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~ To all whom it may concern :
-Be it known that I, WiLLiAM C. CRANDELL,
Jr a citizen of the Umted States, residing at
Phllade]plna, in the county of Phlladelphla and
¢ State of Pennsylvania, have invented certain
new and useful Improvements in Method and
- Apparatus for Auntomatically Stopping Rail-
- road-Trains; and I do hereby declare .the fol-
lowing to be a full, clear, and exact description

10 of the invention, reference being had to the

accompanying dra.wmgs, which form part of
this specification, in which—

Figure 11is a plan illustrating a smgle track .
IFig.2 is a .

eqmpped with my improvements.

15 similar view of a double track. Tig. 3 is an
elevation of train and track. Tig.4 is a de-
tail perspective. Fig, 5 is a broken elevatlon,
shewmg the contact-plates secured to poles.
IFig, 6 is a detail section of brush and bruash-
TFig. 7is an inverted -plan of brash-
holder. Iig. 8is a

| 1llustrat1ng the mechanism designed to be ap-
plied thereto; and Figs. 9, 10, and 11 are ele-

vations of such mechmusm in different posi- |

25 tions, drawn to an enlarged scale. .
- My invention has for its object to pmwde
means for automatically stopping railway-

~trains in cases of danger from open draw-

bru]ges or switches, and to prevent collisions.

- 30 Inecarrying my invention into effect I place

npon each loecomotive - engine a battery or

- equivalent generator, an electro-magnet, and
armature. I also provide a lever, which is in
connection with the. whistle, the. steam -inlet to

35 the cylinders, and the air- brake lever.
pole of the battery or generator makes ﬂround
throngh the wheels ef the engine and track,
“The other pole leads to a brush on the engine,
which is designed to make ground through a

40 contact-plate besule the track. Ifsuch ground
be made, the circuit is closed on the electro-
magnet mentioned, and its armature is at-
traeted If ground be not made, the armature
isunattracted when the engine passes the con-

45 tact-plate mentioned. There. is.also on the
engine a vertically- moving bar or spindle,
carrying at its lower end a shoe or wheel de-
signed to ride upon an incline or elevation lo-
cated inside the track. When this shoe or

50 Wheelmonnts the melme the bar rises, and as | mains broken until the same train has pro- oo

(No model.)

a section of a locomotive, |

One

‘magnets, and armatures of the latter

| the shoe or wheel leaves the incline the bar

descends. This movement of the bar is ef-
fected at the same time that the engine-brush
18 1n contact with the plate already mentioned.
The bar and the armature have latch - heads
opposed to each other, so that they may be
engaged or clutched together, and the arma-
ture 1s connected with the lever which con-
trols the whistle, steam-port, and air-brakes.

If ground be made through the engine-brush

aund 1ts contaect-plate, the armature is attracted
while the vertical ba,r ascends and descends,
and 18 out of the path of the latter, so that no
engagement of the latch-heads is effected. 1If
ground be not made at the time specified, the

| armature 1s unattracted, and an engagement

of the]atch heads takes place, the result being
that steam is cut off from the ecylinders, the
whistle blown, and the brakes put on. Now,
ground will be made if the track ahead be
clear, and switches, &e., are closed, but it will

i not be made if the traek for a eertain dis-

tance ahead be not clear, or if within that
distance there be an open switch or draw-
bridge. The poleof the battery on the engine
which connects with the brush thereon also
has connection with another brush on the rear
car of the train, which latter brush gets con-

tact with another plate beside the track, so as

to restore ground for the engine br ush plate
a following train, as hereinafter specified.

'The opening and closmg of .circuit through

the contact-plate on which the engine-brush
rubs is accomplished in the fellewmo manners:
Along the track at each station er'at either
end of every block of division are located mag-
nets having connection with contact-plates

‘upon which the brushes of the engine and rear

car rub in passing. Circuit for the engine-bat-
tery is made by way of the contact-plates, line-

In cer-

|
i

6o .

7c

So

gC

tain positions of the armatures of these line-

magnetssuch armatures makeecirenit to ground.
In another position of said armatures such cir-
cult is broken. In passing a station, if the
block ahead be clear, the engine-battery finds

-a return-circuit by 'way of the ground-cirenit,

which 1s broken the momenttheengine passes,
or just after it has passed. Such ground re-
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. 2135;
.7 vanie ‘battery: or other electric generator, a,

cand an - electro-magnet,; B, with armature . b,
. having hooked end or lateh head o',

oarmature is pivoted at its upper end to ale-
ver, ‘C, having connection, as shown, with the
“whistle, the cylinder Szteelfn-ipert, and also with
“the brake apphances, whereby when . the ar-
mature end of said:lever is drawn down the
~whistle will be blown, steam -cut off from the
~eylinders, and the brakes applied.
tery. makes ground from one side or pole
~through the e¢ngine-wheels and railway-track,.
and fromm the other pole o1 side through - a
“Dbrush, Dyon theengine.
of battely a wire leads to a lnuah. D" o1 the
- Tearcar of the train. L SRR
- IS represents a vertical lml 01" bfw ddaptedé
| .te be moved ap and . down. in bearings on the
Said rod carries at its lower end a
shoe or wheel, ¢, and is encireled by a spiral

R

40
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the first station.
- draw-bridge on @ block, ground for the en-|
-a.g1=11e=batte13 by way. of the contact-plate: 18 |
- made through or by such switehor draw-bridge.
- in such manner that eround is broken 1if the |
switch or draw-bridge be opened, so that no
. train can enterupon such blo¢k without:being.
~stopped until such switch or draw- hmdﬂ‘e be:
RS eleeed or in its proper position.
- Referring to theaccompanying dl.:um] ﬂ's, A
demgnetee aleemnetwe.eugn_leeemgm oagal- |

engine.

‘ceeded two blocks; but just as it passes the:|
third station it restores ground for the first |
station by closing the: bdtter}_;' circuit through |
the rear brush on one of the line-magnets of.
“Wlen there 1s & switch or:|

spring, ¢/, which tends constantly to hold it
down, yet yvields to permit its upward move-
ment, as hereinafter described. The upperend
of rod I& has a lateh-head, ¢°, which 1s in line
with the lateh-head ) of the armature b when
the latter 1s unatiracted by the magnet.

I represents a contact-plate or other con-
ducting-surface on the side of the track, on
which the brash D ruabs in passing, and 1t/ 1s
another plate, on which the rear-car brush D/
makes like contact. From plate If circuit 1s
made to ground, as hereinafter described.

H represents an incline located between the
railway-tracksandupon which thewheelorshoe
¢ rides in passing, causing the vertical rod If
to ascend. The wheel or shoe rides on this in-
cline at the same time that the brash D 1s in

“¢ontact with the plate I', 1f the engine-bat-

tery has ground by way of said plate, said bat-
teryis threwn on the magnet I, attracting the
armature b and holding it out ot the pa,tl1 of
the lateh-head on rod E as latter ascends and
descends., It follows that if the engine-battery
get a ground through its brush passing a plate,
I7, the engine is not stopped. lf, however, said
battery does not secure such ground through
said brush, the armature 0 1s not attracted and
remains in the path of the lateh - head of the
vertical rod, being engaged thereby when the
latter descends, thus drawing down the lever
C, causing the Whlbtle to be blown steam cuat
off from the cylinders, and the air-brakes ap-

- The bat-

IFrom the latter.pole

Said

~eled or inclined, as shown.

)
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plied. . On the line of way,and adjacent to the =
plates ¥ I/, are the electro-magnets and appli-

ances whereby ground 18 mafle 'md brohen, as

f shall be now described.

I represents an electro - nmgnet hwmg an

‘Irmeture. ?, with letl'a,etmg spring ¢ and .ad-
justable front stop, %,

‘The free end of the ar-
anature has a proj ecting spring,+’, which makes
connection with the stop %, and it has alse a -
back rib, ¢!, one side of which is at right an-

ales to the mnﬂture, the ether sule bemg bu - '

K represents another eleetm maguet, ar-

=: mnged:tmnsversely withrespect to the m agnet
I, so that its armature K’ is. normally perpen- .
(licular to or at right.angles with the armature -
. The armature K’ is pivoted centrally or

formed with an extension, k, having a beveled .
end, &/, which meets and rests against the rib

A en armature <. . Said - armqture K/ has a re-

- 8o

traeting - spring, /2, and makes contact at its -

free end when attracted to or held against its R

magnet tln*eegh sprmg ez.tensmn L mth 3
etep LA |

From the plate F the1e is a ulu'ut to and |
;tlneugh magnet I, thence to armature 7, thence
to armature K . and thenee, when the. latter is
in its attracted position, by way of stop A% to g5
There is also -a direct -
The .
line of railway te swhich my improvements are .
applied is divided into blocks, and at the end
of every. block a pair. of the magnets I K is
adjacent to each
pair of magnets a counection leads, as shown,

ground z or the rails.
connection between  stop #* and ground.:

located. : IFrom the plate I¥/
to the second magnet K therefrom, and from
said magnet to ground. Theseries of magnets
shown are numbered in groups or pairsl 2,9

y <y Y
4, and 5. IFrom the plate I/, adjacent to the

aroup 3, a connection leads to the magnet K of

group 1. I‘rom plate I/ of group 4 thu*e IS a
like connection to magnet K of group Z, and
from plate. ¥’ of group 5 a similar connection
is made with magnet K of group 3. ™This ar-
rangement is for an interlocking system ; bat
if the interlocking arrangement benot adopted
the connection may be from the plate It of one
oroup to the maguet of the next group preced-
ing it—for example, from the plate of group 2
to the magnet of group 1.

The operationisasfollows: When the engine

of a train reaches the end of a block or com-
mences its entrance thereto, its brush makes
contact with plate I*. The parts being ar-
ranged as shown in group 1,the engine-battery
obtains a ecircuit to ground from said plate by
way of maguoet I, armatures ¢ K’, and stop &
Having a ground, said battery energizes mag-
net I and attracts armature ¢, thus releasing
armature I’ from engagement with the rib
or shoulder ¢ on the back of said armature.
The retracting-spring k* now draws back arma-
ture K’, breaking ecircuit at post £*; but be-
fore the circuit is broken, armature ¢ has made
contact with stop ¢ and obtained a circuit to
ground that way. Consequently the engine-
battery has a ground so long as its brush D 1s

IQC ;

105

i110
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123
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“in contact with platé F and no stOppage of the

train results. As soon as engine-brush leaves
plate F' the magnet I becomes - demagnetlzed

- and releases armature ¢, which is then drawn

]

IO

back by its retracting-spring, breaking contact
at stop . The parts are now in the position
shown in group 2, contact being broken at
stops ¢ and k%, and plate I having its ground
cut, 8o that an engine following while the parts

are in this condltlon would be stopped. The
first engine, proceeding to group 2, finds its
parts as 1t found those of group 1, and the op-

~ erations just described for breaking the ground-

- the same broken.
train in passing

20

25

connection are there repeated
ceeds to group 3, finds the sawe arrangement

of parts as was found at group 1, and breaks |

the ground-connections for plate F and leaves

plate F/, and as the latter has connection with

and its armature K‘r attracted until it meets
stop &% thus restoring the parts of group 1 to

group in-the dldWIl’]“b, making the ground-
connection for. following trains. This opera-
tion 1s continued as the engine proceeds, so

- that the engine restores ground for the second

30

35

40

block back of each block it enters upon. When
an armature K’ is attracted, as just described,

behind the rib 4* of the armature of the com-

panion magnet I and maintains ground-circuit
through stop %* after such magnet K is de-

magnetized and l]lltl] the mdguet lis ag‘un-

energized. |
‘When my linprovements are epphell to a

scribed are dupllmted for each tiack, so that
on each such track the blocks will ba locked

behind a train to prevent one train fromover-

taking another and colliding with its rear.

’I‘he improvements are  also applicable to
single tracks, and without duplication ef the

magnets will, by the connections which I shall
nOw describe, operate to'lock blocks in advance

~of a moving train, so as to prevent two t{rains

- meeting upon the same block and track. To
cffect this, duplicates of the plates T I, which |

tr.
2

Go

ceed.

moving in opposite directionsonoue track from

are indicated by the letters 2 I3, are pl aced on
the sideof the track opposite tosaid plates F F.

The platés F2 have connection, as shown, with

the magnets I of the second group farther on,
while the plates I’ have connections with the
magnet K of their own groups.
moving in the direction of arrow 1in passin o a
greu;mf magnetsand breaking groundtheretor
Lls.deecrlbeu breaks the g round which another
(rain two blocks otf,-movi.ng'iri the direction
of airow 2, must needs have in order to pro-
In like mauuer a traln moving in the
direction of arrow 2, upon entering a. block,

breaks ground by energizmg the Magn eﬁ"I"_two .
blocks ahead, so that a train approaching in

a contrary direction and seeking ground at
such station cannotfind it, and will be stopped |

Its then pro-.

- As the rear brash of the
group 3 makes contact with

-Now, a train

there. Said train (moving in direction of ar-
row 2) restores ground for the block it passes

by reason of its rear brush completing circuit

through plate F* and on the magnet of the
group pertaining thereto.

~ The connection between the battery or gen-
erator on the engine and the rear brush may

“be made by way “of the train bell-cord or sig-
‘naling-rope M, or by ‘way of the air-brake pipes.
To provide for moving therear brushes to the

different sides of a tender or car, or from one

“car to another, said brushes may be made with

evlindrical heads d, having springs d’, said

heads - d entering and said Springs bearmgc

against the sides of sockets D2 provided at

either side and end of car, and in contact with

the battery-connections. Below? these sockets

are clamping - jaws, which grip the brash-

stems as shown, and which may be readily

-opened when bdld brushes are to be removed.
magnet K of group 1, said magnet is energized |

70

75

80

From the foregoing it will be seen that a

“train entering a block or passing a station auto-
| matically arranges matters so that another
- their normal position, or to that shown forsaid !

train following cannot get outo said block un-
til all of the first one has left such bloek and
passed into the second one ahead; alsc, that

~when & train passes into a third l)loek, it re-
“stores the original condition of things at the
first block, so that a train ean enter and pro-
-ceed upon said first block.
by the energization of its magnet, ltlatcheb |

This arrangement

ge

Is repeated on each suceessive block alonﬂ‘ the

line, so that one train following mmtller can

-never overtake 1t, bub must alu ays remain at

least one block behind the first. All possi-
blllt_} of collision between two trains ranning

"in- the same dlI‘thIOIl on the same track is
“thus avoided. |
double-track railroad, the arrangements de: |

To preventa train from running ontoan open

“swifeh or draw-bridge ahead of 1t the eircuit

from plate IF way be to ground bs a line, N,
stop £* to a spring, #/, and contact %2 and
thence to ground »°.

The switch N’ (or draw-bridge) is (,omleeted
as shown, to spring 2/, and, when open, pushes

‘said spring away from contact «? bre uking

ground. “When said switeh or draw-bridge is
closed, circuit is also closed by way of Spring
' :—md contact n®. Ilence a train entering a
block cannot obtain ground if a switeh or
draw-bridge on the said block is open, and so

cannot proceed on said block until such switeh
or draw-bridge is closed.

-switches is thus avoided.

To prevent collisions on crossing lines, the

Danger fm'm open

ICQ

10§

IicC

il5

greuml x of the lock adjacent to the croebmw”

may be made through a plug, L, which can

‘be removed by a qmlchmﬂu betore the train
crosses, so that another train reaching suclh

block or station will find its ground cut or
broken, and must wait until the same is re-
stored, bﬂbh restoration not being effected un-
til the train on the crossing track has passed.
In making a retl.lru-cu(,ult for the battery

or getierator on 4 mov Ing train I do not con-

ﬁue myself to the use ot the ground for such

circuit, as the rails may notalways make 200l

ground coutact. ‘A metallic circuit may be

25

I30




275,599

formed to the rails direct by a wire leading | or draw-bridge, of an electric switch in circuit
~from the magnets to the rails, and thence to

10

20

25

s

~ from a batteryor generator on said train passes
to said magnets to operate the latter and to !

10

45

50

60

said battery by way of the wheels, axles, &¢.,
By this

without changing my invention.
means ground-connections for the magnets

and for the rails are dispensed with, the cir--

cuit being metallic from the former to the lat-
ter without grounding. -
What I ¢laim as my inveuntion 18— o

1. A railway provided with two or more

‘magnets and with contacting devices located

besidethetrackateach stationorbloek thereof,
adapted and designed to be operated by a bat-
tery or generator on a passing train, whereby

mechaunism, substantially as set forth,1s anto-

matically operated to control the movement of
said train as it passes said stations or blocks,

snbstantially as shown and deseribed.

8, The comDbination, with two or more mag-
nets at each station or block along the line of
way of a railroad, of plates located. av each

such station or block, adapted and designedto

contact with brushes on-a passiug train, to op-
erate mechanism, substantially as set forth,
thereon, atid thereby to control the movements
of said train at such stations, substantially as

shown and described.

- 3. A railway provided with magunets at each

- station or block thereof, having interlocking
armatures, and with plates or contact-surfaces
located Dbeside the track at such stations or
blocks, designed and adapted to contacet with

Lrushes on a passing train, whereby a current

make and break circuit for said current, sub-
stantially as shown and described.

4. A railway having contact-plates located
beside the track at cach and every station
along the line of way, and two magnets at each
such station, provided with interlocking arma-
tures, said magnets being in normally-open
circuits, which are closed suaccessively by a
passing train by way of said coutact-plates,
substantially as set forth.

D. A railway havinhg two or more magnets
located at each and every station or block, and
provided with interlocking armatures, said

~magnets having electrical connections with

one or more contact-surfaces located beside
the track along the line of way, sald magnets
and surfaces at each station being 1n an open
circuit, designed and adapted to be closed by
a passing train, and said magnet or magnets
energized by a battéry located on said train,
substantially as set forth. |

6. The combination, on arailway-line, of two
series of magnets (one of each series) at each
and every station or block thereof, one series
being designed and adapted to form circuit
successively with a battery on a passing train
by way of a brush located on the engine or
front of said train, and the other series being
correspondingly energized by sald battery by
way of eircuit from a brush on the rear end of
the train, substantially as set forth.

. The combination, with a railroad switcl:

e — L AR R N — — —— L "

e E— - T T

with plate I, having a ground-connection, said
‘parts being arranged substantially as set forth,
whereby when the railroad-switch is misplaced

from the main track the electric switchis open
and the ground-connection for said plate If 18

broken, substantially as shown and described.

8. A locomotive or train provided with a

‘battery or equivalent generator, a {front and
rear metallic brash, and connections, substan-

tially as described, between said battery or

‘generator and the last-car brush, substantially

as set fortl.
9, The combination, with the brush D, of
sockets having clamping-jaws constructed as

shown, and designed and adapted to receive

and hold said brush, substantially as shown
and described.

- 10. In an apparatus for automatically stop-
ping railway-trains in cases of danger, the com-

bination of the following -elements: electro-

magnetic devices placed at the stations or

Llocks along the railway, a series of contaet-

ing-surfaces placed along the road and con-
nected with said electro-magnetic devices, @
series of inclines or elevations adjacent to said
surfaces, a train provided with an electric gen-
erator, metallic brushes at front and rear in

an electro-magnet with an armature connected

70

80
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G5
electrical communication with said generator, -

by intermediate mechanism with the whistle,

“¢ylinders and brake-operating devices of said

train orlocomotive, and depending meehanism
in line with said armature, whereby when said
depending mechanism is raised by said inelines
at the stations or blocks it engages with said
armature, if the latter be not moved out of the
path of said depending mechanism, thereby
causing it to move said lever toshut off steam
to the eylinders, sound the whistle, and put on
the brakes, and if said armature be not in the
path of said depending mechanism 1%1s not
engaged by the latter, and the lever is unaf-
fected by the movement of the depending

mechanisni,

11. The combination, with a locomotive or
train, of an electro-magnetandarmaturethere-
for, a battery or generator, a lever iaving con-
nection with the steam-cylinders of the locomo-
tive, steam-whistle, and the brakes, and which
is also connected to said armature, and de-
signed and adapted to be reciprocated or op-
erated by depending mechanism oun the en-
oine, which is moved by elevations or inclines
placed along the roadway,sothat said depend-
ing mechanism will rise to and engage with
sald armature and descend,depressing the lat-
ter and moving said lever to operate the
whistle, shut oftf the steam, and put on the
brakes, if said armature be not moved out of
{he path of such depending mechanism when
the locomotive or train arrives at each block
or station along the road, substantially as set
forth.

12. In combination with a sliding bar ear-
ried by a moving train, and mechanism con-
nected to said bar to stop the train, an elec-

100

11O

11§

20

125

130
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~ said bar, as set forth.

~tro - magnet having

- electro-magnet, a generator therefor, an arma- |

IO

e

aligned with said bar, and an incline or ele-

vating device on the line of way adapted and.

designed to move said sliding bar, substan-
tially as shown and described. o
13, In combination with a locomotive, an

ture connected to a lever designed to operate
the whistle, steam cut-off, and brakes, and a

sliding bar designed and adapted to be lifted

by inclines or elevations along the roadway

and to descend and clear said armature or en--

gage therewith accordingly as the latter is in

or out of the path of said sliding bar, substan-

tially as set forth. |

14, In an apparatus for autométieall;r Stop-h
ping railway-trains at stations or blocks along |

the line, two or more magnets at each sach

- block or station connected with plates located

20

beside the track and adapted to make contact
with brushes in circuit with a battery or gen-
erator on a moving train carrying mechanism

- for stopping the same, substantially as shown

25

and deseribed.

15. Thecombination,on arailway-line, of two

series of magnets designed -and adapted to
have circuit successively with a battery on a

- moving train, the two series of magnets being

arranged in pairs with interlocking armatures,
and baving connections, substantially as de-

- scribed, whereby when the circuit of the mov-

35

4.0

45

55

ing battery is closed on one of the magnets
ground is made for the remaining maguet, sub-
stantially as set forth.

16. The combination, with a railway -1line
having inclines or elevations at different points
thereon, of an engine carrying a shoe or wheel

‘attached to a bar, which is adapted to move

vertically, said engine carrying also an elec-

tric battery or generator, an electro-magnet in_

circuit therewith, and an armature attached to
a lever which controls the steam-whistle, cyl-
inder inlet-ports, and brake appliances, said

‘battery having one of its poles connected with

the wheels of the engine, the other pole being
connected with brushes, and said bar and ar-

‘mature having lateh-heads or equivalent de-

vices whereby they areadapted to engage when
the bar is moved vertically, if the armature be
not synchronously moved out of the path of

17. The combination, with a railWay having

at different points contagt-plates, which have |
eircuit to ground or track by way of the mag-
netic devices along the track, of an engine
carrying a battery, one of the poles thereof
being connected with rear and front metallic | |

1-K,-having armatures ¢ K/, with stops #* and

an armature normally | brushes, which make contact successively at

each station or block with their respective

‘plates in passing the same, so as to secure com- 6o

plete circuit for such battery in passing, and
to leave said cirenit incomplete for a following
engine or train, substantially as set forth.

18.. In combination with a single-track rail-

‘way, electro-magnetic devices located at either 63

end of every block or section along the line of
way, and designed and adapted to be operated
by a moving train to open circuit, and thereby
lock both ends of a block entered for the bat-
tery.of a following or approaching train, to 7o

‘prevent other trains from entering said block

or section at either end thereof until the train
on such block or section vacates the same, sub-
stantially as set forth,

19. ‘The combination, with plates I’ and I,

75
of magnets I K, having armatures ¢ K, stops |

+*and kY and connections therefor, substan-

tially as set forth. . |

20, The combination of twoelectro-magnets, |
30
k* for said armatures, respectively, and inde-
pendent ground-circuits from said stops, with
Intermediate connections, substantially as set

forth, whereby circuit may be made to ground

through armatures ¢ K/ and stop %%, or, alter-
nately, when magnet I is energized, throngh
armature ¢+ and stop <%, substantially -as set
forth, '- - o
21, ThecomDbination, with a single-track rail-
way having electro-magnets and interloeking go
armatures on the line of way, of twe series of
contact - plates on either side of said track,
adapted to complete circuit with a battery on
a moving train, said plates having electrical
connections, substantially as desecribed, with
sald magnets, whereby a train-moving in either
direction on said track will operate such mag-
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nets to make and break ground through such

magnets and armatures to automatically con-

trol the movement of another train, substan- ioo

| tlally as set forth.

22, I'he combination, with plate F and its
ground or return connection, of a plug or man-
nal switch at the intersection of two lines,
whereby such ground-connection may be bro- rog
ken to prevent collisions at crossings, substan-
tially as set forth.

In testimony that I claim the foregoing I

| have hereunto set my hand this 24th day of
February, 1832, | |

WILLIAM C.
Withesses: |

S. J. YAN STAVOREN,

CHAS. F. YAN HoRN.

CRANDELL, Jr.
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