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To «ll whom it may concerm:

Beit known that we, THEOPHILE DUCOUSSO,

a resident of 219 Rue de Vaugirard, and Figr-
DINAND RODARY, a residentof No. 53 Rue de
Vaueirard, Paris, France, citizensof the Re-
publicof France, have invented certain new
and usetul Impr oved Means tor Operating and
Controlling Railway-Points, of which the fol-
lowing is a specification.

Om invention relates to improvements 1n
means for operating raillway-switches elec-
or lel“V

Our invention includes the combination of

a transmitting apparatus and an operating

mechanism electrically connected by wires
ancl any desirable distance apart, in which the
transmitting apparatus automatically checks
the movements of the operating mechanism
and in which the operating mechanism checks
the movements of the transmitting apparatus,
thus insuring the locking of the switches that
are not visible to the operator at the trans-
mitting apparatus.

Our invention, furthermore, includes the
novel mechamqms by which ’ohese means are
carried into effect.

The object of ourinventionisto provide the
means by which railway switches or points
may be operated electrically in such a man-
ner that the operator umy only make one op-
eration at a time, and has automatic and visi-
ble checks by which he may know that such

an operation has been completed further-
more. the means for giving various alarms
should the operating mechanism or the tracks
connected with the instrument in his charge
be tampered with or obstructed.

- Accompanying this specification are the
illustrations of the mechanisms by which these
objects are carried out, in which—

Figure 1 is a plan view of the operating
mechanisim. Fig. 2 is a section of the dis-
tributing-switch 2 on a line formed by the 1n-
side of support« of Fig. 3. Fig.31sa front
elevation of the distributing-switch #, a part
of the operating mechanism. Fig. 4 isa side
elevation of the transmitting apparatus. Iig.
5 is a perspective side view of lever B and
mechanism controlling its movement, a part
of the transmitting apparatus, detents B’
and BY broken, section-lined, and dotted 1n
tull to show their relation. Fig. 61sa detail
tront elevation showing a plurality of trans-
mitting-levers for controlling the operation
of duplicate sets of mechanism. Figs. 7, 8,9,
and 10 are plans to show the general arrange-

ment, the relative positions of mechanisms,
and wiring diagrams indicating the direction
of current in conductors at four possible po-
sitions of the levers and switches.

Referring to Fig. 1, our improved appara-

tus comprises a table or framing «, provided

with supports « and carrying at & a series
electric motor, of which &
net, /* the armature, and 4’ /' the brushes.
The motor-shaft is connected with the worm
d through a coupling ¢, and the sald worm
gears with the wheel e. Said wheel is adapt-
ed toturn freely onitsspindle¢’. This wheel
ccarries at an eccentrie point a roller¢”, which
engages in the cam-likeslot /' 7% / ot alever
/s Leved upon a shaft ¢, upon which is like-
wise keyed a lever /4, terminating in a threacd-
ed head A/,
the lever to be adjusted.

This combination

of parts constitutes the apparatus for moving

and locking the point.

The wheel » carries a concentric groove ¢,
which is of medium radius, united at 1ts ex-
tremities to other grooves ¢' ¢ of smaller and
larger radius. This groove ¢’ engages with a
hnoet . of a lever 4 ¢°, movable about a fixed
ax1s ¢ . Thl% lever carries two msulatuw—
Iollers 22 7t situated between the springs s 7°
7°, which are ﬁtted in a suitable fixed insulat—
mtl-suppmt 47, with Ieapectwe contacts 7' 4~
7% 4% The springs ;7 7" are set in such man-
ner as to make conta,ct; with their respective
contact-bearings s and 7' 1f no obstacie is op-
posed thereto.
controlling the position of the roller-pin ¢,
and thereby controlling the locking of the

1s the held-mago-

which allows the length g h' ot

This part constitutes a switch:
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railway-switches and producing also the stop-

page of the motor at the desired moment by
short-circuifing the armature.
The apparatus also carries a lever £, keyed

935

on a shaft A/, car rying two arms with regu-
b =

lating-screws 4° A°.  The extremities of these

screws are fitted with insulated ends, and they

are situated in the same plane as the Springs
[ I' and their respective contacts or bearings
FI°. These springs have an initial tension
sufficient to keep them freely away from the
conmctq or bearings. This part constitutes

' the switch which controls the position of the

switch-rails.
n 18 the distributing devwe which 1s also
shown in detail n Fl;:z,s. 2 and 3. This dis-
tributer is moved by a polarized electromag-
netic device formed, tor e

T-iron bobbin w, the spindle of which is adapt-
' ed to turn freely in supports «,

this bobbin

xample, of a double
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being placed in the fixed magnetic field of the
magnets 2° with their expanded pole-pieces

1®.  The spindle of the bobbin is hollow and
gives passage to the two insulated wires or

extremities of the bobbin - winding. This
spindle is rigidly connected to two arms
upon which is fixed a piece nof wood or other
insulating material provided with two series
of metallic contacts »’ »* and »° »* »’. The
contacts n' »n* are electrically connected to-
oether, as are also n°and»’. Further, flexible

“wires lead from these contacts, the connec-

20

tions of which wires will be described herein-
after.
m’ m°m’® mb, fixed toan insulating-support .,
are adapted to make contact. The bobbin
carries a finger +’, which limits the angular
travel by coming against the screws«’«'. In

combination with the short-circuiting switch

for the armature the distributer » serves to
malke the required connections for determin-

ing the direction of rotation of the motor and |

“providing for the stoppage of same. It there-
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fore forms part of the means of control, as

will be explained later.

The operation of the apparatus is as fol-
lows: Referring first to the distributer, in

Fig. 2 the bobbin 1s maintained in the posi-
tion shown by the constant action of the fixed
magnetic field upon the bobbin %, which ac-
tion operates in the direction of the arrow u°.
If a sufficiently strong electric current be sent
into the said bobbin, the resultant action will
depend upon the direction of this current.
If the current passes in such direction as to

turn the bobbin in the direction of the arrow

u»°, the bobbin does not move, but is held se-
curely in its position against the stop '
With a current of reverse direction the action
is in the opposite direction to the arrow 4
and the bobbin turns on its axis until it comes
against the screw «'. In its movement the
bobbin carries with it the arms #* and the
plece 7, carrying the contacts. The result is
that the springs 7' m*® m® m*are opposite the
one or the other of the series of contacts n’ »n’

or »° n' n°, according to the direction of the

current last sent through the bobbin 1.
Referring now to the motor, the motor 5
(which is mechanically in rigid or driving con-
nection with the worm ) 1s susceptible of
three different states or conditions—namely,
a state of rest, rotation to the right, and rota-
tion to the left. In the first case the wheel ¢
1s locked by the worm. In the second case the
wheel 1s driven by the worm and turns in the
direction of the arrow ¢. In this movement
the roller ¢, working in ‘the slot 7/, moves
the lever 7 from the position shown in full
lines to that shown in dotted lines, the conse-
quence of which 1s to produce a similar move-

“ment of the lever g 4 A/ and, turther, the op-

05

eration of the lever z < ¢° in such manner that
when the roller ¢ leaves the concentric por-

tion /*and enters the straight portion /' of |

Upon these contacts rubbing springs.

801,655

the lever f the ﬁncrer 2 18 at the commence-
ment of the part ¢’ of medium radius of the

oroove ¢ & ¢, and consequentlv the three
SWlteh-sprmﬂ‘s 7 2° 7% are put by the rollers
2° 7" into an 1ntermediate position, such that
they do not touch their contacts. Matters
remain in this state so long as the roller ¢&°

continues its movement 1n the straight slot

#'. Then as soon as this roller enters the
curved portion #° the motion of the finger ¢
is deviated by reason of the deviation of the
oroove from ¢ to ¢, this bringing the rollers
2° 2t into the position shown in dotted lines,
such that 7 makescontact with s7*and 7° with 5°.
The part played by these sets of contacts will
be explained later. The third state or condi-
tion of the motor—viz., rotation to the left—
produces in an inverse direction all the effects
just described—that is to say, the movement
of all the parts from the position shown in
dotted lines to that shown 1n full lines.

The action of the lever £ £ will be further
explained in describing the general operation.

Referring now to the transmitting appara-

tus, Figs. 4, 5, and 6, the transmitting ap-

paratus placed in the signal-box or central
station comprises a framing A with a table in
the form of a segment of a circle A,  at the
center of which is a fixed spindle A” and cov-
ered by a piece A’ with projections A* A’ A"
Pivoted upon the spindle A* on the back side
of table A’ is the transmitting-lever B B’ B’
with a lug B° toward the table A’ and herein-
after referred to, also two symmetrical sets
of detents or catches. One set B' and B’ are
link-shaped, right and left handed, and piv-

oted on pins next to lever B, so as to slide

along the surface of table A’. Detents B" and
B’ are provided with springs B’ and B, the
end of each of which bears on another detent
B* and B® of similar outline, but flat and in-
dependently movable on the same pin. These

slide along the top of and are adapted to en-

gage with a plate I, hereinafter referred to.
It is evident that though the detentsare mov-
able independently the detents B* and B’ will
raise detents B’ and B® by means of the
springs if not obstructed. A bolt C, movable
vertically in the framing A, normally presents
its upper end at the level of the table A" and
in the path of the grooved detents B’ and B°.
This bolt is cut away at ¢’ at such a height
that the lug B®of the transmitting-lever shall
not be able to pass if the bolt is not raised,
and, on the other hand, when the boltis raised

the lug B® can pass; but the detents B'and B®,

accordmg to the direction of the movement,

will be arrested by the projection of the bolt
above the table A’. An electromagnet D D',

fixed to the framing A, has an armature Dz,
which 1s supported upon one of the poles D,
and this armature 1s prolonged by the lever
D°, which engages with the lower portion of
the bolt and actuates same. When the elec-

70

75

30

90

95

100

105

110

LI§

120

125

tromagnet D D’ is excited, the bolt is raised. 130




1O

20

30

35

40

55

60

65

801,655

When this electromagnet is not excited, the | The plate F also carriesarelay J of very great

welght of the bolt causes it to descend and
draws the armature away from the pole D'.
Thus the electromagnet D D’ controls the le-
ver B by allowing or preventing its move-

ments. The armature D*is also prolonged by

a rod I, connected by the rod D’ to a small
lever D° D? pivoted at D' and carrying at D’
an indicator which is adapted to appear oppo-
site a window D’ when the electromagnet is
excited. A plate E is applied against the
framing A and is adapted to move about the
spindle A*. This plate has the same circular
form as the table A’; but it carries at its ex-
tremities projections K E°and teeth E® E.
The framing A carries an insulating-plate F,
which supports a reversing-switch formed of
two metal arms ', movable about the
spindles pivoted at (* and G° fixed on the
plate F' and actuated by the connecting-rod
(+* by means of electrically - insulated pins
(°.  This connecting-rod is pivoted at G® to
the plate K. The arms G ' are arranged
to make contact with the contact studs or
bosses (° ' G°, according to their position.
To the connecting-rod G* is fixed a ring G,
and, turther, two collars G* and G are mount-
edt freely upon this connecting-rod between
the ring (" and the pivoted joint (3*. Between
these collars i1s a strongly-compressed helical
spring (%, which tends to force the said col-
lars apart; but they are retained by catches
H* H”. The catch H"” is formed by the end
of a lever H H' H* Fig. 5, pivoted at H and
pressecd by the spring H’ so as to hold the
collar G* in place, while the lever H* H® is
pivoted at H” to a fixed point of the framing
A and at H° to a connecting-rod H', itself
jointed at H® to a detent H® H® H™, pivoted
at H'and pressed by thespring H", holding the
collar G™ in place by the catch H*, formed by
the end of the part H™.
and H* of the said levers project above the
circular table A’ to a less extent than the pro-
jection E' E° of the plate E. These said ex-
tremities, moreover, pass behind the plate E
and into the path of the detents B* B® while

the plate E is itself in the path of the detents

B'B’. Themovementof the reversing-switch
(x (' is in one with that of the plate E, which

1s actuated directly by the detents B* B® dur-
ing the movement of the lever B, while the

switch ( " may be independently operated:

by the action of the spring G when one of
the levers H or H* is actuated by the detents
B’ or B®. The insulating-plate F carries also
a switch I, pivoted at 1’ to the said plate and
Jointed at I* to a connecting-rod I" by a suit-
ably-insulated pin I¥. This switch has three
contact surfaces or bearings I° I*I°.  Another
switch I" is pivoted to the fixed point 1" and
13 jJointed to the connecting-rod I' by a suit-
ably-insulated pin 1¥. It has two contact sur-
faces or bearings I’ 1. The connecting-rod
1" is jointed at B® to the transmitting-lever.

ver B.

The extremities H

resistance, the armature J’ of which is adapt-
ed to return by its own weight against the
stop J% while the relay when excited brings
the armature against the stop J°.

The transmitting-lever is jointed at B’ by a
rod K to a bar K', passing into the locking-
table I..  The object of the locking-table is to
prevent the possibility of moving the lever B
to the position occupied by another analogous
lever, such as X, Fig. 6, commanding another
switch. Thus in Fig. 6 the bar I’ has a groove
or slot I% into which enters the block K* of
a bar IC, sliding at right angles to the first-
mentioned bar, the said block bearing against
the bar X' of the other lever, which bar X’
has a corresponding groove or slot at X*—
that is to say, at a position such that it would
be necessary to first completely move this le-
ver X to bring the groove X* opposite the
block K* and permit the movement of the le-

course of this description that in consequence
of the arrangements of our system the lever
B can never occupy a position which is not in
accordance with the actual position of the cor-
responding point or switch and that in par-

ticular this lever B cannot be put over to the

full extent unless the point or switch itself
has entirely assumed the desired position.

The complete installation of an apparatus

coupled up with a switch is shown diagram-
matically in Fig. 7. as well as that of the cor-
responding transmitting - lever.
switeh-rails are at o and o’ connected by the tie
o°. Therails are at 0*and ¢'. A connecting-
bar p or operating-bar connects the lever ¢
2 with the jointof thetie. This is the mode
of rigid connection; butin certain cases where

1t 1s required that the switch-rail should be

able to yield and where an intermediate spring

device is emuployed the bar » is connected to
the said spring apparatus. In all cases one
of the switch-rails ¢ is connected to the lever
i & by a connecting-bar or controlling-bar ¢.
The transmitting-leveris connected by four in-
sulated conductors with the switch apparatus.
Two of these conductors +' +»° (indicated in
heavy lines) constitute the electric transmis-
sion-circult actinge upon the motor. The two
other conductors »° 4 (shown in dotted lines)
each form in combination with the first-named
a circuit for controlling the operation of the
switch-rails and of various other parts of the

- apparatus.

At the transmitting-station the electricity
18 Turnished by a battery of accumulators sor

other source of continuous current, one pole

being connected to the contact-surface I* and
to the coil of the relay J. the other end of
said coll being connected to the contact]l’. The
same pole 1s also connected, through a shunted
tremulous bell , to the body of the relay J, and
consequently to its armature J/. The second

pole of the battery s 1s connected to the con-

3

Now it will be hereinafter seen in the

The two
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tact-surfaces I’T%, to the center G% and through
the electromagnet D D’ to the stop or bear-

~ ing J% The centers G® and I’ are connected
together. The line-wires 2’ #* are connected,

¢ respectively, with the contacts G’ and G
The contacts G° and G® are electrically con-
nected together by the wire 2. The control-
ling-wires »* »* are connected, respectively, to

I° and 1. 1In the switch apparatus the line-

1o wire 7 is connected to the rubbing contact
m?, the line-wire #° to the contact »° and
through the bobbin « of the distributer to the
field-magnet &’ of the motor. The other end

of the field-magnet coils is connected to the

1= spring ; and with the contacts’. The brush
" 1* is connected to the contacts »#* »' and with
the contact-bearing 72. The other brush /* is
connected to the contact-bearing 7’ and with
the contacts 2°#°. The controlling-wire #” is

20 connected to thespring /, the contact-bearing

72 to the spring 7° and the contact-bearing ;-

to the rubbing contact m°. The controlling-

wire 7* is connected to the spring /', the con-

tact-bearing 2° to the spring 7°, and the con-
25 tact-bearing 7* to the rubbing contact m'.

- Figs. 7, 8, 9, 10 will serve for illustrating
the operation. Fig. Tshows the whole appa-
ratus in its normal position with the switch-
rail o' applied against the rail o* for, say,

30 trains to pass on themainline. Iig. 8 shows
the position of the parts during the movement
of the point-rail o from its normal position.
Fig. 9 shows the switch-rail o set for the pas-
sage of trains to the branch line.. Fig. 10

32 shows the case where an obstacle prevents the
entire movement of the switch-rail.

We will first follow Fig.7. In this condi-
tion a current (indicated by the arrows)
passes from the battery s through the relay J,

1o the switech I" I°, the line 7%, the contact / /7,
ogoverned by the point-rail o, the contact s° s,
agoverned by the position of the roller ¢, the

rubbing contact m® the contact »°, and here

the current divides into two portions, the one
45 going through the rubbing contact m°, the
line 7/, the switches G" G* I’ I’ to the other
pole of the battery, the other portion from
the contact n* to »°, through the contact s 7,
the motor-magnet &', the bobbin %, the wire
5o 7%, and by ¢° ¢° ¢’ to the other pole. The re-

lay J is excited, and its armature is moved |

away from the bearing J*. Theswitch-rail o'
is kept locked in this position by the presence
of the roller ¢ in the curved portion 7°of the
cs lever /. If during this condition of things
an external force capable of distorting the bar
p (or of overcoming the spring device 1f the
switch is provided therewith) is applied to the
point-rail ¢’ and causes same to move away
6o from the corresponding rail ¢°, the mechan-
ical combination of ¢’ ¢* 0 with the bar ¢ and
the lever £ 42 transmits the movement to the
interrupter / /%, the contact of / /° is broken,
-and the current no longer passing in the re-
65 lay J the armature J’ falls back by its own

weight upon the bearing J°. = At this moment

the current of the battery passes through the
bell # to the body of the relay J and by J' J*

through the electromagnet D D" and returns

to the other pole of the battery. The bell ¢
operates, and at the same time the electromag-
net D D’ being attracted causes the indicator

"D to appear in the window D’. The person

in charge of the signal-box or central station
is thus warned when the switch is half-open.

To move the switch-rails so as to close the
main-line track and to open the branch track,
the lever B is put over from the position Fig.
7 to the position shown in full lines, Fig. 8,
in front of the projection A°. In this move-
ment the said lever B brings the switeh I from

70

75

30

I® upon If, the switch I°resting on I'. At the

first moment the lever B cannot be put tar-
ther forward, because the lug B® bears against

the bolt C: butassoon as it is in the said po--

sition the current of the battery s passes
through the switches I* I I' G® (&', the line
» . and then (the switch apparatus being still
in the position shown in Fig. 7) by the rub-
bing contact m? the contacts n’ »°, the con-
tact 7/ 7, the field-magnet coils &', the bobbin
w of the distributer, and returns by the wire
7* the contact bosses or studs ¢° ¢°, the switch
7* to the other pole of the battery. Then the
current passing through the bobbin« causes 1t
to move the distributer » into the position
indicated, Fig. 8. In this condition the cur-
rent (indicated by the arrows, Fig. 8) passes
from the rubbing contact m* by the contact
»t to the brush 2%, through the armature, the
brush 4%, the contact »°, and the rubber m,
the exciting coil or inductor &', the bobbin
w. and, as before, to the battery, and causes
the motor & to turn to the right, this caus-
ing the turning of the wheel ¢ in the direc-
tion of the arrow ¢*. Theroller ¢ in its turn
communicates motion to the lever f, which
through the medium of the lever ¢y A" and
the bar » moves the switch toward the rail
o*. It must be remarked that at the com-
mencement of the rotation of the wheel ¢,
starting from the position Fig. 7, the finger ¢
is guided by the small radius-groove ¢ into
the part ¢ of medium radius. The insulating-
rollers thus put the springs 7, 7°, and y° into
an intermediate position, where they are out
of contact. On the other hand, as soon as the
movement of the switch commences the bar g,

acting upon the lever 2 %', moves the screw 4’

from the spring 7, and this latter interrupts

the contact Z 7. The distributer » 1itself 1n
passing from the position Fig. 7 to the posi-
tion Fig. 8 has insulated the rubbing con-

tacts 7m°. Consequently from this moment

the controlling-current, which we have indi-

cated by arrows, Fig. 7, has ceased to pass

through the relay J. The armature J' has
fallen upon the contact J°, thus closing the
battery-current through the-tremulous bell Z,

| which operates the electromagnet D D'. The
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armature D” of this electromagnet is attracted |

and the bolt C 1s raised and presents the slot
or groove (' for the passage of the lug B°.
The lever B can then be pushed farther for-
ward, as far as the position shown in dotted
lines, Fig. 8, where its catch B is arrested by
the boh', b projecting above the table A'. In
passing from the position shown in full lines
to that shown in dotted lines, Fig. 8, the only
change procuced by the lever B has been to
carry the switch I' from I’ on to 1”. The

handle B®, with.avhich the lever B is provided,

in striking the stops or projections A®> A’
limits the stopping-points corresponding to
these two posifions in a manner which 1s felt
by the hand of the operator. The lever B
cannot be put over farther than the position
shown 1n dotted lines so long as the bolt C
remains raised: but as soon as the complete
movement of the switch has taken place, the
contact / Zit 1s first established, and then the
contact j > 77 as soon as the finger ¢ enters the
curve ¢, this coueSpondmo to the entrance
of the roller ¢ into the concentric portion 7~
of the lever /. At this moment the control-
ling-current passes from the battery s through
the relay J, the switch IT' I, the wire 2%, the
contacts [ and 2%, /° and 7% the Iubbim CON-
tact 7, the contact 2°, and the wire 7 , the
contact boxes or studs G° G°, and retur ns by
7~ to the other pole. The controlling-circuit
1s thus completed and the relay J 1s excited,
breaking the contact J' J*and stopping the bell
t; but averyshort timeafter the closing of the
contact 7 7° the contact 7 77 closes also, placing
in short circuit the armature of the motor by

way of the brush #° to the spring 5° through ;

to the rubbing contact ', and by the contact
n'tothebrushd*. The brakeis thusappliedto
the motor, which stops before the roller ¢ ar-
rives at the bottom of theslot . Assoon as

the relay J is excited, as we have seen above,

ectromagnets D D" are cut out of circuit

The bolt C then falls by

the el
and demagnetized.

reason of 1ts welght until 1t is level with the

table A’ and no longer presents an obstacle
to the passage of the detent B', but would
present an obstacle to the lug B’ if it were
desired to move back the lever B. The lever
B can therefore only be put over to the end
of its throw from the dotted position Fig. 8
to the position shown in Fig. 9. Simultane-
ously with this final movement the switch I
and the reversing-switch G (' are moved. In
tact, the first-named is moved by the connect-
ing-rod I' from I* onto I°, while the arm or
plate G passes from the contact G° to the stud
G', and the arm or plate G’ passes from the
contact-stud G to the contact-stud G°; because
the plate K 1s moved, by reason of the detent
B’ striking against the tooth E*and carrying
with it the connecting-rod G*. The switeh I°
remains upon the contact 1. We would re-
mark that this final movement of the lever B
to the position Fig.

9 can only be accom- i this changes in direction.

>

plished when all the contacts of the control-
ling-circuit have been closed in consequence

of the complete movement and locking of the
switch itself. The positions being as shown
in Fig. 9—that is to say, the switch set and
locked for the branch or siding track and the
lever Bin the corresponding position—the con-

trolling-circuit is as follows: from the battery

g\ thI‘OUOh the relay J, which is excited, by I
) to the wire 2% to the conmet [P, thence
to y° } *to the rubbing contact m', to the con-
tact »°, and from here in two por tions, the one
passing by the wire +* to the contact (° into
(3 and by I’ I’ to the other pole, thb other
portion passing from the contact » ' through
the bobbin w1, the exceiting-coil 4"y 77, the con-
mct »*, the rubbing contact 7n° and the wire
7 1o the other pole Any rupture of one of
the contacts mentioned which may be caused
by an external action acting to displace the
switch-rail will, as we have already explained
with reference to the normal position, cause
the ringing of the bell £ and the appearance
of the indicator D"’

Returning to Fig. 8, which shows the posi-
tion of parts when the motor 1s turning and
moving the switch, we will suppose that an
obstacle placed betﬁ*een the point ¢ and the
rail o' prevents the complete movement. Un-
der these circumstances the motor stops 1if 1t
is not powerful enough to crush the said ob-
stacle and the contact /' £’ is not made. The

operator cannot therefore put the lever B

over to the full extent of its throw, and this
tells him that the point is not entirely set.

He can then put back the switch to its initial
position by reversing the direction of the mo-

tor. This we have indicated in Fig. 10, where
there is shown the obstacle ¢°, which prevents
the closing of the switch. It is only neces-
sary to put back the lever B as far as the
top of the projection A°>—that is to say, to-
ward its initial position. In this movement
the detent B comes against the end H of the
lever H H' H* and pushes same, this free-
ing the collar G from H® The spring G"
at once expands, pushing back this collar,

which suddenly moves the connecting-rod (x*-

and with it the reversing-switch G G The
lever B 1s moreover arrested in the position
shown, Fig. 10, by the bolt C, which locks
the detent B'. The connecting-rod G* has in
its upward movement moved the plate I, and

the projection E' of this plate has raised the

detent BY, while thedetent B’ remainssupported
by the thrust of the lever H H' H°. The

lever B is then bent slightly back to the bot-

tom of the projection Aﬁ, and at this move-
ment the detent B’ is raised by the spring B'.

In these short movements the connecting-rod
I" does not move the switeh I, this being due
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G G of the reversing -switch upon coming

onto the contacts G? and G* reverse the direc-
tion of the currentin the transmission-circuit.
The distributer #» moves, and assuming the
position shown, Fig. 10, modifies the com-
munications in such manner that the current
traverses the exciting-coil 4’ in the reverse di-
rection and the armature 5° in the same di-
rection as previously:; also, the motor begins
to turn to the left, driving the wheel ¢ in the

‘direction of the arrow ¢'. Further, the dis-

!

tributer insulates the rubber m* and puts the

contact »°in contact with the rubber '
Consequently as soon as the switch-rail ¢’ is
entirely applied against the rail ¢ then, and
only then, the contact / /* is made, and then
the contact 7° 7%, both in the controlling-circuit,
and, finally, the contact 7 5/, which puts the
armature in short circuit to brake and stop
the motor. At this moment the controlling-
circuit 1s complete, the current passes trom
the battery s through the rel&v J which 1t
excites, the switch T P°, the wire #°, the con-

tacts Z /7 and 4° 7%, the rubbing contact »2°, the

contact n°, the rubbing contact m°, the wire
v, and by G" G® to the other pole. The relay
J being excited, the electromagnet D D’ is

no lone'er excﬂzed and allows the bolt C to

fall. ThIS allows the lever B to be pushed to

the end of its throw into its normal position
| electric generator, transmitting mechanism

behind the projection A®, but notin the other
direction, the lug B’and the bolt C presenting
an obstacle to this movement, all things be-
ing now as they were described in referring
to Fig. 7. In the movement—that is to say,

in moving the lever B from the position
Fig. 10 to that of Fig. 7—the detent B* acts

against the tooth E° of the plate E to bring
the reverser G ' back upon the contacts
G* G" by means of the connecting -rod G*.
By the same operation the collar G" is again
brought into engagement under the end H”
of the lever H H' H*. Simultaneously the con-
necting-rod I™ moves the switch I and I® to
the end of their throw or travel.

In consequence of the symmetry of the dif-

- ferent parts and sets of contacts the movement
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of the switch-rails from branch orsiding track
to the main-line track—that is to say, from
the position KFig. 9 to the position Kig. T—1s
effected in an entlrelv analogous manner to

that which we have described for moving the

switch-rails from the main-line track to the
branch or siding track.

We would remark that the controllmg—mr—
cult comprising the relay J always comprises
a contact I' I’ or I' T®, depending on the po-
sition of the transmlttmo‘-lever a correspond-

ing line-wire 7° or 7, according‘ to the position,

and in the switch apparatus a series of three

contacts—viz., ! I or ! I°, governed by the po-

sition of the switch; 7° 5% or 5° 5%, governed
by the presence of the roller ¢ in the concen-
tric locking-curve #* or 7°; m® m® or m* n’,
governed by the distributer.

Consequently |

.801,655

the operation of the controlling-circuit is gov-
erned by the fact of the position of the oper-
ating-handle agreeing or being in harmony
w1th the position of the smtch ralls and its
being locked in this position and also with the
position or adjustment of the distributer, all
being conditions which tend to insure safety.

Having now described our invention, what

we clalm as new, and desire to secure by Let-
ters Patent, 15—

1. In electrwal]y-controlled opemtmw mech-
anism for railway-switches, the combination
with the switch-rails and a reversible electric
motor operatively connected therewith, of an
electric generator, transmitting mechanism,
comprising a current-reversing electric switch
for reversing the current through the trans-
mitting mechanism and a tra,nsmwtlno'—lever
for actuating said switch, a circuit from said
oenerator mcludmﬂ‘ sald switeh and said mo-
tor, a dlStFIblltlI]G'—SWItch included in said cir-
cuit and .oontrolled by the current-flow in said
circuit, and a switch also included in said cir-
cuit actuated by said motor and acting to
short-circuit the motor-armature and thereby
throw said motor out of operation. .

2. Inelectrically-controlled operating mech-
anism for railway-switches, the combination
with the switch-rails and a reversible electric

‘motor operatively connected therewith, of an

comprising a current-reversing electric switch
for reversing the current through the trans-
mitting mechanism, a transmitting-lever for
operating said sw1tch a relay and a signaling
dewce, a circuit from said generator mclud-
ing said switch and said motor, a shunt in-
cluding said signaling device and controlled
by the armature of said relay, a distributing-
switch included in the main circuit and con-
trolled by the current-flow therein, and a
switch also included in said circult, actuated
by said motor and acting to short-circuit the
motor-armature and thereby throw said mo-
tor out of operation.

3. Inelectrically-controlled operating mech-
anism for rallway-switches, the combination
of transmitting mechanism and a distrib-
uting-switch, an electric motor operatively
connected to the switch-rails, the said motor
being controlled by said switch and hand-op-
erated transmitting apparatus electrically con-
nected to said motor through said switeh, the
sald apparatus comprising a lever B, having
a lug B?® thereon, a bolt C locking with said
lug, an electromaﬁnet for actuating said bolt,
and detents B®, BE’ BB’ carried by - said lever
and also locking_With sald bolt, substantially
as described.

4. Inelectrically-controlled operating mech-

anism for railway-switches, the combination

of a distributing-switch, an electric motor

controlled by said switch and operatively con-
nected to the switch-rails, and hand-operated
transmitting apparatus electrically connected
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with said motor through said switeh, the
same comprising a lever B having detents B*
B’ B" and /° thereon, a switch I, a locking de-
vice K, and an arm B* B’ connected to said

lever and to both said switch I and said lock-

Ing device, substantially as described.

5. Inelectrically-controlled operating mech-

anism for railway-switches, the combination
of a distributing-switch, an electric motor op-
eratively connected to the switch-rails, and
hand - operated transmitting apparatus elec-
trically connected with said motor through

saicdl switch, the same comprising a lever B

having detents B* B® B B®, a bolt C for lock-
1ng sald lever, catch-levers H” and H" for the
purpose set forth, a plate E and a switeh @,
the said detents codperating with said cateh-
levers to release them, substantially as de-
seribed.

6. Inelectrically-controlled operating mech-
anism for railway-switches, the combination
with switch-rails, and a reversible electric
motor operatively connected with said switch-

rails; of an electric generator, transmitting
mechanism comprising a current-reversing

electric switch for controlling the passage of -

the current through said transmitting mech-
anism, means for operating said switch, a re-

lay and a signaling device, a circuit from said

oenerator, inclading said switch and said mo-
tor, a shunt including said signaling device

and controlled by the armature of said relay,

a distributing -switch included in the main
circult and controlled by the direction of cur-
rent-flow therein, and a switch also included
in sald circuit actuated by said motor and serv-

ing to short-circuit the motor-armature and

thereby throw said motor out of operation.

In witness whereof we have hereunto signed
our names 1in the presence of two subscribing
witnesses.

THEOPHILE DUCOUSSO.
FERDINAND RODARY.
Witnesses:
Eyine Morru,
WERNER HILDEBRAND.
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