking-arms 29, pivoted to the
other ends of said levels wher eby when the
cross-arm is moved in one direetion the gates

‘are closed and the locking-arms raised to lock

them, and when the cross-arm is moved in the
opposite direction the locking-arms are al-
lowed to drop and the gates are opened.

105

10

115

4, In combination, shafts 7, having erank-

arms 12, 16, and 19, shafts 9, having crank-

12C

arms 17, links connecting crank-arms 16 and

17, a cross-rod connecting crank-arms 19, and

Opemtmn - arms 13 connected fo cmnk:-i

arms 12.

5. The 001111)11]&13101:1 with shafts 7, having
crank-arms 12, and 0_p61&t1nﬂ-311118 13, p1v-
oted to said cr&nk-—mms and having angle-
pieces at their forward ends, of operating-
yvokes 25 on the draw, adapted to engage the

‘angle-pieces when the draw is moved to the

closed position, and operating-rods 24, pivoted

125

130

to the yokes, whereby the gates are opened -

and closed.
6. Shafts 7, having a crank-arm 12, and an
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operating-arm 13 , pivoted to said cr ank-arm [ on the abutments and provided at their for- 20

and having an a,nn*le -piece at its forward end,
in combmcmtmn with a pivoted locking-y oke
adapted to engage the angle-piece, an oper-
ating - rod pwoted to the operating - yoke,

wher eby the shalt is oscillated, and a locking- |

hook 31, which engages the outer face of the
angle-piece to lock the partsin position when
the yoke is swung out of engagement at the
opening of the draw.

7. Thecombination, with operating-arm 13,
having an angle—pieee at 1ts forward end, and
locking-hook 31 on the abutment, of swinging
opemtm -yoke 25 and oper a,tln o-rod 24 on

the draw, said yoke being beveled so0 as to
lift the locking-hook When the draw i is moved
to the closed pomtlon

8. In a draw-bridge, two hlgh and two low
operating-armsplaced diagonally toeach other

ward ends with angle-pieces and loekmg—-

hooks adapted to engage said arms, in com-

bination with a hlﬂ'h and a low swinging op-
erating-yoke and opelatmﬂ'—l ods therefor on
one 51de of the draw and high and low lift-
ing-brackets on the opposite S1de of the draw,
SO. “that in use the draw may be moved either
forward and backward or continuously for-
ward and the locking-hooks will engage the
locking-arms, and when the draw is swung to
the closed position the locking-hooks will be
raised by the yokes and bmekets

In testimony whereof I affix my swnature in

presence of two witnesses.
CHARLES R. bROTH\fVELL

Witnesses:
ARLEY 1. MUNSON

A. M. WOOSTER.
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