Feb. 17, 1953 L. J. A. LE GOFF . 2,628,572
MAGNETIC CONTROL SYSTEM FOR RAILWAY TRAFFIC '
Filed March 13, 1947 | | O Sheets-Sheet 1

A B[ C b E

fic.1 A _ p—

O

L3

i :
e T

0
iy -
O -
N

60a %
LLAS N5 T
ol
e
m“g!ﬁ-h
&fﬁn Ir‘ 66
112
€0e h
Elﬂ.
S (- ol
D [ R J
Ry NC. IFEB
89”7 o
x * —— T T T — —— . Y |
' | '_2;;ch¢vv7/%uw
é(/c‘,/d'ﬂ CZ.;_J e:/éA //‘maﬂa/ /e: 67.::9/5/
| é// A 'c?//a{- ﬂE/-S' |

}géommﬂmdml44¢ﬁfrf;¥;~vﬂﬁahk




Feb. 17, 1953 L. J. A. LE GOFF 2,628,572

MAGNETIC CONTROL SYSTEM FOR RAILWAY TRAFFIC

Filed March 13, 1947 o 5 Sheets—Sheet 2

_ o
\\}\
- )
\
""N..\ .
Mz
N
A . | -
|
|
!
s s
| .
= |
E—L | _ J;#é/?%/"
|
l.*-t ; I_AB Locien Josctss /%’”m‘?”a//e GT/%
//4/5 a/zé?f"ﬂcy/s -




2,628,572

L. J. A. LE GOFF
MAGNETIC CONTROL SYSTEM FOR RAILWAY TRAFFIC

Feb. 17, 1953
Filed March 13, 1947

5 Sheets-Sheet 3

GOy

[ )
F -—--‘I—-

T
T—="r

ﬁ-‘*-_-+-—-

e _—q--“h-__--_-‘--—— — -

smbe. et S —

el ol S -

"—b‘#ﬂ-"‘-— ...1 . . ' . -

IR Pp—
1

- e v -

TH“H_—-HH-"- - ey el S Nl N AN N - -

el - -'“‘-'—--‘
[ |
rppdd
: '

F.T..

%
“N>3

*-
I
A

&

TR

s
—

34

B

|
#
S

|

l—.
I *
! '
% F 4
by
bl A
¥
4
“} _T.;
] I ]
..._ _.__,_
r v
i
I
|
|
!
“‘

.

HEH
11008

_ |
Y | Yy

NV 2= NN

.....
lllll

cnunmmrnﬂﬂﬂllhﬁﬂssmmmw“WHwnuu
¢t |

af /£ Of _\AQ

i}

. 

L
NN

_25%¢a:f7¢€p,;

Zﬂvt/ev7LZ;;c5£;4'/ﬂrVﬂM7fma/z4§<§;7§Zr

~
QO
Py

|

0y

{?y’fézﬁf'tﬂﬁ*;égf-x?tﬁkyﬁF




Feb. 17, 1953 L J A LE GOFF 12,628,572
MAGNETIC CONTROL SYSTEM FOR RAILWAY TRAFFIC

Filed March 13, 1947 5 Sheets-Sheet 4

*. 4_75 _ 4_.7_’. 45 _ . 107¢ . ._108_
54 \ . | | /
' 107 d .
| 10d 0 ”a’-- | p e
w - Mba e | -
| 109¢ | |
113 ‘ 4 |
1094 | _115d 2 4
Ll - | : L‘—l«ﬁ—r’m _
f |
¥
HTA
_Z;:?ae):r/aﬁ- -

_ | Z U:.:/en JSose / //‘Wﬂa/oé G’ -
FiGc 6a -5/ frs aﬁ(éﬁe/\? %/




Feb. 17, 1953 L. J. A. LE GOFF - 2,628,672

MAGNETIC CONTROL SYSTEM FOR RAILWAY TRAFFIC

N |
Filed March 13, 1947 5] SheetS—Sheet-5

30 100 71 106 | | 27

05 1 e Fc7

MLV A ATV ST V. TS VA

— e _ — _ — — — _
. |llllilllllr3-
Bl.n WLy — -—=————-—-—____—__________

S&

n
‘N

#

¢

_________________________________‘
Ma

o | NN A==
102 “!L;BZ:a_;;ﬂ!E!!!EEJ!EJ!!EE!!EEJ!EE_____JiE
- T
[
1
:

93¢

934

— ¥
93e

II I l"‘l 9D 9
"-" ' \ 4 ' '

E

i
\

N

---
---#--- ik dae Py W W A LA B R el v e - SN e M W A A B B Sk e ded o ek S R S S . mlek e el e D B T BN NN B BN A

~
Q
N

N
A .
LR Y T T A SO T W e

¥

)

el
hﬂﬂw;:w,nr A

o

VDOOOOOOOO®
DOOOOOOOO®
@@@@@.@00.

50 ' - j/?&f@/?%@r_:-

406/6/7 J S&/A /fmmm/ /eéT
/6/1/5/5 a#az—ﬁe/s | 75[

j;yérvu~uoubatéwa)*é’"“‘*"~




Patented Feb. 17, 1953

UNITED STATES

2,628,572

PATENT OFFICE

2,628,572

MAGNETIC CONTROL SYSTEM FOR
RAILWAY TRAFFIC

Lucien Joseph Armand Le Geoff, Clichy, France,
assignor to Societe d’Electricite Mors, Clichy,

France

Application March 13, 1947, Serial No. 734,513
In France April 7, 1939

19 Claims.
1

The present invention has for its object a de~

vice for facilitating and improving the condi-
tions in which railways are operated. A prin-
cipal objective is to provide each train with an
indicating mark which is peculiar to given work-
ing conditions as to circulation and destination
data.

Said indicating mark actuates, automatically,
stationary receiving sets which intervene in turn
elther in indicative or imperative manner on de-
vices such as devices usually arranged alongside
the tracks.

According to the invention, magnetized zones
are formed on wheel treads through magnetic in-
scribing members positioned in fixed places
where the vehicles pass by; those magnetized
zones then act by induction on stationary frack
members electrically connected with the devices
which are to receive indications or controis.

In the first place the invention is applicable
to the shunting or switching of cars. In this
case, the wheels of each car are providasd with
inscriptions which are peculiar to this car: by
acting on electromagnetic receivers said inscrip-
tions control automatically the different points
in order to enable the car concerned to reach the
desired line.

'The invention is also applicable to the signal-
lIing of trains at level crossings.

Level crossings must be closed before the trains
come. If the time table is relied upon for this
purpose, broad time limits have to be adopted,
and the crossings are kept at a standstill for too
long a period. If automatic devices located at a
certain distance before the leve] crossing are re-
lied upon, for signalling the on-coming train, and
if those devices are positioned at points which are
suitable for fast trains, they will signal too early
in case of a slow running train.

With the help of the magnetic inscriptions ac-
cording to the invention, it is pcssible to either
signal each train or control the closing of the
crossing at the desired moment so as to prevent
the crossing from remaining elosed too loneg.

The invention is shown by way of example
only in the following drawing, in which:

HFig, 1 shows diagrammatically the tracks of
the shunting yard.

Fig. 1a is an elevation view of a wheel showing
diagrammatically different magnetic patterns
thereon.

Figs. 2 and 3 are a vertical sectional view from
IT—IT and a plan view of the magnetw inscr 1b1nfrf
apparatus, respectively.

Iigs. 4 and b are a vertical sectional view from
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IV-—IV and a plan view of an apparatus for the
reception of magnetic signals, respectively.

Fig, 6 shows diagrammatically the head in-
stallations of a shunting area or group of points,
said installations serving for inscribing the mag-
netic signals on the treads.

Figs. 7, 8 and 9 are a vertical sectional view, a
horizontal sectional view from VIII—VIIT and
a plan view of the magnetic inscription control-
ling device, respectively.

Fig. 6a following Fig. 6 is a diagrammatic view
of the controlling arrangements for a switch in
a, shunfting yard.

Fig. 10 is a diagrammatic view of a train 31g-
nalling apparatus for level crossings.

Referring to Fig. 1, a netwark of shunting
tracks is shown here., The train of cars to be
shunted is located on track 33 shown diagram-
matically with a single line, the level of said
track, especially on knoll F being substantially
higher than that of the receiving lines numbered
from | to 32, thus enabling the cars released on
the knoll to reach the receiving yvard through
their own weight. Suitably positioned switches
make possible a run from track 33 to any one of
tracks { to 32. |

In the arrangement shown, track 33 is doubled
at stage A, each line being doubled in turn on
stage B toward switches B:1 and Bq, said lines be-
ing doubled in turn on stage C at Ci, Cz, C3 and
Cs, and s0 on, on stages D and E. With five sub-
sequent stages, 32 tracks may be connected,
which is generally a sufficient number; another
stage would tie in a total of 64 tracks. Under
these conditions, a vehicle starting from Iine 33
will meet with a switch at each stage A, B, C, D
and E and its course is completely defined if the
position of the switeh of stage A, then of the
switch of stage B, etc. are defined. For instance,
a vehicle bound to track 2T passes over switch
A on the right, switch Bz of stage B on the right,
switch Cs of stage C on the left, switch D7 of stage
?fgn the right and switch Eis of stage E on the

eft.

According o the invention, suitably selected
zones of one or a plurality of wheel treads are
magnetized so as to form an Inscription carried
by the vehicle and corresponding to its pre-
scribed 1t1nerary |

In the embodiment described, said 1nscr1pt10n
takes place on the treads of both wheels of a
given axle (leading axle of the vehicle or train,
for example). Magnetic indications are periph-
erically distributed so as to allow, for instance,
placing aght of them on the wheel having the
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smallest diameter, which corresponds to a given
linear development. A first magnetic indica-
tions O (Fig. 1a) provided simultansously on hoth
left and right wheels will define the origin ¢of thic
insceription: the indications are then piaced eifiien
on the left or on the right side according 1o the
direction of the control to bhe determinec. in
the example shown, the first magnetic indica-
tion O tells the source of the inscription, tne
second indication A placed either on tiie left or
right side corresponds either to the left or rigit
control of the firsth switch met (stage A); the
third mark B arranged on the right or left side
corresponds to the right or left side conirol ai-
rection of the second switch met (stage B), and
so on. On the whole, there are siX mMargs USEq
to control the switches, and the two additional
marks may be employed for automatic conirol
of stationary brakes arranged in the shuniing
places so as to slow down fast running cars, space
the cars regularly on the shunting aree and
moderate speed on receiving tracks, taking into
account the load and wind-resisting character-
istic of each car, etc. Such arrangements are not
shown in the example given.

The magnetic inscription is obvained through
electromagnets arranged alongside the assemizly
of tracks. This assembly of apparatus is Igcated
before the first switeh, in a sloping zone of knoll
B where the already fast running cars are ciearly
spaced from one ancther. This snitahle arrange-
ment is however, nct indispensable and the unit
may be placed at any point on the top of the knoll
or adjacent thereto.

The assembly includes two units of six electro-
magnets each arranged face to face on the two
rails of the track as partially shown in Figs, 2
and 3 on which 34 is the rolling rail; 30 a mag-
netic iron member having a low retentive charac-
teristic, said iron member being secured on the
rail web and carrying a core &3 with a pole exien-
sion 31 terminated by a narrow extension 3¢ level
with the running surface or tread of the rail and
at a certain distance therefrom. A winding &8
carried by a spool 40 is mounted on the core.
Each apparatus is completed with a housing 41
and plugs 42. It will be readily understood that
when current flows through the winding a mag-
netic field is created. When a wheel passes over,
the magnetic flux path is clesed by the wheel
tread (shown at 43) and creastes therein a mag-
netic conditicn in the zone adjacent tc the con-
tact point with the rail. In the absence of cur-
rent, the passing wheel is not affected due to the
low retentiveness of the metal of the electro-
magnet.

The distance from axis to axis of the electro-
magnet fixed on the same rail ccrresponds, as
stated hereinabove, with a determined sectvion oI
the periphery of the smallest wheel employed.

Ahead of each switch, under condifions to he
detailed further on, each wheel comes in front
of a fixed member, which may be infiluenced by
the magnetic zones created on the wheel treads
for the purpose of contrclling the switch. For
this purpose, each rail includes an apparatus such
as shown in Figs. 4 and 5, comprising substan-
tially a low retentive magnetic core 44 fixed on
the rail web, carrying a winding 45 or a spool 45
and a pole extension 47. This extension is di~
rected toward the head of the rail almost at thie
running surface thereof. a suitable gap heing pro-
vided therehetween. It is desirable that this gan
be variable, and so the extension 47 is conditioned
to bend, the possible contact zone keing protected
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or not by a strip of suitable material, for in-
stance of rubber, not shown.

During the running period, when a magnetized
zone of the tread moves near the extension 41,
o magnetic fiux running through extension 41,
core &4 and the rail, ig created, increases and then
decreases: the result thereof is a momentary elec-
tromotive force in winding 45 which will be used
to control the switch as stated hereinafter; the
number and arrangement of these subsequent
voltace impuises determining the way the switch
is to be thrown and being governed by the ar-
rangement of the magnetized zones previously
created on the wheel treads. The longitudinal di-
mension of extension 47 must secure a complete
reception of the signal carried by the wheel; said
dimension is scmeawhat lower than the total de-
velopments of 9 wheel having the mazimum prac-
tical diameter and of a wheel having the mini-
muin practical diameter of a car.

Non-magnetic supports 48 in suitable quan-
tity are distributed along the apparatus.

In the zones where signalling, traction and un-
determined wandering currents flow it may be
desirable to form an extension 48 similar to ex-
tansion &7 but directed towards the rail bearing
plate or sole, s¢ that the magnetic reluctance to
the flux toward the head of the rail opposed by
the extension 47 and toward the scle by exten-
sion £8 are eoual. It may be readily seen that
under these cenditions the flux created by the
currents in the rail and located in the head and
the sole cancel each other in the core £4 and may
net influence the winding.

ig, 6 refers to the controlling and feeding de-
vices of the inscribing electro magnets placed
ahead of the group of points as at VI--VI. The
train to be shunted moves on track 23 in the di-
rection of arrow £59. During this movement, the
wheel treads pass in front of the extensions of a
demagnetizing device which is to cancel every
vrevious magnetic condition of the treads. Such
device, arranged in 2 manner analogous to that
above descriked in econntiection with tne reading
of inscription adapted to the parvicular function,
includes notahly extensions adjacent to the run-
ning surface of the rail on a length corresponding
t0 the development of the wheel having the max-
imum practical diamcoar. To each extension 51,
o2, on eaech rail, corresponds an energizing wind-
ing B3, 84 fed with alternating current through
wires 59,

The whole of the magnetic inscriping appara-
tuses are fed by a set of batteries 59 lcaded by a
sransiormer 57 angd a rectifier 58.

In the fcllowinug movainent of the vehicle, the
treads of the first axle mesat suecessively on each
rail the six inscribing electro-magnets shown by
?eans of their pole extensions and windings,
gga, 05b, 50c¢, £94, 58e¢, 587, 60a, 68b, 60c, 60d,
;ze a-;}:d 60f placed faced to face. The windings
cdg, Big for simultaneous inscriptions on the two
treads of the original mark are fed in parallel be-
tween wire Gi and wire §2 connected to the ter-
minals of batlery &% through contact 63 of relay
cd. Windings 3D or 6§50 of the electromagnets
of the following row are fed between wires §i
and 62; the circuit is closed on 580 or 60b through
creration of a reversing contact 64 and com-
pleted by contact €3 of relay 64. In the same
way, the action of contact 65 allows winding 59%c¢
or 6ic to be fed, contact €5 operates the selec-
tion of the d row windinzs, contaczt 87 that of

row ¢ and contact 68 the selection of f row
contacts. |
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‘In the same way as contact 83 of relay 64 al-
lows the windings of rows a, b, ¢, to be-fed, con-
tact 69 of relay T0 enables the- feeding of wind-
ings d, e, f. Selecting contacts €4, 65, 66, 67, 68

are controlled by a mechanical selector described

hereinafter; the depression of a push button ap-
plied to a reception track of the selector deter-

mines, by setting the contacts, the energizing of

the windings. of the suitable left or right trdck.
For instanece, the operation of push button 21
sets contact 64 for feeding 60b (right rail); the
setting of contact 65 energizes winding 60¢ (right
rail) ; the setting of contact 6§ energizes wind-
ing 59d (left rail); the setting of contact 6T en-
ergizes winding Bﬂe (right- rail), and the set-
ting of contact 68 feeds. winding 59/ (left rail).

At the moment where a. key or push button
such as 271 (Fig. 7). is depressed, triggering plate
92 is caused to -move under condition that lock-
ing device T{ is disengaged by winding 72, which
cannot take place unless contact 13 of relay 70
normailly closed, is in fact closed. The triggering
plate closes contacts T4 but. for a brief interval
and then is returned to the triggering position
of the key by a spring 100 (Fig. 7). By closing
of contacts T4, a circuit is closed between con-
ductors 61 and 62 by normally closed contacts
195 and 76 of relays 10 and 17 to cause operation
of relay 18. Contact 719 is substituted then for
coritacts 14 for maintaining relay 18 in an en-

(relay 18).
Before coming up to the first inscribing elec-
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6 _
ended their action on the treads. This arrange-
ment enables putting under tension the first three:
electromagnets during exactly the time neces-
sary and prevents their action on:the wheel tread
of the following axles at a short distance; such
as-the second axle of a.bogie. The. vehicle, fol-
lowing its movement, is influenced by the three
last rows of electro-magnets, then the wheel en-
gages pedal 89 which opens its contact, thus open~
ing the circuit of relays 10—11. Relay 10 is im-
mediately de-energized, confirming through the
release of contact 88 the short action: of pedal
centa.ct 89 which closes as soon as. the wheel
passes on. The release of relay 10 results in the
de-energizing of the three last. rows of electro-

-magnets, due to the opening of contact 69..

Relay 11, having a slow release characteristic,

T remains in an energized: pesn;ion for a short while

- after relay 10 has been released, then the circuit

20

25

of relay 18 is opened by contact 15 bis of relay
10. Relay 18 is de-energized, thus. terminating
a cycle of operation of the apparatus, every mem-
ber of which being now in its initial position of
rest. As soon as the last axle.of the car or group
of cars has passed over pedal 81 on its way, the
depression of another key or push button will set
the: assembly in position. for the new destination

- selected.

30
ergized condition. ‘Thus, contact 80 remains set

tromagnet, the wheel engages a pedal 81 which

closes the normally open circuit of relay 82 en-
ergized between conductors 6f—62 by contact 83
of relay 10. When relay 82 is energized, it closes
its contacts 84—8%, and 84 closes the circuit. of
relay 64 which becomes thus energized; the circuit
is completed by contact 89 of relay 18 set as stated
above. Relay 64 being energized, its contact 86
proper is substituted for contact 84 of relay 82,
the latter being de-energized as soon as the wheel
has passed over pedal 81; the circuit of relay 64
is then closed by contact 86 and pedal contact
87 in its normal position. The: short duration
of the closing of contact 8% has allowed the si-
multaneous energizing of relays 10 and 11, which
circuit is completed by contact 80, as stated above,.
The energizing of relays 70 and 11 opens normally
clesed contacts 13, 16 and 716. Feeding contacts
15 bis, 16 bis of relays 180 and 11 are substituted

for back contacts T5 and 76 of same relays, thus
securing an uninterrupted feeding ecircuit for

relay 18. The opening of contact 13 opens the
energizing contact of winding 72, and then the
locking device T! prevents triggering plague 10
from moving thus impeding any further depres-
sion of another key until the very moment cor-

responding to the end of the magnetic inseription

of the whole of the signal or indication referring

to the reception track as will appear from the

next part of this description, and the circuit of
relays 70 and 17 is then kept closed by pedal
contact 89 which is normally set.

As soon as the wheel has passed the third row
of electro-magnets, it operates a pedal 81 which
cuts its contact involving the opening of the cir-
cuit of relay 64 which is thus de-energized. This
release is confirmed by the opening of contact 86
of the same circuit replacing the short duration
cut of the pedal contact when the whee]l passed

over it. The de-energizing of relay 64 provokes
the opening of contact 63 which suppresses the

feeding of three rows of electro magnets having
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- It may be remarked that m the arrangement
thus described by way of example, the energizing
of the inscription electromagnets.takes place dur-

- ing the very short. time of *thefzgp'assing of a single
‘axle; such arrangement makes it possible to apply

a-considerable amount: of eleetrlc power to each
electro-magnet. without any-danger of heating
and without an exaggerated consumption of elec-
tricity, while still obtaining: pewerful magnetle
zesults on the wheel treads.

- The separation. of the unit into. two groups
of three electromagnets each on each rail may
give satisfactory results, and said separation may
be decreased or increased. In some particular
embodiments of the invention, it would be pos-

sible, for instance, to have a pedal associated with

each row of electromagnets, allowing an individ-
ual energizing thereof when the wheel passes over
it. In this arrangement, the energizing of each

electromagnet may be obtained through the dis-
charge of a condenser thus enabling powerful re=-

sults of very short duration to be obtained with
a reasonable amount of energy.

Contacts. 64, 65, 66, 67, 68 for selection of the
inscribing electrema,gnet wmdmgs shown in the
diagram of Fig. 6 are indicated with the same
reference numbers in Figs. 7, 8, 9 showmg the
mechanical controlling selector This apparatus
S, enclosed in a housing 90, has push buttons num-
bered from ! to 32 extending from its upper por-
tion in the example shown, corresponding each
to a reception track of the shuntmg area. Their
arrangement is made according to numbers by
rows of ten. Each key is biased upward by a
spring such as 91 bearing on the fixed bottom and
aclting on a ﬂange prowded on each stem.

The push buttons pass through a triggering
plate 92 and five switch plates 93b, 93c, 93d, 93e,
8937. These plates move transversely to the push
button axis in guiding portions of side supports
94—95. 'The switch plates, due to action 6f push
members 36b, to 96f, operate inversing contacts
64 to 68. The push rods have a get of elemeénts
97 and 98 with alternating large and small di-
ameters, so that when the ‘push button is de-
pressed the large diameter elements are level with
the switeh plates. A tapered portion ensures a
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proper junction of each larger diameter element
with its next small diameter element abcve. |
- The push rods pass through the plates by
means of holes the diameter of which corresponds
to the larger elements of the rods. The clear-
ance of said holes around the small diameter
elements of the rods enables the plate to occupy
indifferently a position on the right or on the
left of its stroke. The depression of a push rod
causes the tapered junctioning portions to act
on the plates thus moving same toward the left
or the right according to the position of the hole,
the latter being centered on the large diameter
portion of the push member at the end of its
movement. For instance, the depression of push
button 271 confirms or provokes the positioning
of plate 93b to the right, 93c to the right, 924 to
the left, 93e to the right, 83f to the left ana
causes contacts 64 and 68 to be closed in the
suitable direction. A large diameter eloment
lies above or under the triggering plate 82 ac-
cording to whether the corresponding push rod
is protruding or depressed. Said large diameter
element is rounded off by two tapered porticns
with the small diameter elements on either side.
At the momeni the key is depressed, the ta-
pered portion located under element 83 acts on
the triggering plate and pushes it toward the
right. At the right end of this stroke, the hole
in the triggering plate is concentric with the
operated push rod; the same applies to every
other key, and notably a previously operated key
is not hindered from getting back to its protrud-
ing position under the action of spring 9i. ¥ol-
lowing the operation of the selected key the larzgs
diameter element 99 passes under the plate, the
latter returns, under the action of gpring {89, to
its initial position and triggers or retaing the
key in its depressed position such as shown for
push button 27.

The operation of a push bhutton is deprendent
upon the position of the triggering plate §2.
The latter is controlled by an electrpo magnetic
locking device having a winding 12 carried by
elements forming a magnetic circuit with poie
extensions {01—I102. 'These elements may bhe
pole extensions 101 which are connected by &
transverse vertical member 102. The member

102 pivotally supports one edge of an armature

103, to whose opposite edge is pivotally connected ©

a vertical link 104. On the upper portion, the
link 104 is guided by part 105" of a fixed member
105 and has on its end a triggering member 71
or disc which fits in an opening in the triggering
plate 92. When the locking device is in ifs en-
ergized position the disc Ti is level wiini the
opening of said trigger plate 92 thus allowing the
triggering plate to be freely actuated. An in-
sulating block (06 acts upon contact 14 operated
by the triggering plate.

Each vehicle or group of vehicles the first axle
of which has received magnetic inscriptions cor-
responding to its predefermined itinerary, as dis-
closed hereinabove, subsequently controls the
switches it encounters. Both equipment and op-
eration of a third row switch are deseribed here-
under, switch Cs for example. A device similar
to that disclosed is provided for each poini. AsS
soon as the first axle has passed over the point
of the previous switch, i. e. Bz, its wheel treads
act through their magnetic marks on the exten-
sions 41g, 41d (Fig. 6a), of a feeler or magnetic
Aux detecting apparatus. Voltages are induct-
ed in the corresponding windings 4%g, 45d. Each
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winding is connected with the entrance circuit of
an amplifier 107g, 191d fed on the other hand
with alternating current by a line 108.

Particulars of the amplifying circuit are not
shown, the latter being of a conventional type.
Suitably amplified voltage impulses feed relays
1094, 169y after the waveform has been trans-
formed and rectified through transformer recti-
fier units 110d, (§0g. Thus, relays 109d and
(08¢0 are subjected to the rhythm of impulses
corresponding to the magnetic marks carried by
the wheels of the first axle. A D. C. supply |,
fed throuch a transformer rectifier unit (12,
causes conductors 113—114 to be energized. The
wheel approaches the feeler device in any way
and the impulses received subsequently on the
left or right rail cause either of relays 1(08d,
(88¢ to beat without any further consequence.

When the magnetic mark, arranged to corre-
spond on both wheels so as to serve as origin of
the magnetic inscription, appears the two relays
[88d and 109¢g are energized simultaneously. A
circuit is then set from conductor 1(3 by con-
tact 115d of relay 108d, contact 1i5g of relay
{099, the winding of relay 116, parallel with
winding 1171 of the step by step rod switch 118
and back to conductor 114. Relay 116 is ener-
oized and remains in this condition for a time,
under the action of ring 116a, on its magnetic
circuit. Another consequence of the energiz-
ing of relay 116 is that locking tooth 19 and
operating teeth 120 are engaged on the ratchet
whezel of the step by step switch due to arms 122
and rollers 123, {24. When winding (17 is en-
ergized armature (25 is attracted and operating
tooth 121 is actuated thus moving the switch by
half steps.

When winding (17 is de-energized, the action

of tooth 120 moves the switch by another half
step, thus engaging brushes 126d and 126g with
the first row of stationary contacts 127d and
[2Tg not connected elsewhere in this case. The
following impulse is received either by relay 109d,
or by relay 108¢. A circuit is then established
from conductor 113 either through contact 128d
or contact 128¢g, then through contact 29 of re-
lay (16, and the current flows in prarallel in the
windings of relay 116 which is thus held ener-
gized and in winding (1T of the step by step
switeh which is thus moved another half step
under the action of tooth 121, cutting the con-
tact hetween the brushes and the first row of
fixed contacts.
- When the winding 1T is de-energized, there
takes place another motion of the switch under
the action of tooth 120 and subsequent engage-
ment of brushes 126d, 12690 with the second row
of stationary contacts 136d, 130g.

The following impulse (the second impulse
after the double original impulse) operates in a
similar way and brings the brushes in engage-
ment with the third row of stationary contacts
t31d and 131g. The next impulse (the third im-
pulse after the double original impulse) corre-
sponds to the control of the point or switch.
In fact, a circuit utilizing contact 132 of relay
116 is closed either through contact (33d of relay
{09d, brush 126d, stationary contact 131d, wind-
ing 134d and bhack to conductor 114; or through
contact 1339 of relay 109¢, brush |26g, contact
{319, winding 1389 and back to conductor 1I4.
The operation of the step by step rod switch takes
place as formerly and continues with the follow-
ing impulses. Windings {34d and {34g belong to
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a so-called :tilter recorder relay having two po- -
sitions and stabilized by a device not shown (mag-- -

netic or mechanical), so that the movable mem-

bers--of sald -relay are held: in the last position -

sel.. - The momentary feeding of either winding
134d, 134¢ as disclosed hereinabove, confirms the
position -of the tilter recorder {35 or causes same
to t#ilt in the direction corresponding to the con-

O

trol of the switch. .It has been seen that the re--

currence of impulses -caused the maintaining of

- 10

relay-{18 in an-energized condition. . When the
last impulse of the characteristie signal has been
received, a certain time elapses, then relay 116 1s -

de-energized, thus causing: ..
1. Contact 129 to confirm the cutting of its eir-
cuit;-

15

2. Contact 132 to cut the circuit of the tilter

recorder; -

3. ‘The operation of arm 122 which disengages
the retaining tooth 119 and operating teeth 120,
(2] under the-action of rollers 123, 124. .

20 relays: or- clockworks for obtaining automati--
cally the immediate or delayed operation of the
signalling devices according -to-the type of -

As-the step by.-step switch.is no longer held, it -

is brought back due-to the. action of spring 136.

A double. switch 437 .enables-.the point to be -

controlled on the spot:-through-direct .action by

25

sending current directly through winding 134d or -

winding- i34g of -the. tilter recorder.

The tracks controlled by-switch Cs are-equipped -

like g conventional track.circuit from a place -
located-above the switch and-along-the branches ¢

to ‘the gauge -clearance,-with feeding through.a

transformer ‘138 and-a protecting. resistance 139. -
As-soon-as a vehiele-is clear from the.track cir- .
cuit; track-current reaches a two element relay

140 - which becomes thus energized. A circuit is .

then- set by contact 141 of ‘relay: 148, either of - ~-:

contacts-142d; 142¢g, tilter recorder- 139, either of

windings-143d, 143¢,0of a-relay with two stabilized
positions - 149 called tilter-breaker, and the circuit

closes on conductor 1{4. The.operation of the ¢

tilter breaker is similar:to that- of the tilter re-

corder, but it comprises high-intensity contacts
145d;:145¢, 1464, 146¢g disposed -on-the circuit of -

the--thiee ‘phase-motor- 147 ‘which controls the
switch " considered. - .Contacts {48d, 148¢g, 1494,
149¢g.: are-‘end: stroke :contacts controlled by-the.

motor itself: '

Fig. 10 shows ‘an:example ‘wherein. the mag- -
netic inscribing device is applied to a-level cross--

10. .

The .impulses -corresponding -to the - magnetic -
mark previously set on the wheel tread are suit- -

ably amplified, then rectified through amplifier-

178 and rectifier {79 and eventually applied to -
the energizing winding of relay 160. When the -

slow vehicle passes, relay 160 is energized and is

neld-in this condition by a second winding fed by
a local supply 181 through contacts 162 of relays

194 -and 163 of relay 160. The energizing of re~
Jay 160 controls through a contact 164 a warning -~
light which signals the approach of a slow train. - -

This signal may be used directly by the railway -
personnel to delay the closing of the level cross-
ing. A switch provided with contacts 166—I16T -
-or -automatic devices (pedals, track circuits)- is -
provided so-as to enable the relays to return to --
their initial energized -condition when the train -
15 passed.  The actuation of relays i154-—160 may -

be added together with the intervention of slow

oncoming train. .

Although the present specification only relates : -
to two types of trains, it is clear that without de- - -
parting from the frame of the invention, several -
classes of vehicles may be selected by means of -
different marks located -on one: or more wheels. - -

What I claim is: -

1. A magnetic control system for railway ve=: -
hicles comprising means for -selectively forming .
magnetic - patterns on -the marginal portions of-
either of two of the vehicle wheels -on the same: -

axle, magnetic flux detecting members along the -
railway track selectively actuated by sald mag-

netic- patterns, and -electric switching means.op-

erated by said magnetic flux detecting members. -

2. A magnetic conirol system. for rallway ve=

hicles moving on tracks comprising means for -

lorming magnetic patterns on the marginal por--

‘tions of the vehicle wheeis, magnetic Hux detect-

Ing devices selectively actuated by said magnetic

patterns when said patterns pass adjacent to said
devices, electric switching means operated by .
sald flux detecting devices; and means$ connected

with said switching means and said fiux detect- "

Ing devices for “controlling selectiVely different ™

track devices placed on the tracks.

3. A magnetic control system for Tailwdy Ve~ .

ing warning device. - ‘hicles Comprising “Stationary "magnetic Thsérib-

o . - 50
A—-B-is a railway track-level erossed at P by--:

a roadway. -The.description relates to the case. -

wherein the railwa

to right. -

A contact 151 s actuated in a fixed apparatus’ |
called “pedal” by the tread or flange of the wheel

y traffic takes place from left =

65

of the first. axle of any oncoming train’on the
track. The depression of said pedal opens a ¢on-—
tact 191 and immediately de-energizes a relay 154

previously fed by a current supply 155 through its

own contact (56, Theé release of relay 154 which ™

60

has” _b‘"eén “rendered "déﬁnitive by "cutting - !{jﬁn‘tgdt
156 catises both the lighting of % warning lamp™
15T andthe ringing ‘of a bell" 158 through contacs

159. ~This device, in the usual way, the immedi- -

65

ate - warning, and pedal 151 must be located bedar~
ing"in ‘mind that the AP portion,;:at full speéd, -
takes ‘s, time-period sufficient for -road users-to
clear -the -level crossing -area. The- device:de~ -

scribed- applies only-in case of fast and highly ac-:
celerating vehicles. -

70

Ing means for forming magnetic patterng on the -
marginal portions or either of two of the vehicle -
wheels-on‘the same-axie, magnetic flux ‘detect-"-
Ing ‘devices selectively actuated- Py ‘said magnétic ™
patterns when said patterns pass-adjacent to said
devices, and electric switching means operated by

sald nux detecting devices. -

4. ‘A magnetic: controi- system-for railway-ve-:
, ationary-
magnetic:-inscribing-members:--iécated alongside
the railway tracks for torming magnetic patverns:-
on ithe marginal portions of ‘the:vehicle wheels;
magnetic nux aetecting devices placed-along the
track and selectively operated by said-magnetic -
patterns when said patterns pass-adjacent to said -
lux detecting devices, - and - electric -swi-tchingh;.,_..

hicles--moving--on- tracks- comprising: -st

means -actuated by said fiux detecting - devices.

-

hicles moving on tracks comprising -means for

tions of the wheels of the vehicles, magnetic fiux. -

forming magnetic patterns on: th

" oa ., .
- -
R ]

9. A magnetic control system for railway ve-

ar 1

detecting devices selectively operated by said:- -
magnetic' patterns when said-patterns. pass: ad=--
Jacent to said:-flux detecting devices, relay means -
operated by said devices, and electric switching--

Slow vehicles act -through the wheels of their
first axle- firstly: on-pedal 151, then also on:the
pole :extension: of a feeling device 152 similar to -
that described-in connection with Figs..2 and 3; 75
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means actuated by said devices, said magnetic
patterns inciuding original zones Ior actuating
certain of said relay means anda zones ior there-
after actuating cervain otfier reclay means seiec-
tively. |

6. A magnetic control system for railway ve-
hiclies moving on fracks comprising means ior
forming magnetic patterns on tire marginal por-
tions oI tae venlcie wieels, magnetlc 11ux gevect-
ing devices selectively operatea Py sald magnetic
patterns winen said patterns pass adjacent {0 sald
fux detecting aevices, relay means operated Dy
said aevices, and electric switcning meais actil-
ated by said devices, said magneuc paterns Coit-
prising original zones ior aciuaving cervain ot
saiq reiay means anda zones ior therearvey a,couat~
ing cervain ovner reway means seieCulvely {0 actu-
ate in tne desired airection the raiiway switchnes
to be encountered by the venicle, sald SE€IeCLillg
zones being locaved on the siae or tie veiicle COr-
responaing to the qirection wilcn Imust e 1m-
parted to a given switcn.

7. A magnetlc conurol system for railway ve-
hicles moving on tracks coinprising rneans ior
formng magnetic parterns on tihe marginal pol-
tions oif the venicle wieels, magnetic nux detect-
ing devices piaced on tiae track and Selecllvely
actuated by sald magnetic patlerils wiell said
patterns pass aajacenc o saicl nux getecuing ac-
vices, electric switchung means operated by sald
flux detecting devices, sald flux aetecling due-
vices comprising coins in wiicll ejiectric currents
are inauced Py the nearby passage 0i sald mag-
netic patterns, and mieans 10T neutraiizing tie
acrion oi currents running in the racks.

8. A magnetic control sysiem 1or railway ve-
hicles comprising means ior inscribing magnetic
patterns on the marginal portions oi the wheels
of the vehicles, magneilc ilux aetecting (aevices
selectively operated by said magnetic patterns
when said patterns pass adjacenti io sald flux
detecting devices, electric switching means 0p-
erated by said tux detecting devices, and mealls
for selectively energizing said inscriping means,
caid inscribing means inciudging a piurality of
inscribing” members, and said energizing means
including a selecting device enaplng the desired
inscribing members to be selected.

9. A magnetic control system for rallway ve-
hicles comprising means for inscribing magnetic
patterns on the marginal portions of the wheels
of the vehicles, magnetic fiux detecting devices
selectively operated by said magnetic patterns
when said patterns pass adjacent to said flux de-
tecting devices, electric switching means actuated
by said flux detecting devices, and means for en-
ergizing said inscribing mearns, said inscribing
means including a number of inscribing mem-
bers, and said energizing means including a se-
lecting device enabling the desired inscribing
members to be selected, in combination with in-
terlocking means for preveniing a subsequent in-
scribing member from being operated until the
previously activated inseribing member 1s re-

stored to its original position.

10. A magnetic control system for raiiway ve-
hicles moving on tracks comprising stationary
inscribing devices placed symmetrically on either
side of the two track rails for forming magnetic
patterns on the marginal portions of the vehicle
wheels, magnetic flux detecting devices located
on the railway track and actuated by said mag-
netic patterns when said patterns pass adjacent
to said flux detecting devices, and electric switch-
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ing means operated by said flux detecting de-
vices.

11. In a tracked railroad, a magnetic control
system for railway venicles comprising station-
ary inscribing devices located on the right and
lett raiis for forming magnetic patterns on the
marginal portions oi the wheels of the venicles,
masnetic flux detecting devices located on the
track and selectively actuated by said magnetic
patterns when said patterns pass adjacent to
said Fux detecting devices, electric switching
means operated by said flux detecting devices,
and a selecting device for operating either the
rieht or left inscribing device according to the
position of the selector device.

12. A magnetic control system for railway ve-
hicles moving on tracks, comprising stationary
inscribing devices for forming magnetic patterns
on. the marginal portions of the venicie wheels,
magnetic flux detecting aevices on tie track and
operated by saia magnetic patterns when said
patterns pass adjacent to sald fiux detecting de-
vices, switching means actuated DY sald nux ue-
tecting devices, and means operated by passage
of a wheel to make operable said inscribing ae-
vices.

13. A magnetic control system for railway ve-
hicles comprising devices for inscrioing magnetic
patterns on the marginal portlons oI tne wieels
of the vehicles, magnetic fux aetecting devices
sejectively operated by said magnetic patterns
when said patterns pass adjacent to said Iux
detecting devices, switching means actuated Dy
said Aux detecting devices, means 10r energizing
said inscribing devices inciluaing a Seieclor
whereby the daesired inscribing aevices are se-
lected, said selector comprising a set o1 manually
operated members, movable plates actuated by
said members, and electric contacts operated by
the movable plates.

14. A magnetic control system for railway ve-
hicles having wheels comprising members for
inscribing magnetic patterns on the marginal
portions of the wheels of the vehicles, magnetic
fiux detecting devices selectively actuated by said
magnetic patterns when said patterns pass ad-
jacent to said flux detecting devices, electric
switching means actuated by said flux detecting

" devices, means for energizing said inscribing de-

Do
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vices including a selector whereby the desired
inscribing members are selected, said selector
comprising a set of manually operable mempers,
movable plates operated by said members and

electric contacts actuated by said movable plates,
said members having tapered portions and said
movable plates having apertures, said apertures
cooperating with the tapered portion of said
members to move said plates.

15. A magnetic control system for railway ve-
hicles comprising means for forming magnetic

patterns on the marginal portions of the wheels
of the vehicles, magnetic flux detecting devices

selectively operated by said magnetic patterns
when said patterns pass adjacent to said flux
detecting devices, electric switching means actu-
ated by the flux detecting devices, each flux de-
tecting member including a winding connected
with a controlling circuit, a rotary switch which
is movable stepwise under the action of said con-
trolling circuit, and contacts provided in said
switeh in positions corresponding to the mag-
netization pattern of the wheels, and means en-
ergized by operation of said flux detecting mem-
bers to rotate said switch, and means operated
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by said switch for directing the movement of

said vehicles.
16. A magnetic control system for railway ve-

hicles comprising means for forming magnetic
patierns on the marginal portions of the wheels
of the vehicles, magnetic flux detecting devices
operated by said magnetic patterns when said
patterns pass adjacent to said flux detecting de-

vices, anda elecirie switching means actuated by

salid flux aetecting devices, each of said flux de-
tecting devices including a winding connected
with a controlling circuit, a rotary switch which
is movable stepwise under the action of said con-
trolling circuit, contacts provided in said switch
in positions corresponding to the magnetization
pattern of the wheels and means for actuating a
track switch from said rotary switch. |

17. A magnetic control system for railway ve-
hicles comprising means for forming magnetic
patterns on the marginal portions of the wheels
of the vehicles, magnetic flux detecting devices
operated by sald magnetic patterns when said
patterns pass adjacent to said flux detecting de-
vices, electric switching means actuated by said
flux detecting devices, in combination with pedal
operated switching means whereby fast trains
having no magnetic inscriptions act only on said
pedal operated signalling system, and slow trains
bearing magnetic inscriptions act on the first
signalling system. T

18. A magnetic control system for railway ve-
hicles for causing them to switch themselves
onto the desired tracks along their courses, com-
prising means to apply magnetic inscriptions on
the marginal portions ¢f two wheels on the same
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axle of a vehicle, magnetically responsive means
to read the inscriptions, control means actuated
by the reading means to control movement of
the switch points in the desired position at the
moment when the vehicle approaches them,
means causing the magnetic inscription on the
right wheel to switch the vehicle to the right
and causing the inscription on the left wheel to
switeh the vehicle to the left, the reading means
being disposed in two rows along two sides of

-the tracks in order to read on the one or the

other wheel. |
19. The system as claimed in claim 18 wherein

the inscribing means are under control of a se-
lector comprising as many selector manually op-
erable members as there are switch points to
conirol, and electric control contacts actuated by
said manually operable members to cause actua-
tion of the inscribing means.
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