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To bl whony Tt . COLCEriv: )
Be it known that we, GusTAVE BLEYNIE and
TakormILE Ducousso, citizens of the Repub-
lic of France, and residents of Paris, Krance,
haveinvented certain new and useful Improve-
ments in Interlocking Switch and Signal Sys-
tems, of which the tollowmo* 1S a Sp@Cth‘lthl’l
Thls invention has for its object means for
directly controlling and operating a system of
switches and signals on railways, and 1n par-
ticular to so arrange the connections between
the switches and signals and the operating-
levers at the station that all the switches and
sionals over a given route or 1t1ne1.;11 VvV may
be operated by a %11101616V61 called the “"itiner-
ary-lever,” and to provide one such itinerary-
ever tor every single route or itinerary over
the section of tr ack controlled by the station,
in contradistinetion to the arrangements at
present employed, in which a single lever ac-
tuates but one apparatus, or at most a very
[imited number ot apparatuses, and in which
the same switch 1s always operated by one
and the same lever, so that all the levers of
the route or itinerary must be separately han-
dled in order to clear such route and open the
same for the passage of the train. |
In the system which forms the present in-
vention the operation of the means of trans-
mission 1s distinguished by the peculiar ar-

rangements of the itinerary-levers, which are

adapted, as above stated, each to a particu-
lar route or-1tinerary for the section or track
under control, but, on the other hand, each
separate switch or signal is under the ndi-
vidual control of as many different levers as
there are routes in which the said switch
or signal 1s concerned. In order to enable
such an arrangement to
as nearly as possible pertect security, so as
with a minimum of manipulation fo produce
a pertectly safe and unfalling operation, our
invention embodies several distinet parts,
which may be summed up as tollows: Kirst,

a series of 1tinerary-levers which are: prefer-
ably arranged 1n a row like the levers now in
use and each mark to be operated for a sig-
nal itinerary over the track; secondly, a lock-
ing device by which when one of said levers
5o 1s being operated all the other levers which are

be carried out with |

[
i

concerned in any switches or signals in which
the first-named lever is concerned are locked
against movement, so that butone of the levers
operating on any given switch or signal can
he moved from its normal position at one tine;
thirdly, a series of operating motors for each
of the switches or signals under control and
proper means ot transmission between these
motors and the respective levers; fourthly,
controlling devices operated by the respec-
tive 1tinerary-levers tor working the proper
motors in the proper direction at the proper

times, and thereby causing the proper setting

of the switches and s 1gn¢115, fifthly, a return-
transmission means between each of said
switches and. signals and the station, and,
sixthly, a system of interlocking contr ollers
operated by said return-transmission means
and so connected with each other of the said
1tinerary-levers that they cannot be moved to
their final position to clear the signals over
the itinerary or route until all of the switches
have been actually set in their proper posi-
tion and, conversely, cannot move the switches
from these positions until after the signals
have been again raised to block the itinerary.
The invention comprises, turthermore,
means to permit a single lever to serve for two
lines, differing from each other only in the -
rection in which they are traveled, means to
prevent the operation of alever when the cor-
responding line cannot be traveled by reason of
certain service conditions not depending upon
the central station, and, finally, means for per-
mitting, 1 case of need, individual position-
ing of any switch or of any signal among the
number of those which depend upon the con-
trolling-levers 1n the central station.

As above described, in general any trans-
mission and return-transmission means may
be cmployved, and the use-of any of the va-
rious powers known to the engineer—such as
water, - compressed air, steam, mechanical
Ue.:umg,, or electricity--1s ther etom contems-
plated 1 our invention: but in view ot its
oreater flexibility and general adaptability to
the purpose we prefer to employ electricity,
and the embodiment herein move particular ly
described as an example 1s therefore confined
to the use of this ageney.
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In the desceription which follows we will
assume, for convenlence, that the motive ap-

paratus of the switches are of the type de-
seribed and elaimed 1n the application for pat-
ent of Ducoussoand Rodary. filed in the United
States Patent Office the 12th of March, 1901,
Serial No. 50,858, and that the motive appa-

ratus of the signals are of the ty ype described
and claimed in Patent No. 649,847 to Ducousso
and Rodary.

To these ends our i1nvention may be de-
scribed asembodying more particularly and 1in
the main a controliing apparatus operated by
the 1tinerary-lever and provided with a series
of electrical contact-pieces against which ave
pressed a series of brushes or SpI 1ng-fingers,
which are connected to the various circuits
which enter into the apparatus. We arrange
a series of transmission-circults, each of which
leads to the motor or operating device of a
olven single switch or signal, and there are
therefore as many different transmission-cir-
cults asthere are switchesand signals. When,
therefore, the itinerary-lever-is moved from
1ts normal or closed into 1ts open position,
cach of these transmission-circults 1s caused
to be closed 1n the proper manner to operate
the proper switches for the itinerary in ques-
tion. Moreover, each of the switches i1s pro-
vided with a return-circuit, and each of the re-
turn-circuits 1s likewise led to certain spring-
fingers on the said controller and throughitare
connected withanelectrically-oper ated 1 locking:
device, which governs the motions of the itin-
erary - lever. This locking device rémains
across the path of the level, so as to prevent
1t from completing 1ts full swing until after
the return-circuits are all automatically closed
by the proper setting of the switches. When
this is done, and then only, can the itinerary
lever be thrown completely over, and in this
position only can the sig nal or signals block-
1ne the route over the S‘Hd itinerary be cleared.
Mor cover, additional return-circuits are pro-
vided from the said signals to the said con-
troller and are so arranged in connection with
the said electrically-operated locking devices
that on 1ts return movement the swing of the
said 1tinerary-lever is again blocked until the
have all been automatically
raised again to block the itinerary, and the
said switches are not operated to be returned
to their normal positions until atter the lever
1s permitted by the said locking device to com-
plete 1ts swing back to its said normal position
acain, and, as before mentioned, 1t is to be
noted that until the itinerary-lever has been
completely returned to its original position
the entire system 1s blocked, not only with
respect to this, but to all other itineraries con-

cerned in the same switches, boc.;w% of the
locking device provided for the other 1tm(11~
ELI“V—lLVOl s.

In the annexed drawings we have for the
sake of example illustrated one embodiment

ver 7 by reason of the functions su.

and pivoted at 2, and

erammatically 1ll

of our invention, a detailed description of
which will now be given In order to cnable
the nature of the same to be fullt, und el stood.

In the drawings, Figure 1 18 a side eleva-
tion of a complute 1t1_nu_ ary-lever apparatus.
Fig. 2 15 a general diagram showing the con-
nections between an itinerar V—](“V{fﬁl' and the
various apparatus, switches, and signals to
which this itinerary relatoes. Kigs. 3, 4, 5,
6, and 7 represent du: 101.;111111111L1(,.;11]x the suc-
(,esswe positions ot working of the 1tmer-
and I*w 8 1llustrates

arv-lever apparatus,
an electric: 111te-1lochmg device wh]_ch may be

1n certain cases added to the apparatus, as

shown 1n the other drawings. Kig. 9 repre-
sents the arrangement of the switches for
travel from the track 68 to the track 88, the
corresponding signal being open.  Kig. 10 18
a view, on a larger scale, of the arrangement
of a switch-motor, showing the connections
established between 1ts various elements when
the corresponding switch is in the reversed
position.

The same numerals of reference denote like
parts in all the figures of the dmw ngs.

The lever herein termed the 1t'.1*1@1-:;1.1'};—-le—-
wserved by
1t hereinbefore pointed out, 1s indicated at 1
1ts lower end, as shown,
1s provided with T-shaped branches, forming
pivots 3 and 4, to the tormer of w hich is con
nected, as Showm an interlocking rod 22, wi 11
which engages the interlocking dm 1ce 87, op-
erated by the other itinerary levers which are
concerned in the switches or signals of the
sanie 1tinerary as the lever shown. The spe-
cial form of these forms no part of our inven-
tion, as any suitable device may be used for
this purpose, the only object in view heing to
prevent more than one of the levers from be-
ing moved from its normal position at once.
To the pivot 4 1s connected by an interme-
diary link 5 a gear-segment 37, which works
a controller consisting of two contact-cylin-
ders 11 and 12, each carrying a series of clec-
trical contactsthereon,whose positions are dia-
ustrated 1n Kig. 2. Against
the contacts on the cylinders 11 and 12 press
a series of brushes or spring-fingers numbered
39, 40, 41, 42, 43, 52, 53, b4, 55, 56, BT, 58, 59,
60, and (;1 in the case of the cylinder 11 and
44, 45, 62, 63, 64, and 65 1n the casc of the eyl-
inder 12. The eylinder 12 1s not rigidly con-
nected to the cylinder 11, but only by a lost-

“motion coupling 38, permitting a free oscilla-

tion of the cylinder 12 through a certain arc
without the accompanying movement of the
cylinder 11. :

The apparatus worked by the itinerary-le-
ver 1 embraces a reverser or pole-changer 10,
which is of the nature of a reciprocating block

- having two rows of contact-pieces thereon, as

shown, (see Flig. 2,) against which press the
extr omltwq of spring- hnu ers 13, 14, 15, 16, 46,
47, and 48, this being operated by a rod 35,
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which 1s connected to the end of the reversing-
lever 31, of fan-shaped form, and pivoted on
the same axis 2 as the operating or itinerary
lever 1. The reversing-lever 31 is operated
by a pair of pawls 29 and 30, pivoted to the
handle of the lever 1, and the ends of which
abut against rectangular notches 26, formed
on the opposite extremities of the triangular
portion ot the lever 31, so that the reversing-
lever 1s not moved in either direction until
after the operating-lever has neared the end
of its stroke in either direction.

The mechanical interlocking devices for
regulating the movements of the itinerary-
lever comprise a vertically-reciprocating bolt
9, which 1s cut away near the center to form
anotch 9%, and co-operating with this bolt there
are three catch-dogs or projecting lugs 26, 27,
and 28, the first and last of which str ike ‘wamgt
the upper end of the bolt 9 when it is 1111%ed
and pass over the same to permit the lever 1
to continue 1ts movement only when the bolt
9 1s depressed, while the center dog 27, on the
contrary, 1s adapted to pass through the notch
9* only when the bolt 9 1s raised.
9 1s connceted one end of the lever 7, which
carries an armature on 1ts lower surtace and
1s Tulerumed on one pole of the electromagnet
6, while the bolt 9 1s held resiliently in raised
position by the spring 8, attached to the op-
posite end of the lever 7. According to the
form shown 1n Fig. 2 the dog 28 is obliquely
chamtfered on 1ts lower face, so as to ride over
and depress the bolt 9, and 1t will be scen,
therctore, thatinits forward or opening move-
ment the lever 1requires two conditions—first,
that the clectromagnet 6 shall remain dead
unti] after the dog 27 has passed the notch 9%,
and, second, that it shall
quently in order to permit the dog 26 to pass
the upper end of the bolt 9, while on its re-
turn movement three condiflons are ncces-
sary—Ifirst, the depression ot the bolt 9 by the
energy of the magnet 6; second, 1ts relaxa-
tion, and, third, its depression again, so as to
permit the three dogs 26, 27, and 28 to sue-

cessively pass the bolt.

Referring to Fig. 2, we have represented in
an 1tinerarv-lever with its connce-
tions and on the left of the drawing a section
of track 68 69, having branches 70, 88, and
89, the route over which i1s controlled by

switches 23, 24, and 25, and, furthermore, by
a sienal, {(indicated dhlﬂl ammatlcallv at 20.) |

Each of the switches 23 3, 24, and 25 18 oper-
ated by a two-wire transmission-circuit, {(des-
1onated, respectively, 23% 24* and 25" and
leading from the central station where the
itinerary-levers are located.) In each of the
transmussion-circuits 1s placed a motor 72,
connected operatively with a pole-changer or
commutator, (indicated at 71.) The object of

this arrangement is to provide for the move-
ment of the comimutator into onc of 1ts posi-
tions by a current in one direction through

se encretized subse- .

—LammTw Wam— =irEA—-T B

To the bolt

EEEEA R LAN EEEWET— . = — e — —— ——— — ==

the reversed position.

‘ W [
ywires 234 244 "9 ’

3

the circuit and to the opposite position by a
current in the opposite direction. The object
of introducing the commutator 1s due to the
well-known tact that the mere reversal of the
current in an electric motor does not reverse
1ts direction of motion 1f the motor be a series
o1 shunt-wire machine of the ordinary type,
and therefore some commutating or pole-

- changing device 71 will be necessary to inter-

cdanot the poles of the armature or of the ficld
of the motor in ovder to cause, say, a positive
current to rotate the motor in one dirvection
and a negative current in the opposite direc-
tion. In the case of amotor of the. type Du-
cousso and Rodary, taken here asan example,
as indicated above, the reversal of direction of
the current is effected 1n the transformer.
Of course 1t the fields of the motor are sepa-
rately-excited or permanent magnets the use
of the commutator 71 would be unnecessary:.
Furthermore, besides the circuits 23", 24", and
25", which distribute the energy to the motive
.:1pp£11 atus of the switches, the system under

consideration comprises 1n order to control
the position of these switches as well as their
locking a special cireuit established in the fol-
lowing manner: Kach of the switches 23 24
25 controls an intmun’)tor 13, co-operating
with two contacts 73" 73", and the locking ap-
paratus of each of these switches controls also

an interrupter 74, co-operating with the two
contacts 74" and T4"”. Finally, the distrib-

uter 71 of the enerey to the motors 72 of the
sald switches controls an intouuptor 75, co-
operating with the two contact% 75 15"

The mteuuptmq such as 75, arc respec-
tively connect{‘ | to each of the wires 23" 24"
25", and the contacts 75, 74, and 73" are con-
nectod to each other bv the commutators 74
and 73 when the switch is in the normal posi-
tion, while it is the contacts 75”7 74" 73" which
arce connected together when the SW 11:011 18 In
On the other hand, the

contacts 73" are connected,, respectively, to the
" ‘ - . — i ] .‘-"' , _
wires 23 24° 25° and the contacts 73" to the

In these conditions when
each of the wires 23" 24" 257 23° 24° 25° 234 241
95% is connected to corresponding br ushes lo-
cated in the central station 1t will be casily
understood that the branches of the circults
established by each switch apparatus may be
orouped 1n series and that then by connecting
one of the extremitics of this general circuit
to one of the poles of a source of electricity
and the other extremity of the same circuit to
the other extremity of the same source a gen-
cral controlling-cireuit will be tformed which
will only be closed when the commutators of
cach of the switch apparatus occupies the po-
sition corresponding to the closed position be-
tween the brushes corresponding to the wires
of the said commutators of the branch of the
principal circuit corresponding to this partic-
ular apparatus. Thus cach of these appara-
tus will be furnished with two controlling-cir-
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vided with a counterweight 80.
underst

Jowered when current is passed t

through the transmi

turn-cireuit 20” to the signal 20

)
=lian

cults—onetor thonon’nfﬂ position of theswitch | many more switches and signals \\11] he

-}
I
O

001“1%t1tuted by the wires, such as 23" 23° 94" t
04¢ 25" 95° and the other for the 10\*(*15("-(1 DPo-

sition of th(‘* switch constituted by the wires,
such as 23", 23%, 247, and 249, 25", and ‘)"”
T he two controlling-cireutts correspondi
cach of the switches are thus constituted hy
means of three wires (one of the three wires
23" 94" 95"} serving for the two positions of
tho switches, while one of the two other wires
(2324925 serves Tor the normal position, and
the other (239 24" 259) for the reversed posi-
tion, of the said switeh.
1t 1s to be noticed that in Kig. 9

9 of the ac-

companying drawings the wire 2”” 1S not |
under

shown as connected to brush, because the ex-
ample chosen corresponds to a line from the
track 68 to the track 88, 1n which line the
switch 25 remains constantly i normal posi-
tlon. | |
The signal 20, blocking the route over the
itinerary, is lilkkewise provided with a two-wire
transmission-circult 20" and also a two-wire
return-cireuit 20°, the former of which is pro-
vided with a motor 76 and a cluteh 77 in par-
allel branches, and the signal 20 1s further pro-
It will be
ood that the signal is normally held in
hosition by the counterwereht and only
hrough the
transmission - cireuit to operate the motor.
The normal position of the signal corresponds
to its elevation under the action of the coun-
terweight 80, and in this position the loconio-
tive engineer must consider the corresponding
line as not open.  The clecetrically-operated
cluteh 77 consists of any deviee, such as a
pawl and ratchet, to hold the signal mn the
position to which 1t 18 lowered by the motor
so long as current passes througeh the trans-
nmission-cireuit, but to release and allow the
sional to drop as soon as the eurrent ceases to
flow. The motor 76 may of course be pro-
vided with an automatic disconnecting-switch
for throwing 1t out of cireuit whenever the
sienal 1s lowered. 1t will be observed that
current passes through the circuit 20" to the
sional in only one direction, whereas 1t passes
ssion-circuits 23%, 24%, and
204 1n ¢ alternatel v opposite directions.  The re-

raised -

s1sts of but two wires, and in 1t 1s connected a
cut-out switch 79, which 1s so conneeted to the
mechanism ot the signal as to close the cirveuit
20" only when the signal is in raised position.

The objeet of this 1s by suitable connections

with the controlling mechanism of the itiner-
ary -lever to prevent the latter from being
thrown back to its normal position until after
the sienal has been again raised after being
lowered to permit the passage of the train.
In the drawings we have illustrated but
three switches and one signal, this being su

transmission and retwn circuits of all
19 1O

00
Ot
9]

nf-
tached to a siele station, and each of these
will be 1)1(_)\1(1(3(1 with the transmission and

and all the
the
v brought up to proper 1\ -

return  cireults herem shown,

S lL(LL“% are suita.,

Carranged terminals on a torminal bowrd
.omtul 1n the station, from whence they are
led to the t()llll(%bl()ﬂ% of the sevel val 141n-

111L1111pulat1011 of a
rectly in the L,entml station from which de-
: j)end%

- of the return-circults, whieh 1
J1kewise con-

-~ controllers of

- plame

el*al'y—levem. 1t will of course he understooc
that cach of the switches and signals will
have the termimals thercof connected to the
as many different levers as
there are 1tineraries 1 which 1t 18 concerned.
Furthermore, assuming that in the system
consideration the arrangement ot all
the switches of one lime 1s controlled hy the
single element operated di-

this Iime and that the manipulation of
the said element permits the signal control-
ling the entrance of the col 1051}011(11110 [Ime to
be opened and that only, if all the switches of
the line occupy the desired position and are
securely loclked 1n this position there 1s no

need for any given line to consider the ma-
nipulation of more than one signal—to wit,

that one which i1s placed before the first switch

of the lime in question. Thus m the case
shown in Iig. 2 signal 20 will serve to control

the entrance to the lines going from the track
68 to the tracks 69, 70, 88, and 89.  Where
the regulations res ]_uire a istinet siegnal for
cach line, there will be disposed before the
switch 25 four signals corresponding, respec-
tively, to the said lines, and a manipulation of
the lever correspondme to one of these lines
will only operate the signal controlling the
entrance to the line m question.

In the present case we have illustrated the
itinerary-lever only which governs the 1tiner-
ary from the track 68 to the track 88, and we

W 111 therefore describe how the several switeh
and signal etrcults are connected to the con-
troller of this fever. Lt it first be premisec

for a clearer um_li,tstﬂ.mlfl'lg of the gencral
nmethod of connection that the cylinder 171 18
properly the ecircuit - controiling cylinder,
since through it arve governed the connections
n turn govern

the movements of the bolt 9 Lllloll“h the
clectromagencet 6, while the Lglmdo 12 15 the
transmission-circuit cylinder, since through

1t are governed the con _u__(_,tl(ms of the trans-
mission-cireutts of the several switches, al-
though the stenal or signals are operated from
the cylinder 11, as will be hercinafter ex-
. tfurther, that the reverser or pole-
changer 10 serves: WO different functions, one
of which relates to the transmission-cir uutaml
15 performed by the spring-fingers 13, 14,

15, and 16 and their connections, while the
other relates to the return-circuits coverned
by the spring-fingers 46, 47, and 48 and their

-

cient for the purpose of illustration; but it

will be of course understood that In

practice |

Those conncctions, which are

connections,
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marked,
oram, ending abruptly are supposed to be,
respectively, the positive and negative poles
of sources of electric cnergy, such as a dy-
namo or accumulator in the case of the trans-
mission-circuits and a prionary battery, if de-
sired, In the case of the interlocking circuits.
It may be observed first that the principal
poles of the fransmission-generator are con-
nected to the spring-fingers 15 and 16, and
from these, through the contacts of the re-
verser 10, the current is conveyed to the
spring-fingers 44 and 45 of the cylinder 12,
the current being either positive or negative,
according to the position ot the pole-changer
10, as will be seen.

In the main circuit leading between the
finger 14 and the finger 45 1s shown an electro-
magnetic blow-out arrangement 34, which ex-
tends over the contacts of the reverser 10, be-
ing merely intended to quench the arc formecd
by reversing the position of the reverser in

the ordinary manner.
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In the present case, the route being from 68
to 88, as stated, the switches 23 and 24 must
be 1n closed position, while the switch 25 re-
mains 1n its open position. As therefore the
switch 25 1s not concerned 1n the movements

of this 1itinerary, the transmission -circuit

thereot 1s not connected to the brushes of the
controlhing-cylinder 12, and therefore, so far
as the 1llustration 1s concerned, ends abruptly

at the terminals 49 on the terminal board 17.

The terminals of the other transmission-cir-
cults 23* and 24" are, however, connected, re-

spectively, to the brushes 62, 63, 64, and 65 of

the cylinder 12, the connection being such that
when the reverser 1s in the position shown the
current will pass from the brush 44 through
the row ot contacts shown on the cylinder 12
to the brushes 62 and 64, thence through the
commutators 71 and motors 72, returning
through the brushes 63 and 65 to the brush
45. In so doing it will operate the motors 72
to close the switches 23 and 24.

When the pole-changer at 10 1s in reversed
position, as 1t will be on the return swing of
the lever 1, the brushes 44 and 45 will be re-
versed in polarity, and the reversed current

being sent through the respective transmis-

sion-circults the switches 23 and 24 will be
opened agaln.

It will be observed that the transmission-
circuits are arranged, preferably, to be con-
nected in parallel to the source of current.

lence, as they might be connected 1n series, 1f
desirable.  The several return-circuits trom
all the different switches are, on the contrary,
necessarily connected 1n series i the main con-
trolling-cireuit with each other and with the
electromagnet 6, because 1t 1s our object to
have the circuit closed for the energization ot
the magnet 6 only when each and every one
of the return-circuits of the switches 23, 24,

respectively, + and — in the dia-

| openod to raise the s
This, however, 1s only for the sake of conven-

and 25 have been closed through the operation

of the circuit-closers 73, T4, and 75 at each
switch. To these ends therefore the several
terminals ot the return-circuits of the several
switches 23, 24, and 25 are brought down to
the brushes oit the eylinder 11 in the manner

shown—that 1s to sayv, as follows: The br ush
shown at 39 18 connected directly to the posi-
tive pole of the circuit through the electro-

maenet 6. The next three brushes 52, 53,
and 54 are connected through the terminal

board 17 to the respective terminals of the
return-cireuit 23° from the switch 23. The
next three brushes 55, 56, and 57 are like-

wise connected to the several terminals of
the return-circuit 24" from the switch 24.
The next two brushes 58 and 59 are con-
nected to the positive and one of the ne,ja—
tive wires only of the return-circuit 25°, be-

cause the other negative wire (mlatmg to

the closed condition of the switch) is not con-
cerned 1n the present itinerary. The termi-
nals 40 and 41 are alternately connected to
the negative pole of the controlling-circuit
13111*01@11 the brushes 46 and 47 of the reverser
10 and the brush 48, to which the negative
pole of the circuit is directly connected, the
brushes 46 and 47, and hence the brushes 40
and 41, being alternately live or dead, accord-
ing to the position of the reverser. The ob-
ject of thisarrangement is, as will be herein-
after seen, to close the interlocking circuit
through one series of contacts on the cylinder
11 when the lever 1 1s on its advance move-
ment and through .a different series when it
1s on 1ts return movement. The brushes 60
and 61 are connected to the return-circuit
from the signal 20, while lastly the brushes
49 and
mission-circuit 20" of the signal 20, the brush

49 being connected directly to the positive

pole of the generator, (the same, for instance,

as the brush 15 of the reverser 10,) while the

negative terminal of the transmission-circuit

90" on the board 17 18 likewise connected to

the negative pole of the generator, as 1ndi-
cated by the sign **—” in the drawings.

The positive terminal ot the transmission-
circuit 20" of the signal 1s connected to the
brush 43 of the cvlmdu 11, but the circu lt
has inserted therein between the brush 43 and
the terminal 49 a cut-out switch 50, regulated
by an oscillating handle 18, the object of this
being to enable the transmission-cirenit to be
signal at any time when
proper caution or any unlooked-for cmer-
ocncy require 1t We will show later why
this auxiliary handle has been provided 1n the
system and the advantage gained thereby; but
it must be understood now that it there were
substituted a fixed connection for the connee-
tion made by this handle in the position indi-
cated in dotted lines 1n Fig. 2 the manipula-
tion ot the controlling-lever 1 would produce
a series of successive cffecets which would be

43 relate to the closing of the trans-
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absolutely the same as the series of successive
effects described hereinafter. This is one of
the very important points of the invention,
and the description will clearly show that the
system under consideration permitseffectively
by the manipulation of its single element,
actuated directly in the central station, the
production of the following successive effects:
First, control of the placing in the desired
position of the switches comprised in the line
determined upon; second, control of the cor-
rect position and of the locking of all the
switches comprised in said line; third, open-
ing the signal controlling the entrance to the
sald line; fourth, closing the said signal 1m-
mediately after the passage of the train; fifth,
controlling the closing thereot; sixth, replac-
ing in normal position the switches previously
displaced; seventh, control of the normal po-
sition of the said switches and of their locking
1n this position.

The controlling-cylinder 11 1s, as shown,
provided with six points or lines of contact,
designated, respectively, 81, 82, 83, 84, 85,
and 86, in the order in which they are used,
the points 81 and 84 being the starting and

finishing points of the advance movement of

the handle 1, while the points 85 and 86 relate
to 1ts return movement. The contact-pieces
are arranged on these several points or lines
of contact, as shown in Fig. 2, and illustrated
in their several positions in Figs. 3 to 7, con-
secutively:; but it may be noted that the point
82 of the controlling-cylinder 1s shown blank
in Fig. 2, as not being used, this point relat-
ing only to the electric interlocking device,
which will be hereinatter described in con-
nection with Kig. 8.

The transmission-circult cylinder 12 has but
one line of contact, this being that shown in
Fig. 2, and 1t may be here noted that the
amount of lost motion or play allowed by the
coupling 38 is exactly equal to the arc be-
tween the points 83 and 86 of the revolution
of the cylinder 11, so that the engagement of
the line of contacts on the cylinder 12 shall
be contemporancous with the engagement of
the line of contacts 83 on the cylinder 11 on
the advance movement of the lever 1 and con-
temporaneous with the engagement of the line
of contacts 86 with the brushes onthe return
movement of the lever.

Having thus described the general construe-
tion of the apparatus and the electrical con-
nections, we will now proceed to 1llustrate the
successive steps which are performed in the
throwing of the lever, asillustrated in Figs. 3
to 7. At the start the lever will necessarily
beinitsnormal position—thatistosay, thrown

back, as shown in Fig. 3, to the limit of its
movement—and in this position the control-
ling-cylinder 11 will be at the point 81, in which
all the circuits governed by the brushes of
the eylinder are open, and the same will also
be the case with theeylinder12.

Thereverser

the bolt 9, as shown 1n Ifie. 4.

749,255

will be also 1in the position shown—that is to
say, at the right-hand limit of its movement.
When thelever 1 1s seized and swung forward,
the dog 28, by reason of its inclined lower
face, will pass over the bolt 9, and the latter
will then be resiliont] y raiscd by the spring 8,
so as to permit the dog 27 to pass through the
notch 9* thereof, and the lever will first he
broughttoastop by the dog 96 striking ngainst
In th_.% DOS1-
tion the controlling-cylinder 11 will he at the
point 83, as shown, the point 86 having been
passed 1n 1ts forward movement without com-
pleting the controlling-circuit, because the
negative pole of this circuit 1s connected to
the brush 40, which has no contact-piece at the
point86. Themotionof the eyvlinder11 will, by
reason of the loose coupling 38, cause the cyl-
inder 12 to be carried with 1t and its hne of
contact-pieces to be likewise brought into con-
tact with the brushes of that cylinder at the
same time that the contact-picces on the line
83 are connected with the hrushes of the cyl-
inder 11. The transmission - circuits of the
several switches involved 1n the 1tinerary are

therefore closed 1n the positive direction, and

the motors of these switches will therefore
operate them to move them to the closed po-
sition. ‘T'his motion, with the accompanying
motion of the switch-locking devices and the
commutators 71, will also close the return-
circults of the switches which are connected,
respectively, to the brushes 53 and 54, 56 and
57, 83 and 59. T'he controlling-cireuit will he
then closed on a circuit comprising the tollow-

ing pointc; —|—6 39, 53, 23", 234, 54, 56, 24",
‘)4:‘1 57, D8, 25°, ._;5“ 59, 40, 46, 48. (boelflgs.

9 and 4.) This cir cmt W 111,, h(m ever, only be
closed after the switch-motors have been ac-
tually operated to close the switches, and only
in this case will the magnet 6 be enerelzed to
retract the bolt 9, so as to permat the lever 1
to pass. This having been accomplished, the
Jever reaches the Imit of 1ts movement, as
shown 1n Fig. 5, and in this position the con-
trollinge cvhndm 11 is at the point 84, the
point, 35 having been passed over on open eir-
cult by reason of the negative termmal-hrush
40 not being connected thereto. The final
movement ot the lever causes the reversal of
the reverser 10 by reason of the pawl 30 strik-
ine against a suitable notch of the reversing-
lever 31. At the point 84, the switches gov-
erning the itinerary having been already
thrown and locked 1n pomtwn the sienal is
ready to be cleared, and this is done bv the
single contact-piece 1llustrated, w hich con-
nects the brushes42 and 43 of the eylinder 11.
Supposing the cut-out 50 to be closed, the
transmission-circuit of the sienal 1s energized,
which operates the motor 76 to lower the same
and the clutch 77 to hold 1t 1n 1ts lowered po-
sition. In order to cover the rear of the tran
as soon as the locomotive has passed and with-
out warting until the itinerary has been com-
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“ing the hand-switeh 50, which breakst

~circwit, and therefore the lever 1 cannot

749,

pletely crossed, the signal 20 1s raised by open-
e trans-
mission-circuit, thereby releasing the cluteh
77 and enabling the counterweight 80 to raise
the signal again. It 1s very important to no-

tice that the commutator 50 can be replaced

by a fixed connection without changing the
operation of the system. In effect, from the

commencement of the backward movement ot
the lever 1 the generatrix 84 of the cylinder
11 moves away from the two br ushes 42 43,
and the transmission-circuit to the signal-mo-
tor being interrupted the latter 1s free to
move under the action of this counterweight,
which closes 1t automatically.

The block having been cleared and the train
having passed, theitinerary-leverisnow ready
to be returned to 1ts normal position, which
takes place by the following series of steps:
The lever is first brought to a stop upon 1ts
return movement by the dog 26 striking
against the bolt 9, which 1s now raised by rea-
son ot the controliing-circuit being open. In
this position the controlling-cylinder will be
at the point 85, in which the rceturn-circuit
20" 1s connected in series with the controlling-
he
moved farther until this 1s. closed. As the
transmission-cireuit of the signal 1s now In
any case broken, in whatever position the han-
dle 18 may be the signal will if the apparatus
1s 1n proper order be raised, thus closing the
return-circuit 20° through - he switeh 7 9 In

the position shown in Fig. 6 the interlocking
be closed through the mag-

circult will then
net 6 from the brush 39 to the brush 60, thence
through the circuit 20° and the brush 61, thence
to the negative pole or brush 48 through the
brushes 41 and 47.
tually been raised, and onlv on this condition,
the controlling-circuit is closed, which causes
the magnet 6 to be energized and the bolt 9

to be withdrawn from the dog 26, thus per-

mitting a further movement of the lever 1.
As soon as the contact-point 85 of the cylin-
der 11 has been passed the controlling-circuit
1s broken again, being not closed on the return
movement at the contact-point 83 by reason
of the brush 40 being now dead, because ot
the pole-changer 10 having been reversed.
The bolt 9 15 therefore released and raised by
the spring 8, thus permitting the dog 27 to
pass thr ouoh the notch 9" thereof and the le-

ver 1 to arrive at the position shown in Fig.

7, In which the rear face of the dog 28 str ikos
against the bolt 9.  In this position the eylin-
der 11 will be at the contact-point 86, as shown,
and meant

me the loose coupling 38 will have

“caused the eylinder 12 to move baclk, so that

the Iine of contacts thercot are connected with
the brushes in the same manner as before.
The transmission-circuits of the several
switches will therefore be energized, but by
reversed currents, because of the reversed po-

sition of the reverser 10, and thus the switches

If then the signal lns ac~

2D

the apparatus to have properly worked, t

- 36"

- cateh-roc

7

22 and 24 will be opened again. T'he hine of
contacts 86, which operates the controlling-
circuit, has connections similar to the line of

contacts 83, but arranged so as to permit the

cstablishment of a closed circult throuoh thao
tollowing points, + 6, 39, 52, 3“’, 237, "'3., D9,

24¢, 24" 56, 41, 47, 48, (see Fies. 2 and 7,) In

such a way as the controlling-cir cuit will not
be closed until after the commutators 71 have
been reversed, the switches actually opened,
and the locking devices actually operated to
lock the switches, which series of movements
throws over the respective circuit-closers 75,
73, and T4 to the opposite side, closing, as
just stated, the circuit 25" of the switeh 25
being slxlpped 1n this imstance, because assur-
ance as to the switeh 25 will be unnecessar v,
it havinge remained in open position during
the entire operation. Supposing, ther eforoe,
he
controlling-circuit will be closed through the
magnet 6 From the brush 89 to the brush 52,
thence through the return-cireuit 23" and from
the brush 53 to the brush 55, thence through
the return-circuit 24° from the brush 56 to
the brush 41, and thenee to the negative ter-
minal through the brushes 47 and 48 of the
reverser. The bolt 9 will thus again be with-
drawn by the action of the magnet 6, and the
lever 1 will be returned to its normal posi-
tion, as shown in Iig. 3, in which all the
transmission and returncircuits are open. DBy
the final movement of the lever 1 also the re-
versing-switch will be again actuated to shift
the reverser 10 into the position shown n
Figs. 2 and 3 ready for the subsequent opera-

tion of the lever 1. | |
ever 1 by mistake be partially

Should the
thrown over &

hd then returned to 1ts original

| position before the reversing-switch has been

aoain thrown, this would lead to mistakes and
comphmtlons owing to the fact that
switches would be operated inthe forward mo-
tion of the lever, but would not be operated
on the return motion, and therefore would be
left in their closed 1nstead of open positions
when the lever 1 has been returned to 1ts nor-
mal position. In order to avoid this, we pro-
vide the device shown in Fig. 1, which con-
sists of astrong compression-spring 36, 1mount-
ed on a rod 36% pivoted at its upper end to a
lug 86" of the reversing-lever and depending
therefrom, while its other end carriesa collar
The two ends of the spring 36 are at-
tached to two collars 369 which slide freely
on the rod 36* and abut, respectively, agamst
the upper and lower end thercof, the upper
end having a shoulder formed thereon for
this purpose, as shown. This spring 1s nor-
meally held compressed by a pair of pwot(*d
s 32 and 33", 'mlattm of which 1scon-

nected with a pivoted dog 33, so as to causeitto
operate in the reverse sense from the dog 52.
The upper ends of the dogs 32 and
ranged in proximity to the pawls

39 are ar-
20 and 30

the
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of the itinerary-lever until the smtd 0S

= - | 74

and have their ends slightly projecting above
the are forming the upper surface of the le-
ver sl at 1ts center. The ends of this upper
surtace of the lever 31 are slanted v
as shown, so as to carry the 1){11'» ls 2

9 and 30

freely over the dogs 32 and 33 without oper-
ating them. In casenow the lm cr 11s thrown

v over-—that 1s to say, mto the position
4, m which 1t 1s caueht by the bolt 9

partiall
of Kig.

and the switches of the itinerary are closed—
the pawl 29 will fall in front of the doo 32,

and should the lever 1 now be returned to its
normal position without completing its cycle
1ts first action will be to trip tlw (l(JU 32, and
thus release the upper end of the spring 36,

the force of which will then eause the rever .s—
mg-lever to be automatically thrown,
the controlling-cireuit will hbe thrown mto O))-
cration when the cylinder 11 reaches the point
36 on 1ts way back, thus preventing the retum
have
been again returned to their initial positions.
In this case In completing 1ts return move-
ment the dog 29 will stri co the notch 26 and
depress the upper collar 36 until it is aeain
caught by the lower end of the dog or cateh-
rod 32, Similarly, in case the lever 1 should
he stopped after hm ing only partially coni-
pleted its return movement and aoain he
thrown forward the pawl 30 will strike the
dog 23 and release the lower end of the spring
u().} thus automatically reversing the lever 31,
so as to cause the switeches to 1.}(}: properly set
betore the lever 1 can be returned to the for-
ward end of its strole.

We have thus far deseribed the operation
of a system in which every single route on
1tinerary i1s governed by a separate lever—
that 1s to say, in which the lever 1 is adapted
to govern only the route from the track 68 to
the track 88, so that another and separate le-
ver would be necessary to govern the route
over the same track m the opposite direction.
However, 1t will be desirable in most cases to
arrange the lever 1 to operate not only the
1itinerary from the track 68 to the track 88,
but also the reverse 1tinerary from the track
33 to the traclk 68, .:md this mayv be done in
the followine manner: It will of course be
necessary to Tave u 1_)01”1_ the track 88 a second
signal similar to the signal 20 and operated in

the same manner, and the transmission-cireuit |
of this second signal is connected in precisely

the same way to the terminal brush 43 of the
controlling - ecyhinder 171.
case we form the switch 50 as a double-throw
or change-over switch-—that is to say, we pro-
vide 16 with a second pair of contacts located

)

]m" wdly,

sO that

i ———

which may bhe desired.

- trolling -

However, 1in this

in the transmission-circuit of the sccond sio-

nal, and in this case when 1t is desirec
the latter cirenit the. handle 18 will assume
aQ 1}0%1L10n inclined to the right, but otherwise

symmetrical to the position 31101&-’11 1n dotted
lines 1n Fie. 2, in which position the trans-

second stenal will be

misston-cireait of the

closed.  Theretore t
crary otven by the throw of the lever |de-
pends upon the position of the switeh 50, H(J that
when melined to the right, as in I*w. . the
itinerary will he from 68 to 88: hut ulmn 111~
clined to the left it will he m the reverse di-
rection.  Morcover, 1 order to reeoulate the
controlling-circuit hy means of the return-cir-
cults of Lh-,, signals 16 1s merely necessary Lo
arrange another mir of brushes for the sec-
ond signal inmediately below the hroshes 60
and 61 and anothoer (_,()]]L;ILL-] e so arranged
that when the eylinder 11 15 ab the point 85

the two return-cireurts will be in serles. Clon-
sequently the itinerary-lever is locked until
yoth sienals have been returned to thelr nor-

mal posttions.

As thus far described, the operation of the
several rtimerary-levers at the station i1s sub-
jeet to no other condition than that all the Je-
versexceopt the one concerned with the switehes
of a g1ven 1itinerary shall he thrown hack: but
Iin somewhat frequent cases it 1s desirable to
arrangc the levers to be loelked from a distant
11011“1t])(*1'u111w the compliance with one or more

other conelitions—such, for instance, as the
closture of a drawhrl I;;,;(t.} the special control of
a supermtendent or engineer m charge of the
servicee, or the like.  In this case we use the

arrangement shown m Fro. 8, hy which means
are provided for subjecting the contro) of ALY
or all of the levers 1 to the comphiance with
any given condition or any series of conditions
In this ease the dog
23 1n place of heing heveled on the end is cut
square m the same manner as the dog 26, 50
that 1t cannot pass the holt 9 unless the elee-
tromagemnet 6 1s excited, and m addition the con-
tact-line 82 of the eylinder 11 1s hrougeht into
requisition by the provision of an additional
131 ush 66, which 18 connected with the Dhrush

39, leading to the cleetromagenct 6, by the spe-
cial contact- picee (shown in .Iu;__;. 3) and lo-

ated on the
this eircewit w

IIne of contact 82, so as to close
hen the dog 28 abuts against the

bolt 9. The brush 66 may now be connected
with a special electrie cireuit, whose other end

1s connected to the negative pole of the con-
ciremt, and which has interposed
thercin one or more cut-outs 51, which are so
arranged that they are closed either manually
or automatically only when the predetermined
desired conditions are conmlwd with., 1t s
evident that any number of such cut-outs may
he interposed in the eivenit series, so that only
when all the conditions connected with the re-

- spective cut-outs are complied with can the

1l the maenet
heration of the

controlline-circeuit he closed a
6 bhe energized to pernit the o

lever 1.

to close |

As thus far described thesystem requires a
separate 1tinerary-lever with controlling-cyl-
inders, maenets, a reverser, and other appara-
tus for every single 1timerary or pair of 1tin-
craries that can be produced:; bhut m some

e direction of the itin-
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cases 1t 1s desirable to be able to produce spe-
-~ c1al 1tineraries for which no levers are pro-
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sible number are in ordinary use.

the completion of all the 1tineraries whic.

vided, because 1t would ordinarily be too ex-
pensive and cumbersome to provide a sepa-
rate set of apparatus for every possible 1tin-
erary,whereas only a few, perhaps, of the pos-
We pro-
vide, therefore, means which render possible
h the
many combinations of position of the switches
congregated at one station permit by pro-
viding simple means whereby each of the

switches or signals may be separately oper-

ated in either direction as the conditions may
require. Referring to Fig. 2, there1s located

upon the terminal board 17 a special pair of

oenerator-terminals, 49%, with which are con-

nected by a flexible cord the posts of a double

plug 19, which posts are adapted to fit into a
suitable pair of sockets formed at the proper

distance in the respective terminals of each of
the transmission-circults of t

he switcehes and
1 double plug

signals. By now inserting t

19 successively into the sockets of the differ-

ent transmission-circuits whose switches are
to be opened or closec the proper motions of
these switches are e ecteth, after which the
plug 19 is inserted into the sockets of the
terminals 49 of the signal 20, thus energizing
the transmission-circuit thereot and lowering
sald signal. When it is desired to open the

itinerary again, 1t will be necessary first to
remove the plug 19 from the terminal sock-

ets. of the transmission-circuit of the signal
before it can be 1nserted into the sockets of

~the switch ftransmission-circuits to alter the
same, and 1n so doing the signal must neces-

sarily be raised again betme the position of
the track-switches can be altered.
arrangement being for use in accidental cases,
the terminal board 17 may be inclosed 1n a
closed chamber and sealed in such a way that

the use of 1t requires certain precautions or
formalities.

In conclusion we desire to be understood
that the arrangement, form, dimensions, mem-

Dbers, and accessory parts of this apparatus
‘may be varied according to the nature ot the

transmitting agency employed, (electricity,
water, compressed air, or the like,) and any
S‘Lutable mater mlq may be emplovod for their

construction.

While we have shown in the accompanying
drawings the preterred form of our invention,
it will be understood that we do not lint our-
selves to the preecise form shown, for many ot
the details may be changed in form or posi-
tion without affecting the operativeness of our

nvention, and we therefore reserve the right |
6o .

to make such modifications as are included
within the scope of the

mechanical equivalents thereto.

Having thus described our invention, what
we clfu_m as new, and desire to sccure by Lot-
ters Patent, is—

All this

» following elaims or of |
' the central station:; a combinator 12 properly

1
1

member to reach the

Jocking of all

1. An interlocking switch and signal sys-
tem adapted to be operated from a central sta-
tion by means of asingle member in the said
station, all of said switches governing a deter-
mined itinerary and to clear the signal ovenr
the said itinerary, the manipulation of the said
single member permitting therewithal the
control of proper position and locking of all
the said switches governing the said itinerary
and the raising of the signal to block this same
itinerary; the said system embodying: means
at the said single member in the station, to es-
tablish proper distribution of energy to the
motors of said switches which must be carried
to inverse position, the said distribution be-
ing established during the first part of the
throwing of the single member manipulated
in the station; means to control the proper po-
sition of all of the said switches governing the
itinerary, the said means permitting the said
limit of 1ts throwing only
when all the said switches are in proper posi-
tion; means to permi

t the said single member
in the station to establish proper distribution
of the energy to the motor of the signal gov-
erning the entrance of the itinerary and to
clear the said signal; means to raise the said
signal again, as soon as the train is completely
engaged over the itinerary; means to control
the said raising, the said means permitting the

said single member 1in the central station, to

return to its normal position only when the
said signal is raised again; means to permit
the single member in the central station, to es-
tablish proper distribution of energy to the
motors of switches beforehand reversed, the
said distribution being established during the
first part of the raising of the single membel
in the central station and carrying to normal
position the said switches; means to control
the normal position of the said switches, the
said means permitting the single member in
the central station to terminate its raising only
when the said switches are in normal position,
the return of the single member to its initial
position having thus broken up the whole ot

throwing, substantially as described.

. An interlocking switeh and
tem adapted to be operated tfrom a central sta-
tion and by means of manipulation of a single
member in the said station, all the said switches
ooverning a determinate itinerary and to clear
the %10nf11 over the said 1tinerary, the manipu-
lation of the said single member permitting
therewithal the contr ol of proper position and
the said switches governing the
sald itinerary and the raising of the signal
blocking this same itinerary; the said system
embodying for a determinate itinerary: a le-
ver (itinerary-lever) 1 directly manipulated in

operated during the first part of the throwing
of the lever 1:; contact-polnts disposed on the
combinator 12 to coact with brushes terminat-

O

sienal sys- -
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ing the civeuits which operate the distribution
of energy to the motors of the switches which
must be carried to Inverse position; a pole-
changer 10 operated by the lever 1 to com-
mand the time of the said distribution; con-
nections established by contact-points of the
combinator 12 and by the pole-changer 10 be-
tween the motors of the switches being to be
operated and the source of energy, to carry

the said switches to reverse position; circuit-

closers 73, 74, 75 operated respectively by the
switches, the locking devices of the switches
and the distributers of energy to the motors
of the said switches; a combinator 11 prop-
erly operated during the throwing of the le-
ver 1: contact-points disposed on the, combi-
nator 11 to coact with brushes terminating
the circuits which control the position and the
locking of all of the said switches governing
the itinerary; connections established by the
circult-closers 73, 74, 75 and by the contact-
points of the combinator 11 to connect in se-
ries the control-circuits of all the said switches
governing the itinerary and a magnet 6; a
contr 01 pawl 9 lowered by magnet 6 when this
latter is energized; a dog 26 dlbpoget on the
lever 1 to strike against “the paw! 9 when the
control-circuit of proper position of all the
sald switches 1s not closed, a connection es-
tablished by a contact-point of the combina-
tor
1, between the motor of the mgnal governing
the entrance ot the itinerary and the source
of energy, to clear the said signal and to en-
able the raising of the same by the counter-
welght 80 as soon as the lever 1 1s manipu-
lated upon its return movement, the said lever
operating suitably the combinator 11 to break
the said connection: a pawl 30 disposed on the
lever 1 to coact with the lever 31 operating
the pole-changer 10 at the end of the throwing
of the lever 1; a circuit-closer 79 operated by
the signal governing the entrance of the 1tin-
erary, and establishine, with contact-points
of the combinator 11, a control-circuit pass-
ing through the magnet 6 when the signal is
raised again and thus enabling the pawl 26 to
pass over the pawl 9; connections established
by contact-points of combinator 12, operated
by the lever 1 during the second part of its
return movement, and by pole -changer 10,
between the motors of the switches before-
hand carried in reverse position and the source
of energy, to carry them to normal position:
connections established by circuit-closers 73,
74, 75 and by the pole-changer 10 to connect
In series the control-circuits of the position
of the said switches with maonet 6; a pawl 28
disposed on the lever 1 strikes against the
pawl 9 when the said switches are not in nor-
mal position; a pawl 29 disposed on the lever
1 to coact with the lever 31 operating the pole-
changer 10 at the end ot the return movement
of the lever 1, substantially as deseribed.

In an interlocking switeh and signal sys-

11 at the end of the throwing of the lever

terlocking rod 22 operated
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tem adapted to be operated from a central sta-
tion and by means of the manipulation of a sin-
ole member 1n the said station, all of the said
switches governing a determinate itinerary
and to clear the signal over the said itinerary,
the manipulation of the said single member
permitting therewithal the control of proper
position and locking of all the said switches
and of the raising of the said signal to block
this same 1tinerary; the establishment in the
central station of as many single members
manipulated 1n the said station as there are
distinet itineraries controlled from this sta-

tion; means to 1mpede the simultaneous ma-

nipulation ot two of these members while the
1tineraries which correspond to them cannot
be traveled together without danger: means
to 1impede the manipulation of the member
corresponding to a determinate itinerary,
while the traveling of this 18 impossible be-
cause of service conditions which are mde-
pendent of the central station controlling the
said 1tinerary, substantially as described.

4. In an interlocking switch and signal sys-
tem adapted to be operated from a central sta-
tion and by means of a single member in the
said station, all the said switches governing a
determinate itinerary and to clear the signal
over the said i1tinerary, the manipulation of
the said single member permitting therewithal
the control ot proper position and l()(;Lm o ot all
the said switches and of the raising of the said
signal to block this same itinerary: the estab-
hshment, m the central station, of as many
1tinerary-levers 1 as there are distinet itiner-
aries controlled from the said station: an in-
by each of the le-
vers 1 to coact with an interlocking device 87,
and prevent thus more than one of the levers
being moved from its normal position at once
while switches or signals of the said levers
are concerned in the itinerary corresponding
to the manipulated lever, the said levers be-
ing released by the final movement of the le-
ver manipulated, while 1t 1s returned to its
normal position; a pawl 28 disposed on each
of the levers 1 to coact with the pawl 9 and
prevent the manipulation of the said lever
while the circuit energizing the magnet 6 is
opened; a connection established by a circuit-
closer 51 operated outerly from the station,
and by a contact-point of the combinator 11,
the said connecton closing a control-ecireuit
energlzing the magnet 9 while the traveline
of the itinerar Y coue%pondmu to the lever
manipulated 1s compatible with the service
condition depending upon the location of the
circuit-closer 51, substantially as described.

5. In an interlocking switch and signal sys-

tem adapted to be operated from a central sta-

tion and by means of a single member in the
sald station, all the said switches governing
a determinate itinerary and to clear the signal
over the said itinerary, the manipulation of

the said single member permittime therewithal
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the control of proper position and locking ot
all the said switches and of the raising of the
said signal to block the same itinerary; the

establishment in the central station of as many
single members manipulated in the said sta-

tion as there are distinet itineraries controlled
from the station; means to impede the simul-
taneous manipulation of two of these mem-
bers, while the itineraries which correspond
to them cannot be traveled together without
danger; means to impede the manipulation of
the member corresponding to a determinate
itinerary, while the traveling of this is impos-
sible because of service conditions which are
independent of the central station controlling
the sald itinerary; means to permit one of
said members manipulated in the stafion to
serve for two 1tineraries traveled over the
same route but only in reverse directions, the
said means embodying two signals disposed
respectively at each one of extremities of the
said itinerary: an auxiliary member operated
in the station to distribute energy to the mo-
tor of the one or the other of the said two sig-
nals: connections established by the said aux-
iliary member and by the member whose ma-
nipulation corresponds to the itinerary, to et-
fect the opening of the signal after proper
setting 1n position of all the switches of the
itinerary and after control of the position and
of the locking of the said switches, the said
setting and control being effected by the ma-
nipulation of the member corresponding to

the 1tinerary, quite in the same manner as in

the case where the said member 1s affected in
a single itinerary, and the rest of 1ts move-
ment producing also the same effects as in the
said case, substantially as described.

6. In an interlocking switch and signal sys-
tem adapted to be operated from a central sta-
tion and by means of manipulation of a single
member inthe said station, all the said switches
coverning a determinate itinerary and to clear
the signal over the said 1tinerary, the manip-
ulation of the said single member permitting
therewithal the control of proper position and
locking of all the said switches and of the rais-
ing of the said signal to block this same 1tin-
erary; the establishment in the said station of
as many itinerary-levers 1 as there are dis-
tinet itineraries controlled from this station:
an 1nterlocking rod 22 operated by each of the
levers 1 to coact with an interlocking de-
vice 87; a pawl 28 disposed on each of the
levers 1 to coact with the pawl 9; a connec-
tion established by a circuit-closer 51, oper-
ated outerly from the station, and by a con-
tact-point of the combinator 11, to close a con-
trol-circuit energizing the magnet 9; means
to permit a single lever 1 to serve for two
itineraries traveled over the same route but
only in reverse directions, the said means em-

bodying two signals disposed at cach one ot

extremities of the said itinerary: an auxiliary

handle 18, operated directly to effect the dis-

1L

tribution of energy to the motor of the one
or the other of the said two signals; connec-
tions established by the handle 18 and by the
combinator 11 to effect the opening of the sig-
nal after proper setting in position of all the
said switches of the itinerary and after con-
trol of this position and of the locking of the

- said switches, the said setting and control be-

ing effected by the manipulation of the lever
1 corresponding to the itinerary, substantially
in the same manner as 1n the case where the
said lever is affected 1n a single itinerary, and
the rest of its movement producing also the
same effects as in the said case, substantially
as described. ~

7. In an interlocking switch and signal sys-

tem adapted to be operated from a central

station and by means of the manipulation of
a single member in the said station, all of
said switches governing a determinate 1tin-
erary and to clear the signal over the same,
the manipulation of the said single member
permitting therewithal the control of the
proper position and locking of all the said
switches and of the raising of the said signal
to block this same itinerary; the establish-
ment in the central station of as many single
members to be manipulated as there are itin-
craries frequently traveled and controlled
from the said station: means to constitute
from this station secondary itineraries acci-
dentally traveled, the said means permitting
the use of the same motors and the same con-
nections to effect the distribution of energy
to the said motors as those which are already
used in the command by means ot single mem-
bers manipulated and established as before
described, and the said means permitting this
to effect the proper setting in position of the
switches adapted to constitute a secondary
itinerary, and also to clear the signal over
this itinerary, and finally to raise again the
said siegnal and to set in normal position the
switches operated before to constitute thesec-
ondary itinerary, substantially as described.

3. In an interlocking switch and signal sys-
tem adapted to be operated from a central
station and by means of manipulation of a
single member in the said station, all the said
switches governing a determinate 1tinerary
and to clear the signal over the same 1tiner-
ary, the manipulation of the said lever per-
mitting therewithal the control of proper po-
sition and locking of all the said switches and
of the raising of the said signal to block this
same itinerary ; the establishment in the cen-
tral station of as many itinerary-levers 1 as
there are itineraries frequently traveled and
controlled from this station ; a terminal board
17 receiving the wires of each of the circuits
operating the distribution of energy to the
motors of all the said switches and signals de-
pending upon the central station; a double
plue 19 with two posts connected to the poles

of a source of electricity and adapted to be
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to be operated, and the circuit whose sional

A%

mserted into the sockets of the board 17 to
close determinate circuits whose switches are

18 to be cleared over the itinerary constituted

depending upon the whole controlled by the
central station, the said switches being suc-
cessively carried into normal position, after
traveling of the secondary itinerary thus con-
stituted, by means of inserting plug 19 into
the corresponding sockets of the board 17 but

by individual setting in position of switches

749,255

its posts being then in position reversed of
that corresponding to setting switches in re-
verse position, substantially as deseribed.

In witness whereof we have
our hands in the presence of two withesses.

GUSTAVIC BLEYNIE.
THEOPHILE DUCOUSSO.
Witnesses :
Epwarp P. MacLzanw,
JUuLrs LAYOLLET.

hereunto set 15
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