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1 (4l wdion ;f Hictif CONCETN ! -

Be it known that 1, Turobpore Bovwe, a
xubject of the Queen of the Netherlands, and
avesident of Westliold, i the county of
Union and State of New Jersey, have invent-
ed 2 certain hew and useful Improvement in
Automatie Conteolling Deviees for Cars, of
which the tollowing is a speetfication.

This mvemion relates to automatic con-
(t*nlliiﬂ,{ devices for cars, sucen cont I‘ul]ing de-—
vices being of the type shown in mv co-pend-
g appheation filed Marel 18, 1907, Serial
No. 3628200 |

In carrving out the invention, I have in

Coview means for automatically controlling

cars teains, and the tike, when conditions or
ciretstances require, such s ‘he presence
of nitothers train upon the t-r:wk—hhmﬁ, or the
preseince of other dange:s. - -

The mvention consists of the construetion,
('t.ﬂl!hil!:ili-'.l!"l Al arrnnvement of pil‘ft:i set
Forth v wnd falling within the scope of the
appeiden claimes. _'

I the accombanyvine drawines like char-
acters of reference indicate like paris in all
thie views, and Fonee Uks a view showing
one form of a traci-magiet enployed in con-
necton with my invention; Fig, 7 is a view
of another forin of track-magmet: Fir 3 like-
wise mdieates a third arvaneement of tenek-
magnet; e 4 1s a view illustratine o suan-
ner 10 wineh these trach mugucts wre dis-
posal on the tiack beginnine with each
blick, in any, number of sets as :lesired,
sosetlines three or more magnets being v
provedd; Fig. 5 is & view looking at the car
from one end, showing a portion of the lutter
broken away, said view tlustiating in detail
the connections between tie pole pleces and
the armature of the teain maenet, the con-
struoction and disposttion of the valve and
dashi-pot therefor and of the piston by whicl:
the worst of the power ix cut off in tiune of
danger; Fiv. 6 1xa side lonentuding! view of
the car, a portion of the ecar boay being

broken away, said view showing the train |

magnet hox and the coustruction and urrange-
ment of the trum-pineret relative thereto.
Fig. 7 1s w view of still another form of track-
magnet; and Fix @ shows diagrainmatically
the disposition of the track-magnet and the
ceircyit workingz at “ Normal danger”’, that is
to say, with the cireuit normally open at an
extra contact pomt. and only closed at that
contact pomt whes there is a train arviving

~on the preceding track section in the diree-

tion of the arrow. Figs. 9 and 10 are detail

views of the dash pot and valve employed in
- connection with my invention.
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As heretofore stated, this invention is of
the sume type, broadly considered, as that
illustrated: m iy copending application
aforesaid, that is to say, at a track section, or
certain track sections, I locate adjuacent tothe
tracks what we may term a track magnet,
and upon the train or other moving vehicle
15 mounted a train - magnet, which latter
operates a safety device of any suitable type
or nature which is operated at a pradeter-
mined time by the passage of the train-mag-
net over or past the track-magnet. In my
IMvention an air gap or space always exisis
between the track-magnet and the train-
muagnet. - | . | o .

I will now proceed to desertbe my inven-
tion more in detail and in so doing wilt Jeal
first with the construction and arrangement
of various forms of track-magnets shown.

Referring now to the construction shown
in Fig. 1, the numeral 1 indicates tha care
located between the pole pieces 2,2, At the
end of each of these pole pleces and extend-
g between the sanie I arrange the perma-
nent magnet bars 3, 3 which are spaced
apart and connected to each pole piece with
equanl polarity as that of the core { when it is
energized by the ampere turns around it. In

this way one of the pole pieces wil: be the

north pole and the other the south pole, so
it to all intents and purposes we have a
polarized track - magnet. The presence of
the permanent magnets 3, 3 possesses tha
mlv:tlltﬂ;_{'ﬁ that 1t I'equi_res less ampere turns
arounil the coré m order o render the track-
muznet effective, as the permanent magneés
wmay furnish the great bulk of the required
total fiux m each pole piece of the truck-
maaels m oorder to oppose the magnetic
pules of the train magnet, the construction of
which latter witl be deseribed in detail here-
aiter. A further advantage of the construc-
tion shown in Fig. 1 is that when the electric
cireult around the core 1 is open, which corre-
sponds to *‘danger”, the magnetic Jux from
the permanent magnets 3, 3 wiil pass in the
direction of the arrows, through the poic
picces aud the core of the track-magnet, and
in this way cause a considerable magnetic
indnetion in the iron of the track-magnet, in
consequence of which the iron will possess a
e higher permeability than if it was not
crossed by such magnetic flux. Thus, when
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the -train-magnet - arrives over the track-
magnet the magnetic flux from the former
will pass much more readily through the
track magriet than if the iron of such track
magnet wre simply neutrel, that is, did not

. conduct a considerable flux coming from the

10

15

b
=

25
30
35

40

50
&5
60

85

permanent magnets 3,3.
In Fig. 21n the place of the permanent mag-

‘nets 3, 3 { have substituted electromagnets 4,

4 which are, as in the case of the permanent
magnets, cennccted to each pole plece with
equal polarity as that of the core 1, when 1t 1s
energized by the ampere turns of wire around
it. . In order to be cfiective, the electric cir-
cuit of the electromagnets 4, 4 is elosed dur-

1ng the time of the passage of a train over the

track-magmnet. In Ig. 3 1 have shown a
construction of track-magnet embodying in
combination the features of both Figs. 1 and
2, that is to say, I provide the permanent bar
maygiets 3* and the electromagnets 42 ex-
ten?ling between the pole pieces 2, 2. In
Fig. 4 1 have shown a set or series of track-
magnets, th-ee In number, located between
the rails of the track and arranged in working
connection with the semaphore X. °,

In the construction of the track magnet

shown m Fig. 7, two soft iron pole picces

2, 2 are connected by the permanent steel
magnets 3, 3 as m Kig. 1, all of the same
polarity on the same pole piece. Moreover,
there is egain disposed between the two pole
pieces the soft iron core C which in this con-
struction, however, is broken or discon-
tinued or made narrow for a certain distance
and such core i1s surrounded by the wire

spool D whieh 1s wound and connected in

sueh way as to cause, when closed on the
source of electricity, such as the battery E, a
polarity in the core C, which is contrar, to
the polarity of the permanent magnets 3.
Hence, when the circuit of the spool D is
closed, which corresponds to ‘‘safety” the

;nﬂ%'netic flux from the permanert magnets 3
15 all

owed to pass through the core, including
the air gap of the same in the direction of the
arrow and the pole pieces then present prac-
tically no outside magnetism. But when
the circuit of the spool D is open, which
corresponds to “‘danger”, the air rap of the
core presents such a high megnetic resistance
to the flux from the perinanent magunets 3, 3

that this flux will pass almost entirel

through the air, thus giving a hich outside |
If now such |

magnetism to the pole pieces.
& track-magnet is disposed cn the track in
such 8 way as to face in the time of ‘‘danger”’,
the tre . .aagnets which pass over it with

le pieces of contrary polarity, the flux
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' force or pull the armatire away from, its seat
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om those train—mac;zlets will be drawn in,

a8 1t were, by the track-magnet. This occuis,
however, only in-the time of ‘‘danger”, and
not so when the device is at -“@afetr’.

this copstruction it will be noted that not

i

0ppositi'on'po'l'e to the train-magnet which

yasses over it in time of ‘‘danger’”’, but pre-
I ;

sents codperating poles, as 1t were.
Having described in detail the censtruc-

tion of the various forms of track magnets ;

utilized by me, I will now proceed to describe
the arrangenient of train-magnet, or that car-

ricd by the vehicle, and also deseribe the

connected

parts operating in conjunction
therewith. .

15

Having especitl reference to Figs. 5, 6, 9, -

and 10, A indicates the car or other vehicle
traveling along the trackway and carrying

suspended by the straps 10, 10, the train

magnet which is indicated as an entirety by
F. This train magnet comprises the pole
pieces 5, 5 and the permanent bar magnets 6,
spaced apart relative to each other and ex-
tending across and connecting the two pole
oleces. All of these permanent magnets
have equal polarity on the same pole piece, so

that one of the pole pieces is made the north

pole and the othier the south pole. 7, 7 indi-
cate projections extending up from the grid
formed by the pole pieces and the magnets,

and adapted to contact with the under ~.de

of the inturned ends 8, § of the projection is
the armature 9. This armature is pivoted
on an axis 11 and 1s perfectly bhalanced on
such axis by the counterweight 12. Tius
construction possesses certain advantages in

80

that the jars and vibrations of the train while -

1n motion can have practically no disturbing
influence upon such balanced armature, so
that it wil? not be jarred from the seat,
against which it 1s attracted, by the shocks
of the train. The only force which tends to

is the tension spring 13 which'is attached at
its upper end to the armature. In order to
give the necessary tension to the spring, 1

rovide at the lower end & weight 14 moving
~eely in a eylinder 15 which is filled with ol
or ¢ ter hiquid, or In.this way the cylin-
der 15 forus a perfect dashpot for any move-
ment of the weight 14-with relation to such
cylinder. This eylinder or chamber is ar-
ranged within a box 16 which also eontains
the armature’and its axis. Consequently
the moevements of the train will have pract-
cally no mfluence on the tension of the spring
12, which is the main purpose of this dashpot
disposition. When the train-magnet passes

over g track-magnet which presents no oppos-

ing poles to the train-magnet, (this corre-
sponding to “danger”,) the armature will fly
off its seat and the weight descend into the

vessel 15. . The upper part of such weight is
formed as a sliding valve, the plug portion 17.

of the weight having ports 18 therein adapted
to register with ports 19 in the sleeve portion
of the neck or extension of the cylinder con-

.+.1n.1_ taining the weighi. -In the eonstruction

shown ifi the drawings the tube 20 is con-

only does the track-magnet not present-the | nected with the train pipe of an air brake
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system, whiie tha {ube 21 leads to the dash-

pot evlinder 22 vaithin which moves ihe pis-

ton 23.  An opening 24 1s formed in the wall
of the cyhnder and the piston red-25 when
pushed out.from the cylinder 22 fends to
shut off the motive power of the train.. The
pipe 26 leading from the upper portion of the
neck of the eylinder communicates with the
outside air. As i1s clearly shown in Fiz. 5,

when the sliding valve in the neck ofthe
chamber or cylinder 1s i 1ts upper position,

w hich corresponds to ““safety,” the mside of

the eylinder 22 is connected with the atmos- |

phere and hence the rod 25 may be freely
moved by hand to shut off or apply the 1mo-
tive power of the train. But when the shd-
ing valve 1s in its lower position, which corre-
sponds to “danger,” the inside of the eviin-

~der 22 15 connected with the air brake pres-
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sure and hence the piston 23 will be pushed |

out of the evlinder and by means of the rod
25 shut off the motive power of the train.
Moreover, when ine piston reaches the open-
ine 24 tie air {from the brake system can
freely escape through that hole and hence

the brakes will be applied aud stop the train..

To start the train acain, the engineer must
first force the armature 9 against the shoul-
ders 8 of the projections 7. This may be
dune by means of the lever 27 whien when
putled upward, turns the shaft 28 and thus
forces the armature against the shoulders 8.
As soon as the armature rests against the
shoulders the engineer lets go the lever 27,
which drops of its own weight and then he
can operate the piston 25 to apply the motive
power of the train. The heating wires or
pipes 29 may be emploved to heat the inside

of the bux 16 and thereby avoid the Fnssihil-
urther- |

ity of freezing in cold weather.
more, in the construction shown in Figs. 5
and 6 the projeciions 7 are separated {rom
the pole pieces 5 by means of some non-mag-
netic material 30, so that the magnetic Hux
passing through the armature path encoun-
ters a considerable magnetic resistance, and

T of the arma-
ture prevented, but the demagnetization of

‘the armature path at the moment that the

train magnet passes over the track-magnet
takes place more guickly than if the air gap
did not exist. B "
Fie. 8 illustrates diagrammatically the
dispositior of the track magnet and its cir-

cuit when it is desired, for economical rea- |
sons, that the track magnet work at ‘‘nor-

mal danger”; that is to =ay, with its cireut
normally open at an extra point of contact a®
and only be closed at that pownt of contact
when there is a train arriving on the preced-
ing section in the direction of the arrow.
This is accoruplished by eans of the reley R*
which in the well Luown way, is deénergized,
when a train passes over its block and thus

{kerelay drops the armature A® which in turn |

|

}

|

ol

closes the contact a® so that the track mag-
net can then perform its functions for the
arriving train.  This relay’ R* may be oper-
ated in series with its track battery, or i,

. L

| may be operated in parallel with the track

battery. It 1s evident that by a construe-
tion of this character considerable economy
in the use of the current is attained. In-
stead of the relay R? we micht evidently
use as well a “track instrument” closing the
contact a¢* at the arrival of the train in the
preceding block. o

Having thus deseribed my invention. what

I claim and desire to secure by Letters Pat-

ent 1s:— L
1. The combination with a vehiele, a train

magnet carried thereby, of a track magnet
“having pole-pieces connected by a perma-

nent magneiic metber, and a core niemier.

2. The combimation with a vehicie adapted
to move along a track, of a trein magnet car-
ricd bv said vehicle, and & track magnet
located at the track. said track masnet hav-
ing pole pieces connected by a core memwoer.

3. The corabination with a vehicle adapted
to travel alonig a track, of a train magnet car-

ried thereby, and a track magnet located at

the track, said track maguet having pole
pleces connected by a plurality of perma-
nent magnets and a pluratity of core mem-
bers. - | S |

4. The combination with a vehiele adapted
to travel along a track, of a train magnet ear-
ried by ihe vehiele, and a track magnet hav-

g pole pieces supphied with core members
' speced apart whereby a path of magnetic

resistance is formed between the core mnem-
bers.

5. The combination with a vehicle " nfoed

to travel along a track. of a tram «-vunet
therefor having a member projecting there-

from, and an armature adapted to bear

against sald projection at - predetermined

times, and a track magnet located at the
track. | * S

6. The combination with a vehicle or the
like adapted to travel along the track, of a

train magned carried thereby and havng a

plurality of projecting members, and an ar-
mature adapted to bear against said prejec-
tion at predetermined times, and a track
magnet }()Cﬂtetl at the track. |

7. The combination with a car or the like,

of a train magnet having a plurality of pro-
jecting members, an armature adapted to
Léar arainst suck projections at predeter-
mined times, a track magnet and a safety

device operated by the passage of the tran

‘magnet past cthe track magnet.

8. The coinbination with a car or the like,
of a train magnet, an armature, and means
for mnounting the armature in balance against
accidental dispiacement. - -

9. The C{JIHiJiII:lt-iOH with a car or the.hike,
of a train magenet having a plurality of mem-
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adapted to bear against such projections at a

vredetermined dme, and means for mount-

ing the armatyre in balance ageinst, acci-
dental displacement. | o

10. The combination with a car or the like,
of a train magnet having a plurality of mem-

bers projecting therefrom, an armature

adupted to bear against such projections at a .

predetermined time, and means for preserv- prising a cvlinder, piston and rod, connected -

. to said valve, a pipe connecting said valve

ing the armature in balance on 1ts axis.
11. The combination with a car or the like,

pct'ing therefrom, an armature |

&+ r

|
i
]
i
:
)
I

|
:
!
|
!

of a train magnet having a plurality of mem-

bers projecting therefrom, an armature
adapted to bear against such projections at &

predeterinined time, a spring conneeted to |

said armature and a2 weight connected to said
spring. | | |

12. The combination with a car or the hike,
of a train magnet having a plurality of mem-
bers projeciing therefrom, an armature

adapted to bear against such projestions at a

predetermined time, 4 tension device for said
armature, 2 weight connected to said tension
device, and- a damping device for said
wolzht. | -

- 13. The combination with a car, & perma-
nent train magnet therefor, an operating ar-
mature, a valve connected to said armature
and sefety means controlled by suid valve.

14. The combination with a car, of a per-
manent train magnet, an- operating arina-
ture, a valve connected to said armature,
safety means (comprising a eylinder, piston
and rod) controlled by said valve, and an
cutlet in the wali of said evlinder.

15. The combination with a car of a per-
manent truin magnet, an operating aring-
ture, a valve connected to said armature,
safety means, comprising a cylinder, piston

‘and rod, connected to said valve, means

whereby an actuating medium is admitted to
said cvlinder to operate said pisten and rod
and an outlet permitting the escape of said
medium at the end of said operation.

16. The combination with a car, of a train
magnet. on operating armatu.e, & valvecon-

4 - - - 888,417

nected to sgid armature, safety means, com-
prising a cylinder, piston and rod, connected

to said valve, and means supplying air at at-
mospheric pressure to said cylinder througa

! said valve when the latter is not opefated by

saul armature. ,
17. The combination with & car, of a train
magnet, an operating armature, 8 valve con-

50

0o

nected to said armature, safety means, coin-

with the outside air, and ports in said velve
permitting the passage of air to said eylinder

position.

15. The combination with a car of a per-
“manent tram magnet, an operaling arina-

ture, a valve connected to said armature,

Al ity = b = millret drkrTm T W
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safety means, comprising a cylinder, piston
and rod, connected to said valve, and means
whereby an actuating medium is supplied to
said cviinder through said valve when the
latter 1s operated by sald armature. -

19. The combinsation with a velucie carry-

ing a train-magnet, of a track-riegnet ar-

. ranged in circuit with a source of electricsl

energv and provided with a contact point,

and means normally holding said contact

open, such means closing the point of contact

to complete the circuit when the vehicle

passes over a preceding track section. _
2(). The combination with a vehicle adapt-

ed to iravel along a track, of a train magnet

therefor, ar-l a track magnet located adja-
cent to the track and comprising a plurality
of pole pieces, meaus for magnetically ener-

rizing said pole pieces on open circuti, and.
- means for deénergizing the pole pieces wiien

the circuit is closed.

In testimony whereof I have signed iy
name to this specificc tion in the presence of
two subscribing witresse” |

Witnesses: -
Ricrranp B. CAvANAGH,
W. A . Pavina. |

THEODORE BOLDE.
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