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To all whom it may cencern:

"Be it known that I, WiLL1Ax J. WiLcus,
a citizen of .the United States, residing at
New York, county of New Yori, and State
of New York, have invented certain new and.
Automatic Stop-
ing Mechanism  for Railway-Trains, fully

escribed and reprecented in the folfo’wing
specification end. the accompanying draw-

forming a part of the same, -

'3 .

ix-_g, :
This invention relates to certain improve--

ments in automatic stopping mechanism ov
railway trains. ‘ '
In the operation of railways, and particu-
larly in the operation of electrically oper-
ated railways, on which high speed and fre-
(quent service are maintained, it is desirable
that the trains be {u'ovnded with ‘stopping.
devices which shall operate to prevent a
signal which is in step

train from passing A
position.. It will he understood of course.:
divided into

" blozks which nre marked by Ruitable signals,
sach signals being also used <n connection’
with. switches, and the pn of the auto-

to prevent the

1)

ma_tic’*ptépring mechnnism is
driver of the train from running by a si al
which is set afai'n‘st him in ignorancs of the
condition of the signnl. :

"It is the,object of
duce an improved

this iqvention to pro-
stopping = mechanism

. which shall be of such a character as to pre-

vént the driver of a train from running by
a signal which is sat against him without
his being apprised of that fact.

A further object of the invention is to pro-

duce an improved automatic stopping mech- -
~anism for railrond

traing which shall be of
such p charncter that the driver of the train
js prevented from running by a signal which-
is set agninst him without being upprised of
that fact but which also ennbles him to.
pass such a signal if the conditions render

- 1t. necessary.
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The invention further extends to certain
improvements in details of construction by
which the objects referred to are carried into
effect. ‘ , R

With these nnd other objects in view, the
invention consists in certain constructions,
and in certain parts, improvements
binations as will ba hercinafter fully de-
geribed -anid then specifically pointed out in
the claimm, S ,

In the accompanying..‘dmwings,-,-}s‘ignme

‘which may be employed

‘11 but showing the

and com--,

— e <

Bpetiseation of Littora.Ratont, - - Pgtgmt@d Jan. 11, 1910,
Appliontion filud TIarch 51, 1003, Serial ilo, 432,430, -

lisa (;liugmmmnt_ic Jan view of a secticn
of n railroad equipped with one form of the
improved automatic stopping mechanism,
this view slso illustrating the circuits em-
'{ﬁ.oyed. Fig. 2 is o plan giew, on on en-

larged scale. of one form of a stop mechan-

isn controlling-section which may form &
part of the working conductor.
5'and 6 are diagremmatic details illustratin

the operation of a form of mechanism whie

‘may be employed to prevent the operetion
of a stopping mechanism when breaks occu
in the working conduetor, iz, 7 is'n detail
cectional elevation, on a Inrge -cale, of one:

form qof mechanism for effectin g the opera--
tion of the.controlling <«cction of the worlz-

ing eenductor,  Fig. 5 is a plan view of the
construction shown'in Fig. 7, the view bein
taken on the line 8—8 of Fig. 7. Fig.

i n view similar to Fig, 7 showing the purts
in. a differont- position. Fig. 10 jllustrates

s, 8, 4,

€0
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a modified form of the construction illus- -

trated in Fig. 7. Fig. 11 is a view illuctrat-
ing a constrnction of tripping mechani:n
ch r to- prevent the op-
eration of the stopping. devices under certain
conditions, Fig. 12'is'n view similar to Fig.

_ ) arts in'a different pos:-
tion. Fig. 1815 & Cetnil of the construction
illustrated in Figs. 11 and 12 Fig. 14 isa
plan view of a cevtain construction of actu-
ator mechanism for the stopping "devices
which may be empioyed in carrying the-in-
vention into efiect.. Iig. 15 is an enlorged
detail ‘view of n. part of the construction
shown in Fig. 14. Fig. 10 is a view, partly
in scetion, illustrating n form of signal and
cirenit contraller which may be employed.
Fig. 17 is a view similar o Fig. {). bus
sh.owmg the 8nrts in different positions.
Figs. 18, 19, 20, 21 and 22 are detail views
illustratin .certain fentures of construction
by which the driver is ‘enabled to pass a sig-
nal set_against him_ if such action is neces-

sary. Fig. 23 is a diagrammatic view illus- :

trating the cireiis which gay be ‘emloyed
in connection wi h one form of the uproved
stopping mechanism. Fig. 24 is n diagram-
matic view of the circuits which may be em-

‘ployed in connection with another form of

the improved stopping me~hanism,

2 14]
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Referring to the drawings, and more par- :

ticularly to:Fig. 1, the track-rails are indi-
ented at 1 and the working conductor at 2.
This working-conductor mny be-of iy naunl

pR Y
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~'description, such, for instance, us a. third-

rail or an over-head conductor, the third-
“rail type, however, being shown, It will be
understood that the primary function of this

6 conductor is to supply the current which fur-
_. nishes the mbtive power for the motors of
~the trains, where the invention is employved:
‘in' conncction with  electrically operated |

trains.  An electric-locomotive or car is in-

19 dicated -at 8, suid locomotive or ear being

represented os attached to other cars, indi-
cated at 4. ‘

< 1nwhat are regurded as the best construe- -
‘tions for carrying the invention into effect,
18 -the working-conductor will embody what
may be'termed a controlling section of short

length, this section being indicated at 3.
The purpose of this sccetion is to control,
through propér agencies, the stopping de-

20 vices on the car, locomotive or train, at the

time n signal is set against the driver of the
train, and while the length of the control-
ling section may be varied, it should not be

_longer than the length of a train, and, in:
25 the best forms of constructions, it will be

less in: length than an ordinary car; it be-

_ ing understood that the term “ car " as used
- in the speeification, is meant to incfude any

form of car or locomotive. In the best con-

$0. structions embodying the iuvention means

this con-

will be employed for rendering
inoperative

trolling-section = operative or

. with_respect to the stopping devices. to be

hereinafter described, and these means ave,

38 in the construction illustrated, of such =

character as to be controlled from the signal
employed. According to one form of con-
structicn illustrated (see Kig. 2) this con-
trolling section is made -inoperative - by

40 changing or shifting its position. When the
lion | ! into effect by a con-
struction in which the controlling section s

invention is carrie

‘made inoperative by change of position, the
continuity of the working conductor may

standing thischange in position by suitable
connections. In the construction l]ltl_strnted
in Fig. 2, this is effected by connccting the

ends of the section with the conductor by

50 flexible bonds 6. The movement given the

controlling section by which its position 'is
changed or shifted, when the invention is

carried into effcct by the use of such a sec-

tion, Fnay be effected by means differing

' '58 widely-in_charatter. The drawings illus-
. trate two forms of construction for effecting:
this change in position. . o

Referring to the construction illustrate
*in Figs. 2and 7, the.controlling'-uction 5 of
usual form, these insulators being in turn
carried by bractets 8. These brackets ma

- be provided with feet 9 arranged to slide

between ways 10 formed on a suitable base
~ which supports the brackets, so that the

‘motor, indicated at 11, the shaft of this
motor being provided with a gear-12 in mesh
‘with & gear 13 on a shaft 14 extending

‘along the movable-scction, as illustreted in
‘Fig.2, This shaft may be provided with a’
plurality ‘of eccentrics 13, one for each -of
‘the carrying brackets for the controlling.
sectior. 5, the strap 16 of each eccentric be-
‘ing com_xcqtt-e.d,by ‘a rod 17 to a socket 18,

brackets. It will
‘motor shaft is turned, the brackets will be

~to remain undisturbed, notwith-

~rail is carried by insulators 7 of a |-

brackets sy be moved to earvy (e muveble
section into and out of line with the work-

conductor, :

ing- . .
' 'ﬁ\'he,re the invention is earried into effect -

by the employment of a movable section, &
suitnble positioning mechanism will be used

for determining the position of the section.
‘While this' mechanism may be varied widely

in its construction, as shown it includes o

these sockets being pivoted to the feet of the

nppavent thut when the:

moved and the controlling section will be
also moved. ‘

Where a movable controlling section, the
movement of which is determined by a posi-
tioning-device ‘is employed, the positicaing-

device may be under the control of the sig-
nal.  The nieana by which the sigmal con-

trols the positioning device when the gcignul
is employed for this purpose, may be varied

'wideel‘{;_ In the particular construction illus-
“in

trat Figs. 1,2 and 7 to 10 inclusive, the
motor is operated on a closed circuit which:
may, as shown (see Fig, 1) derive its cur-
rent from the working conductor. in this
figure, the wire leading into the mclor is
marked 19 and the ground wire leading
from the motor is marked 20, it being shown
a5 connected to one of the track rails.

A circuit controller is indicated ot 21.

This circuit controller (see Figs. 16 and 17)

70

70
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may be conveniently mounted -in-a box 22

earried on @ pest 23 which supports the

.Siiglml,' the signal chosen for the purpose of
il

ustration being the ordinary seranphore,

the arm of which i« indicated at 24, This

‘civeuit-controller or switch 21 may consist

of a pivoted arm, as shown, srran to
bridge a pair of terminals 23 in the branch
19 of the circuit referred to. This pivoted
arm may be formed with a camn surface 268
arranged (o be struck by a roller 27 on the
crank arm 28 by which the semaphore arm
is operated, the crank arm being in° turn
connected to the uwual operating rod 29.

A dpring, us 80, may be employed to force

the ‘circuit controller away from. the ter-

| minals when the semaphore arm ig at the

danger position, a8 indicnted in Fig. 17,
‘The moter may be provided with suitalle.
means. as, for instance, a spiral spring 31

Von its shaft. which tends o turn the motor

shaft in a direction contrary to that in
which it is ‘moved b‘ the current passing
through tha motor. With the construction

120
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“so far deseribed. it will be understood that'

)o

18

20

‘when _the semaphore arm or other form of
wignal is et at danger, the circuit throngh

the motor will be open, thus entting off- the

enrrent supplied to the wotor, The b‘ﬁ’rin

31 will, therefore, be free to operate and wi
turn the wmotor shaft. ‘I'he rotation of the
motor shaft by the spring will turn the
«haft 14 which thrcugh the eccentrics and.
connections de«cribed will slide back the.
brackets earrying the movable controlling
wection from the porition shown in Fig, 7
to the position shown in Fig. 0. R
. Instend of employing a sliding construc-

-tion -for the brackets, the brackets may be:
‘ccnstructed as bell-cranks (rce Fig. 10) one’
- arm of the Lell-cranks being

marked 32 and
the other marked 33. Theee bell-crnnks
may be pivoted at 34 to standurds 35 and
the connecting rods 17 of the eceentrie straps.
may be connected to the nrns 33.  With this
form of construction, the brackets, when the
.eccentric shaft is operated will be rocked to
shift the porition of the movable controlling
section, L

In constructions embodying the invention,

-the operaticn of the stopping devices. to be

$0

38
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45

fore, lie employed to place snid"stol)pi‘ng
\

hereinafggr . described will ‘depend upon
‘varying the electrical relation of ‘the stop-

pin[{( evices with respect to the working-
conductor, and suitnble menns. will, there-

devices in electrical connection with the
working-conductor. ‘While these means may
be varied, they may include a ccllector shoe
of the usual type employed in third-rail
construction, such a shoe being indicated at
86, in Fig. 7. Thiy shoe is pivoted at 37
to w bracket 38 suitably supported on' the
car structure and being maintained in op-
erative pesition by the nsual torsion spring,
not shown. The stopping devices employed
may be made effective either through the
braking mechanism of the enr or by cuttin

off the power from the car. or through both-
these agencies. In the particular con«truc-

“tion illustruted. the stopping devices are

made effective through both these agencies,

While the partienfar construetion of stop-
ping devices employed may be viried, in
the hest constructions, they will include an
actuator which may Lé electrieally operated.

- In the particulnr construction illustrated,

53
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this actnator includes (see I’irv‘. 14) n sliding
rod 39, this rod being snitably connected to
an armature 40, which arnature is in toen
connected to the cores 41 of a donble solenoid,’
the windings of which are indieated at 42,
This rod 34 may be provided with a ~nitable
returning spring, such as indicuted at 43,
by whicl the rod wuy he woved in w diree-
tion oppcsite to the: movement praduced by
the copes of the solenoid when it is encrgized.
The main train pipe for the air brakes is

Loy,
‘stood from the dingram, Fig. 23, in which’
“the cirenits shown are those which may be

“the same time breakin

a8

spavssing chvotela valve 00 the constraetion

wing sueh that acwovenient of the rod in

Soveddivection will ent the train pipe, thns
eneninng Abe toake- 1o he applial, in the.
wanhet well baown o the construction of

wir beakes, and o moveent of the rod in
the “'l“‘“‘."m‘ divection will close the vent.
Ihe details of cons<truction-by which this

Y

i~ effected are well understood in the st

amele for that yenson. ave not illnsteated or
“deseribd, :

When. as in the consruetion shown, it is

7!

desived to effect the stopping of the train

not only by applying the binkes but also by

cutting off the power. the rod 39 of the ac-
tuator mny_carry a civenit breaker, ns 46
which mny bo wrmnged to hridge a’ pair o
terminals 47 in the wiring of the :motor.:

I the st constrietions employing the
invention, the actuntor will operate on n

cclosed eivenit 5o that any defect in or disar-
rangenient of the apparatus will be at once

noticed. . In the particular construction
illustrated. the actuator mechanism is di-
rectly in civcuit -with the working-conduc-
Fhe eivenits will be ‘readils= under-

emploved inan ordinary double-ended car.
Referring to this figure, four collectors 36
are showny inasuiel as fonr collectors would
ordinarily be usedd on the ear,

wire branches 49 lead to two of the collectors
36 and branches 50 to the other two collee-
tors 36, The wire 48 divides into two

A riy e The main-.
line wire is indieated at 48 and from this

8!

8

1]

branches. 51, 52, oye of these branches lead-
ing to the solenoid 42 at one end of (he enr -

and the other to the selenonid 42 at the othee

end of the car. The ground wives for the
solenoids are indieated at 33, : _
Tt will observed that when the parts ave

in the,position shown in Fig. 23, that is to’

sy, when the eollectors 36 nre in contact
with the controlling section, the civenit will

be made throngh one or the other of the

sulenoids 42, according to whether the ear
is running in_ one diveetionr or the other.

Whe. however, the movable controlling see-.
tion 3 is shifted so0 as to be out of contuct

with the collectors 36, as will be the ease in
the apparates so far deseribed when the
sol_unplhm'v arm is set at danger, the citeuit
throngh the solenoid will' be broken. "'When

the cireuit is thus broken (referving to Fig.
14) the spring 43 will operats to move the

rodd 39, thus venting the train pipe and at
the control wiring
cirenit, so s to cut off the power from the

motor. With the npparatus so far deeribed, -

therefore, it will be understood tang it will

not he possible for the driver to run-by a sig-.

nal ot -at «langer, for the reason that when
the signnl is sot at dunger. the eircuit through

indicated at 44 and the rod is shown < i the actunting mechanism for the stopping

1

1
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struction may be employed for the K

35

"As soon as this ha

o | | | 046,300

- devices. iu'ncceunrily brolzen, so thet the

brakes will be set and the pows: cut off.

Should the train be under such headway as.
to c,o,nst‘,‘nfter the

pwer hus been cut off and

the bra , beyond the break:in the

es q?li
workinF conductor formed by shifting the.
" controlhl

ng-section, it is apparent that the
collectors 36 would be a i

current to the motor circuit.

npplied and the motor endeavoring to drive.
‘the train against the pressure of tire brakes, |-
-Means which may be varied widely in con- |
urpose.

.

of preventing such a condition as this. In

e rod 39 is provided with a notch 39’
‘which, ‘when the current is shut off from ths

solenoid 42 and the rod 89 shifted, is en--
N by a spring latch-39”. This latch
will be. nufﬂciemlir strong to hold: the rvail
o ageinst movemen
30

even -after the solenoid
has been energjzed, and will, therefore, ;))rc-
vent such a mofement of the rod as will close

the motor ghecuit. This latch will be pro-

vided with a suitable handle which may be
seized by the driver to release the latch.

In practical railroading, it is frequently:

desirable and sometimes necessary for the

. driver of a train to'pass a signal set at dan-

40

48

50

0

65

r and ‘to proceed to the next signul cau--

tously. 'While with the short: conirolling-
section it might be gossible to cause the trmn
to coast the gap

speed even though the brakes were set and

the power cut off, yet this would be unde-.
-sirable on account of the strain on the equip-

ment, and, further, because it woull result
in annoyance to the passengers.  In the best

constructions involving the invention, there-
r rovided whereby the
driver may prevent the action of the stop--

fore, nieans will be

ping devices under cer'nin circumstances, so

that it may be possible for him to pass a sig-
nal set agninst him. The menny employed:

bﬁ'which the driver is enabled to prevent
the action of the stopping devices in  the
manner referred to mny be widely varvied,
hey may, however. conveniently include n
ocki..z mechanism for the nctnator.
particular constraction illustrated. the actu-
ator rod- 39 is provided with a notch o4
which miny be engnged by a locking bolt™ 5,
The operating menns for the locking mech-
anism may be widely vavied and will be
vatied according to the character of the
locking mechanism employed. It may. how-
ever, conveniently include a local circuit un-

in in_condition to.
‘pick up carrent from thé working-condue-
tor, so that immediately the break was
" passed, the solenoid 42 would be energized. .
appened, the rod 39 weuld:
‘be pulled over and the switch 46 caused to
‘bridge the terminals 47, thus restoring the
; A careless.
driver, therefore, might find himself in the.
condition where the brakes of his train were | rod

the gn,rticulnr construction shown, the .end
~of t i

dotted lines 64. 65. . Int

etting up suflicient’ (

In the

"der the control ¢l (Lo driver. u tho pou

ticular construction illustrated, the locking
bolt 55 is carried on the armature 56 of an
electro-magnet 37. The circuit for this mag-

‘net 57 is shown in the diagram Flfed %I t
ied from

current for the magnet being supp

a battery, indicated at 58. From the bat-

‘tery the current goes by a wire 59 to a switch

G0. When the circuit is closed this switch

00 is in contact with the terminal 61 fiom
‘which the current ig led into the magnet 87

by a wire 62. The return from the magnet

‘to the battery is by the wire 63. It is ap-

parent that when this local circuit is closed
und the magnet 37 energized, the locking

bolt. will engage the notch in the actuater

and prevent the movement of the rod,
even though the circuit through the solenoid
42 ba interrupted. S '

:A modification ‘of the locking mechamsm

‘is nlso illustrated in Fig. 23 which' presents

some advantages. In this construction, the
current from the battexg is carried by inde-
pendent wiring around the spools of the
solenoid, the circuit beini; indicated by the

1e construction in-
dicated in dotted lines, the lock will be ef-.

Aeeted by (he bnttery current. operntin
through the solenoid even though th?circm’zg

from the working conductor through the

solenaid is interrupted. ’
While it is desirable, ns has been pointed

out, to permit the driver, under certain cir-

‘cumstances. to prevent the operation of the

stopping devices, the construction should not
be such as to permit an indefinite suspension
oi the operation of these devices. or such that

sa enreless driver might overlook the fact

that he-has prevented the action. of the stop-
ping devices.and so fuil to restore them to
o;;vrn‘:i'\.ﬂr' coxlition..  For tliese  reasons,

wredove in the best constructions, the
mechanism for preventing the operation of
the - stepping  devices. under - the cireuin-

‘stances referred to, will be of such a char.

acter that the stopping devices will be autc-

ntienlly pe-tored. to action as soon as the

driver removes his hend from the interrupt-

ing or preventing medhanism. While the

means employved for this purpose may- be
vavied, i the constraction illustrated the
switch 60 (see Fig. 21) is arranged to Le
opernted by aenm 66-on a shaft 67, thisshaft
being provided with a spring 68 which nov-
mnlly \mlk‘k’-vthv shaft in the position shown
in Flig. 21 in which the cireuit is normally:
open. the switeh 60 being away from the
terminal 61, This switeh may -be conven-
jenty loeated' in n box in a controller cuse
6O, which case may be provided with a key-
hole. as 70, through which akey 71 for (i}wl"-
ating the shaft may be inserted. . The shafi
67. see Fig. 22, may be provided with a pro-
jection 72 which 1s engaged by the key ‘in
the -usunl manner. - The construction is such,



however, that the spring 66 will return the
shaft assoon a5 tie picssure is removed from
the key, so that the circuit controlled by
the switch 60 will be normally open. In

other words, the mechnnism for locking the:

actuator will be inoperative exeept during

10

20

be compelled to

a full stc?) an

the period of positive operation by the

driver. : ) «
When the driver sees # signal set against
him but conditions are such thnt he is never
theless required to pass the signal, he should
do go at reduced speed, the
that the tvain chall come to
~then proceed with cnution

nsual rulé bein

pust the signal, R ) )
~In the best constructions involving the in-

venticn, means will be provided to prevent
the operation of the mechani-m for su=pends

ing the action of tlie stopping dexices except |

when the train is moving'at u predeternrined
speed.  The wechanism for cm'x'_ymi-;
S

into effect miny he widely varied. the

 purticular construction illustrated, there is

25

provided (see lig=z 18 to

73 which bears on the cam 68 Lefore re.
ferred to. The controller handle 74 of the

miotor i8 provided with enitable menns for

controlling this Lolt, such, for instnnce, as

“a Nange 75 fust thereon. "Lhe controller han.

dle s shown i stop poesition in Fig. 15, and .
‘it will Le seen that it must be approached

“very nearly to this position before the bolt

%3 will he free to operate, so that the speed

" of the car must be reduced almost to a

35
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‘the leading car.

minimum before the bolt 73 can pass, the

- flange 75, that-is, before the key 71 can turn

the shaft 67. . . \
Under certain civeumstanees, it may be de-

siruble to prevent the operation of the stop- |

ping devices altogether, as, for instance,
when a car is provided with stopping devices

“at each end. one set or the other should be

out of commission, according to the direction
in which the car 1s running.  Again if the
train being operated is of the multiple unit
tvpe it wi
desirable, to have any stoppin
operation except those on the

For
reasons, therefore, means should be provided
for preventing the operation of the stopping
devices for a greater or less time, aceotdding
to the opernting conditions. While thix may
be done in various ways, it may be con-
veniently eflected by providing the actnutor
rogd 39 with a noteh 77, this noteh being en-
iguged by a lock bolt 78 operated by the
tey 71.  Various snfeguards may be pro-
vided for preventing ‘the unauthorized op-
cration of this leck bolt-78. In the best con-
structions, however, it will be made so as to
be operated by the same key which operates
the mechanism for closing the lecal cirenit,
and ‘the corstruction should be such that the

devices in
3
ront end of

'68 key cannot b drawn from the lock except

this

21) u locking bolt -

these and other

946,308

be unnecessary, and, indeed, wn- |

vices before deseribed.

when the bolt in is inoperative condition,
that s, when it is not in engugement with
the nctuator rod.  In order, thevefore, for the
driver to be provided with the key for tem-.
porwrtly - preventing the operation of the
atopping devices, hie must be sure that the

Dintt o8 18 ininoperative position,

Where the invention is carried into ‘effect

Ly the use of collectors operating in connec-
‘tion with a working-conductor, means should

be provided for automaticnlly preventing

‘the operation of the ‘stopping devices ut
breaks in the conducter where track: condi-
“tions require sneh -breaks and where no stop

is intended. The automatic mechanism em-
ployed for thus preventing the o reration of
the stopping devices may be widely varied.

1n the constructicn illustrated,. there is pro-

vided a tripping mechanism which 1s autp-
matically actuated and which, through
proper agencies, prevents the operation of
the nctuator, . ,iefcrring to Figs. 11 to 13,
the tripping mechanism includes & trippin
rod 79, the lower end of which is form

with an open-hook $0 whiclr hook is engaged
by an operating grm 81 which may- be con-
venientry formed. in one piece with the col.

Jector 36, this arm extending rearwardly

from the pivotal point of the collector. This
tripping rod 79 may be provided with ¢
circuit closer 82 arranged to bridge the ter:
minals 83, 81 of a circuit which may Ix
cuused to control ‘the actuator locking de
Referring to Fig
or switch 82 is loeate

23, the circuit-closer
58 be

in a circuit Jending from the battery

“fore ‘described. - This circuit may comprise ¢

wire 83 leading to the terminal 83, a wire 8(
lending from the terminal to the mngnet, the
return to-the battery being by the wire G
before referred to. A suitable locking mech
anism may be employed in connection witl
this wripping rod 79, such, for instance. o
a spring bolt 87 (sce Fig. 12) engaging wit]
a noteh 88 in the shank of the tripping rod

Menns should be provided for operatin
the tripping mechanism when such mechan
ism. is employed for the m-rosos referret
to, und these means should ocated in sucl
a way as to automatically operate the trir
ping mechanism when a break occurs in th
working-conductor. In the particular em
struction shown  (see Iigs. 3 10-6 inclusive
there is provided an inclined block 89, thi
block being located at a.break in the con
ductor, the purpose of which is to reck th
collector 36 upward: o that the arm 81 wil
actunte the tripping vod and draw it dow
{0 such a point that the locking bolt 87 wil
engnge. When (sce Figs. 3 to 6 and Iig
12) the collector runs out of contact wit
the working conductor 2 by reason of
break therein, it runs up on the incline
block 89 before rofex'roj to, which bloc
threws the collector from the position show
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in Fig. 11 to th'ev"‘position chown in ifig. 12.

At this time, as will be readily understoor,
the circuit before described i closed through
the magnet 37 which is the actuator locking
bolt magnet. Even, though, therefore, the
circuit through the actuator solencid is
broken, the actuator rod will be automatic-
ally prevented from acting.

. ration of the mechanism so fur
dmcﬂl:age ‘

will be apparent from the descrip-
tion, especially when taken in connection
with the circuits illustrated in Fig. 23. In
this ﬂg:se, in addition to the circuits already
described, the. generator is indicated at 90,

"and the car motor at 91. The current is

_ taken from the working-conductor for pro-

20

ulsion puxoses, by the shoes 92, the civcuits
from theseshoes into the motor being rendily
traced. :

In the apperstus so far described, the
stopping devices are operated by changing
the electrical relation between a controlling-
section of the working-conductor and the
means for operating the stopping devices,
this change 1n the electrical relation beinﬁ'

the szction so that it wi
bs out of physical contact with the electrical

- _stopping mechanism of the car. The inven-

_tion may, however, be
- tions in which the controlling section is not’|

embodied in construc-.

made moyable but is made inoperative wiih
respect to the elecirical stopping devices on-
a car in other ways. One such embuwliment
is illustrated in Fig. 24. In this figure, 93
repreesnts a generator which through =& line
94, branches 93, 96, 97, 98 and 99 will supply

~ current to the working conductor 2 which is

“ current but whic

different in its characteristica from the pro-

_pulsion current which is passing thiough the

conductor. In this forim of consiruction,
' ds 6 will be reactance bonds whicls.
will permit the gane of the propulsion:
~will not permit the pas-

sage of the current from the generator 03.
‘ branches 96, 98 which supply current
to the short sections 5 having switches 100
in them which may be controlled from the
semaphore posts 23 in the manner herein-
before described ‘and illustrated in Fig. 16.
The circuits through the cars may be the

‘samo a8 those hereinbefore deseribed, the ne-

tuator rod 89 and the solenoids for conticl-;

li!itﬁ it being illustrated in the diagram. It |
w

be understood, however, that the wiring

‘and circuit .connections of these solenoids’

. 'will be such as to be immune to the propul-

sion current.  With the construction de-
scribed in Fig. 24, the current will pass from'
the working-conductor into the stopping de-
vices on the car, through the actuator solen-
oid and back to the generator, in the same
manner as’that heretofore described. This
condition will continue u_‘l&nf s the work-
ing-conductor is supplied with current ‘from
srator 98. When, bhossmr, -any )

semapliore srar s set at danger, the wwitel

100 iun‘:on and the controlling-section 3 of

the working-conduetor while 1t is supplied -
with propulsion eurrent, is not supplied with
the current which is necessary to aperate the- 7o
solenoids of the aciuator mechanism of the
stopping devices. When. therefore, a train

‘renches a section of conductor which is not

provided with the particular kind of cur-
rent necessary to operate the actuntor mech-- 75
anism solenoid, the brakes will be applied
and the power shut off, in the manner here-
inbefore ‘described, : ' '

-, It will he observed that the various agen-

cies “hereinbefore dexcribad in connection go
with the first form of the apparatus may Le

employed in connection with the apparntus

disgrammatically illustraced in Fig. 24,
Other modifications of the apparatus by
which the invention is carried into effect gs
may be made. It is to be understood. there-
fore, that the invention is not to be limited
to the forms of apparatus herein illustrated
and deseribed, ' 2
Certnin novel features shown but not ge
claimed herein are claimed in a companien
zizg%)glicntion No. 448320, filed August 13,

- What is claimed igi-— . L -
1. In an sutomatic stopping mechanisn 93
for railronds,. the combination with a ear
provided with beaking devices, of n working
conductor, said conductor including a short
controllinrg section for coiperating with the
stopping devices, n signal, and menans con- 119
trolled Ey the signal for rendering said ecc. ,
tion inoparative with respect to said stoy:

‘ping dexices,

2. In an nutomntic stopping mechanism

for railrords, the combination with a e 105

provided with. stopping devicesand a current:

‘collector, of a working conductor. said con-
~ductor including a short controlling section,

connections whereby the controlling seetion

amy effect the operation of ¢he stopping de- 110
vices. o signaly means controlled by the sig-

nal for placing the section in operative cr
inoperative condition with respect to- the

‘collector, und means under the control of the -
driver for rendering the connections between 115

the controlling section and (he stopping de-
vices operntive or moperative,
3. In nn autommtic stopping mechaniam

for railroads, the combination with a car
provided with stopping devices, of n waork- 120

ing conductor including a conirolling sce-

tion, connections whereby the' contvolling
‘section may effect the operaticn of the sto;y--
-ping devices, a signal, means whereby the

signal places the controlling section in oper- 1:5
ative or inoperative condition, and means
for preventing the operation of the stopping
devices nt breeks in the working conductor.

4. In an aitpmatic stopping mechanism
for pailroads, the combmng' oa with a car wo



' "means controlled by the signal for prevent-
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having braking deyices ond a euryenl, sole
Jector, of a signal, & working conductor in--

cluding a short controlling section, and

“movable controlling sections, of moc.s for

-producing a ‘movement thereof whereby a-
section may he rendered operative or inop-
erative with respect to stopping devices

=

s ing said controlling séction from supplying

. current to the collector. S
5, In an_automatic stopping mechanism
for railroads, the combination with a signal, |
. of & working conductor, and means con-
10 trolled by the signal for shifting the position

of a part of tha working conductor.
& In sn automatic stopping. mechnnism
for ‘railways, the combination with a siﬁml,,
" of & working conductor including a short:
15 controlling section, a car havinf;“stoppi‘n :
- devices. including & current collector, aind:
means controlled by the signal for preveni-
“ing contact betweesn the collector and the
saction, .o,

7.'In ap automatic ctopping mechanism.
for railroads, the combination with a work-
ing conductor . including a movable short
controlling section, of a positioning mech-
-anism’ for said section, a signal and operat-
ing connections between the itioning
mechepiem ond the signal whercoy the sig-
oparation of the pogitieming

mounted on the car, end menns controlled by -
{ the driver for rendering said movement iu-
eflective. _

13. In an sutorastic stopping mechanism
for railways, the combination with a worl-
ing conducter, of a plurality of short con-
trolling sections in line with the ccnductor,
electrical devices for producing n change'in
“condition of said sections wharzby & section
‘may be rendered operative or inoperative
‘with respect to stopping devices mounted on g0
the cory, normally cloawd circuits flor opernte
‘ing said- electricel devices, means swhereby =«
said norwaslly clozed circuits may be oponed -
| to produca the .chnnre in_ condition, and

means costrolled by the driver whereby the
“change ir. condition:of a section is rendered
‘ineffectivo. o, _

14. In on outomatic stopping mechaniom

for railwnys, the combination with & vrork-
ing conductcr, of a plurality of short con-
trolling szctions in line with the conductor,
‘electrical devices for preducing & chenge in
condition of said sections whersby a section
v .may be rendered operstive or inoperative -
for railroads, the combination with a work- | with respnct to at_opFin devicss mounted on 98
ing conductor having a short controlling sec- the car, normally closed circuits for operat-
‘tion, of an e)@ctr'lm’ operated positioning | ing said electrical devices, means whereby
mechsnism including s normally closed cir- | snid normally closed circuita may be opened
cuit, s cifcuit breaker in the circuit, a signal, | to produce the change in condition, means -
controlled by the driver whereby the change 100
in condition of & section is rendered ineffeet- - -
ive, cignals, and mesns’ wheveby the indi-
cations of said signels aye chan%gdl i a@c-
cordanca with the changs in condition of the
| controlling ssctions. . L,

15.,In an sutomatic stopping mechanism
forr roilways, tita combination with a pleral-
ity of ahort mevrble controlling sections, of
electrical devicea for preducing & movement
of said secticns whereby o saction may ba:
rendered operative or inoperative with re-
“spect to nto;i:zgsier:f devices mounted or the ccr
normelly ¢ circuits for opsratingy 8‘-‘4;3.:{
clectrice] devices, means whereby exid new-
mally closed circuits may be opzined Lo pro-
+duce & movement of a'section, and meens
coitrolled by the driver wheraby the move- -
ment of the szotion is rendercd ineflestive.

16. In an automatic sw?pi rmachanism
for r;ilwmya, the combination with & pluinl-
ity of short moveblo controlling-ssctions, of
electrical devices for producing a .movement .
of said sections whereby a section may be
rendered operative or inpperative with re-
‘spect to stopping devices mounted on the
‘car, normally clowd circuita for operatin
“said electricsl devices, meens wheroby said
‘noringlly clesed circuits may be opened to
-producs & movement of the sections, means
controlled by the driver whereby the moves 18y

76,

20 e

'25 oje)
* ‘nal controls the
niechanism,

- 8, In an. automatic stopping mechanism
$0

36 and medns whereby the signal controls the
cireuit breaker. . ) o

9. In an automatic ‘stpgp;:n;x .mechanism:
for vailronds, the combingtion with & work-
" ing conductor liaving a short controlling sec-
i 40 tion, of o motor for determining the poei-
v tiom of the section, & signal, and connections
o win the ngmi controls the operation of

> the moror. ' . .

10. In sn automatic stopping mechanism
for railroads, the combination with s work-
ing conductor having a short controlling sec-
tion, of & motor ope.ntmgheon' a normally .
closdd circuit, connections whereby the motor
determines the position of the controlling
gaction, & circuit brealer in the civcuit, a sig-

105

45 110

Lo 1156
: " nal, and connections whereby the signxl con- :
oo trols the circuit breaker. . -
11, In an sutometic stopping mechanism
o for roilways, the combinstion with o worii-;
i "85 ing conductar, of s plurality of short con-
" trolling sections in line with the conductor,

each ?)?faaid' gections being in circuit with a.
3 ~ source of electrical energy, means for chang-
; ~ ing the oondition of said sectiony so as to
1"~ s0 render them operative or inoperative with
P respect -to stopping devices mounted on a
’ car, and-means controlled by the driver for
B _pendering said change ineflective. .

126

_ 12. In an sutomatic stopping mechanism
. ¢ for railiways, the combination

"with: v:u);om.‘
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ment of the sections is rendered ineflactive, | of which circuit effecta the operation of the
mrmla and means whereby the indications | actuator, a signal, and means under the con-
of seid signals are changed in accordance | trol of :he"ﬁf“ﬁn for regulating the eles-
with the movement of the sections. trical connection between the s
5 17. In an sutomatic lwxping mechapism | the controllinﬁ'nction. - »
" for rallways, the combination with & work-| 22, In an a itomatic stopping mecl.aniom
Eﬁgauluctpé, of a plurality of short con- | for railroads, the combiugon with s worls
. ling sections arranged along the conduc- | ing conductor including a short con \
tor; said sectious. being in circuit with a | section, of a car having s current ,
10 source of electrical energy, s car having st and stopping devices, an electrically oper- 76 . -
‘ pmﬁ devices thereon, means for changing the | nted actuator for the stopping devices, a nor-
condition of said sections zo as to render | mmlly cloged circuit including the conductor,
them operative or inoperstive with respect | the collector and the actustor the breaking
to the do;:fing devices, means mounted on | of which circuit effects the o ion of the
1s the car and under the control of the driver | actuator, a signnl, means under. the coutro} 8o
' for prévmtlna‘z.\e tion of the stopping |of the signal for htinﬁ the
devices notwi nding the change in condi- connection between -the collector and ‘the
tion of the controlling sections, signals, and 'coutrollinf section, and means under the
menns whereby the indications of said signals‘| control o ‘the driver for preventing the
30 are changed in accordance with the change in aperation of the actuator when the nﬁrlal s
- condition of the controlliig sections. connection between the or and the
18. In an automatic stopping mechanism conductor is interrupted. .
for riilways, the combination of a plurality |~ 23, In an automatic stopping mechanism'
of short movable controlling sections, & car | for railroads, the combination with & work-:
26 having stopping devices, means for produe- | ing conductor including a short controlling 0
ing 8 movement of said. sections whereby a | section, of & car baving a current collector
‘gection may be rendered operative or ino!)er- and stopping devices, an electricsllY opes-
ative with reapect to the stopping devices, | ated actuator for the stopping devices; a
and means mounted on the car and under the | normally closad circuit inc.uding ‘the oon-
so control of the driver for preventing’ the 05‘ ductor, the collector and the aétnator: the ¢5:
eration of the stopping devices notwithstand- | breaking of which circuit effects the: opera-
ing the movement of & controlling section. | tion of the actuator; & l, means under -
9. In an automatic stopping mechanism | the control of the signal for ting the
for railways, the combination of a plurality electrical connection between the collector
35 of short movable controlling pections, each of | and the controlling section, and electrically 100
" said sections being in circuit with a source of | operated means under the control of the
electrical energy, a car having stopping de- | driver for praventing the opersation of the
vices, means for producing s movement of | actustor when the electrical connection be-
said dections whereby a section may ‘be ren- | tween the collector and the conductor 'is in-
40 dered operative or inoperative with respect to terrupted. L 103
the stopping devices, and means mounted on |~ 24. In sn automatic stopping mechanism
the car and under the control of the driver | for railroads, the combination with & work-

for proventing the operation of the stopping | ing conductor, of a signal, means whereby

devices notwithstanding the movement of & | the s renders a part of the conductor
48 cogotro}lmg pection. operative or inoperative, a_car having & e
. In

n_automatic ltop?ing mechanism | current collector, and stopping devices, an .
for railroads, the combination with & car actuator for mid devices, means wher
having a current collector and stopping de- | actuator may be operat when the electrical
~ vices, of a working conductor witn which. | connection between. the collector 'and the .
80 the vollector cobperates, an’ electrically | working conductor is interrupted, means in- 110
operated actuntor for said stop ingdevices, | cluding a manually operated device for pre-
u ormally cloned citcuit including the col- | venting the operation of the actuatur, and
~ Jector and the actustor, and means under | means for rendering said device inoperative
" the control of the driver for preventing the | except during the period of positive opera-
85 operation of the actuator when the electrical | tion b{ the driver. o . 130
connection between the conductor and the | ~35. In an autofatic stopping mechanism.
collector is interrupted. for railways, the combination with a work--
21; In an automatic stopping wechanism i::& conductor, of a xlural_lty,of short con-
for railroads, the combination with a work-'| t ling sections, said »ections being in cir-
¢0 ing conductor including ® short controlling cuit with a source of electrical energy, a car 128
section, of & car having a current collector | having a currvent collector and stopping de-
- and stopping devices, an electrically oper- vices, means for rendering the sections in-
ated actustor for the stopping &avieu,l nor- | operative with respect to the collector, an
mally closed circuit inel e conductor, | actuator for. the ttoppm%edewcel,. men

ns
operated when 180

45 the collector and the sctustor the breaking | whereby the actuator may
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" tor, an_elettric moter on the car, o motor
18 controller; ""f&“" devices on the cor, an |

'35 actuator for

AR R 0
o

. @8 car havinga current collcctor

the suctions are render:d inoparative with | for remdaring (Lo conlil clizy soctions opera-
regpect to the collectc:, mesns including & | t'vo or inoperative with respect to the col-
menunlly operated  dovice for proventinsy | luctor, st(’)ogging devices'on the car, & nor-
the operaticn of the sciuator, aid menns fc | mally closed circuit including the collecus::

' rendering said device inoperative except di- snd the actuator the interruption of which

_ing the, period of positive overstion by i | effects ‘the operstion of the actustor, and

dnﬁvomln an automatic atopping'mecht'mimn t;‘:g,uth:b‘ M&:?l of ftht.;::l “mr
' . E ’ . A . - Nvm

for railroads; the combinetion with a work- ‘gben the amﬁ& & mon bettreen -th:

10 n&g conductor, of a sigaal, moana whereby | collector and & section is interruptsd.

nal renders a pért of said conductor | ~30. In on sutomatic stopping racchanigm

opersative or inoperative, s car having & cur-. for reilwoys, the combination with ‘a weck-

went coll codperating with tha conduc- | ing conductor, of :ijzlur,slity of short oca-
g . )
chit’in'&h :

“octuator for
‘whereby the actiator may operated. wlhva | ing; the szotions oparative or inoperntive with
the elactrical connection between the col- | vezpect to the collector, slop): by devices oa

~ loctor and the working:conductor i, infar- | th ‘car, an actuator ‘therefor, n normzily.
20 rupted, devices undar the conirol of the | closed circuit including the colll
driver for preventing the o on of the | actustor, manually oparated means for pre-.

ector and the

ectuator, and means whereby said devices | venting the operation of the actuntor when
are rende :ormt:vo excspt when the | the electrical connection hotwean the collector

spotor controll in a predetevmined podi- | and s wection is intouvuptod, end reeans for
g5 tion. ’ holding seid mosysily - cporated raecns in

¢ In tcn cutomefic stopping meckanicea | jroperative tica except during the p2-
for railweys, the com Bt"l)vm vith » wozk- | riad ofmnmpm:o:p ming e BT

ggnoonauceqr, of a plurality of short con- 81. In an sutomsti. otcpping mechanism

ing sections in circuit With a source of | for railways, the binntion with a work-

20 electrical . » car having a current col- | ing conductor, of o plurality of short con-
Jector, means Jor rendering the controlling | troliing sections r2id sections being ir: circuit
sections inoperative with to the col- | with s source of elettrical energy, o oox hov-

lector, an ¢ motor on the car, s motor | ing-a collector thoreon, means Ior rendering’

controller, lto%\mg devices on the car, an ‘the sections operative or inoperntive wi
° lt@}?pmﬁndmceﬂ, noeenis | respact to tha collostor, stopping devices on
o :hm!zl tih:»i;?xrt:)é_l g:n‘y'm oparated b\:ﬁn' g&é?r, a0 mm%mg)r thtgr'e o&w: nom&!l}l‘y
J i 1 } Wi - .1 .., ot UL i "
’ ool.mlocto"r, ‘devioss under thowntmw ) carcuit inding the co or and the

40 ‘::?.m and means w. eaid devices | the electrical connection between the col-

endered inoperctive except when the | lector and o gection s interrup and means;

- motor eontrollor is in & predetermined posi- | for preventi the operstion of the me:-
tion. I . - | uslly operated rxynps exce t when the car i
28. In an sutomntic stopping mechonism | mo at & predetuiini ‘

48 for railroads, {lze- combination vrith & worle | 82. In an autematic stopping mechanic .

insr conductor lncluding s short lengis won- | for railways, the combination witl: a wori-.

C eid cactions baing in cir- -
) t: -0 eoures of olactrical enaryy, » €3
-'“’Ppmiodnnm,- means. | having o oollector thargen, riznns fore roindon-

ool , 1 rol ‘of the | actuator, menuitly operated means for pre-.
driver for preventing 'v;::':gtlhon of the.| venting the: operation of the actustor when .

70
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trollihe sacticn, of & car ‘having a current mg!-conductor, of a plurality of lort ccn- -
tr

.collector thereon, & signal, mcuns controlled {.trolling sections smad gactions biing in cirenit

Ly the signal for rondering the controlling | with o corred of olsctricel caaryry, o oar hav-
50 sectlon Ww or inoperntive with reapect iny v oollestor thanosn, Kmenns LOT renderiny

to' the o0 r, stopping devicq on the car, the coctions opavative or mﬁn&ivo wity

for, s normolly closed cir- | respect to the oollector, stop devices cia.

cuit including the collec. . and the actuator | tho car, an actustor hax gl‘rf s normally -
8 c

the interruption of which effectz thb opun- cloexd circuit including |
¢6’ tion of the actuator, and meanz under the | sctustor, manunlly ‘cparated mocns for pre-
-control of the driver for praventing the op-’ i ' i

ting the operation of the octuator whin

. vent he o
~ erstion of the actuator ywhen the aloctrical | the electrical’ connection batvrean the ecl-

connection between the collector and.the sec- | lector and ‘s pection ig interrupied, means
tion is interrupted ' ‘ | for holding ssid manually cjperated means in

‘for railways, the combination with & work- | viod of manual operation, end means for

60 20. In.an sutomstic stopping meehanism | inoperative position excupt during the pe-

ing conductor including s plurelity of shoit prevénting the operation of said manually:

controlling sections, said ssctions being in | oparstad means except when the car is mov-

Gircuit with & sovrce of electrical energy, » | ing at a predetermined speed.

v
L

)

thoussm, tnenss | 70, In oo sutomatic stoppiuy. mechenier
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~ for railroads, the combins
ing-conductor,

38

decicaly

anisms l being constructed

' emull operated locking mechanism
the actuafor, sn independent key-controlled.

10

for railroads, the combinstion with a car
ha stopping devices, of an clectrically
actuator therefor,'n key controlled

operated locking mechanism for

or, and an independent key-con-
txolled mechanically operated 1 :
the actuator, said locking mech.
to be operated by

ing mecheriem

‘sutomatic stop
the combination with a car

ha irg sooort
o actuator therefor, a kev-controll

mechanically operated locking mechanism
for the actuator, said locking mechanisms
being constructed to be operated by the same
k {l, and mes

anisms are rendered inoperative except when.
the k_e¥ is in working position. -

35. In an automatic stopping mechanism
for railroads, the combination with & work-
ing conductor, of a car having'stopping de-
vices, means including a current collector co-

operating with the conductor for operating

e stopping devices, and means f{or suto-

matically preventing the operation of the
stopping devices at breaks in the working-
conductor. :

36. In an automatic stogping "t.lllxechmi'll:n
ion with a work-

vices, an actuator in circuit with the con-
ductor and constructed to be opsrated when
the ‘current from the conductor is interrupt-
ed, and means for sutomatically preventing
the operation of the actuator at breaks in
the conductor. ' ' ‘ ;
87. In an automatic stopping mechanism
for railroads, the combination with a work-

" ing conductor, of a car having stopﬁi‘ng de-

vices, an actuator in circuit with the con-

ductor and constructed to be operated when:

45 the current from the conductor is interrupt-

ed, mechanism for preventing the o tion
of the actuator :{ gruh Y ndu

~ and means near the path of travel of the car

50

for operating seid mechanism.
88. In unzuutomntic stopping mechanism

ocking mech--

stopping devices, of an electrically |
Htuato refo feg for railroads, the
or.

whereby said locking mech-

of a car having stopping de- |

in the conductor, |

043,800

“for railroads, the combination with n work-
‘Ang eonduclor, of n enr having stopping de-

\'iges',"im actuntor for snid devices in cipenit
with the conductor and constructed to be op-

‘erated when the current from the conducter .';vf",_

ir interrupted, mechatism including a trip-

’ ?ing device for preventing the operation of
the actuator at breaks in the conductor, and -

menns for causing said tripping device to be
operated at each end of n brenk in the con-
ductor. - o : '
39. In un automatic stopping mechanism
~ombination with a work-
ing conductor, of a cer having stopping de-
vices, an actuator for said stopping devices ¢

co

in circuit with the conductor and construct-
‘ed to be operated when the current through

the conductor is interrupted, & local circuit, -
a switch in said circuit under the control of
the driver, and connections whereby ssid lo-

cal circuit prevents the operation of the ac-.
tuator when the current from the conductor
to the actuator is interrupted.

40. In an automatic stopping mechanism
for railroads, the combination with a work-
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ing-conductor, of a car having stopping de-

vices, an actuator for said devices in circuit
{vith the conductor and constructed to k2 op-
erated when the circuit fvom. the conductor
is _interrupted, & local circuit, & switch in 80
said circuit, and an actuator fockmg mech-

anism controlled from said local circuit.

41. In an automatic stopping mechanism

{for railroads, the combination with a work-

ing conductor, of a car having stopping de-
vices, an actuator for said devices in circuit
with the cenductor and constructed to b2 op-

erated when the circnit from the conductor

.is interrupted, a local circuit, an actuator

locking mechanism in said circuit, a circuit
closer, and means near the path of travel of

 the car for automatically operating said cir-
" cuit closer, . '

In testimon whéréof, 1 have hereunto set

my hand, in the presence of two subscribing 006
witnesses. ' c :

Witnesses:
A, Wo _ : , :
Jarms Q, Cron .

WILLIAM J. WILGUS.




