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will A. J. wraus, or New Yonic, r. r. 
STATES 

arrueror-reareases arearera-are-Yea. e. -- 

PATENT OFFICE, 

AUTOMATIC STOPPING MECHANISM FOR RAILwAY-1ANs, 

946,228. 

To all whom it may concern: 
Beit known that I, WILLIAA. J. WILGUs, 

a citizen of the United States, residing at 
New York, county of New York, and State 
of New York, have invented certain new and 
useful Improvements in Automatic S. y 

0 

s 

20 

35 

E. Mechanism, for Railway-Trains, ful escribed and reprecented in the following 
specification end the accompanying draw 
iigs, forning a part of the same. . 

this invention relates to certain in prose 
ments in automatic stopping mechanism for 
railway trains, 

In the operation of railways, and particu larly in the operation of electrically oper 
ated railways, on which high ?peed find frt 
quent servie are maintained, it is desirable A: the trains be provided with stopping 
devices which shall operate to prevent a 
train from A signal which is in stop 
position. It will he understood, pf cours. that such roads are usually divided into itable signals, blocks which are marked by such signals being also used in connection' 
with switches, and the pu of the auto 
;R. mechanism is to prevent the driyer of the frain from running by a signal 
which is set against hirn in ignoranco of the 
condition of the sign.nl. It is, the object of this invention to pro duce an improved stopping mechRnism 
which shall be of such a character as to pre 
vent the driver of a train from running by 
a signml which is sat ngainst him without 
his being apprised of that fact. 
A further object of the invention is to pro 

duce an inproved automatic stopping mech: 
anism for railrond trains which shall be of 
such a character that the driver of the train is prevented fron running by a signal, which 
is set against him, without being apprised of 
thnt fact but which also enables him to pass such a signal if the conditions render 
it, necessary, 

S 

50 

tribed and then specifically pointed out in 
55 

The invention further extends to certain 
inprovements in details of construction by 
which the objects referred to are carried into 
effect. ‘. . 
With these nind other objects in view the 

invention consists in certain constructions, 
and in certain parts, inprovements and com 
binations as will b hereinafter fully de 
the claim. - In the accompanying drawings-Figure 

11 but showing the 

a--a-pa-ra 

Spe&feation of I./6tar Petala, Petoined Jan. 11, 1905. 
Appl!ortion flod Itaroh (1, 1203. Serial to. 42,430. . 

1 is a diagrammatic plan view of a section 
of a railroad equipped with one form of cha improyed astomatic stopping mechanism, 
this view also illustrating the circuits em. 
E. Fig. 2 is a plan view, on en en larged scale of one form of a stop Inchan isln controlling-section which Indy form a 
part of the working conductor. 
5 and 6 are diagrammatic details illustratin 
the operation of R for in of mechanism whic 
may be employed to preven the operation 
of a stopping mechanism when R CCC 
in the working conductor. ig. 7 is a detail 
sectional elevation, on a larg? rule, of one fortin qf meghanish for effiti. g. the opera 
tion of the, controlling kiction of the wor 
ing conductor. Fig. 8 is a plan view of the 
construction shown in Fig. , the view being 
taken of the line 9-8 of Fig. 7. Fig. is a vily sinilar to Fig. 7 showing the pirta 
in a different position. Fig. 10 illustrates 

Figs. 3, 4, 

CO 

CS 

70 

a modified form of the construction illus 
trated in Fig. 7. Fig.11 is a view illucts, t 
ing a constriction of tripping mechanism which my be employed to prevent the op 
ei'itip of the topping devices under certain 
conditions. Fig.12 in view similar to Fig. part in a different posi 
tion. Fig. 13 is c, detail of the construction 
illustrated in Figg, 11 and 12. Fig. 14 is a 
plan view of a certain construction of actu 
a tornechanism for the stopping 'devices which may be emioyed in carrying the is 
vention into effect. Fig.15 is an enlarged detail yiew of a part of the construction 
shown in Fig. 14. Fig. 10 is a yiew, parkly 
in section, illustrating form of sighil and 
circuit controller which may be employed. 
Fig. 1 is a view similario Fig. i0, but 
showing the 3. in different positions. 
Figs, 18, 19, 20, 21 and 22 are detail views 
IEEE fentures of construction ly which th nal set against him if such action is neces. 
Snry. Fig.23 is a diagrammntic view illus 
trating the cires which may be ensloyed in connection with one form of the improved 
stopping mechanism. Fig. 2 is a diagram 
mntic view of the circuits which may be en 
ployed in connection with n nother form of 
the improved stopping merhanism. 

Referring to the drawings, and more par- - 
ticularly to IFig. 1, the track-rails are indi 
ented at nind the working condictor at 9, This working conductor miy be of any qual i? 

e driver is enabled to pass n sig 
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6 conductor is to supp 

46, be cat 

55 widely in character. o O 
trate two forms of construction for effecting 

80 the tird-rail is carried by insii 
usual t these insulators being in turn 

: 940,90. 

description, such, for instance, as a third 
rail or an over-hend conductor, the third rail type, however, being shown. It will be 
understood that the E. function of this 

trains. An electric-locomotive or car is in. 
10 dicated at 8, said locomotive or car being 

represented as attached to other cars, indi cated at 4. 
lin what are regardled as the best construc 

tions for carrying the invention into effect, 
16 the working-conductor will embody what 

may be terried a controlling section of short 
length, this section being indicated at . 
The purpose of this section is to control, through proper gencies, the stopping de 

20 vices on the car, locomotive or train, at the 
tine in signalis 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 perification, is meant to include any 
form of car or locomotive. In the best con 

So structions enbodying the invention means will be employed for rendering this con trolling-section operative or inoperative 
... with respect to the stopping devices. to be 
hereinafter described, and these means are, 

35 in the construction illustrated, of such a 
character as to be controlled from the signal 
employed. According to ong form of con 
striction illustrated (see Fig. 2) this con trolling section is made inoperative by 

40 changing or shifting its position. When the 
invention is carried into effect by a co 
struction in which the controlling section is 
made inoperative by change of position, the 
continuity of the working conductor my 
standing this change in position by suitable 
connections. In the construction illustrated 
in Fig. 2, this is effected ; connecting the 
ends of the section with the conductor by 

50 flexible bonds C. The movement given tle 
controlling section, by which its position is 
changed or sluifted, when the invention is 
carried into effect by the use of such a sec tion3ny be effected by means differing 

The drawings illus 
this change in position. Referring to the construction illustrated 
in Fig.2 and 7, 5 of 

carried by bracints 8. These brackets mn 
be provided with feet 9 arranged to slide 
between ways 10 formed on a suitable base 
which supports the brackets, so that the 

y the current which fur. 
, nishes the nibtive power for the motors of 

the trains, where the invention is employed for determining the position of the section. 
in connection with electrically operated 

device may be under the contro?p nal. The mean? by which the signal coi. 

widely. 

to remain undisturbed, notwitli 

ators of a 

braskets may be moved to carry Siemovable 
section into and out of line with the work. 
ining . here the invention is carried into effect 
by the employment of a movable section, 
sitable positioning mechanism will be used 

O 

While this mechanism may be varied widely 
in its construction, as shown it includes 
notor, indicated, it 11, the shaft of this notor being provided with a gear 12 in mesh 
with a gear 13 on ashnft 14 extending 
long the movable-section, as illustricted it Fig. 2. This shaft may be provided with a 
plurality of eccentrics 15, one for each of the carrying brackets for the controlling 
section. 5, the strap 16 of each eccentric b. 
ig SEE rod 17 to a socket 18. these socke slip. to the feet of the 
brackets. It will 

noved and the controlling section will be 
also moved. 
Where a movable controlling section, the 

novenent of which is determined by a posi tioning-device is employed, the Pig 
of the sig 

rols the positioning device when the cignal 
is employed for this purpose, may be varied 

lely. In the particular constriction illus 
trated in Figs, 1,2 and 7 to 10 inclusive, the 
motor is operated on a closed circuit Which 
nnny, as shown (see Fig. 1) derive its cur 
rent from the working conductor. In this 
figure, the wire leading into the actor is 
marked 19 and the ground wire leading 
from the motor is marked 20, it being shown 
as connected to one of the track rails. 
A circuit controller is indicated at 21. 

This circuit controller (see Figs, 16 and 1) inny be conveniently mounted in a box 22 
carrical on a post 23 which supports the 
E; the signal chosen for the pit "pose of 

i ustration leig the ordinary schiphore, 
the aran of which is indicated at 2. This 
circuit-controller or switch 21 may consist 
of a pivoted arm, as shown, arran to 
bridge pnir of terminals 25 in the branch 
19 of the circuit referred to. This pivoted 
arm may be formad with a cam ourface 26 
arranged ko be struck by a roller 27 on the 
crankarn 28 by which the semaphore arm 
is operated, the crank arm being in turn 
connected to the usual operating rod 29. 
A spring, as 80, may be employed to force 
the circuit controller away from the ter 
minals when the semaphore arm is at the 
danger position, as indicated in Fig. . 
The rioter my be provided with guitable. 

means, as, for instance, a spiral spring 31 
' on its shaft which tends to turn the motor. 
shaft in a direction contrary to that in 
which it is moved by the current passing 
hrough tha motor. W 

apparent that when the st 
motor shaft is turned, the brmclkets will be 

ith the construction 

7 

so. 
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so far described. it will be understood that 

p0 tonnections de?cribed will slide back, the 

20 

80 

AO 

45 

In the particular constructic 
s 

60 

fore, lie employed to place ERP; 

when the femaphne an or other form of 
signal is tet at langer, the circuit through 
the motor will be opeII, this sitting of the 

, rrrent tipplied to the not or, "The By 
31 will, therefore be free to operate and wi 
turn the motor shaft. The rotation of the 
motor shaft by the spring will turn the 
alhnft 14 which through the eccentrics and 

bricket carrying the movble epitolling 
pection from the popiti how in Fig. 7 
to the positiun shown in Fig. 9, . 

Intend of employing a sliding constric 
tion for the brackets, the brackets may be 

s . . naked 32 and 
the other marked 33. These bell-rranks 
inny' be pivoted at 34 to standard, 35 and 
the connecting rols 1 of the eccentric strips 
inity be connected to the arms 33. With this 
form of construction, the brackets, whea the 
eccentric shaft is operated will be rocked to 
shift the position of the movable controlling 
sortion. 

In constructions embodying the invention, 
the gperaticn of the stopping devices to be 
hereinafr described will depend upon 
varying he electrical relation of the stop 
ping devices it. to the Working conductor, and suitable means will, there 
devices in electrical connection with the 
working-conductor. While these means may 
be varied, they may include a collector, shoe 
of the usual type employed in third-rail 
construction, such a shoe being indicated at 
36, in Fig. 7. This shoe is pivoted at 3. 
to a bracket 38 suithly supportec on the 
car structure and ling maintained in op 
erative position by theisual torsion spring 
not shown. The topping devices enjoyed 
may be made effective either through the 
bring mechanism of the car or by uttin 
of the power from the car, or through both 
these agencies. In the particular constric 
tion illustrated. the stopping levices are 
made effective through both these agencies. 
While the particular construction of top 

ping devices employed may be varied, in 
the best constructions, they will include an 
actuator which may be electrically operated. 

on illustrated, 
this actuator includes (se RE: 14) n slitling 
rod 30, this rod being suitably connected to 
an ariatire 40, which arnature is in tt's 
connected to the cores 41 of nilolole silenoil, 
the windlings of which are inlicated it 2. 
This rod 3 may be provided with a lit alle retiring pring, rich, as indigeti at , 
by which tie ridiary be novelina lie". fion oppsite to the noveli'i procliteel by 
the core of the stole oil when it is energizel. 
The main train pipe for tle air brakes is 

65 indicated at 44 iaid the rod is shown as 

: passii; til'il it vav (' , t lie 'strict in 

air bi'itles. In it in Veii'i of the roll in 
th 'E' cirection will close the vent. 
The letails of construction by which this 
s 

attel. for that it's... are it ill state or lescript, 
When, it in the contriction shown, it is 

being ri (litlans its 'it': it i? the rod in 
'i' it'''li will v - it it trail pipe. his 

fi 'hilly lie l'ak' ... I he iplical. iii the 
III' i' W 'll win i t lie still 'til of 

effected are will under-tool in the frt 
7 

clesired to effect the stopping of the train 
not only ly applying the fakes but also by 
cutting off the power, the rod 30 of the nt. 
which may be a ranged to bridge in pair o 
termists 47 in the wiring of the notor. 

In the bit constrictions eploying the 
investic. lie act intor will operate on n 
closed circuit so that any defect in or disar 
rangement of the apparatus will be at once 
noticel. In the particular construction 
illustrated. the citiator mechanism is di 
rectly in circuit - with the working-conduc 
tor. "The circuits will be 'realil und 
stood, fron, the diagran Fig. 23, in which 
the circuits slow ire those which may be 
employed in an ordinary double-ended car. 
Referring to this figure, for collectors 30 
n' show, insiclins four collectors woull 
ordinarily bristill on the car. 
line wire is indicated at 8 and from this 
wire braiches 4) lead to two of the collectors 
36 and lanches 50 to the other two collec 
tors; 36. The vire 48 civiles into two 

Tle ini 

ccnstructed abell-cranks (ree Fig.10) one tinto may carry a circuit, breaker, as 46 
rn of the bell-ranks being 

B 

9. 

branches, 51.52, one of these braiches lead 
ing to the solenoid 42 at one end of the enr. 
and the other to the selenoid 42 it the oth.'" 
end of the ear. The ground wires for the 
solenoids are inclicated at 53. 

It will observed that when the parts ar." 
in the position shown in Fig. 23...that is to 
sny, when the collector. 3ire in contact with the controlling section. the cir" it will 
be made through one or the other of the 
solenoids 42, according to whether the car 
is running in one direction or the tither. 
tion is shifted so as to be out of cintact 
with the collectors 30, as will be the case in 
th. E. so far described when the semaphore arm is set at langer, the cilit 
through the solenoil will be broken. When 
the circuit is thus brilsen (referring to Fig. 
14) the spring 43 will opera- to Inovel the 
rol 3), this venting, the train pipe an at 
the same time breaking the control wiring 
circuit, so as to cut off the power fron...tle 
therefore, it will be understood tin it will 

inal set at langer, for the reason that when the signal is set at danger, the circuit through 

Whe'... however, the ovalle controlling see 

notor. With the apparatus so fards:cribe 
not be possible for the driver to run by a sig 

the actuating mechanism for the stopping 
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devices is necessarily broken, so that the 
brake, will be set and, the power cut off. Should the train be under such headway as 
to east, after the power his been cut of and 
the brake E. beyond the break in the working conductor formed by shifting the controlling-section it is apprent that the collectoric World begin condition to 
pick up arrent from the working-conduc 
tor, so that immediately the break was 
passed, the solenoid 42 would be energized. 
As soon as this Pit the rod 39 would 

the switch 46 caused to be pulled over an 
bridge the terminals 47, thus restoring the 
current to the motor circuit. A careless. 
driver, therefore might find himself in the 
condition where the brakes of his train were 
applied and the motor endeavoring to drive. 
the train gainst the pressure of the brakes, 
Means which may be varied widely in con 
struction may be employed for the purpose 
of preventing such a condition as this. In 
the particular construction shown, the end 

I gf the roda) is provided with a notch 39. 

35 

against novemen 
30 

which, when the current is shut off from tha 
solenoid 42 and the rod 39 shifted, is en 
g by a spring latch 39'. This latch 

be E. strong to held the rql even after the solenoid 
has been energized, and will, therefore, E. 
vent such a movement of the rod as will close 
the motor fircuit. This latch will be pro 
vided with a suitable handle which may be 
seized by the driver to release the latch. 

desirable and sometimes necessary for the 
driver of a train to pass a ?ignal ?et nt clan 

40 

46 

50 

r and to proceed to the next signal cau 
iously. While with the short controlling 
section it might be possible to cause the train 
to coast the etting up sificient is ll 
speed even thou inkcs 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 would result 
in annoyance to the passengers, in the best 
constructions involving the invention, there 
fore, neans will be 
driver may prevent the action of the stop 
ping devices underce' in circumstances, so 
that it may be possille for him to pass n sig: 
nal set against lin. The nean employed 
R. which the driver is enabled to prevent 
the inction of the stopping devices in the 
manner referred to miny, be wilely varied. They may, however, conveniently include a 
lock:njechnnism for the actuator. In the 
particular constraction illustratel. the actu 
intor rod 3 is provided with a nitch. which may be eigagedly liking bolt, 
The opersiting men for the locking tech 
anisin may be widely varied and will be 
wnlied according to the character of the 
locking mechanism employed. It may how 
ever, conveniently include a local circuit un 

idotted lines 64. 65. In t 

In Bis railroading, it is frequently 

t 

rovided whereby the 

der the control of a driver. I that ticular construction illustrated, the loeing 
bolt 55 is carried on the armature 56 of an 
electro-magnet 57. The circuit for this mars 
net 57 is shown in the diagram E. 

led O. 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 
0... When the circuit is closed this switch 

00 is in contact with the terminal 61 frogn 
which the current is led into the magnet 57 
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 
and the magnet S energized, the locking 
bolt will engage the notch in the actuator 
rod and prevent the movement of the rod 
eyen though the circuit through the tolenoid 
42 be interrupted. 
. A modification of the locking mechanism 
is also illustrated in Fig. 23 which presents 
some advanta In this construction, the 
current from the battery is carried by inde pendent wiring around the spools of the 
solenoid... the circuit t indicated by the 

o he construction in 
dicated in dotted lines, the lock will be ef-. 
feet by the lottery current gperatii 
through the solenoid even though E. 
from the working conductor through the 
solenoid 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 sich as to permit an indefinite giuspension 
of the operation of their devices, or sich that 

careless driver night overlook the fact 
that he has prevented the nction of the stop 
ping devices and so fail to restore them to 
R.E. conclition. For tliege reasons, creios. in the best construction, the 
mechnnish for preventing the operation of 
the stopping devices, under the circuin 
strinces referred to, will be of stich in chnr. 
acter that the stopping devices will be auto 
intically '-tirect to action as soon as the 
river relives his hend from the interrupt. 

ing or preventing mechanism. While the 
means employel for this purpos2 may be 
variel. iii the constructi: ) illustrinted the 
switch (30 (see Fig. 21) is arranged to le 
operated by a can (6 on n shn ft 07, this shaft 
loeing proviled with inspiring (38 which nor 
anally E's, shift in the position gloy. 
in Fig.21 in which the circuit is normally 
open tle switch (50 being away from the 
terminal 61. This switch may be conven 
iently located in a box in a controller case 
(31), which case inity be provided with in key. 
hoe, as F(). through which a key 71 for R 
ating the shaft may be inserted. The shaft 
37, see Fig. 22, may be provided eith a pro 
jection which is engaged by the key in 
the usual manner. The construction is such, 
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25 3 which ben's the on 08 lifore re 

lowever, that the pring 68 will return the 
shaft as soon as tlit 'cretire is renovel frill 
the key, so that the circuit controlleul by the switchco will be normally open, in 

15 other words, the mechanism for locking thi" 
actuator will be interative except lirig the period u? positive peratiui loy the 
aliver, . When the driver see, a signal set agilist 

10 in but collituns are si'i in the is eve': theless required to pass the signal, he slotill 
be conpelled to logo at reducel speed, the 
usunrile being that the train hall come to 
a fill g and then proceed with cation 

! is pittle signal. 
In the bent coistrictioi is involving tie in 

venticn, meals will be provided to privet 
the operation of the mecialism for sit-it:lid 
ing the action of the stopping desices except 

20 when tle train is moving it is predetermited 
speed. The acclianish for Ein this: into effect any be widely varie?. In the 
'particular cutstruction illustrated, here is provilled (see lig, 18 to 21) a locking bolt 
ferred to, Tle controller lhandle 4 of the 

040,808 C. 

hen, the bolt, in is inoperative condition, lift is, when it is not iii engagement with 
the actualpr rod. In prder, therefore for the 
driver, to be provided with the key for ten porterly presenting the operation of the 
?topping evices, he inst be sire that the 
on 8 is icopcrative position. 
Where thic invertion is carried into effect 

by lis' use of collecturs operating in connec 
tion with a working-conductor, neans should be provided for automatically preveiting 
the operation of the 'stopping devices at 
breaks in the conductor where track condi 
ius retire slich breaks and where no stop 
is intended. The automatic mechanism em. loyed for thus preventing the operation of 
the stopping devices E. widely varied. 

tle construction illustrated, there is pro vided a tripping mechanism which is nutp 
matically', actuated and which, through 
proper agencies prevents the operation of 
the actuator. iter to Figs. 11 to 18, 
the tripping mechanism includes a trippin 
rod 7, the lower end of which is forn 
with an open-hpolk 80 whichrhook is engaged 
by an operating arm 81 which may be con. 

notor is provided with suitable means for veniently formed in one piece with the col. 
controlling this bolt, such, for instance, as 
a flange 75 fast thereon. The cottroller han, 

30 lle is slown in stop position in Fig. 18, and 
it will be seen that it must be a profiched 
very nearly to this positior before the bolt 
3 will be free to operate, so that the specul 
of the car must be reduced almost to a 

35 minimum before the bolt 3 can pass, the 
flange 5, that is, before the key 71 can turn 
the shaft (57. 
Under certain circumstances, it may be cle sirable to prevent the operation of the stop. 

40 ping devices altogether, as, for instance, 
when a car is provided with stopping devices 
at each end one set or the other should be 
put of commission, nceurding to the direction 
in which the 't' is running. Again. if the 

45 train being operated is of the multiple unit 
type it will be unnecessary, and, inleed, un 
desirable, to have any stopping devices in 
operation except those on the front end of 
the leading car. For these and other 

50 reasons, therefore, menns should be provided for preventing the operation of the stopping 
levecs for agrenterur less tine, neeriling 
to the operating conditions. While thik may 
be don in various ways, it may be coli. 65 veniently effected by providing the actuator 
ril 89 with a notch 7, this notch being en 
Eg: by lock bolt 78 operated by the 
E. 71. Various safeguards may be pro 
vided for EYE: the unauthorized op 

60 eration of his lock bolt . In the best con 
structions, however, it will be inade so as to 
be operated by the same key which operates, 
the meclanism for closing the local circuit, 
and the costruction should be such that the 

lector 36, this arm extending, rearwardly 
from the pivotal point of the collector. This 
tripping rod 79 may be provided with a 
circuit closer 82 arranged to bridge the ter. 
inals 83, 84 of a circuit which may be 

caused to control the actuator locking de 
yies before described. Referring to Fig 
23, the circuit-closer or switcl 82 is locate 
in a circuit leading from the battery 58 he 
fore described. This circuit may comprise 
wire 85 leading to the terminal 83, in wire 8 
lentling from the terminal to the magnet, thi 
return to the battery being by the wire (5: 
before referred to. A suitable locking mech 
anism may be employed in connection witl 
this tripping rod, such, for instan'e. a 
a spring bolt 8 (see Fig. 12) engaging wit 
a lotch 88 in the shank of the tripping rod 
Means should be provided furoperatin 

the tripping mechanism when such mechan 
ism is Niyi for the E. referre 
to, and these means should ocated in suel away as to automatically operate the t 
ping mechanism when n break occurs in t? working-condictor. In the particult' ch 
htruction shown (see Fig. 3 to G inclusive 
here is provided an inclined blocks!, tlhi 
block being located at a break in the coil 
ductor, the purpose of which is to rick 
collector 30 upward so that he arm,81, will 
actuate the ripping rod, and draw it low. 
to such a point thint the locking bolt 8 Wi 
engage. When (see Figh, 3 to 6 and Fig 
12) the collector runs out of contact wit 
h working conductor 2 by reason of 
break therein. it runs up on the inclin' 
block S9 before referred to, which bloc 

's key cannot be drawn from the lock except throws the collector from the position show 
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and the car motor at 91. 

e 60, as 
in F 11 to the position chorn in Fig. 12. 
At this time, as will be readily understood, 
the circuit before described in closed through the magnets which is the actuator locking 
bolt pagnet. Even, though, therefore, the 
circuit through the actuator solenoid is 
broken, the actuator rod will be automatic ally prevented from acting. 

ration of the mechanism so far 
described will be RE; from the descrip tige specially when taken in connection 
with the circuits, illustrated in Fig. 23. In this in addition to the circuits alrently 
described, the generator is indicated at 0, 

The current is 
taken from the working-conductor for pro 
g E. by the shoes 02, the circuits from these shoes into the motor being readily 
traced. 

In the apparatus so far described, the stopping devices are operated by changing 
the electrical relation between a controlling 
section of the ESE and the eans for operating the stopping devices, as this change in the electrical relation being 
effected by movir ying the section so that it wi be out of physical contact with the electrical opping chanian of the carrheinven. 
tionnay, however, be embodied inconstruc. 
tions in which the controlling section is not 
made moyable but is nade inoperative with 
respect to the electrical stopping devices on 
a car in other wa One schembuliment 
is illustrated in 
represents a generator which throu 
94, branches 95, 96.97, 08 and 99 will supply current to the working conductor 2 which is 
different in its characteristics from the pro 
pulsion current which is passing though the 
conductor. In this forin of construction, 
the bonds 6 will be reactance bonds whic 
will permit the fift of the propulsion : current but which will not permit the paris 
gage of the current from the generator $3. 

branche 90, 98 which supply current to the short sections 5 havingswitches 100 
in them which may be controlled from the 
gemaphore posts 23 in the manner herein 
before described and illustrated in Fig. 15. 
The circuits through the cars may be the 
ame as those hereinbefore described, the ac 
tuator rod 89 and the solenoids for control-: 

f it being illustrated in the diagram. It 
will be understood, however, that the wiring 
and circuit connections of these silenoids 
will be such as to be immune to the propul 

86 this 

gion current. ... With the construction cle 
scribed in Fig. 24, the current will pass from the working-conductor into the stopping de 
vices on the car, through the actuator solen 
old and back to the enerator, in the me manner as that heretofore described. This 
condition will continue as the work 
in-conductor is supplied with current from 

SS. When, hovner, eay 

ig. 24. In this figure. $3. 
a lic 

schapliure a ran is fict at danger, the oritic 
100 EE and the controliig-section of the working-conductor while it is supplied 
with propulsion errent, is not supplied with 
the cirrent which is necessary to operate the to 
solenoids of the actor mechanism of the 
stopping devices. When therefore, a train 
reaches in section of conductor which is not 
provided with the particular kind of cur 
rent necessary to operate the not untor meth 75 
innis: solenoid, the brakes will be applied 
and the power shut off, in the manner here. 
inbefore described. 

It will be observed that the various agen 
cies hereinbefore described in connection co, 
with the first form of the apparatus may be 
employed in connection with the apparatus diarimmatically illustratel in Fig.24. 
Other motifications of the apparatus by 

which the invention is carried into effect 85 
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 described. 

Certain novel features shown but not to 
claimed herein are claimed in a companion 
Rication No. 448,320. filed Augist 13, 
What is claimed is:-- . . 
1. In an if tutomatic stopping mechani-li ps 

for railronds... the combination with a car 
provided with binking devices, of it working 
conductor, said conductor including a short 
controlling section for coperating with the 
stopping levices, a signal, and leans con- . () 
rollect y the signal for rendering said Ecc. 

tion inoparative sith respect to snid sto; 
ping levices. 

2. In an Aukamnéic stopping mechanish 
for railroids, i.e. 'oubination with a car 105 
provided with stopping devices and a current 
tollector, of n working conductor, said con lictor including a short controlling section, 
connections whereby the controlling section 
any effect the operation of the stopping de- 1:0 
vices, a signal, neans controlled by the sig 
nal for placing the section in operative er 
inoperative condition with respect to the 
collector, and means under the control of the 
driver for tendering the connections between 15 
the controlling section and he stopping de 
vices operative or inoperative. 

3. In an automatic stopping mechanism 
for railroads, the combination with a car 
provided with stopping devicer, oia work-leo ing conductor including a conrolling. Sec 
tid, connections whereby the controlling 
section may effect the operation of the st ping devices, a signal, means whereby the 
signal places the controlling section in oper- 3.5 
ative or inoperative condition, and means 
for preventitig, the operation of the stopping 
devices at breaks in the working conductor. 

4. In an attomatic E. Ynechanism per railroads, the combination with R car le) 



s 

laying braking devices and a curs: :ol. lector of a signal, a working conductor in cluding a short controlling section, and 
meanscontrolled by the signal for prevent 

sing ?aid controlling lection from supplying 
current to the collector. 

In an automatic stopping.nechanism 
for railroads, the combination with a signal, of working.conductor...and means epn. 

to trolled by the signal for shifting the position 
of a part of the working conductor. 
on in automatic stopping. mechanism for 'railways, the combination with a signal, 

of a working conductor including a S; 
18 controllins section, a car having stopping is device including, a current pollector Hai. 

means controlled by the signal for prayer 
ing contact between the collector and the 
ection. . . "... I 

20. "In an automatic topping 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 

25 ing connections between the itioning 
mechanian and the signal whereby the gig nal controls the operation of the positioning 
techanian. 

movable controlling sections, of meets for 
producing a movement thereof whereby a 
section may be rendered operative or inop. 
erative with respect to stopping levices . 
mounted on the car, end Inerns controlled by '' ) tle driver for rendering said movement in 
effective. 

13. In an Rutoristic stopping mechanism 
for railways, the combination with a work 
ing conductor, of a plurality of short con- rts 
trolling sections i line with the conductor, electrical devices for producing a change' in 
condition of saidsections, whereby a section E. be rendered operative or inoperative 
ygith respect to stopping devices nuounted on so he chornyfrid circuin order iing, Beid electrical devices, mennivierby 
said nonally closed circuito any be opened 
to produc3 the in condition, and 
means colo&rolled by the driver whereby the cis 
change it condition of a section is rehdered 
ineffectivo. . . 14. In on automatic stopping mechanism 
for railways, the combination with a work 
E. conductor, of a plurality of short con-co trolling sections in line with the conductor, 
electrical devices for producing a change.ir 

aulo . . condition of saidsections, whereby a section 
8. In an automatic stopping heehanism may be rendered operative, or inoperativa 

so for railroads, the combination with work-yich respret to E. devicas mounted on 98 ling short controlling ec- the car, normally closed circuits for opert 
tion of an electrically operated positioning ing, said electrical device, means whereby 
mechanin including a normally closed cir bid normally closed circuits my be opened 
cuit, a circuit breaker in the circuit, a signal, to produce the change in condition, means , , 

so and neins whereby the signal controls the controlled by the driver whereby the change 100 
ii. circuit breaker. . in condition of a section is rendered inese 
! 9. In an automatic E. mechanism live cignals, and means' whereby e.e. indi 

- for railroads, he combination with work-cations of said, signals are changed in, c 
: ing conductor having ashort controlling sec-cordale with the changs in condition of the 

40 tion, of motor for deterraining the posi-controlling eections, . . . . . .05. '. tiga'of the section a sign, and connections 15. In in automatic stoppingnechnian g the ini controls the operation of for Irilyays, the combinition with a plural the moor. ity of short novelle controlling lections, of 
10. In an automatic stopping mechanism 

45 for railroads, the combination with work ing conductor having a short controlling see 
tion, of a motor operating on, a normally. 
closed circuit, connections whereby the notor determines, the position of the controlliny 

to saction, a circuitbreaker in the circuit, a sig 
: nal, and connections whereby the signal con 
y trols the circuit breaker. O e. 

11. In an automatic stopping mechanisin. 
for railways, the combinition with a i. i. i ss ingconductor, of a plurality of shortco 

electrical devicta for producing a movement. 
of said sectiois, whereby a section my b3. 110 rendered operative or inoperative with ra 
spect to oto gy devices mounted on the car normally c circuits for operating i 
electrical devices, means whereby caid ?h:- 
rally closed circuits may be opened to pro- 1.5 
,duce a movement of a section, and means 
controlled by the driver wherby the nove 
ment of the esction is rendered ineffective. 

16. In an automatic E. mechanism for railwaya, he combination with aplintrol. 15. 
ity shprt innovable controllins sectiono, of electric? devices for producing novement 
of said sections, whereby a section my be 
rendered operative or inpperative with re 

I spect to stopping devices monted on the 125 
car, normal closed circuita for operating 
iáietric devices, means whereby aid 

normally closed circuits may be opened to 
produce movement of the sections, means controlled by the driver whereby the nover EU 

trolling sections in line, with the conductor, 
each of said sections being in circuit with a 
source of electrical energy, means for chang 
ing the condition of saidsections, so asp so render them operative or' inoperative with 

} respect to stopping devices mounted to a 
car, and means controlled by the driver for 

- rendering said change ineffective. . O 
12. In an automatic stopping mechanism 

as for railways, the combination with short, 

  

  



10 sourcotelectrical eneray, aear having st 

is the car an 

ment of the sections is rendered infective nigan, and means whereby the indications 
O ?ignals are changed in Rccordance. 
with the movement of the ?ections. 

is 17. In an Hitomatic ping mechanian 
for railways, the combinatin with a work 
ES conducts, of a plurality pfahort con ling sections arraged along the conduc 
tory said pectigus being in circuit with a 
ping devices theon, neiris for changing t 
iition aid pections A. t s: operative or no VO W 
to the EPs: t ...E. O OVOnt on of, the stopp SE his ing the change in g 
tion of the controlling sections, signals, and 
means whereby the indication of aid signals' 

so are changed inaccordance with the change in condition of the controlling sections. 
18.h an automatic stopping mechanism for riilways, the combination of a plurality for railroads, the combination with a work of short movable controlling sections, a car 2s having stopping devices, mens for produce 

ing a movement of said. Sections whereby a. ity;Pacific a re. O O V 
and means mounted on the E. 

so control of the driver for preventing the 
eration of the stopping device notwithotahd ing the movement of controlling section. 

9. In an automatic, stopping mechanism for railways, the combination of a plurality 
35 of short movable controlling pections, each of 

said sections being in circuit with a source of electrical energy, a car having stopping de 
vices, means for producing a movement of 
aid lections, whereby a section may be ren 40 dered operative or inoperative with respect to 

the stopping device ind means nunted on the eaf and under the control of the driver 
for EY the operation of the stopping 
device notwithstanding the movement of in 

46 cost section. 20, p. iii. Rutomatic stopping mechanism 
for railroads, the combinition with car having current collector and stoppinal. 
vice, of a working conductor, with which so the collector coöperate, an electrically 
operated actuatpr for said, stepping device, 

mornially cloned circuit inclifting the col 
lector and tlectator, and nehis under ... the control of the driver for preventing the 

55 operation of the actuator when the electrical 
connection between the conductor and the collector is interrupted. 
21 in an automatic stopping mechanism 

for railroads, the combination with a wurk 0 ingeonductor including a short controlling 
nection, of a car having a current collector and stopping devices, in electrically oper 
ated actuator for the i evices, a nor 
inally closed circuit E. is the collector and the actuator the breaking 

tween the collector and 

tion lb 

cuit wi 

04.08 

of which circuit, effects the operation of the 
actuator, a l, and means under the con 
trol of the for regulating the ele 
trical connection between the aid 
the controlling section. S. 

22. In an Antonatic stoppingnesiana 
for railroads, the coabination with a wo 
ing conductor including a short coa 
section, of a car having a current Rnd stopping devices, an electrically oper- rs 
inted actuitor for the stopping devicea or 
nally closed circuit including the conductor, 
the collector and the actuator the breaking 
of which circuit effects the o ion of the 
actuator a signal means under the Count O 
'of the signal for 
connection between the collector and the 
Eli g means undertin control of the driver for preven 

operation of the Actuator the t s 
connection, between the collector and the conductor is interrupted. 

28,. In an automatic stopping rechanian 
ing conductor including a fort controllin BG 
E. of a car having a current and stopping devices, in electricly oper 
ated actuato for the stopping devices a normally closed circuit iuding the one 
ductor, the collector and the adator the D5 breaking of which circuit oftects the open 
tion of the actuator a means under 
the control of the signal for f tho electrical connection between the collector and the controlling section, and electrically 100 
operated means under the control of the 
driver for preventing the operation of the 
actuator when the electrical connection be the conductor is in 
terrupted, O3. 

24. In an automatic stopping rechanian for i with a work 
COO. O. means whereby life of theodic 

operative or inoperative, a car having a lite 
current collector, and stopping devices an actuator for aid deviceerinancyberbyth 
actuator may be operated when the lectrical 
connection between the collector and the 
working conductor is interrupted, means in 115 cluding a nannally operated device for pre: 
venting the 3. of the actuator, and means for rendering said device inoperative except during the period of positive opera 

the iriver. O 
25. In an altonati stopping.nechinnism 

for railways, the combination with a work 
ing conductor, of a s: short con i sections, said tections being in cir 

a source of electrical energy, R car 
having a current collector and stopging de 
vices, means for rendering the sections in 
operative with, respect to the collector, an 
actuator for the stopping devices, means whereby the actuator inaybe operated when 180 

120 

s 
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is rending said device inoperative dult 

'ss actuator for 

tha ectiona are rendered inoperative with 
reopect to the collects, means including a rainually operated device for pi:3venting 
the operation of the Egurator, and Linean fic 

the period of positive mneration by Ring 
driver, 

26. In an automatic stopping mechanira 
for railroads, the combination with a work 10 ing conductor of a signal, mans whereby 
th 

in col cooperating with the conduc 
tran electric motor on the ca, a motor 

1s controller p devices on the car, an AD 

cctuator for whereby the actuatory be operati wha 
the electrical connection between the col loctor and the working-conductoria, i.e.- : 

20 rupted, devices under the control of the driver for preventing the operation of the 
actuator, and means whereby said devices 
r) ridered inoperative except when the 
ter controller is in a predateisninct posi 

25 to 9. In en entonesistopping nechanigh 
for railways, the com on with a work 
ingonductor, of a plurality of short con: 

ing sections in circuit with a source of 20 electrical , a car having a current col 
lector, means or randering the controllin 
sections inoperative with to the co 
lector, an ic motor on car, a motor 
controller, prisis the car, an O p evices, Ongans 
whereby the actuator E. operato when 

, a section is inoperative with 
is: devices St. con driver for preventing 

40 actuator, and meins wh said devices terridered inoperative except when the r controller is in a predetermined posi 
On. 28. In an automotic stopping mechanisin 

of thie 

45 for railroads the combination with work 
ing conductor including a short lench',0th 
trolling section, of a car having a current 
collector thereon, a si by tho signal for ering the controlling 

60 saction f or inoperatiye with respect 
to the 3. devices of the cit, 

... --- 

cuit including the coll 
the interruption of which effects the oparin 

Estion of the actuator, and means under the control of the driver for preventiag; the op 
eration of the actuator when the electrical 
connection between the eclector and the see- s - . . for holding said manually operated means in 

so 29. In an atomatic stopping.nethanism 
tion is interrupted. ' 
for railway, the combination with a work: ing conductor including plurality of chot Ellising sections, aidsections being in source of electrical anergy, is 

as car having a current collector Chatson, teness 
circuit with 

ya or inoperative with respect 
lscor, g devices' on the car, a nor 
smally closed circuit including 
and the actuator the interruption of which 
effects the operation of the actuator, and 
preventing the operaticn of 
when the i 

alreaders apart of aid conductor operative or inoperative, a cashying a cur-, 

E. Eachs. 

to Cao closed circuit, is, CO 
tion of the way 

means controlled. 

for a normally ch cir. 
iller and 

I actuator, manually 

for rardori; 3, .2 cc... c. actions opera 
to the col 

the collectic." 

means under the control of the driver for 
the actuator 

connection between the 
collector and a section is interrup&t. 80. In An'automatic stoppinachania 
for railways, the combination with a wor 

conducer, of aFig. of short octa 
EE sections bain in cir suit with Carcs of electrical energy, rear having a clector thanyon, ripens for:dar in the section ornivooringpertive with 
typect to the collector, topic device.3 g) 
the car, an s: a normally. 
closed circuit including the to actuator, manually.opsr. venting the operation o the actator when 

ector and the 

the electrical connection batv7oantha collector 
and a section is intrupted, end Gerns for 
holding said risily crited rains in iteertive position scept during the 3 
riod of manual oparation. 81. In an autoinetigopping.nechanian 
for railways, the coaibiihinion with a work 
SE of plurality of short con troling sectionscid sections being it, circa: 
with a source of electrical energy, c, tirhev 
ing a collector thoron, means for randering the sections operative or inoperative with 
respect to the collector, stopping derices on 
the car, an actuator therefore normally lector and the 

the electrical connection between the col 
lector and a cection is interrupted, and mean? the operation of the mel for preventi rens arcept when the caric 
O ined speed. at a predakal: 

for railways, the combination with a work 

ted means for 

y, operated means, for pre 
venting the operation of the actuator when , 

82. In an automatic stopping mchanica 

70 

CO 

es 

SEE of a plurality of cort cer 
tr lingsstetions sidections big in cirii; 
vich cours of electrical anary, a car hav 
in , Ecco: throa, whens or enderi, U e O 

the citation opalative of 
respect to the collector, to 
the car an actuator cloed circuit including the collector and the 

ostrated moans for pre 
venting the operation of the actuator whip 
the electrical connection 3tvy ten the ec 

ve with 
devices a otra normally. 

lector and a section is interrupted, means 
inoperative position except during the pe 
iod of manual operation, and means for prevanting the operation of said manually 
paradiens except when the car is mov at a predetermined speed. 
83. It" an autocastic stopiracy raechenian, 
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O 

for railroa 
ha stopping device of in electrically 
RE actuator therefor"a key controlled 

S the or and an independent key-con 
tled mechanically operatedlocking mech 
ania for the actuato,paid.locking mach. 
the sameAliams 

O 3. 
or railroads, the combinition with r 

actuator therefor, a key-controll 

mechanically operated locking mechanism 
for the s said locking mechanisms 
being constructed to be operated by the same 

and nea 
O A 
the key is in working position. 

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

E; with the conductor for operating e stopping devices, and means for auto 
as 

matically preventing the operation of the 
stopping devices at breaks in the working 

80 conductor. 
86. In an automatic stopping mechanism 

for railroads, the combination with a work ing-conductor, of a car having stopping de 
vices, an actuator in circuit with the con 
ductor and constructed to be operated when 
the current from the conductor is interrupt ed, and means for automatically 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 stopping de 
vices, an actuator in circuit with the con 
ductor and constructed to be operated when 

45 the current from the conductoris interrupt ed, mechanism for preventing the o tion of'hentiator t EE 
and means near the path of travel of the car 
for said mechanian. 

50 88.In an automatic stopping mechanism 

the conibination with a car 

operated locking mechanism for 

f an automatic stopping mechaniem 
Age: devices, of an electrically 

whereby said locking mech 
ins are rendered inoperative except when 

for railroads, the combination with n work. 
ing conductor, of ch" having stopping de 
vices, in actuator for said devices ceuit 
with the conductor nind constructed to be op 
erated when the current from the conductor ; , ir interrupted, mechanism including a trip 
ping device for preventing the operation of 

ims being constructed to be operated by g dev he actuator at breaks in the conductor, and means for causing said tripping device to be 
operated at each end of areak in the con 
ductor, 

89. In an automatic stopping mechanism 
co 

bd for railroads, thecombination with a work 
electrically operated locking mechanism for 
the actuator, an independent key-controlled. 

ing conductor, of acer having stopping de 
vices, an actuator for said stopping devices.Cis 
in circuit with the conductor and construct 
ed to be operated when the current, through 
the conductoris interrupted, a local circuit 
a switch in said circuit under the control of 
the driver, and connections whereby said lo- 70 
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 mechanish 
for railroads, the combination with a work ing-conductor, of a car having stopping de 
vices, an actuator for said devices in circuit 
twith the conductor and constructed toba op 
erated when the circuit from the conductor isinterrupted, a local circuit, a switch in 80 said circuit, and an actuator locking mech 
anism controlled from said local circuit. 41. In an automatic stopping mechanism 
for railroads, the combination with a work 
ing conductor, of car having stopping de 
vices, an actuator for said devices in circuit 
with the conductor and constructed to be op 
erated when the circuit from he conductor 

76 : 

is interrupted, a local circuit, an actuator 
locking mechanism in said circuit, a circuit 90 
closer, and means near the path waii , the car for automatically operating said cir 
cuit closer. . 

In testimony whereof, I have hereunippet 
my hand, in the presence of two subscribing 05 
Witnesses. 

WILLIAM J. WILGU8, 
Witnesses: 

AWE) 
JArams Q RICE, 

  


