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| Apphc-ltmn filed April 16, 188'3

——— [T

["\ﬂ moﬂel )

.‘Z’o all w?wm it nvayy CONCETTL *

Be it known that I, GEORGE F. FORBES, of
Hyde Park; county of Norfolk, State of Mas-

sachusetts, have invented an Improvement in |
AutomatlcR‘ulway -Gates, of which the follow-
ing description, in counecbmn with the accom-

panying drawings, is a specification, like let-
ters on the dmwmws representing like parts.
My invention rehtes to an automatic raill-
way-gate-actuating mechanism,and isintended
as. an impr ovement on the gate shown in Let-

ters Patent No. 245,618, granted to me August

16, 1881. In the said patent an apparatus was

Sht)wn in which a gate is mounted upon a shaft,

which also’ sustains the ‘main portion of t,he
gate-actuating mechanism, consisting, mainly,
of an aetuatmﬂ welght Of Sufﬁelent power to

close. the gate, a clutch mechanism controlled

by a trigger or detent Operated by an electro-

magnet the circuit of which is governed by
an approaching train, and means to. disengage
the said weight flOl’ll the gate and rewind it

when the train passes. As shownl in the said
patent, when a gate is to be used in connection
with a double- t1 ack road, two connected gates

are employed, each havmg independent actu-«
ating mechanism sufficiently powerful to move
.' both oates, one being controlled by trains on
one ftrack and the Othel by trains on the other

track. In the present invention asingle gate-
actuating mechanism is inclosed in an inde-
pendeut case, from which the power is trans-
mitted to any desired numbel of gates that

areto be operated simultaneously, and welghts

are employed to both close and open the gates
The devices for controlling the operation of

the gate- actuating meclmmsm alone are du-

phcated for a double track road, so that a sin-
ole apparatus inclosed in a smn*le case 1s.suf-
ficient to operate any destred numbel of gates,
to guard crossings from trains moving over
either track. By having the actuating mech-
anism in an independent case from those sup-

porting the gates, it is possible to remove the
said apparatus and the especially - prepared
rails for operating it from the planking em-

ployed between the rails at highway-crossings,

8o that the.said rails may easily be kept in
proper condition.

‘The main elements of the
50 gate-actuating mechanism operate similarly to

| pr eseut mventlon couslsts mainly, in novel de-

tails in the construction of the parts to be here-

inafter more fully specified. Some ofthetrains

of mechanism are capable of being employed
for other purposes, and will form the subject
of other applications for Letters Patent in
which they will be specifically claimed.
Figure 11is a side elevation, partly in sec-
tion, of a gate- aetuqtmwmecha,nlsm embodying

thls 111V6nt10n the Slde of the inclosing-case
‘being remov ed Fig. 2, a plan view thereﬁf

the upper portlons of the case being removed
and the mechanism in the lower part thereof
belnn‘ omitted, to avoid confusion; Fig. 3, a
vertwal sectlon in a plane at 11ght angles 'to

55
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the plane of projections of Kig. 1; Plﬂ 4, a

horizontal section or plan, Shomnﬂ‘ the palts
below those shown in Fig. 2; Tig. 5 a longi-

tudinal sectional detail of the 1egula,t1ng cyl

inder; Figs. 6 to 12, details of the various

parts Of the mechanism to be hereinatter re-

ferred to, and Fig. 13 a view Sh()Wlllﬁ two gates
and the actua,tmn apparatus.
The main shaft a, mounted in suitable bear-

ings in the 1]1(_3108111'3‘ frame-work or casing A,

has loose upon 1t the'windi’nﬂ drum, shown as
consisting of two ratchet- 'wheels b one Ppro-
vided Wlth a cylindrical flange, b" which is

connected with the other wheel by suitable
bolts, the said winding-drum being provided
with one or more pawls, b*, co- opemtmw with
‘a ratchet-wheel, °, fixed 111:)011 the shaft a, be-
tween the said ‘ratchet- wheels - b.  The cylin-
drical portion ¥ of the said winding-drum has

fastened to and wound upon it the susl)endlnn*
chain »* of the main actuating-weight W, the

70 |

79

'80‘

force of gravity upon which “is transmitted ?-_

shaft «,from which it is transmitted to the
gates, “and acts to close them at the proper
13 mes by the clutch mechamsm, now to be de-

seribed. The shaft ¢ has fixed uponit ayoke,

through the pawls 5* and ratchet O’ to the main

90 -

e pr0v1ded at its ends with anti-friction rollers '

¢, entering openings 2 in the spokes or arms

of a clutch-wheel, d, movable longitudinally

on the shatt a, but caused to rotate therewith

by means of the said yoke, the longitudinal

movement of the clutch- wheel d bemg insuffi-
cient to disengage it from the friction-wheels

-

. Ttwill be seen that the force derived from

those ShOWI} in the formel patent and the ! the welght VV 18 thus always apphed to the
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1ts normal open position.
cluteh-wheel has engaging pr ojections, shhown

cluteh-wheel d, and the said foree 1s transmit-
ted from the said clutch-wheel at the proper
time to the co-operating portionof the cluteh,

shown as a chain- pulle} ¢, loose upon the shaft

a, and having suspended from one side of it

a-secondary or restoring weight, w, of consid-
crably less amount than the main weight W,
and acting to rotate the said wheel ¢ in the
opposite direction to which itisrotated by the
welght W when applied thereto by the cluteh,
the weight w0 operating to restore the gate to
The said movable

as ratchet-shaped teeth & d’, on.als opposite
faces, aud 1t is acted upon by. a spring, ’, or

cquivalent, which tends to move 1t toward:
the co-operating portion ¢ of the clutch when

permitted by the cluteh-shipper 7, pivoted
upon a transverse plate, A’, inthe case A, and
forked at its free end to engage a groove in
the hub of the movable clutch-wheel d. The
chamm-puliey ¢ is provided with a pivoted
spring-pressed pawl or dog, ¢*, which engages
oneof the teeth or projections, d*" of the clutch

« when the latter is moved toward the said

pulley ¢, or in the posifion shown in Figs. 2
and 3 of the drawings, the said pawl being
pivoted so as to yield in case the projection

of the wheel d is opposite its end when the.

sald wheel moves toward if, in which case, im-
mediately after the wheel d begins toturn un-
der the action of theweight W, the pawl ¢* will
fall into the recess and engage the next pro-
jection of the said wheel d thus causing the
wheel or pulley ¢ to turn with it in its fur-
ther movement. When the clutch-wheel dis
disengaged from the pulley ¢ by the shipper

J5-as hereinafter deseribed, it has to be pre-

vented from rotating under the stress of the
weight W, and thus permitting the said weight
to run down without. performing its work.
The said clutch-wheel dis prevented from thus
turning by means of a pawl or dog, d, piv-
oted in an arm or bracket, &°, upon the inside
of the case A, the said pfml operating to en-
gage one of the projections d' of the wheel d
in the same manner that the pawl ¢ engages
the projection d°. The distance that the. euds
of the pawls d* and ¢ project toward the wheel
d 18 made adjustable by set-screws d°, and they
aresoadjusted that whenthe wheel dis shipped
or moved toengage or disengage the cluteh the
teeth upon one side of it will be brought in
range of the corresponding pawl before those
on the other side are dlsennarred +

It will be seen that the yalxe ¢, with its fric-
tion-rollers, merely constitutes a device for
permitting the longitudinal movement of the
cluteh-wheel d on the shaft a, but preventing

independent rotary mov emenb thereon, and |

that this device permits thelongitudinal move-
ment to be effected by a comparatively small
power in spite of the large power developed

by the weight W acting upon the shaft ¢, and |

resisted by the said clutch when held elther
by the pawl d* or the pawl ¢ The parts ¢, ¢

202,641

Ud, d', &, e, and ¢, taken collectively, constitute
The force derived from the weight

the clutcel.
W, thus transmitted to the chain-pulley e when
the cluteh is engaged, as just described, is
transwitted by a chain, &, supporting the re-

storing-weight w, and passing over suitable
pulleys to the actuating-shaft of one of the

aroup or gates (r. (see Fig. 13,) that arce con-
nected by chain-gearing, to be operated simul-
tancously in the usual manner, the satd chain
i being carried around a suitable sprocket-
wheel or chain-pulley at the said gate, and re-

tarning, as shown at 7/, into the case A,where

1t 18 connected with the rod of a piston, 7’
working in a cylinder or dash-pot, &', (sce
IFig. 5,) provided with a small orifice con-
trolled by a stop-cock, It
alr to escape and enter below the piston 2 as

the latter descends and ascends under the ac-

tion of the weights W and w, the said eylinder
and piston constltutm a reg ulnting deviee for
controlling the mov ement of the cgates, The
weight W inoperation overbalances and raises
the weight w, and at the same time moves all
the gates from their open to their closed po-
sition, and it is made much heavier than is

for permitting the

e |
)]

90

usually needed to perforny this work, so as to

make the operation certain, ceven if the gates
are ciogged with snow and 1ce, or otherwise
fail to operate easily. In order toprevent the
gates ifrom moving too suddenly or rapidly
when not thus clogged orimpeded, their move-
ment caused by the weight 1s resisted by the
alr entrapped in the cylinder 7°, below the
piston /*, which thus regulates the movement
of the gates. When the force of the weighs W
is removed from the pulley ¢ by the disenzage-
ment of the cluteh, the said pulley e, being
loose on the main shaft «, is acted upon by the
weight w, which operates to open the gatesor
restore them to their normal poS]tlon, and 1s
also made greater than usually needed for this
work, ifs Tnovement being resisted by the
pressure of the atmosphere upon the piston 27,
which pressure is gradually balanced by the
air entering the ¢y linder 7 thronﬂ h the orifice
Ii*.  'The regulating device also operates to re-
lieve the ehains from sudden strains when the
cates areacted upon by violent gusts of wind—
often-a cause of breakage in g’LEGS not pr ovid-

- ed with such a 1eﬂnl%1nrr device,

The apparatus is shown as intended to OPp-
erate with a double-track road, and means are
provided for operating the gates by trains
passing over either track, so constructed that
it 1s impossible for & train on either track to
restore the gates totheir normal open position
while a t-rmn is approaching the crossing upon
the other track, so that it two trains approuch
at or near the same time the gates will be
closed by the one {irst arriving at the proper
distance from the crossing, and will not be
opened until both trains have arrived at or
passed the crossing, 1t making no difference
which passes first. To accomphsh this, the

shipper f of the cluteh d has duplicate con-
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trollmfr:mechamsms, as follows: Thesaid Sh]p | gage the clatch. The sald chains f* f*“’

per f has pivoted upon it a lever, f/, the ends
of which are connected by chains f2 f? with
shafts f* f°, provided with detent-arms 7°/”
upon them, and these,throughtheleverf/,draw
the shipper f, and with it the clutch-wheel @,
against, the action of the spring d°.

10 jectinig from Lhe hubs of the detent-levers i’ 42

20

the-ends of- W].llCh are provided with a yleld

Ing projection; ¢* norm'ﬂly supported upon

the armature- levels it 3° of electro- magnets 4°

&, while the said magnets are maﬂnetl,:.ed
15

(See Figs. 3, 4,7, 8, and 9.) The cucults of
the Sald mmnnets_ are provided with circuit-
controllinwdevices one adapted to be oper-
ated by tI’ELIIlS applofwhmo the erossing in one

direction and the other by trains appr oachmn o
f? f?are

in the other direction. The chains
of such length that both have tobe wound up-

‘on-their sh&ftsf f°'in orderto move the ship-

' turning on the other chain, which isnot slack-

35

40

45

5C

per f sufficiently to disengage the clutch, and

if either of the said. chains is pe1m1tted to
slacken by the release of the detent-arm 7° f7,

caused by bfe&klﬂo‘ the circuit of the corre-
sponding magnet, 4° or 4’ : and the consequent
release of its ar nntule ¢ or4’> and dropping of
the detent-levers ¢ or %,

the spring ¢® imme-
diately acts to throw the clutech-wheel d into
engagement with the pulley e, the lever // then

ened, as a fulerum. Assumlng, for -example,

that the arm f° is released and the chain f
slackened, if the said chain f* should be re--
wound, as hereinafter described, before the
chain f " has been slackened, it will caunse the

withdrawal of theé clutch-wheel d from engage-
ment with thepulley e. If, onthe.other hand,
after the chain f* has been thus slackened, a
train should approach on-the other track,

‘breaking the cireuit of the -electro-magnet ',
- and thus releasing the chain 73, the subsequent- |

tightening of the chiain f* will not move the
shlppel j, but will merely turn the lever f,
takingup the slack of thechain /7, and prepar-

ing the chain f* to act as a fulerum for the said-
lever f’, when the chain J? is subsequently

wound by the train passing over the corre-
sponding tracks; and it will be seen that the

shipper cannot be disengaged until both chains .

are rewound, which is ac(,omphshed as here-

inafter descrlbed only - after all trains ap-

o pmaehmn on either track. have arrived at the

59
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arms are pressing against the fingers 4’ or not,

~thus leaving the detent arms free when theu

60

respective chalns are pu_]_led upon either by
the spring &’ or by the winding of the other

chain, 1f the latter was slack when the Sald de-

| tent 'er was released. -

__65

As shown in Figs. 3 and 4, the various parts

being at half-stroke, both chains are in the |

oper ation of being tightened and are just be-

ginning-to act- upon-the shipper f to d;sen-'

The sald |
'detent arms are provided with ratchet-teeth,
which are engaged by yielding fingers -4, pro-

clateh.

‘has a projecting

The detent-levers ¢’ ¢ fall by their
own welght whether the teeth A of the detent-

are
thus wound around the shafts f* f° to disen-
gage the clutch by mechanism actuated by

the passing trains, as follows: Each track is
provided with a rail or opposite pair of rails -

70

mounted to vield relative to the road-bed as

the weight of the different trucks or sets of
tracks come upon them, the said rail or rails
being mounted upon “elastic cushions, which

restore them to their normal position in rela-

tion to-the road-bed when the weight passes
off. A vibrating movement is thus imparted

to the rail as a tram passes over it, and-the
‘rails of the two tracks are resmotwely con-
‘neected with snitable cranks or arms. upon

rock-shafts k& 24 having bear] Ings 1n a project-

ing portion, A” of the case A. "Lither-of the
smd rock- Sh‘l,fts kor k' may thus be oscillated
independently of the other, and either one is
adapted to operate mdependent]y to perform
its part of the operation of shipping the clutch
d by winding the cor resl)ondmg chain, f* 7%

controlled by the magnet ¢* or "

The said shafts & or &k’ are pro-
vided with arms %2 , passing into the main
portion A of the casu:}g and  connected with
rods k' I°, which thus receive a reciprocating
movement when the train passes. The said
rods are provided with projections or tappets,

corlespond -
ing to the same tmck as the sha,f‘r k or k%' in
_' qnestlon

30

90

95

K’ k', engaging arms f* upon the rock-shafts f°

I, thus rotating the said shafts to wind' the
_chains f° f* theleon and thus disengage the-
The detent- “arms S in theu return

mov ement' restore the detent-levers ¢’ # to the

100

proper position to cause their projections< to

engage the teeth 2, the restoring mechanism
being shown in Iig. 9 -as consisting of a pin,

S, upon the end of the arm 7° or jT that first

‘passes the finger ¢ in the return movement of

| the said arm, and- a laterally-yielding ﬁnﬂel

conneeted with each ]ever T 1
The said spring ¢ yields to

Or Spring,
near its plvot

permit the pin f° to pass over it when the
‘detent-lever is released and has dropped to

the position shown in dotted lines, Fig. 9; but

105

110

the said pin, in its return movement, eﬂgaﬂes. |

the said spring and. restores the lever to 1ts
normal position, and the pin ¢ 1estmg on the
shoulder of the armature- lever i or ¢°,-which

serves as a stop for the 1et11111 nmvement of
the detent-lever.

By providing the detent-arms f° f7 with a

]ectlons k', and the arms

or affected by the subsequent lesser. move-
‘ments of the said prq] ections, so that, although
 the rock-shatts & ¥ centmue to oscillate while

finger, ¥, (see Fig. 7 ) which

The projection # yields as
it passes the shoulder of the ar mature-lever,
80 that the armature is not withdrawn fwm
the magnet, and the fingers yield as the teeth
f° pass ov er them in the return’ movement Uf
the detent-arms. '

115

I20

125

. number of teéeth, they will be engaged and held
by the fingers 4 of the detent-levers at thé end
| of the greatest movement produced bythe pro-

f?willnotbe reached
130 -
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200
L with a tooth the other v
of the inclined or rear side of the teeth, 80 that
o movement of the said pawl no 'ﬁ*rieater than:
half the'length of the tooth will nlw:wq cause
the SREEREE
Wihen theapparatus is at rest in lts normal%
?‘posmmn the pawls imw* have to be disengaged |
{from the ratehet-tooth; so as to leave the wind- |
ing<drum free to beturned 'b‘g; the weight W:
in ‘order to move the gate.
thus: d]qenﬂﬁwed at the end of  their return-
stroke by means of the. pawl-disengaging dP-? |
vice, consisting of two cams or 1nclines, 1 »/)
58111)1}01‘i:ed upon: the ends of:a lever or: vola.e
T pwoted loosely on the shaft e, and: made
he‘n ier at one Gl](] than the other,-or prowdedé

10

5C

60

shaft.

LK.

the  train- is  passing, 'the  detent-arms will
usually be affected bub onee when the heaviest
portionofithe train—usually the locomotive at.
the head of the train—operates the said rock-
The movement of the: yielding rails:
7 also operates to wind the weight \V by the
 movement of either one of the rods & or L’
- iywhich are connected at their upper ends with: |
o pawl-carrying yokes: m ', which arc free to
oscillate on the shaft ¢ as the said:rods are re-
(311)1 ocated by the movement of the rock-shatts,
The said yokes or rocking levers m m'
are 1)1 ovided at their ends with pawls wr,;
which engage the teeth of ‘the ratehet- whee]Si
b of the mnduw drum for the weight W, ro-
1 tating the 'said wheels in the dmnm ard ‘%tl oke:
pf 13110 said rods AL,
1 passing over the weldnw rails of the tracks.:
+ The pawls connected with either rocking le-
verare so arranged that-when one 1s engaged
asts upon ‘the mlddle?

atehet- wheel to be engaged.

with a weight, 2", 8o as to :[101111;-111}:r remain in
an inclined position the heavier end being
supported on a stop, #°, connected with the
main frame-work or casing A, and thus re-
taining the S‘lld cams In proper position to
engage pins m’ upoun.the pawls m* and lifting
the ends of the said pawls be 3011(1 the range
of the teeth of the ratchet-wheel b as the end

of their backward movement over the said
[ turn m ovement and the pressure of themtchet

teeth. The position occupled by the pawls at
the end of their return movement may be de-
termined by adjusting the length of the rods
L4 by means of right and left threaded nuts
or turn-buckles A% so that the said pawls will
thus be engaged and lifted at the extreme ena
of their return movement, and will conse-
quently be ready to engage the wheels at the
very beginning of their downward movement
before they have acquired their maximum ve-
locity of movement.

It will be seen in Ifig. 2 that the pawl-dis-
engaging inelines # #° extend across the drum
0, and are thus in proper position to act upon
both sets of pawls carried by the levers m w/'.
In order to insure that the rods /! A shall be
raised sufficiently to cause the pawls to be
thus disengaged from the ratchet after the
train has passed, and also to assist the springs
of the yielding rail in recovering as the weight

passes off from them, the arms £* 1* are also | this purpose,

causcd: by the trains

The pawls are

L

bl = o TN LI

operate upon the

clinesnin’

A spmm 0",

for: a

tively moved; but the spring ¢, acting upon
the said ]ever causes it to move in the SAMEe
direction as-the pawl-carrying lever which 18
winding the weirrht until the ineline n or '
engages the pin w’ of the pawl that 1s turning
tlm wheel b, but not being pressed against 113
with suﬂicwnt power to forcibly detach the
said pawl from the ratchet- wheel. The mo-
ment, however, the said pawl begins its re-

tooth isremoved from it, the pin»’ ridesupon
the incline and around the cylindrical surtace
or shield »',which is immediately moved with
the lever »* by the spring o' into the proper
position to keep the pawls raised {rom the
teeth during their entire movement, (see Ifig.
6,) this movement of the lever #* being limited
by a suitable stop, #°. The lifting-rod 1s con-
nected with the lever 2* between shaft ¢ and
the shields »', so that a greater movement 18
imparted to the said shields than is received

These shaelds nt are;

'; arranged

aeted upcn by :springs tending to raise them, . =
the said springs being shown in Fig SERREEEE R
sisting: of ‘rubber: blaeks kY enﬂaﬂ*mg pins: ]L HE RN
;px O]LLtl]l“ from the:sides of the said arms. EEREREEE
The shafts & &' are provided with Smtable SEEENERRREE NN
i])‘IGLlan' orstuffing boxes where theyenterthe . .
- portion A’ of the case, which ispexfectly tight, . . .
and the inclosed mechanism thus: thm mlghly R
51)1"0te<;t0t1 from moisture,: dust, &e.. - 5
In order to: prevent overwmdnw of the S
;Welfht W, the winding-pawls :must, cease to. e
Ltehetsb"lssoon asthesaid . .
weight; is raised @ sufficient distance; and this . . ..
18 meeomphshed automatically bV means of 80
pawlraising surfaces or shields »*, eoneentric: .. = 1 0
witly the: slmﬂs a, and extending from the in-: 0000
distance : about the ratehet- SEEREEEE
wheels: greater: than the Maximuan: - hlnn*th ol
stroke of the pawls: m'.
brought into position to enﬁ*age the pins wm?, .
and thus retain the: pawls:m? raised duri mn FENRRE RS
their entire movement, as shown in Fig. 6, by
the action of the weizht ' W when wound to thef,f SEERERREREEY
proper height npon a lifting-rod, o, connected
with and lmnwmfr dewnw*ud fa:om the lever.
Y andprov lded mth afoot-piece, o
to slide longitudinally on the mld rod o, 1tS
movement being limited by pin ¢° on the said -
rod enfering a &alot in the said foot: -plece oy EERERREE
whieh 1s enmned by the weight W as lL.llS@&.. EEEEEE RN
sgintelﬂ)ﬁosedfbetWeen the foot-. i
piece o' and a suitable. shoulder or projeetion .o 0
| on the rod o, so that:when the said foot-piece: 1
0" is raised by the weight:moving upward un-
der the aetion of the mtchet ulzu,l moved: be SRR
one of the pawls w?, the lever #° 18 not posi- 10

o, 2asCon-

mo

9

IOO
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by the said rod from weight W, thus insuring -

that the shield shall be thrown the proper
distance to retain the pawls disengaged atter
the stroke by which the weight W was raised
into engagement with the himng device o 0.
The point “of attachment of the rod o with the

lever »* is preferably made adjustable, the said

I30

lever being slotted, as shown in Fig. 1, for
The shields n* act upon both




sets of pawls m*, and thus constltute a dlsen-. '

gaging device common fo both sets of Wlndlng
mechanism, and one of the said shields is
slotted or forLed as shown, to permit the
chain 0* to pass. through it.” Thé pawls do
their work upon the ratchets, winding the

“weight W in the movement produced by the

- direct application of the weight of the differ-
- ent parts of the passing train, and in their re-

10

15

turn movement, caused by the reaction of the

springs or 1ubber cushions, the said paw]s do
no work. The dlsenﬂ‘agement of the said
pawls always takes place during their back-
ward movement over the teeth, So that o 137 Q
slight power is required to raise them |
1t may sometimés be. deswahle to -:}pe;r&te the

- gates by hand,and for this purpose the eham

20

,pulley e 18 prowded with g segmental worm-:

gear, p,whlch may be operated, when desired,
by a worm, p’, fixed upon a shaft, p’, havmg

at one end a bearing, p°, ﬁxed in the case A,

(see Fig. 12,) and at the other end g bealmg

- in a movable plate p', (see Pig. 11,) shown as

230

. 40

]J

pwoted upon the outside of the case A, so
that bye the movement of the S&ld bearmg
plate p*the end of the shaft p® is ralsed or
lowered stifficiently to brmg the worm p’ into

engagement with the worm-gear p, as shown

in Flg 12, or to dlsenwage 113 therefrom, as
shown in the other figures. The shaftp passes
through a slot in the case A, (shown in dotted
lines, I‘w" 11,) the plate p* bemﬂ' of &ufﬁclent
extent to always cover the said 81013 and thus
keep the case tight. When the gate is ta be
worked by hcl«]]d the shaft p* will be raised un-

til the worm is b1 oughb into engagement W1th
the oear, when the shaft may be retained in
this posﬂ;lon by a suitable fflstepmg devwe for

the movable bearing- plate p y shown’ in this
instance as a hmwed Socket plece, 7 ada,pted
to engage 2 prmectmn % in the case A. The

shatt »* 18 provided Wlth a crank, p’, outside

the case, by which it may be rotated to close

. .the gates Whleh may also be opened by turn-
45

ing the shaft p° in the Opp(}sﬂ;e direction; but
L prefu to provide the &hafb P* with a 1a,tchet
engaged by a pawl, p°, upon the frame

_ work which prevents the shaft being turned

50

59

except in the direction to close the gmte a,nd
when desired to open the f"‘ltes, the worm 9’ is

disengaged from the gear D, by dropping the -

movable .end of the shaft »°, when the gates
will be opened by the welnht w, 1n the usuml
manner.

It will be seen that by enﬂagme: the clutch
d e and moving the shaft p*and pulleye in the
direction to open the gate the weight W will
be raised or wound up; but to do this the pawl
p 1f used, must be dlﬁenwawecl from theratchet

60 »°, access belnﬂ' had to the interior of the case
by a suitable door or remoy able bonnet for
this purpose.

Means are prowded for sounding an alarm
when the gates are closing, the said alarm-con-
sisting of a bell, », on the outside of the case,
hawnﬂ CO- -oper atmﬂ' bell-hammer 7’

.63

‘and promded Wlth a tripping device, 7?
| gaﬂ*edbjrtheteethd

I’I‘he said trip #°

011 an-arm dependmfr f1 om a rock- sh&ft re,

passing through to the interi ior of the (,a,se A
, en-
of the clutich- wheel d when
the clutich is engaged and the said wheel is be-
1ng moved by the weight W. (See IMig. 10.)

weight W by means of the shaft P
| The chainZ /', passing from the chain- pulley
¢ to the shaft of the nearest gate G, (see Tig.

an eccentric or cam-shaped splocket whee]
the throw or greatest radius of which is oppo-
slte to the gate, so that the weight w acts with

70 -

7 18 pwoted SO as to permlt the
-clutch wheel d to be moved in the reverse di-

rection, as before described, for wmdmg the ~ 5

'18,) preferably acts upon the szud shaft th rouﬂ*h j

So

greater ]evemge when it ben*ms to move the

gate from its horizontal pOSltIO]l than during
the subsequent movement, thus enabling it £

35

overcome an abnormal welﬂhb that may ‘have

been “mpphed to the ﬂate—-—such for instance,
as an accumul&twu of snow m:' 1ce~——-wh10h

weight would also act with the greatest lever-

age when the gate ] I8 In 1ts horizontal position.

I claim— -
1. The combination of the ma,m actuatmﬂ
weight with the clutch for applying the Smd
welbht and the duplicate cluteh- (=0nt10111ng

| dewces, substantm]ly as and for the purpose
described.

2. Inan &utommtw gate-actuating apparatus
the main actuating- WElﬂ‘ht and cluteh for ap-
plymg the same, comblned with duplicate
winding mechamsm for the s‘ud welght, where-
by the said weight may be wound by trains
passing on differ ent tracks, substantlally as

| deser ibed.

Q0O
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3. The mébm "Lctua,tmg weight a,nd its du-

plicate sets of winding mechamqm for wmdmg
the said weight by the action of trains passing
over dlfferent tracks, combined with a disen-

gaging device common to both sets of winding -

mechanism, whereby the winding Opelatmn

- ceases when the weight.is sufficiently mlsed
-_Stlbstantlally as descubed |

4. The mainshaft and main actuatmﬂ‘—welght

applied thereto, combined with the pulley
loose on the said shatt, and eluteh for connect-
‘ing it therewith, and the restoring-weight and
,1ewulat1ng dewce substantially as described.

5. The cluteh- wheel and its shipper, com-

shipper, and means, substantiallyasdeseribed,

to move either end of the said lever mdepeud

ent]y as and for the purpose set forth.

6. The clutch and its sl11ppe1,combmed with
a detent-arm, f° provided with a series of en.-
gaging projections or teeth, a detent-lever, 7/,
having a projection, ¢, for eng gaging the said
teeth,mld an electro- magnet and its armature,

1 controlling thesaid detent-lever snbstantmlly

as described.
- 7. The clutch and its shlpper and detent-

-arm therefor, provided with. a series of teeth

combined with the detent-lever having a yield-
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‘bined with a lever connected with’ the said

120
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, mounted { Ing projection to engage the said teeth, an
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electro - magnet controlling the said lever,

and restoring mechanism actuated by the said |

‘detent-arm,whereby the detent-lever 18 placed
In proper position to engage the teeth of the
detent-arm, substantially as deseribed.

S. The clutch, its shipper, and lever con-

nected therewith, combined with the 1nde-
pendent cluteh-disengaging devices connected
with the said lever, and independent mech-
anism actuated by the trains passing over the
different tracks, for actuating the said disen-
oaging devices, respectively, substantially as
described.
. 9. Themain shaft and main actuating-weight
applied thereto, combined with the ptﬂley
Joose on the said shaft, having a secondary or
restoring weight apphed to it, and the clutch
for connecbmn the said shaft and pulley, and
duplwqte Wmdma and clutch-shipping mech-
anism corresponding to the different tracks,
whereby the said main weight is wound when
a train passes over either track and the clutch
is shipped, substantially agsand for the purpose
described.

10. The weight W,its w 111(1111n drum Laving
ratehet-wheels at either side, and the inde-
pendent pawl-carriers and pawls, combined
with the pawl-raising devices and actuating
device therefor, operated by the welght when
wound,whereby the winding-pawls are disen-
caged from the ratchets when at rest in their
normal position, and are also retained disen-
caged during their entire movement after the
weight is raised sufficiently high, substantially
as deseribed.

11. Themain shatt and puliey loose thereon,
connected with the gates, combined with the
hand-operated shaft p° and means to throw 1t
into engagement with the said pulley to oper-
ate the gates, substantially as deseribed.

12. The main shaft and pulleyloose thereon,
connected with the gates and with a restoring-
weight, as deseribed, and provided with a
worm-gear, combined with the hand-operaied
shaft provided with a worm, and the movable
bearing-piece for the said shaft, substantially
as set forth.

- 13. The loose chain-pulley, connected with
the gates and with a restoring-weight, com-
bined with the hand-operated shatt adapted
to be thrown into engagement with or disen-

gaged from the said pulley, and its ratchet
and pawl,whereby the said shaft 1s permitted
to turn the pulley in one direction only to raise
the sard weight, substantially as and tor the
purpose described.

14. The combination, with the main shaft
and weight applied thercto, of the chain-pul-
ley loose on the said shaft and connected with
the gate, and provided with a laterally-pro-
jecting pawl, and the clutch-wheel longitudi-
nally movable on the said shatt, prowdul with
ratchet-teeth on both faces, and the fixed pawl
for engaging the said clutch-wheel when dis-
engaged from the chain-pulley, substantially
as described.

15. The main shaft and clutch-wheel longi-
tudinally movable thereon, provided with
ratchet - teeth, combined with the alarm - bell
and its hammer, adapted to be operated by
the tecth of the said clutch - wheel, substan-
t:ally as described. |

16. The shaft, winding-drum thereon, and
pawl-carrier and pawls {for winding 1t, coni-

. bined with the yoke pivoted on the said shaft,

provided with pawl-raising surfaces, its lift-
ing-rod, and movable foot-piece actuated by
the weight in rising,and the spring interposed

" between the said rod and foot-piece, SlletﬂI]-

tially as described.
17. The rock-shaft adapted to be 01)(,1 ated
by a passing train, and the crank connected

therewith, combined with the spring &', act-

ing on the said arm, as desecribed, and the
weight-winding and clatch-shipping mechan-
ism actuated bv the said arm, Subst'mtmlly as
set forth.

18. The main shaft, winding-drum thereon,
actuated by passing trains, and the yoke fixed
on the sald shaft, and provided with friction-
rollers, combined withh the clutch-wheel Jon-
gitudinally movable on the said shaft, in en-
gagement with the said rollers, and the chain-
])ulleyr loose on the said shaft,connected with
the gate, and adapted to be engaﬂed and dis-
engaged by thesaid elutch-wheel, substantially
as desceribed.

19. The gate-shaft and eccentric or cam-
shaped sprocket-wheel, combined with -the
oate-actuating mechanism comprising a chain-
pulley and actuating-weights, and the chain
connecting the said pullev and sprocket- whe(,]
substantmllv as described.

In testimony whereof T havesigned my name
to this specification in the presence of two sub-
scribing witnesses.

EO. I'. FORBES.

- Witnesses: o
JOs, P. LIVERMORE,
W. L. SIGSTON.
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