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(Mo medel }

S _Ta all whom Lt may CONCEPT:

Be 1t known that I, EDWARD FROST of th-

tleton, county of Mlddlesex State of Masse—*
-chueetts have invented an Impmvement in
- Bells, of which the following deserlptwn in
'eonneetlon with the accompanying drawings,
s 18 a Speelﬁcetlon like letters and figures on
B ‘rhe drawings representing like pdlts

The object of myinvention is to produce an

alarm or mechanical bell-striker suitable for
.. use at highway-crossings on railways to give
o warning of the a,ppmaeh of trains, the oper-

ation of the bell being controlled by a.detent

:that can be operated at any desired point.

“Considerable difficulty has been experi-

. encedin attempts to produce mechanically- |
et 'opelated bells for crossing-signals owing 'to

' the necessity of prowdmﬂ* motive power euf—

z0

~ ficient for striking a very large number of
blows at one w 1nd11’1ﬂ‘ of the aetu&tmﬂ weight
“or spring, so that the:te will be no danﬂ‘er of |

~ the actua;tor running down and thus becom-'

~ ing inoperative in the intervals between the
which may be pelformer] |

‘successive windings, w

onece a day
~ employed in connection with a tram of wheel-

“When . a very large weight is

 work;so that the weight descends very slowly

o 35'

- and movesonlya Shmt distance for each blow
-+ of the bell-hammer,iti§ difficult to make the
B QO
DR N - a mainspring is employed as the actuafor it
. is practically impossible to ploduee a spring’
. of sufficient length to keep the bell in epera—.

~ tion any conmdereble length of time. =
The object of the present mventlon is to
overcome these ObJ ections to the actuation of |
~a bell-hammer, either by a weight or by a
- spring,and to prowde an aetua,tmw motor for
- the bell-ha,mmer having the adw*&ntewes of
each kind of actuator——that is, one eapable of
giving the prompt vigorous movement to the

hammer give a qulek sharp stroke, and when

bell—hfmmmer derived flom a spring and also

~ capable of storing power for a long period of |
~operation by the “movement of & very heavy

45

slowly descendmg weight. |
The invention is embodled 1n an appma,tue

comprising a train of wheel-work, the main
shaft of which is provided with a winding-
“drum, upon which is wound a Wewht-sustem-
y ing eo1d preferably passed over pulleys, so
| thmt the deseent of the welﬂht through a given |

1its fmce in lmpelhﬂtr the bell-hammer.

a blow upon the bell.
the force of gravity tends to make the bell-

.dis.tence unwinds a much 'n*resitm length of
The sa,ld main dlllll]-
‘shaft is connected by speed-increasing gear-

cord from the drum,

ing with a hammer-actuating shaft; but in-

55
" terposed in the said train, pr efel ably at apoint

‘near the most mpldly-movmo* portion, 18 a
mainspring, one end of which connects with
- | theé train of gearing leading to the main drum- -
shaft, and the other- end of which conneects

with the gearing or wheel-work leaduw to the

hammer- aetuatmﬂ" shaft, the result Of which
arrangement is thab the force of the weight
18 applled to the spring which sustains the o

weight when the bell-hammer is not operat- |

ing; ~but when the detent controiling the move-

ment of the bell-hammer is d1senﬂ*an'ed the
spring,

weight as fast as it is relaxed by expending
The

-said bell-hammer is impelled by the said
which is, however, strained up again
- Or plaetmally 1ew0und by the descent of the

bell-hammer itself is supported on a pivoted
arm, and nmmally hangs almost vertically

beneath the pivot,in Whleh position it strikes
~By this arrangement

75

hammer'strike, and 18 increased or followed -
up, as it were, by the impulse derived from

the actuating-weight and 1nte1posed spring,

the hammer or retlaet 1it, after the blow is

-struck, against tlie force of gravity.
- A slotted connection or equwa,lent means

for providing for lost motion is provided be-
tween the hammer-arm and the impelling-

locity greater than that at which the train

~can follow-it 1t will not be impeded or re-
tarded by its connection with the train. A

visnal signal also operates in con;unetmn

“with the bell
Figuré 1is a inIlI elevation of a Dbell em-
.boélyu:tu:r this invention adapted to be used as
a railway-crossing signal; Fig. 2, a sectional
‘detail thereof; Fig. 3, a fmnt eleva,twn of the

30
which have to be of sufficient power to 1&150 .

train of wheel-work, so that if in striking a
‘blow the hammer-arm should acquire a ve-

90
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visual signal; I“w 4 a horizontal section

thereof, and Fw 5 a dla,ﬂla,m representing a

circuit that may be used to contl ol the opera- '

tion of the bell.

The operative parts may be suppmted on

I0C
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- ing the main actuating-weight .
anism isactuated by the said weight w, which |
~acts upon a cord ¢, wound upon adrum d, as

shown 1in dotted lines, said dram being upon-

IO

15

20
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suitable plates or frame-work a, itself sup-

ported on a post or upright b, a portion only
of which is shown in Fig. 1, said post contain-

a main shaft e, provided with a gear f, mesh-
ing with a pinion 7% connected with the wind-

ing shaft or arbor 7% which 1is suitably.
- squared or otherwise adapted to receive the
- winding-key by which the pinion 2 and gear
f are turned in the proper direction torotate |

the shaft ¢ and drum d, so as to wind the
weight-supporting cord ¢ thereon. The said
cord ¢ is preferably passed over one or more

-pulleys ¢, from the axles of which the weight
w 1s suspended, and also over one or more |

stationary pulleys ¢3,sothat the movement of
the drum d relative to the descent of the

weight 1w may be multiplied as much as re-
quired, and a very heavy weight having only |

a comparatively short fall may turn the

“drum d with sufficient power a very large |
The shaft /¢ also supports
a gear /4, which may be connected with said
shaft by a ratchet and pawl, as is usual in |

number of times.

clock-work, so that the said gear is turned

- with the shaft %, as the latter moves under
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the descent of the weight; butitis not turned |

when said shaft 7°is rotated in the opposite

~direction by the winding-key for the purpose
The said:
- gear f* 111eshes with a pinion f which isloose
'uponi the shaft ¢, the said -pini{m 7° being
connected with one end of a mainspring 7,

of raising or W’ll]dlllﬂ‘ the wemht

as best shown in Fig. 2, the other end of
which spring is connected with the said shaft
¢, the arrangement being such that the rota-
tion of the pinion f° by the main actuating-
weight v, through the train of gearing, tends
to wind up or strain the spring /i, which in turn
tends to rotate the shaft ¢ in the same direc-
tion that the gear fis rotated or tends torotate
under the force derived from the weight .
The shaft ¢ has fixed upon it a gear 7, mesh-
ing with a pinion 7% the axle-or arbor of which
is prowded with an arm %, which is provided
with a wrist-pin k% connected by a link m
with the hammer-arm n,pivoted at n2 and
being vibrated on said pivot as the wrist-pin
k? is revolved by the action of the train of
wheel-work. The arm £ forms or is provided
with one member of a detent controlling the
movement of the hammer-arm, the other mem-
ber of which detent consists of a projection
o upon a leverp, pivoted atp® upon the frame-
work. Thesaid detent may be controllied or
operated 1n any suitable way, so as to release
and subsequently stop the motor at the
proper times. As shown, in this instance it
is provided with m*nmtuu,s r for electro-mag-
nets 7 7% which may be connected i m circuit

~in such manner that the magnet 72 is ener-

oized upon the approach of a tram, and thus
moves the detent into position to permit the

- motor to operate and sound the alarm, while

T'he mech- |

' the magnet 7°is energized when trains ar-
rive at such position that the alarm no longer

need be operated

‘While it is- 1mmater1dl 'S0 fdl as tl1e re-

mainder of the apparatus 1s concerned, how

70,

the detent-lever may be operated, the mag-

nets, with the circuit arrangements therefor

-Wthh will now be dﬁSLl‘lbed afford a very
efficient and convement means for control-

ling the alarm.

75

The eircuit of mafruet 7*2 includes & circuit-

bl*e.aker Z, controlled by the detent or arma-
ture lever p in such manner that when the
armature is in the retracted position with re-

lation to the said magnet the said circuit-

closer ¢ 18 closed. - The circuit of the magnet
* also includes the battery I3, shown as
placed in the wire 2, (see Ifig. 5,) connecting

~one of the rails of the track with the detent-

80

lever p and one member of the circuit-breaker

{, from the other member of which the cir-
n at 3, to the magnet %,
and thence, as shown at 4, to a suitable cir-

cuit extends, as show
cuit-closer u, placed at a sufficient distance

to be operated by the trains arriving at the
said circuit-closer u, which may be merely

an insulated rail or bar placed sufficiently

near the rail that forms a part of the battery-
circuit -to be connected therewith by the

~along the track from the crossing and adapted -

treads of the wheels as the train passes by.

The circuit-of the magnet r° contains a simi-

lar circuit-closer £, opemted by the detent-

lever p,and so arr anﬂ‘ed_ astobeopened when

the onetisclosed, and the opposite. One mem-

ber of the said circuit-closer ¢* is connected

by wire 5 with one terminal of the magnet 7,
the other terminal of which is connected by
wire 6 with a circuit - closer u?* which may
be similar to the one %, but placed at or near
the highway-crossing, or at a point at which
the alarm may cease operating upon the ar-
rival of the train. The detent-lever p 1is
acted upon by a cam or wedge 9% which
throws it in one or the other direction from
an intermediate pointand completes its move-
ment in either direction after it has passed
the intermediate point in the said movement,
and the circuit-closers ¢ £ are made with

springs that maintain contact until just as

or after the lever passes the said intermedi-
ate point. Thus the closing of the circuit-
closer v upon the approach of the train en-
ergizes the magnet 7%, which attracts the ar-
mature, moves the detent-lever over the cam,
and thereby permits the compound train of
spring and wheel-work to vibrate the bell-
hammer n. The cam 1° completes the move-
ment of the armature toward the magnet 72,
and in so doing breaksthecircuit of the mag-

net 7 at {, but connects the cirecuit of the

how-
Thus only a

magnet 73 at %, the latter circuit being,
ever, normally still open at v

momentary impulse of the batteryis required
to set the instrument in operation and leave
it in operation indefinitely. If the circuit-
closer u* of the magnet 7° be casually closed,

ICO

105

110

115

12C

125

130




- 1 5""
ST the tmm arrives at v? it is clear of circuit-
~ closer u and closes. the normally-open cireuit

an advelse effmt of the maﬂ'net 7"3 would re-
sult when the circuit-closer R made contact,

‘but would be moperatwe for the instant re-
quired for thecam, aided by residual magnet-
ism in 72, to eomplete the release.
e -_;cmt-closel w’ remained contmuouﬂy closed—.
. as,for instance, by présence of a

It the cir-

~train—the

- detent-lever sets up a rapid oscillating move-
"« . ment and the bell rings contlnuously, main-
taining the alarm by the constant recurrence. |
- of the release so long as circuit of 7? remains
- closed, and ceasing when it breaks; hence a |
S _*-consuiemble lenﬂ'th suitable for ma,mtenance |

'- ~of ‘alarm’ in the contmﬂ'eney SO arlsmﬂ 18

W hen |

to be given to the circuit-closer 2.

" of the magnet 73 whlch moves the detent-le-

~yerin the duectlon to stop the train of wheel-
work, the cam P completlnﬂ' such movement,
- and thus opening the circuit- ¢loser - > ::md
closing the one t, 0 that the magnet r? is
-_agmn put into contwl of the. cuemt—-closel U

In order to avoid a vibr .:Ltory action of the

'-,-'armatule and its lever p in case both circuit-
“closersw w? should be elosed at the same time,
the arbor # of the Ppinion ¢ may be pr ovided
- with a circuit-changer or commutator device
4%, the purpose and effect of which are best un-
> delstoodfrom diagram, Fig. 5.
-~ mutator comprises a; hub which is contin- |

- uously connected, as by spring ¢, with wire 8, |

~branching from the wire 2, between its con-

” _,tlon of said hub, which is. of insulating ma-

. nection w1th the batter y B, and with the ecir- |
cuit-closers ¢ 2 -

- the wire 3 between-its eonneetwn with the |

A spring t“ connected with

magnet r?and circuit-closer?, rests upon a por-

S terial except a shmt space which is touehed

T Lo

o

~by the spring #at the momentthat thé move-
“ment of the arbor ¢° is arrested by the detent |
- A spring %, connected by wire 5 between.
T its eonnectmn Wlth the magnet 73 and circuit-

" closer £ rests against a- portwn of

~ with said spring #when the movementof the
- shaft 4 is arrested by the detent. Thus when

the armature is: nearest the magnet 73 and

‘the train of wheel-work is ar rested by the de-
- -tent the ecircuit for magnet 72 is connected |
- not only att, but at ¢ %, by means of the com-

N mutator—hub while the circuit of the magnet

o -_ i se pardted not only at 2 but also between
SRR Should remain clesed when the circuit- closer

t* and ?%, so that even if the circuit-closer u?

~ at w was closed the magnet 7* would receive
~ the entire current untll the armature k& had

O¢

completed its movement and the train had.

started to move. When however, the detentis
fully released and the a1b01 »® begins to turn,

~ the e¢ircuit of the magnet »* mll be br oken
- at ¢t b,
magnet 7% will be closed at ¢* % as well as at
2, so that the magnet r? will make one com-

as well as at ¢, while the circuit of the

plete movement of the armature to the posi-

- 418,560-'

~welght .

ticity. will follow up
“hammer and will impel
| its downward stroke,
‘blow upon the bell.

The said com- | meantime descendmg, will again be blOllDllt |

~blows being given practically by
sisted by the spring action, and the spring

such endaﬂ‘ement iwill not take place until a

eomplete wbmtmn of the bell-hammer has

been madé and ablow been str uck, at the end

of which time the commutator -hub will come

to its original or normal position, thus open-

ing the cireuit of the magnet 7 and closing

. that of the magnet 72, which will again release
~the motor &nd cause another blow to be
By this con-
if both ecircuit-closers « u? hap-

| pen to be closed af one time, the armature

struck in a similar manner.
struction,

will merely make one vibr atmn for each vi-
bration of the bell-hammer, and the motor

to first 1ift the bell-hammer agalinst the force

75

cannot be arrested until the circuit-closer 22
is closed or remains closed aftel the eucmt 1s -
j_opened at 2. | -
- In the operation of the aJppa,la,tus 1t wﬂl be -
{ observed that the train of wheel-work has

of gravity, which will require practlcally the

the same throughout
thus giving, a violent
The. wewht w, In the

full force of the spring % to be applied by the |
‘When, however, the wrist-pin %>

passes its dead-oenter posﬂ;wn and the bell-
“hammer begins to descend,
“the force of the spring A, Whlbh by its elas-
the movement of the-

to bear upon the spring and strain 1t suﬂi- .

‘ciently to raise the hammer for the next blow,
~and the 0perat1011 will thus continue, the

mwty as-

bemcr rewound, so as to renew such action

“during each 1 eturn movement of the hammer.
"-When a vibrating device like the bell-ham-
mer is connected by a link with a revolving
~crank or wrist-pin, the said ecrank must nec-

essarily be at a dead-center position when the

‘hammer 18 near the end of its stroke, and
-would thus tend to slow up the: movement of:
said hub, |
which is all of conductmﬂ‘ material except a

short insulating portion which is in contact |

‘the hammer just before the end of the stroke.
'To prevent such slowing up from interfering
with the blow of the hammel against the'
‘bell, the link m is slotted, as shown at m?,
“elthel where it engages Wlth the ha,mmel-mm
or with the Wlmt-pm and thus allows free-
‘dom of movement of the hammer with rela- -
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tion to the wrist-pin, so that whenever the

Veloelty of the hammer moving toward the
bell is greater than would be delwed from

‘direct posﬂ:w‘e connection with the wrist-pin
the said hammer can move freely by its mo-

mentum and strike the blow without being
impeded by the said wrist-pin. By these pro-
visions very powertul blows are struck upon

the bell, and the motor is capable of keep-
great

ing the hammer in operation a very
1ennth of time by one winding of the: wewht
w, 80 that by winding the said weight once a,

ddy the alarm will be operated for all the
trains passing the point requiring protectmn_
.by such alarm during the day.

If desired, some pmt of the motor may be_

- tion 1equ11"ec1 for enﬂ‘&ﬂ‘lnﬂ' the detent but l plouded Wlth a device which by its movea
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ment will serve as a visual signal to accom- | scent of the weight, substantially as and for

pany the audible signal produced by the
bell. Ior example,the pinion f° mayengage
with a toothed wheel f° from a shaft f7, con-
nected by beveled gearing f° with a vertical
shaft /¥ which may carry alantern or drum 71,
(Best shown in Figs. 2 and 4.) The said lan-

tern may be substantially octagonal in shape, |

having lantern-panes of ‘different colors—as,
for example, white and red, the red panes
being of glass, so as to show a red light at
night. “T'he angular position and rotary
movement of the lantern is such with rela-
tion to that of the detent-arm & that when
the motor i1s arrested by said detent-arm

one of the white panes will be presented to |

the view of a person approaching on the high-
way,the red panes at eitherside of said white
pane being then preferably concealed by a
stationary shield /%% (see Figs. 3 and 4,) which
may have suitable instructions marked upon
1t, the said shield having an opening through
which one pane only of the lantern can be
seen. |

If the alarm 1s operating, the lantern will |

rotate and will thus show intermittingly the
red or “danger” signal in the opening in the
screen, so that a person unable to hear the
alarm may still receive suitable notification
of the approach of the train.

The lantern or visual signal is preferably
impelled by that part of the compound train
of the motor which is actuated by the weight,
and thus does not interfere with the action
of the spring /» in making the bell-hammer
vibrate promptly.

I claim—

1. The combination of the main actuating-

weight and train of wheel-work with the bell- |

hammer operated by said train of wheel-work
and a spring interposed in said train at a

point between the bell-hammer and actuat- |
ing-weight, as desecribed, whereby the bell- |
hammer 1s actuated directly by the elasticity |
of the spring and the latter is maintained in |
wound-up or strained condition by the de-

418,560

| the purpose described. |

2. The combination of an actuating-train
| of wheel-work with a vibrating bell-hammer
| and connecting-link between said bell-ham-
mer and the crank or wrist-pin operated by

I said train of wheel-work, said link having a

loose connection whereby lost motion is pro-
vided between the hammer and wrist- pin,
substantially as and for the purpose de-
scribed.

3. The combination of the train of wheel-

50
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work, a detent-lever therefor, with two elec-

tro-magnets—one operating to move said de-
tent-lever in one direction and the other in
the other direction—and circuit-closers in
circuit with said magnets operated by said
| detent-lever, which closes the circuit-closer
of the magnet of which the armature is in its
retracted position, and the cam by which said
detent-lever is thrown from intermediate to
extreme position until moved therefrom by
the attraction of said armature, substantially
as described. | |
4. The combination of the train of wheel-
work having an arbor provided with a de-
tent-arm and a detent-lever co-operating
therewith, with two electro-magnets—one op-
“erating to move said detent-lever in one di-
‘rection and the other in the other direction—
‘and a commutator operated by the said ar-
bor that carries the detent-arm,the said com-
mutator retaining the circuit of one of said
magnets open when the detent i1s engaged,
‘and retaining the circuit of the other of said
-magnets open while the motor is moving to-
“ward the position at which 1t may be arrested
by the detent, substantially as described.
- In testimony whereof I have signed my
| name to this specification in the presence of
two subsecribing witnesses.

EDWD. FROST.

Witnesses:
JOS. P. LIVERMOQRE,

k M. E. HILL.
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