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70 all whom it nuely concern:

Be it known that I, ALBERT DESCUBES, 4
citizen of the Republic of France, residing in
Paris, France, have invented a certain new

following 1s a specification.
This invention relates to a new system and
apparatus for working railway-switches and
signals, and has for its principal object to
pr ovide  an apparatus for working such
switches and signals by means of two Ieverb
each of which corresponds to one of the ends

bv which a train can enter or leave a protect-
ed zone or route.

Other features are referred to in detail
hereinafter.

T'he accompanying drawings illustrate the
principles of the invention and certain means
by which 1t can be realized.

TFigure 1 shows a plan of a number of tracks

in a yard. Iig. 2 illustrates diagrammatic-
ally an lnLelluCLlﬂﬂ table and cperating
mechanism and the apphmtlon of the ap-
paratus to cne of the routes indicated in Hig.
1. Ifigs. 2% and 2P are enlarged portions of
Fig. 2. Kig. 3 illustrates mechanically a
part of the mechanism indicated diagram-
matically in Ifig. 2. F¥ig. 4 is a dmﬂ'mm of
the indicaticn or control-circuits. l*‘iﬂ*. 5 18
a diagram illustrating a method by which the
indication or control circuit is realized in the
cperating-cabin, lepemmg at the same time
the pesition of each switch. Fig. 6 is a dia-
oram cf a new track-circuit opemtlm In con-

juncticn with the interlocking table. Fig.
7 shows the general arrang ement of the
track-circuits in the oper: ‘LtlIlﬂ—CilbiIl Fig. 8

shows the connections of the SAINEe 01rcu1ts'

with the clearance-bars or insulated rails or
other contact devices at each end of the pro-
tected zone. Ihg. 9 shows the general ar-
rangements of the tI'E.LCL-OllGHlJES obtamned
by means of circuit-controllers in direct rela-
tion with the ratlway-switches. Iigs. 10 and
11 1111.1&1 ate modifications cf the apparatus
of Kig. Fig. 12 1llustrates the arrange-
ment of the track-circuit of the appar atus
shown 1n Figs. 10 and 11.

- Suppose a yard n which the points are ar-
rangad as snown in Ifie. 1. The main tracks

are indicated at 1 and 11, and the tracks in
he vard at A, B, C, D, E and ¥. The se

emls vitzhes are shown at a,b,c ¢t d,d?, f g,
k2 and /, thos» hawnw similar rofer-

| ing to the tracks 1 11 A B, &e.
and useful System and Apparatus for Oper-

ating Switeh-Points and Signals, of which the

- ends of short crossovers ¢, d, 7, and k. The

route-signals for the several switches are
shownat 1,2 3,4,5,6,7, and 8, correspond-
11t 1s wished
to establish a route for passing from road I to
road D, 1t 1s only necessary to first use the
lever correspondmo with road D and then

- that belonging to road I in order to set all

the points in the proper positions—that is to
say, the switch-point a reversed, (that 1s,in
position to switch a train onto the stralo'ht-
ine track,) which will be represented by “the
symbol —a, this being the symbol 'whlch 1S
applied to the control-bar for reversing the

switch a; the switch-point ¢* 1n its normal
position, (leaving the straight line clear,)
which will be representﬂd by T ¢?, the symbol
applied to the corresponding control-bar ;
the switch-point g reversed, which will be

represented by —¢, and the S‘mtch—pomts o
and * reversed, which will be represented by

—1. The 111ter1001111'10 mechanism 1s so ar-
ranged that as soon as the points have been
st in the desired positions, the route or cov-
ering-sienal 1 can be lowered to allow of the
pmtﬂctﬂd zone being entered from the road I.
The signal can then be placed at ‘‘danger’’

20811, and A8 SO0 a8 the indicator has shown
that the sional 1s at ‘‘danger’’ (but no

sooner) the levers can be broucrht back to
their normal positions. I‘inally, insulated
rall-sections or any equivalent contact de-
vices can be arranged in the road so as to pre-
vent the levers contmlhnw the switches of
any particular route being moved as iong as a
train in the protected route has not left it at
one end or the other. ‘The signalman may
also be prevented from lowering any particu-
lar signal by a simple circuit- chanﬂ*er or by
means of a slide-valve worked from another
cabin.

1 will now describe in detail the apparatus,
and in order to racilitate the description it is
supposed that electricity is used both for con-
trol and indication purposes.
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1. Interlocking frame.—The interlocking

frame 1s shown diagrammatically by Fig. 2.
G and H are slides controlled in the usual or
any switable way by the principal levers cor-
responding to the roads | and II, which can
be locked by means of the mdm&twn—maﬂ—
netsJ and IX and which operate cam—plates q
for moving the control-hbars hereinafter de-
seribed. A/ B/ ¢V Y D* B E* B B are

slides controlled by secondary levers corre-

ence- 1ettﬂrs as ¢ and ¢, bemcr at opposite | sponding to the roads shown in Fig.-1 and
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having corresponding letters and operating

cam~-plates p for moving the control-bars.
The levers corresponding to roads D K ¥
have been duplicated, as it is possible to use
two different routes to get to the same point
from these roads. For instance, the passage
from 1L to D can be effected by + b, + 7, and
+1* or by —b—c¢c—g—1.
I refer to routes passing over the switch ¢ in
1ts reversed or minus position and ending on
the roads I and 11, the letters D? E* F* to the_
routes passing over switch b in its normal or
plus position and which therefore end only
in road 11.  Hach of the secondary levers A’
B/, &c., locks the others during its stroke.
The principal levers (¢ and H are also inter-
locked during their stroke. These lockings
are effected by the usual or any suitable
means. +a—a+¢, &c., are the control-
bars for the points @ ¢, &c. Thus when the
bar+¢ or- ¢ is worked the two points be-
longing to the crossover c are placed 1n their
normal position. I, on the other hand, the
bar — ¢ 1s worked, the two switches ¢ and ¢
arereversed by their motors. But onerevers-
ing-bar 1s used for the two switches of each of
the crossovers c d, &c. The control-bars,

which can only be moved in the direction of
the arrow or the reverse direction, but not
laterally, are interlocked, as indicated dia-
grammatically, so that one cannot move +«
at the same time as—a, or—d at the same
time as +d’ or +d?, &c. In the same WaYy
the bars + ¢ and _{_ch +1" and +1% +£"and
+ k* are respectively interlocked 1n order to
prevent the -two routes, which cut each
other, being set at the same time, such as [-C
and II——B the first of which mcludes +¢* and
the second +¢'.

Having set forth the above conditions, the
principle “of the arrangement is the iollowmg
When it 1s wished to set a route coming from
road I, the points a will have to be normal or
reversed. The slide Gwill therefore act on a
device m, connecting the bar +« and the bar
—~ @, W. hich device is represented as a lever
connecting +a and —a n the diagram.
the other hfmd a route passing by the point
a reversed ouﬁ'ht to find ¢* normal, and g may
be either normal or reversed. The bars —a
and -+ ¢®> will therefore be connected, so as to
move mmultaneously in oppesite directions,
by means of a lever m” and connecting mem-
ber n, and the latterwill be connected th rough
lever m’ and connecting member 7/ to a lever
m?, connecting the bars +¢ and —g¢, &c.
Suppose now that it 1s wished to set the route
I-D. The slide I’ would first be moved in
order to push the correspending cam-plate p
from right to left until the point p*, Fig.
comes 1Into contact with the pin 7, Whlch is
connected to theleverm?®ot the switchi. The
ba,r —-1, which was locked by horizontal slot
7' P of the slide 1, 18 thus unlocked. This

The letters D E" |

inclined slot p?

On

‘and unlock the slide
armature of
65 done,the cam- plate q of the slide G is then | shows the posﬁnon of the shdes correSpond—-

848,203

pushed from right to left. The inclined slot
9 ¢ pushes the pin r and the connecting-lever
m in the direction of the arrow. Nowthe bar
+a, which is coupled to the lever connecting

moves with it, cannot be moved, because the
bars +d’ and —d are locked by means of the
cam-plate p, corresponding with A" and B'.
The bar — a1s therefore obliged to move, car-
rying with it the bar ¢ by means of the rlc‘f'ld
connection n. The bar ¢*actson connectmfr—
lever m/, and therefore also on m? with
which it moves. The bar -+ g bemng lo cked-by
the slide p of lever (7, the bar —g¢ 1s obliged
to move and finally the bar —+. The in-
clined slot ¢* ¢* therefore acts on the control-

ling-bars —a +¢* —¢ —1, and thus on the -
"eorrespondmﬂ* points 1n ‘the toute to be

formed. 'The 1&5’[ bar acts in 1ts turn on the
p* of the cam-plate p of the
slide D7, and thus completes the stroke of
slide D’ ard unlocks the slides A’ B/, &e. I
the stroke of slide G is then completed the
slide 1s moved to the left of the position in-
dicated in Fig. 2, so that the pin connected
with the conneotmg ~lever m which was at

the point ¢* will be at point ¢* of the slot.

The lever m does not move during the opera-
tion and is locked in position. In this
new position the part s of the contact of
slide G will be brought opposite the contact
t, ard thus connected with the positive pole
of the battery through contact w. At the
same time the contact v of slide D’ has con-
nected up contacts w and x, the latter being
connected to the negative pole of the batteryj
so that the mlrrent can pass through wire ¢
to the motor 4" of the signal 1 only if all the
corresponding points are in their correct po-
sitions, and if the sienal 6 1s at *‘danger,” the

current passing from the positive pole of the

oenerator, through u, {, ¢, motor 7/, the cir-

cuit-controllers of the Eeveral switches and

signals, thence throughw’, w, and «, to the neg-
ative pole of the generator. The signal 1 can
then be lowered. The + and — wires at the
opposite sides of the upper half of Ifig. 2 are
connected to the same source of current.

+d’" and —d m such a way that the latter
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The train having passed, the cam- plate q can. |

be moved back from point ¢* to point ¢*; but
as long as the signal 1 remains lowered this
plate cannot be “moved any farther, as the
signal-circuit 18 broken by the cir cuit-con-
troller at the signal and the slide G 1s locked

by the 1n dlcatloﬂ—maﬂnef J. Assoon as the

signal 1 1s returred 6o ¢ ‘danger” the indica-
tmﬂ—curreﬂt can pass throucrh contacts v and

z, wire 2’, the circuit- breaker at the signal 1,

those at Lbeswnch—-pomts the cireuit-breaker
at signal 6,the circuit-breaker 11, hereinafter
referred to and the contacts w and z. The
current can thus pass by the magnet J
(x by attracting the

the electromagnet. Fig. 2
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ing to this part of the operation.
as the lever is unlocked the slide can be
moved farther tcward the right, the 1n-
chined plane ¢* ¢* acts on the conyecting-lever
7 10 the opp{mte direction to the arrow, the
bars —a, +¢*, — g,and —1 are thus placed n
their normal posiulons by a movement oppo-
site to that described above, and the slide D"
1s moved from left to right until the peiut p?
comes 1nto contact with the pin r, connect-
ed with the connecting-lever. During the
stroke of slide 1) the bﬂdeb A’ B’ are locked
by any usual or suitable 1nterlecking mech-
anlsm. The lever 1 is pushed farther to the
Ilﬂ“ﬂt until the pomt v of the slide has taken

the place of point p* It is onlyat this mo-
ment that the levers A’ B’ are uirloc cked. In
order to set the same route, but 1 gcing from
D toward 1, 1t 1s ouly necessary £ ¢ carry out
the same opemtlo% in the reverse crder—
that is to say, from left to right—beginning
by theslide G. The different prrts of the oper-
ation will be the same as in the Previous case.
Aslong as the indication-circuit is not closed
the slide G is locked by the magnet J 1n its
end position—that Is to say, when the pumt
q 18 In contact with the pin 7, connected with
lever m. 1t 1s therefore 1mp0851ble to movye
the cam-plate p from point p* to point P/, the
two plates being at the time connected to-
gether through the various connecting-levers.

In order to render the diagram more easy
to understand, the slides have been shown as
moving at rloht angles to the control-bars.
This arrang ement 1s not, however, abso-
lutely necessary. The levers can be. placed
so as to move parallel with the control-bars
and connecting-levers.
as described, or a rotary movement can be
used. The slide can be placed on the frame
or on a sactor of the lever.

The electric lock will be of a form to suit
the kind of lever adopted. The lock will
generally only act in one d}I'eCtLLOl"l—-ﬂ 1at 1s to
say, 1t will %llow movement from ¢* to ¢
and irom ¢’ to 7' but the opposite move-
ment from ¢* to ¢* or ¢° to ¢’ will not be possi-
ble unless current is flowing through the in-

dication-magnet.
It has also been supposed 1 the diagram
that the control-bars—such as +a¢ —a —}—U‘

&c.—were connectea by rigid connections
and connecting-levers; but any other means
can be emploved such as cams, rotating
shatts, &c. Ifig. 3 shows one of the simple
arrangements which may be adopted. 'The
connﬂctmﬂ'—levers are replaced by pinions,
each one gearing into two racks. They can
be placed n any position in the frame or ar-
ranged i groups. In the same way the bars

eonnectmo up two bars controlling the

mmtoh—pomts are formed of rotating shafts
carrying two pinions of suitable diameters to
suit the strokes. For instance, the control-

As soon ! necting - levers.

They can be moved -

The bars controlling the
sw*ltch-pomts carry circuit-breakers Whlch
make and break the switch-point motor-cir-
cuits I M. If pneumatic, hydraulic, &ec.,
motors are used, the bars can act on slide-
valves connecting with pipes leading to the
motors. 1t will be seen that the smnals are
worked by the same levers which work the
points; but they can be worked by means of
special levers interlocked with the levers de-
scribed previously, the construction of which
would thus be simplified. -

2. Indicatron-circunt and swgnal-operating
circurt.——The principle on which the switch-
control mechanism has been based depends
upon the relations existing between neigh-
boring pairs of sw1tch—pomts and the same
prmmple can be applied to the indication-
circult, so that the current can only pass
"111'0110 n the circuit-controllers of the switch-
“"_)0111138 of a given route. Fig. 4 shows the
Wway in which the cireuit has been made up.
A glance at the figure will show that if the
wire t’, leading from the slide G, is connected
up to the positive pole of the battery and
that, 2’ leading irom slide D’ to the negative
pole as shown in F1g. 2, the current can only
pass 1f the route -D is really set.

There can be confusion 1n connection with
only the routes 11-D, lI-I, IL[-I, 1t being
possible to get from one pomt to the other in
two ways, one by b normal and the other by
beg reversed. In order to get over this, it is
only necessary to lead the wires coming from
the cwmut—eonumller of the poimnt b, for in-
stance, to aspecial indication-circuit control-
ler 12, situated in the operating-cabin and on
the control-bars of the switch- point . The
current can then pass only it the points are
really in the position corresponding to the po-
sition of the control-bar. The same arrange-
ment can be adopted for any points which
one wishes to be indicated in the interlock-
g table itself.

The indication-circuit is used for lowering
the signals at the extremities of the route
given. As shown in Ifig. 2, the signal-mo-
fors only need to be coupled up to the circuit-
controllers on the slides when they are at the
end of their strokes. With this arrangement
the clrcmt 1s broken, and the signal goes to
““danger’’ as soon as any of the pomts on the
route are moved.

3. Indicatron of all the points wn the oper-
ating-cabin—Fig. 5 shows an arrangement
allowing the indication-circuit to be com-
pleted in the operatm@—mbm. The same
figure indicates to the operator in the cabin
the position of all the points in any particu-
lar route. The upper part of this figure
shows the indication-circuits connected up
to the switch-circuit controllers.  Only part
of the roads have been shown for snnphclty

The lower part of the figure shows the ar-

65 bars might have double the stroke of the con- | rangement which has to be carried out in the
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operating-cabin and the connectlons which
have to bemade between the various terminals
of the indication-circuits. Three wires are
connected up to a commutator at each
switch—one comingfrom the toe direction of
the points and two “Ffrom the divection of the
heel of the points. The terminals are con-
nectedup by connectors 13, disposed in the
cabin and arranged to form a miniature plan
of the tracks and switches outside. In order
to have a visible indication of the position of
the points, electromagnets 14 15 16, &e.,

(correspondmg, respectively, to smnal 1

switch-bars +a —a,&c.,) are 1}:1trodu(,ed mto

the circuits leading to the heel of the switch-

points. These magnets movesuitable switch-
points on a mlmature track to show in the
cabin the exact position of the points on the
road.

4. Arrangement to hainder a trawn being sent
onto a road.—In order to allow another cabin
to hinder a train being sent on to any particu-
lar roac , for 1 the slides
D’ and D? can be interlocked by means of an
electric lock or the indication -circuit be
made to pass through the other cabin, a ci
cuit-breaker 11 being fixed on the frame to
allow the circuit to be broken. (See Fig. 2.)
If the current is broken at 11, 1t 1s 1mp0%81b1e
to lower the signal 1 or the bwnal 2 after hav-
ing set the route ending in road . On the
other hand, 1t 1s still possible to lower the Sig—
nal 6 in order to send a train from the road D
toward 1 or 11, since tne circuit of motor o
passes around 11.

5. Clearance-bars.—1 use double clearance-
bars of the kind described in a previous

- French patent concerning converging routes

40

| Fw‘ 6 18 a diagram of the arrangement.

45

60
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and which are mtended to hmder a, route

which has been set from being changed as
long as a train 1s I the protec ed Toute.
The
bar Z is part of the mechanism connected
with slide G and is shown in the position it
would occupy when tne cam-plate ¢ of the
slide G 1s placed so that the pin 7 of the con-
necting-lever m is at point ¢*, Fig. 2°. The
bar moves in the direction of the arrow when
the slide acts on the pin from ¢* to ¢*. The
bar Z has a projection 17, which can be
stopped by a catch 18 on the armature of a
magnet 19, the latter being connected up di-
rectly to an insulated rail 20, which forms a
clearance-bar. 1t is also connected indi-

rectly by one of the means hereinafter de-

scribed toan insulated raijl 21 near the signal

6. The armature ends in a curved paﬂft 22,
which can engage with the catch 23 of a Sec-_ '
ond electromagnet 24, connected up chrectly

to an insulated rail 25 and indirectly to other
insulated rails, such as 26, situated near the
sienals. The rails 27 opposite the insulated
rails are connected to earth.,

The following results are obtained with the
arrangement shown in Fig. 6:

I’_.

T

848,293

First. Whenever the current passing
through the magnet 24 1s cut out and a cur-
rent still passes through the magnet 19, the
end 22 of the armature of 19 will be held
down by the cateh 23 of 24. Consequently
the projection 17 will be stopped by the catch
18. The bar Z cannot, therefore, be moved

7o

in the direction of the arrow, and the slide G

will be locked.

Second. Whenever the current continues

19 1s free to go back to 1ts normal position
as soon as the current is cut off from 19.
Therefore 1f a train is going from signal 1 to
sional 6 the slide G will be locked as soon as
the first axle has touched the clearance-bar
20 and will remain locked even after all the
axles have passed over the clearance-bar.
The lever will only be freed when the ITast
axle has left the clearance-bar 21. I the

train 1s shunted back after having passed the

clearance-bars 25 and 20, the slide G will only

be freed when the last axle has left the bar

20. In other words, the slide G will be
locked as long as there is an axle between the
clearance-bars 20 and 21.

In order to connect up the two bars 20 and
21, for instance, which are at the two ex-
tremities of the route I D, 1t 1s necessary to
consider the following p: 111(’1}]16 The shide D’

sets the route to road [ if ¢* 1s normal and to

the road II if ¢* 1s reversed. 1t 1s therefore
only necessary to interpose the slide D’ 1in an
electiical connection from the bar 21 to a cir-
cuit-controller 28, which is moved by the
control-bar belonging to the point ¢* and to
do the same for the bar 20. Thustherever-

sal of ¢® reverses the effect of a movement of
the slide D’.

Fig. 7 shows the arrangement in the lock-
ing-frame, and Fig. 8 the connections with
the clearance-bars. Clearance-bars 30 31 32
33, &c., correspond with the ends of the sev-
eral roads A B C D, &e.  If the route I D 1s
set, the bar 21 1s connected up to the bar 20.
If, on the contrary, the route II D 1s set, 1t
will be connected up to the bar 29, Fig. 9.

A similar arrangement will Lbe adopted forthe

outer clearance-bars, such as 25 and 26. In
certain cases it will be more economical to fix
the current-controllers on the pointsthem-
selves and to connect up the circuits to the
electromagnets in the frame. It 1s not nec-
essary to plaee current-controllers on all the
points, but only on the facing-points, when
coming from A B, &e. Iig. 9 shows this ar-
rane'emem

6. Clearance-barswithout the electromagnets
19.—In the arrangement just described the
current only passes through the magnets 19
when an axle is on the insulated rail. The
arrangement shown by Ifigs. 10 and 11 can

“be adopted for the magnets 19 and 24 and

the circuits arranged as described, but so

that the current only passes through the mag-

75
to pass through magnet 24, the armature ot =~
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net 19 when there is no axle on the insulated
rall. = The magnet 24, on the other hand, will
only be energized when there 1s an axle on
one of the mnsulated rails connected up to it.

The arrangement shown 1n Ifigs. 10 and 11
allows an mdlc&tmn-nmﬂnet 34" to be used
instead of the maenet, 19. The arrangement
of the circuits to obtain this result is shown
diagrammaticallyin Fig. 12, Itisonlyneces-
sary to pass the indication-circuit through
the insulated rails and to place a resistance
N between the magnet 19 and the current-
controller of the signal 1, also to'insulate the
rail 35 from the 1*1011t hand end of the rail 36
and to connect up the latter to the battes ry 1n
such a way that the current will not pass
through the magnet as long as there 1s an
axle on the rails. The rail 37 will be con-
nected to the circuits of the rails 38 and 39 by
means of a curréent-controller Y of the point
¢, SO as to connect up this rail to the circuit
of the rail 38 1f ¢* 1s normal and to the circuit
of the rail 39 1f ¢* 1s reversed.

The arrangements described above can be |

applied to any system of working points and
signals, such as electric, electic opneumatlc
pneuma,tlc hydraulic, and hqmd 1T

The terms “normal” and “‘reversed’ are
not used 1n any absolute sense. Any one of
the two positions of a switch may be as-
sumed to be 1ts normal position.

What I claim is—

1. An apparatus for working the switch-
points and signals of a route havi ing switches
at and intermediate of its ends, 1nc mdmﬂ' 11
combination two levers correspﬁﬂdinﬂ' re-
spectively to the opposite ends of said route,
and means controlled by said two levers for
operating all the SWltches ot said route.

2. An apparatus for working the switch-
pointS and signals of a route hfwing switches
at and intermediate of its ends, including in
combination two levers corresponding re-
spectively to the opposite ends of said route,
bars each of which corresponds to one of the
switches of said route, and a circuit-control-
ler carried by each of said bars for controllin o
the positi(m of 1ts switch, all said bars being
co11t1 olled by said two levers.

3. An apparatus for working the switch-

omts and signals of a plumhty of routes
ﬁavmﬂ the same ends, ncluding 1n combina-
tion a lever at one end and a plurahty ot le-
vers at the opposite end, one corresponding

-

> to each of said routes, and means controlled

by the single lever at one end or by the cor-
rebp()];dmo one of the plurality of levers at
the opposite end for operating all the switches
ot each of said routes.

4. In an apparatus for working switch-
points and signals, an indication-cireuit ar-

ranged so as to allow only the extremities of |

tion-circult,

3

| the routes and the points which. lead to du-

plicate routes, to be indicated in the cabin.
5. An app avatus for working switch-points

and signals, including in (,ombmatlon an 1n-

dlcatlon—-mrcmt comlectlno 1N Succession ¢ir-

cuit - controllers com‘esPondmg to all the
switches ot a route, so that the current can-
not pass through the control-motors except
when all the switches of said route are in
their desired positions.

5. An apparatus for working switch-points
and signals, mcluding mechanism for operat-
Ing 4 qwmﬂ at each end of a route, and a cir-

cult controlline said mechanisms and con-
necting In suecession circult-controllers cor-
responding to all the switches of said route so

that the current cannot pass except when all
the switches of said route are in their desired
posifions.

7. In an apparatus for working switch-
points and signals in combination, an indica-
and devices m the cabin con-
trolled by said circuit and showing the posi-
tions of all the points of any route set.

8. In an apparatus for working switch-
points and signals in combination, an mdica-
tor-circuit connecting in succession circuit-
controllers COI‘I‘E‘SpOBleO‘ to all the points of
a route and passing by means of fixed con-
nections through the cabin, and devices in
the cabin controlled by sald circult 10r irdi-

cating the actual positions of all the points of
sald route.

9. In an apparatus for working switch-
points and signals, in combination an imdica-
tion-circuit, me&ns controlled thereby for in-
dicating the positions of the points, and
means controlled by said circuit to hinder the
sending of a train into any particular route.

10. An apparatus for working switch-
polnts and signals, including mechanism for
operating a signal at each end of a route, and
a circult conftroiling salid mechanisms and
connecting in succession circuit-controllers
Gorrespond ing to all the switches of said route
so that the current cannot pass except when
atl the switches of said route are in their de-
sired positions, and a supplementary inter-
rupter in sald circuit for preventing the set-
ting of a sional to send a train onto a deter-
mined track. :

11. In an apparatus for working switch-
points and signals, double clearance-bars op-
eratively connected onto a special circuit or
onto the indication-circuit.

In witness whereof I have hereunto signed
my name, this 10th day of August, 1904 1n
the pmsem*e of two mbquubmo witnesses.

ALBERT DESCUBES.

Witnesses:
RicHARD JONES,
HarvEy BAVERSTOCK.
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