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an mtermedmte mstrument is employed fOl i
keeping the circuit open until after the tmlu_:. ] .'

_f-j-gTo a;ZZ whom u% ma 7 concern S
“has passed beyond the circuit-closing instru- .

Be it known that I, FRED LANE _.., of Boston

= ﬁj-"ﬁt3011nty of Suffolk, State of 1 Massachusetts, have
... invented an Improvement in' Railway Signal’
oo 5 Apparatus, of which the following desemp-f'
lssio o tiony dn eonneetlon with the ‘accompanying
ol drawings, 1S a sljeelﬁeatlou like letters on the‘:_ ;_
{‘-}'dmwmgs representing like parts. =~
e w0 My invention: is embodied in a s:ngnel or |
10 alarmsuch asemployed at the points where a-

v hi ghway crosses a railway-track at grade, the
Sooroos . said signal normally being automatically setin |-
. operation by an approaching trainwhile at a |
.o 0 considerable distance therefrom, and stopped.
b1z when the train arrives atand passes the signal.’

- Intheuse of suchsignal apparatusitsometimes.
SRR happ ens that a train passesthe point forstart- |
~0 0 ing the signal; but fails to pass the crossing or.

. fi__i_lJOl]Jt for StOppll]U‘ the Sw‘nal 1t turmng as1de_-

Stoppmn the S]G‘HEL] so that the lattel m1ght'j-
S contlnue in oPemtlon indefinitely. This has
... ~been obviated by the employment ofa mechan-
..t 25 ical motor or timemovement which is released
.. whenever the signal is set in operation, and
o itself operates, after a definite period of time, |
... tostop thesignal independently of the act1on'{
~ .. of the train,if the latter has not already
. 20 stopped the. swnml
civoioe o be wound up irom time to time; andthe pres- | ne
o ent invention consists, partly,in the eombma,-_f
f_.;tlon with a device controlled by an approach- |
oo ing train for-setting a signal in operatlon of |
L U as an electromotor the cir omt of which is elso;
" controlled by the said train,.the said motor
i - being adapted. to stop the Swnal after a defi-
... nite period of operation.
oo motor i -itself Subsequently stOpped a,nd 1ts_,
(R R I f,jown cirenit openecl i |
...+ The invention is ShOWIl as ‘Lpplled to : a sin-
ﬂ‘le track road over which trains passin both
.a-_fdlreetlons, and it is necessary for the proper
,opera,mou that- the train moving away from
.+ 45 the crossing should not oper ate the signal..
.. Themechanism of the signal is such that it is-
Lo sebin opemtlon by a momentery change inan
. electric circuit, (shown in this mstenee as’ the-f,
oo oclosing of a- normally open circuit,)and in or-
...t so-der to prevent the signal from being opereted
when the tmm 1s reeedmg from the or ossmcr

~ment.

thus Started the motor

'Such amotor requires to-

The said - eleetro-:if

......

_.-_the tmm is. p‘LSSlllﬂ' over, zmd 1etf11111n0 the_._ 5o
~circuit open for a definite pemod ﬂuﬂ;er thel‘mst'_ L
-Qi_._wheels of a train have passed. =~~~
‘Figure 1 represents,mainly in dmfrmm tllef_;ﬁi.'-.
-_ elremts and mechanism eonstltutmﬂ* a mll
| way signal apparatus embodying tl:us inven- 70
| tion, the frame-work of the mechanical parts
d -.ﬁbemg omitted for greater clearness; Fig. 2, a4 = .
“detail of a portion of the device for Leepmgj;
‘the mem cireuit broken, to prevent & reeedlng
train from operetmﬂ‘ the signal; and Fig. 3,a 75
plan’ xflew of pmts of the pOlthll ehown 111{.53-
ﬁ. Flg 2. - SO
The Slgnal ]91 ol)er at the Cr ossmcr or. otller:
pdint is set in operation by the sta,rtmfr -mag-
‘net M, the normally open eircuit of whwh 1K) 80[-15}{_-&7
as follows One pole of the bette1 y B iscon-

i_.tery is. eonneeted by wire 3 w1th one electrode o G
~of the magnet M, the other electrode of whmh,{ e
is connected by ere4 having suitablebranch- =~
-es, with bars ¢ at the side of the rail, and -
. .:;normelly insulated therefrom, but edaptecl t0 go-.-
| be electrically connected thereml;h by the . -
‘wheels of passing trains, the said bars consti- -
‘tuting track- mstruments, for-which any other =
form. of track-instrument may be- substltuted.;' R

without departing from this invention.

‘The armature-lever b of the magnet M when'-._ﬁ L
attracted by the momentary 1mpulse or ourrent__ R
.of the battery B, applied by closing. its eircuit ..
at a, 0perates g ‘circuit- eloser ¢, In the local =
I0Q . .
smtable or usuel construetlon 1t bemg shown;j
as Q. Vlbmtmg bel] &11:]10110‘]1 any slgnal 0per-

‘circuit of the: signal S, WhIC].’l mey be of any

. ~Prior to this my inventiosn sueh a de-55
“viee for keeping the circuit open hiasbeen em-
‘ployed, consisting of a mechanical motor or
clock-work released by the train passing by .
1| it, and adapted to Keep the circuit open fora =
deﬁmte interval of time after the train-has 6o
Inthepresentinven- -~
tlon an eleetromotor 1s employed to. 1e13a111_1 S



ated or controlled by the movement of the
- armature b would come within the scope of

the presentinvention. The armature-lever?d,
whenithus attracted, i1s engaged and retfumed
by the armature lever d of the releasing or

signal-stopping magnet M, which is also in-

| cluded in the clrcmt of the battery B by the

C 10

I3

wires 3, 5, 6, and 2, the said wire 6 being con-
nected w1th a track instrument, @ smnlar to -
the one «, and the armature of the magnet M’
being llormally retracted untll the wheels ar-
rive at the said instrument «/, closing the cir-
cuit of the said magnet and eausmc-* its arma-
ture to be attracted, and thus release the arma-

ture-lever b of the m-wnet M, which 1s then

retracted, causing the Signal S to cease oper-
ating. It will be seen that the signal will re-
main in operation until the armature-lever b
1S released by the armature d, and in case the

attraction of the magnet M’ were alone de-

pended on the signal would remain in 0pera-

~ tion until the tmm arrived at a', so that in

25

~ case the train passed either of the 1nstl uments
 a, and then stopped and bwcked off or turned

aside before arriving at ¢/, the signal would
continue in 0p61&t10n mdehmtely gving a

~ false alarm. Thisresult is obviated by means

of an electromotor, consisting in this instance,

 essentially, of a ratchet- dlS]{ ¢,.and an actu-

30

ating electro-magnet, M? and 1LS armature-
o

~_ lever f, pivoted “at f , and provided with a
- spring-pawl, /% to engage the said ratchet e

and rotate the same as the sald armature-lever
vibrates to and from the poles of the magnet,
it being arranged to automatically break and
close 1ts own loml circult, 20, 11101116[111& the

battery B in the -usual mauner and bemﬂ'

provided with a weight, /7, to glve 1t a Slow

- - pendulous movement SO that the disk ¢ may
4¢C -

be rotated slowly and powerfully, it being
provided with a retaining-pawl, ¢, to prevent
1ts backward rotation (1111111&* the back stroke

- of the actuating-pawl /. The disk ¢ is pro-

45

vided with alaterally-projecting pin, ¢!, which,
in the rotation of the said wheel, ennao'es the

“inclined end d’ of the armature- lever d thus

ESO

mechanically raising itand disengaging it from

‘the lever b, if the latter is then held by the
- one d, and thus stopping the signal mdepend

ently’ of the action of the mag neb M.
The armature-lever b is pr ovided with a pro-

jeetion or shoulder, ', which, when the said

lever 18 retracted, lies in the path of a stop-
arm, h, having a yleldmo connection with the

5 dlsk e, and being electrically insulated there-

from, the said arm-forming one terminal of
the local eircuit 20 of the mwnet M*, 1t being

shown as connected with a hub on the farther

side of the disk, and the said hub touched by

60 the contact- Spl"lnﬂ‘ .

Thedisk ¢ 1s provided with aspmng, o tend
1ng to give-the arm % a forward rotary move-
‘ment relative to the disk e, sothat the moment
the said arm is released by the forward move-

y | - - 488,348
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position shown in dotted lmes coming in coi-
tact with a spring, 7’ e]eetrlcally connected

“with the disk e, and formmg the other termi-

nal of the local circuit 20.0f the magnet M? 7o
which is thus closed by the same movement of

the armature-lever b that sets the signal S in
operation. The disk ewill then be rota,ted by

the armature-lever Jycarryingthe armharound
with it, until the pin ¢* operates the lever d, if 75
the latter has not been previously moved by

the magnet M’, as will usunally be the case, and
will move on until the arm / is arrested by the
shoulder &/, after which the wheel ¢ will still
be turned for a space of one or two teeth, 8o -
moving 1t forward relative to the said arm h |
until the local cireuit 20 is broken at ¢/, thus
etfectually stopping the motor. . |
In order to prevent a tram after p&ssmg the_ |
crossing or instrument « from again setting 85
the swnal in operation when it aruvés at and
passes the instrument a beyond the crossing

in the direction in which it is moving, inter-

mediate instruments, A, are employed, one |
only of which 1s Shown in I‘JD 1,to prevent the go
train connecting the circuit at o R of themag- -
net M from effectually closing the said cir-

cuit. The instrument A. consists, essentially,

of a circuit-breaker, &, in the circuit-wire 4 |
of the starting- maﬂ*net M, the said eireuit- g5

‘breaker bemﬂ operated bV an.electromotor

congisting of 2 a ratchet-disk, m, operated byan
electro- ma,ﬂ‘net M’, and 1ts_ wbratmﬂ' arma-
ture-lever and IZ)ELW] operating similarly to the

~one before described the said magnet M be- lon

ing included in the circuit of the batterv B,
one pole of which is connected by wire 7 Wlth

‘the rail R or ground, and the other pole by

- wires 8, 4, and 9 with the electro-magnet M*

and its armature lever, the back stop of which 105
is connected by wire. 10 Including & eircuit-

closer, n, with the rail R, thus completmg

the circuit of the said :m'w net M° when the
circuit-closer n is closed. The said disk m,

as shown in I‘ws 2 and 3, is fixed upon a 110
shaft or arbor, m’, which h‘lS loose upon it an

arm, o, connected with hubs o’ 0% of insulat-

Ing materlal also loose on the said shaft at

either side of the disk m, the said &1111 and

hubs 0" 0* being connected by a pin, ¢, pass- 115
ing through a curved slot in the dlSk m, as
shown in dotted lines, Kig. 2, so that the S&ld

‘arm has a limited movement on the shaft m’
relative to the disk m, the said relative move-

ment bemn‘ Imited b? the engagement of the 120
Ppin o’ with the ends of the slot in the disk m.
A. spring; p, tends to turn the arm o in the
direction of rotation of the disk m. The shaft
‘m’ has fixed upon 1t and turning with it and
the diskm, hubs m* m of msu]atlncr material, 125

at either Slde of the hubs 0" 0° connected Wlth |

the arm-o. The smd hubs m? o are provided
‘with notches m* 0%, which coincide when the
arm ¢ 1s moved backward with relation to the
‘dlsk m as far as permitted by the pin ¢*, the 130

 6 5 ment of the lever b, which sets the. signal in | spring p then being strained. The hubs m’ o°

0pera,t10n the sald arm splmns forw*ard to the are rLlso prowded Wlth notches m 0° Wthh;




‘tlSO comclcle et the same tlme thet the notehes

. Dmtetdo.
oo and held by a shoulder, 7,
~ . ver, 7, of ‘an electro- maﬂnet 7%

The arm.o is. mdepted to be engaged
on. 'm ar meture le-
‘the circuit of

5 jggwhleh is controlled by a , track- 1ust1 ument, @’,
Soab an mtermednte pemt between the 1nstru

oo ments @ o

. Cio 0 ¢* 0% arein .position to receive the. end of one

S 100

!Q;jé_;-;:;_iﬁthls posmon the disk m is so roteted forward

.. m‘and m’ are also brou O*ht mto position to re-
oI5

" cuit-breaker, which SpI'lﬂgs bear on- the Dbe-

=::-§:1'1phe1y of both hubs m? 0" and m* o

the arm o is 1e1eased

- and 1mmedntely th1 own forward by thespring

2 3 p, raising the springs of the instruments % and

ce opening the former and closing the latter,

EWhICh thus sets the armature of the m&guet M

~ 7 into operation, causing the disk to rotate, car-

; -_;5_]5;_1 ying the arm o with 1t and the latter remain-;
LA 30
R :.ﬁ-'}f}'the spring p. When in the rotation of the |
~-said disk and- arm the 1atter ar 111 es at and is

ing.in its forwwrd 13081131011 under the action of -

- arrested by the armature- lever 7

5_§;ﬂw111 eonsequently continue to ‘rotate. If the

“the elreult closer n te epen _
ast wheels of -the train- have p’LSSE’:d frem the
§j.'§5"éi?;*j:*{;:-;;;r%e;;-j?-_--i-;'f'éiii{mstmment a’ Just before the arm o arrives at

s
ke :but the disk m will have to Gontmue to rotate

‘the distance permltted by the pino® and curved |

:.;-..;iig;_}!der r, thesaid arm will not be arr ested orwill
G aerbe 1mmec11etelv released, and the dlsk m-will |
AT ":jij}zeontmue tomove fer anothel rotatmn W1th0utl-

.i"

the shoulder », the said arm will: be auested

slot before bringing the notches m* n® into po-

th’tt occupied by the last wheels of the slow-

. est train passing from the mstl ument a to end"
. beyond the instrument a. -

It will be seen.that the breaklﬁw of the cir- | in operation, and being adapted to remain in

.555_(311113 at & follows practleelly 1nstanta,nem1slvf |
S riiupon the charging of the magnet 7%, 80 that
b the 11tastr11me11ts ¢ a* may be placed very close-
i*{,-'i‘f?".'*,;-*"351'?1-;;?je-j;"j;..j-jﬂjé.gj;__;;toﬂ*ether 2 distance ot a few feet being suffi- | -
T “The magnet 72 is ina branch, 12, of the
wire 4, and when its eircuit is elesed at a* the

60

cient.

S e ~"When the arm o is:in. this POSi-:
r;j!_i-iitlen held by the armature-lever +/; the notches

e of the. springs of the. circuit-closern.and eir-
j]';§'i'§'§iiQf:?§-;.Q;fiéf;?§;-§;':j};-g_i;_cmt breaker L, respectively, and if, when in

. When |
-the:; Sjprlnns are thus permltted to dmp :111t0 the |

f-;.;the c1remt elosel nis 0pen thls being: the nor- |
e  'When, however, a train pass :
o o..ing ew‘ty fmm the; erossmﬂ* eloses at @ the
":.‘jff!."ii§j'j'a*";-j'.g,é.;jj{”f-;.;j:ff._elrel:ut of the magnet 72

__: g_ﬁ-electro magnets’
the instru-
~.ments k. anfl n are not affeeted and the .disk m !

f.;gg;tlem has not passed off from the instrument |
Sl when the arm o arrives O‘)pOSlte the shoul- |

If hewever the_ 1

: 51t1011 to reeewe the Spl ings ef the 1118truments_._g
?';f}"-j:"5i§'=f-af'?i;'-r*-:'i'??:;f?:-.i;f-_éf;.ri-;.;.thel 1etet1 on of the dlek m will be oreater then_-’ '

_r!'W o .

I do not herem ela,lm the .iﬂStl ument A es-

1 The eembmatlon Of the Stal tll’_lﬂ‘ *md Step-__..

385*319 S s

net 22 alone wnll be effeeted The ermatme-f]:f
lever 9 ;. after it hes been attracted 10 relea}se-_;, IR

| the arm o, will, on the next breaking of the ~
| eireuit aty a’, fall back until arrested byastop- =
| pin, ¢, at a sufﬁelent distance from the poles SR
“of the magnet 7° to prevent it from: being =
‘moved. by the subsequent attraction of the_._._:_.'_ L
said. magnet so that it will not vibrate as the =
-circuit.is closed and broken at ¢’ by the pas-*
-sage of the successive wheels of the train. 75;???1 o
The arm o, in 1tS ret'ttlen, will engage the ar- . -~
‘mature- 1ever ¥ above-its shoulder and 1est0re'_f-' o
| the said armature to the mnge of attraetwe'{n_ e
| -é=111 luence of the magnet 7% - L

ceive the - ends of the springs of the said eir- |-

80
_ :111 independent apparatus, as it will form the =~

,.sub,] eet of anethel eppheetmn fOI Letters Pztt T
.'ent | | S |

,'pmn‘ electro magnets and their elmatule- e
levers, co- Opelatmﬂ* together as described,
with an electromotor adapted to be set'in op- C
eration 31m111tene0us]y with the operation of S
‘the starting-magnet, and co-operating with 90_5,_-_' S
| the armature-lever of the releasing-magnet, =~ =
-__.Wllereelotr the latter is caused to disengage the.-rf-z.-;;? PR
‘armature-lever of the starting:- magnet "tt the . -
-end of adefinite interval of tlme Substantmlly SR
ﬁf‘ls and for the purpose set for th 95

9. The co-operating starting and’ steppmﬂ-,;:f R

-3..The St‘trtmg electro-magnet and’ Arma-

and their armatures, com-- L
bined w1th the eleetromotor, comprlsmg & '
;1013‘1;131]]0' disk and astop-arm leosely connected
.'theremth controlled by the armature-lever of Ioo_w"},-_:—};;’, |
the St‘LI'tlllﬂ' megnet fmd a elremt elosel f01 L

;_ated by the movement of the smd arm reletwef;:-- L
to the said disk, substantially as described. -~
T05-
‘ture and the stopping electro- -magnet and its
armature, controlling -the armature of the . =
starting- magnet cembmed with the electro- -
| motor, the cirenit of which is controlled by
| the armetme-]ever of the Stertmcr magnet

FICE
;substentmlly as described. STy

4, The S]gna],-stmtmn eleCth.m&ﬂ'net ‘Hld_”?

clreult ‘controlling’ mstrument between " the -

- elrcmt therefor containing & elreult eontrel SRR
ling - tr &c]s_ 1118t111me11t and an 1ntermedlate_;*--f-. R
| said track-instrument and magnet, combined . -
“with an ‘electromotor and tr eek 1nst1 ument -
| therefor, the said motor reversing the. normal . -
e eondltlon of the intermediate mstrument while. .
I20 -

‘operation for-a period. ef time after the entire
“frain_has passed 1ts: track mstl ument Sllb BRI
-:.fstantlelly as descrlbed | | IR

I]]_ testlmeny Where()f I llaJVB Slﬂ]']]_ed my -.’13.

mED LAND
W’ltnesses SRR
J os P LIVERMORD

name to. this epee1ﬁeet10n in the presence of I2 5';_,,_'_:;'1;.}[
e | _;_two subserlbmﬂ Wltnesses - A
i'-megnet M is also included in the said clreult s

% but the resistance of the said:magnets 7* and':
S s MEdS S0 propmtloned that when both are in- |
6 5 clnded in the mremt the ermatme ef the Ima g |
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