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UNITED STATES

PaTENT OFFICE.

THEOPHILE DUCOUSSO AND FERDINAND RODARY, OF PARIS, FRANCE.

ELECTRICAL OPERATION AND CONTROL OF RAILWAY-SWITCHES.

SPEC IFICATION formmg part of Letters Patent No. 694,847, dated March 4, 1902,
Apphca,tmn filed April 1, 1901, Sanal Fe. 53,920, (No model)

To all whom it may concern:

. Beitknown thatwe, THEOPHILE DUCOUSSO,
a resident of 219 Rue de Vaugirard, and
FERDINAND RODARY, aresident of 53 Rue de
Vaugirard, Paris, in the Republic of France,
cit;izens of the Republie of France, have in-
vented certain new and useful Improvements
in the Eleectrie Operation and Control of Rail-

- way-Signals, of which the following isaspeci-
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fication.

. Our invention has reference to the electric
operation and control of railway-signals,and
has for its object to provide means of effect-
ing the movement of the signals, of locking
them at * danger,” and of controlling the said

- pogition of ““danger” in accordance with the

conditions required for securing safety.

Thesystem constituting our invention com~

prises a source of electricity and a transmit-
ting or operating lever in the signal-box or
central station, mechanism for moving the
signal situated in the immediate nemhbor-
hood of the signal, and an electric conduct-
ing system between the two apparatus, com-
posed of two wires for the transmission-cir-
cuit, properly speaking, and a supplementary
wire tocontrol the ¢ danger” position in com-
bination with one of the transmitting-wires,

To simplify the deseription, we havein the
accompanying drawings allotted the same let-
ters of reference bo the same parts in all the
figures.

Flgnre 1 is'ageneral view showing the ap-
plication of the motor to a semaphme Fig.
2 is a face view in detail of the motor mech-
anism. Fig. 3 is a longitudinal section of
the driving-shaft of the motor mechanism.
Fig. 4 represents a portion of the motor mech-
anism during the passage from the position

of ““danger” to the *‘line clear ¥ position. PFig.

5 represents the same motor mechanism in
the “‘line clear ” position of the signal. ~Figs.
6and 7 represent the operating-lever and also
the connections between same and the motor
apparatus, respectively, in the case when the
signal is at ““danger” and during its passage
to *“line clear® in order to clearly show the
stages or phases of the action.

In our improved system the signal is main-
tained at ‘“line eclear” by -electrical actlon
It passes from ‘‘line clear” to““danger ”-by

the action of'grava. Finally, itis kept rig-
idly locked in the ‘‘danger” position by a
purely mechanical action.

.Referring now to the drawings, the signal
Ais eonneeted by the rod B to the lever C,

provided with a counterweight D, which by'

the action of gravity tends to put the signal
into the ““danger” position. The lever C is
keyed upon theshafta,asarealso thetoothed
sector b and the arm ¢.. This laftter moves
between two fixed stops d ¢ on the framing,
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which limits its travel in concordance with .

the angular displacementof the signal: The
sector b gears with-a pinion £, rigidly connect-

‘ed to the wheel g, which itself gears with a

pinion A, loose on its shaftn, butrigidly con-
nected to a plate 7, of iron or other magnetic
metal. This plate forms part of a magnetic
clutch, the arrangement of which.is shownin
Fig. 8. The iron shaft n presents a portion
7' of larger diameter, upon which is an ex-
citing-bobbin n% A eup or casing n® of iron
or othe1 magnetic metal, is keyed upon the
shaft n, and the rim of this beil or casing is
capable of being applied against the pla,te 2.

A toothed Wheel k, gearing with the worm /,

is keyed upon the cup or casingn’. Fur bhel,
the cup or casing 73 carries a pawl 4, which
engages and drives the teeth of the plate <.
The two extremities of the wire of bobbin n?
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pass into a groove in the hub of the cup or -

casing n® and terminate in two collecting-
rings p g, mounted upon an insulating-collar
0, fixed on the shaftn. Tworubbing-springs
7.8 serve to secure the electrical communica-
tion of the said rings with the corresponding
wires ' s'. -

Returning to Fig. 2, the worm ! will be seen
mounted as a sleeve upon the end of the shaft
of the electric motor m. The thread of the
worm [ has such an inclination that the mo-
tion shall not be reversible—that is to say,

that a force exerted by the wheel & eannot -

cause the worm [ to turn; also, the mechan-
ism being in the position 1eplesented,m Fig.

2—that is to say, the signal being at ‘“dan-
ger”—an external force which would tend to
raise the counterweight D or tolower the sig-
nal A to *“‘line clear” would not have any ap-

‘preciable effect, because the movement wounld.
be at once locked by the action of the pawl.
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J upon the toothed plate <. The motor mech-
anism comprises likewise a rapidly-operating
interrupter composed of a metal contact x5,
mountedupon alevera’, but electrically insu-

lated therefromand capable of putting a set of’

contactspringsy y'intocommunication. The
lever o carries a projection #*and is movable

about the center 1, which is alsothe centerof-

rotation of a second lever ¢, capable of moving
the first by a projection ¢ _
pulled by the springv and, on the other hand,
a spring « connects the two levers { and .
In the position Fig. 2 it is the spring »
which, pulling the lever {, maintains the con-
taet of a® with the set of springs v %/, the le-
ver &' bearing against the stop'z. To move
this interrupter, the sector b carries a tooth
b’ and a coneentric tappet 6% The operation
of the interrupter is as follows: When the
motor mechanism arrives near the end of its
travel to put the signal to “‘line clear,” the
tooth b’ pushes the lever {, Fig. 4, and the
spring « tends in its turn to communicate
motion to the lever '; but the projection 2
of this latter remains locked by the tappet
b? until the precise moment when this tappet
has escaped from' the said projection. At
this moment, Fig. 5, the lever &' moves sud-
denly in obedience to the action of the spring
x and insulates thesprings v 4'. The escape
of the lever «' is regulated to act at the pre-
cise moment wher the arm ¢ has nearly come
against the stop e—that is to say, when the
signal is at ‘“‘line-clear,” In the opposite
movement—that is to say, when the coun-
terweight D, falling from the position Fig.

5 to that of Fig.-2, the projection z*is held"

by the interior face of the tappet 0? until the

" moment when the: said tappet has entirely
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passed. Thenonly can the spring v actuate
the two levers ¢ and 2’ and suddenly reés-
tablish the contact y y'. * We will explain
later that this set of contactscontrols the stop-
page of 'the motor.

The signal comprises a controlling-inter-
rupter E or lever actuated directly by the sig-
nal-arm and operating a set of contacts E' E?
in such manner that this contaet is-closed
only when the signal is in the ‘“danger” po-
sition.: The transmitting or operating lever,
Figs. 6 .and 7, comprises the lever G G', mov-
able about the center ¥ and jointed at G’
to the connecting-rod I of the bar I'-of the
locking-table I The part played by this ta-
ble is deseribed in our prior application for
patent relating to the control of the points.
We will not repeat it here. The lever G is
also jointed at G® to the connecting-rod J of

the switch J', which switech Jis connected’

to the pesitive pole of a source of electricity
P and is-adapted to come upon the bearing-
blocks orc¢ontact-surfaces K, X';or K% accord-
ing to the position of thelever G. Thelever
@G carries a lug N in combination -with a bolt
M, having a slot M, this bolt sliding in the

framingoftheapparatusand being controlled -

The lever ¢ is

694,847

by the lever L?of the armature L’ of the elec-

tromagnet I.. This bolt is° kKept by its own
weight in the position Fig. 6 when the elec-
tromagnet L is not excited. It does not op-
pose the passage of the lever G from the po-
sition Fig. 6 to that of Fig. 7, because the lug
N and the slot' M’ of the bolt are cut to slope
in the direction of this' movement in- such
manner that the lug N lifts the bolt M in
passing; but in the movément in the reverse

direction—that is to say, from the position’

Fig. 7 to that of Fig. 6—~the lever G is ar-
rested by the bolt M until this latter is lifted
in consequence of the excitation of the elec-
tromagnet L.

The electrical connections between the op-
erating-lever and the signal-are indicated in
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Figs. 6 and 7, in which we have shown in -

heavy lines the operating-circuit for the sig-
nal-actuating mechanism (see line-wires ¥’
and F?) and 'in ordinarylines the circuit em-

ployed for controlling the position of the sig-

nal, (see line-wire F%.) ' The bearing block or
surface K of the switch isinsuiated. The con-
taet-surface K’ is connected to the electro-
magnet L and through this by F® and E? to
the controlling-interrupter. The second con-
tact B’ of this latter is connected to the wire
F% The contact block or surface K? is con-
nected through F' and ¥ to the interrupter
of the motor mechanism, the other contact 3’
of which is connected to the series motor m,
which is connected by the wire F*to the neg-
ative pole of the source of electricity . In
Figs. 6 and 7 the clutch mechanism is shown
only by the collecting-rings and their con-
tact-springs 7 s; which are connected, respec-

tively, with the wires F' and F*—that is to

say, the elutech mechanism is always electrie-
-ally connected between these two wires:
The operition is as follows: Fig. 6 the sig-
nal is kept at ‘“danger” by the action of the
counterweight D and locked in this position

1 by the pawl j,-as we have shown in describ-

ing the mechanism.’ Thelever G- also occu-
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piesthe ‘‘danger” position. Toputthesignal -

“to ““line clear,” the lever G is broughtto the
position indieated in full lines, Fig. 7, and
corresponding to “‘line elear.” Inthismove-
ment the switch J' is brought upon the con-
tact block or surface K? and the current com-
-ing from -P passesby J' K? the wire I, partly
‘by 7 s, through the clutch, and retarns to —P
by F?; butanother portion passes by the con-
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tact v «® y' through the motor m and returns

‘by F4 as above.  This current simultane-
ously operates ‘the clutch and the motor.

Now the direction of rotation of the motor is

such that the worm [ drives the wheel k, and
consequently the cluteh cup or casing #?, in
the direction of the arrow ¢/, Fig. 2. The re-
‘sult of the excitation of the cluteh is to cause
the plate ¢ to adheré tothe cup or casing n?,
and consequently to put the pinion A in driv-
ing connection with the wheel’. This move-
ment is transmitted by the wheel g and the
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pinion f to the sector b, by this latter to the
shaft @ and to the lever C, which rises with
its counterweight D, Whlle the connecfing-
rod B causes the swnal to descend toward
the “‘line clear” posmoﬂ In Fig. 4 will be
seen the state of the mechanlsm a little be-
fore the end of the complete movement be-
fore the interrupter a® has operated, and Fig.

5 after the completion of the movement—that
is to say, after the operation of the inter--
rupter z°. At this moment, reference being

had to Fig. 7, where the interru ptera?is shown~
in dot’ced lmes after its operation, it will be

seen that the current no longer passes into the

motor 1 and this stops; but the current con-

tinues to pass through the cluteh and main-
tains the mechanism, and consequently the

signal, in the *‘‘line clear” .position.: If, the

lever Gbeingin the ““lineclear” positionindi-

cated in full lines, Fig. 7, it is desired to put.

the signal to ‘“‘danger,” the said lever Gds.

placed in_the position shown in dotted lines,.
beyond vwhich position it cannot immediately -
pass by reason_of the obstruction by the bolt
M. Inthis position theswiteh J' has quitted.
the contact-surface K2, thus interru pting the
transmission - cireuit. From this point the.
cluteh is no longer execited, the weight D
brings’ the -signal to ‘‘danger,” imparting
motion to the gear b f. g and the plate.s,
which no longer adheres to the ecup or casing.
n?, Figs. 2, 8, and 5, but the switeh J' is upon
the contact-surface K.
as the signal is at ‘* danger” the current from

-+P passes by J' K throufrh the electromag—, :
‘ rallway-ﬁlo*nals theactuating mechanism com-:-. -
.prising an electrie motor, a worm-gear.so con-:
-structed as to only transmit power from the:
-motor; an electromagnetic partof a mavnetlo

net L by 2 and the contact E? ' to ths wire
F?and to the pole —P. The eleetromavnet L
is excited, raising the bolt M to allow the lag.
N to pass. Thenvonly can the lever G be put
over to the full extent of its throw, as in-Fig.
6, in which position.there is no longer.any
current the switeh.J' bemO‘ upon the insu-
lated bea,nnvf surface K.

Having desembed our mventlon What we
claim as new, and desire to secure by Letters
Patent, is—

1."In- the. electrical opexatlon and .control
of ra,llway-swnals, the combination of a sig-
nal-actuating mechanism comprising a signal
and signal- opem.txmcr rods eountexwewhted
to 1eturn to ‘““danger” position,. a. switeh
opened by the’ sa.ld signal when in “line
clear” position, a revelslble train of wheels
connected to thesignals, a motorforactuating
the signals, an intermediate cut-out switch
for the motor actuated by the reversible train .
of wheels, a non-reversible train of. wheels:
connected to said motor, a magnetic clutch
disposed between the. reversible and non-re-
versible train of wheels a.one-direction me-
chanical cluteh between the magnetic clutch.
and the reversible train of wheels mechan-
ism for controllmg the actuating mechamsm
comprising a hand-operated . le‘:fer a locking-
bolt for said lever, an electromagnet for op-
erating said bols, a controllmw sw1t(,h -arm

Consequently assoon

and three contaets actuated by said hand op-

erating-lever, electric transmission-circuits
:bebween the contlolhng and -the. actuating
‘mechanism comprising a eircuit from one con--

3.
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tact of said controlling-switeh- through the .

bolt-actuating magnet to the switch opened -

by the signal when in-¢‘line clear” -position,

‘1 a eireuit from. said controlling-switch o the

motor through the intermediate - switch, a

‘snunt-elrcmb across the motor-cireuit-for the
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mavnetlc cluteh in the swnal -actuating mech- -

-anism all adapted for use and oper: atmn sub-:

stantlally as and for the purposes herein set
forth." )
2. In the electrie operatlon and control of

1allwa,y swnals, the signal-aetuating mech-

801

anism comprising a reversible train of wheels -

. connected 'to the signals, a. motor for actuat-
ing said, train of wheels to set the signals to
.,“lme clear” posmon, a non-reversxble train

of wheels eonnected to said motor, a magnetic

tion mechanical.clutch.between the magnetic

arranged to prevent the backward movement

of: the reversible.train of wheels: to.set the
‘swna,ls to “*line elear” posmon when the mag- ..
.netie clutch is out of actlon, said mechamcal_
‘clubch allowing the signal to return to “dan-

ger” position but preventing the same being

-moved to *“line clear” except by the motor,

85‘

fclutch disposed. between . the IfBVGIjSible and.
non-reversible train of wheels, a one-direc-- -
.90
.cluteh and the reversible train of Wheels and-

g5

all substantlally as and for, the purposes sefi: -

forth,.
. 3. In the electmc opelatlon and control of

.To0
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c\lutch rotated by said worm-gear, an arma- . : -

ture for said cluteh, a ratehe&a,nd-pa;wl gear -

between the clutch and its armature, a re- .
versible trainof wheels.connected fo the ar--.

.mature of the magnetic cluteh a. sector b
driven by.said.reversible train of wheels, and -

IIO-

connected with-the signal-stops-c d for said .-

sector, a pair.of spring-pressed levers £ &' piv-

oted 1o :the . frame and . to one another and..

forming with contacts ¢ 4" a switch contiol-
ling the electric circuit for. operating the mo-
tor, a stop 2® on the lever &' and a stop b* and

‘nose b’ on the said quadrant all adapted to

operate substantially as and for the purposes
set forth.
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4. Inan eléétrxeally operated and controlied. .
railway-signal, the combination with the mo- .

tor-driven actuating mechanism, of.a control:
ling mechanism comprising a hand-lever con-
trolled by an interlocking frame, alocking-
bolt for said lever, an electric.switch actu-

ated by the hand-lever, an electromagnet for .

lever switech and a-switeh -actuated by:the
signal; and means carried by the hand-lever

“operating the hand-lever-locking bolt and ar- .-
.ranged in acircuit. controlled by the hand-

130

arranged.to-be engaged by the bolt when the .
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hand-lever isshifted toset the signal to ¢ dan- | our namesin the presence of two subscribing
ger” position and prevent the hand-lever | witnesses. i

from breaking the circuit at the hand-lever THEOPHILE DUCOUSSO.

switeh until the signal has been completely FERDINAND RODARY.
5 set to ‘‘danger” position, substantially as Witnesses:

described. Lio LORENTZ,

In witness whereof wehave hereuntosigned GEORGES MINSSART.




