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To all whom 1t may concern:

Be 1t known that we, Franx L. Dopeson
and WINTHRO
United States, and residents of Rochester, in

5 the county of Monroe and State of New York,
have invented certain new and useful Im-
provements 1n Raillway-Traffic-Controlling
Apparatus, of which the following is a speci-

hication. | -
10 This mnvention relates to railway traffic-
controlling -apparatus and particularly to

that branch of the art of railway signaling
locking for interlocked

known as route
switches. = - . .
15  Lheiteriocking of one or more signals with
one or more switches relating to a possible

rouite over the rails of a multiple-track yard,:

has long been known, and means, such as the
well known detector bar, havebeen employed

o0 1n order to prevent the throwing of a switch
when a train is upon 1t. A modern substi-
tute for the detector bar is a track circuit
~operating a lock for the apparatus that con-

trols the movement of the rail switch., Of |

1D
Lt

course, a single track circuit may control
several switches and the levers therefor. In
ordinary use, the electrical lock in an inter-
locking tower 1s operated by an electromag-
net which when deénergized, causes the lock
to engage and to hold the controliing lever
for the switch. The operation just deseribed
may be called electric detector bar
switches. | _

It has been common practice to provide in
interlocking plants, means whereby, when a
train has entered, or is about to enter, upon a
certain route, all the switches of that route
are automatically locked by suitable means,

30

such, for instance, as electric detector bar

locks. Theoperationjust deseribedistermed
m the art ‘“‘route locking’”’, and has been
brought about by the necessity of providing
ror the 1ncreased speed of trains within the
terminal yards of railways. Under the sys-
tem just described, all the switches of the
route remain locked until the train passes off
the route, and then all the switches are simul-
taneously unlocked. DBut this prevents a
second train from entering upon any portion
of the route until the first train has passed
oif. In busy yards, the necessity for a modi-
fication of this practice has become neces-
sary, and this invention has been produced
1n order to make it possible for a route to be
locked and to allow any switch of the route

!

locking of |

to be unlocked automatically, immediately

_ ON | after the train has passed off the track sec-
TROP K. HOWE, citizens of the |

tion containing that switch, thus saving large
amounts of time and the attention of the
tower man. |

This invention, therefore, provides means
for unlocking each switch immediately after
a train has passed it, and, as will be seen, by
means (wires, relays, ete.) that are not too
compilcated nor prohibitive in cost, and that
are capable of use in connection with ordi-
nary electrical detector barlocking. In other
words, a yard that is already provided with
electrical detector bar locking may be pro-
vided with the additional features to which
this invention is directed by adding to the
plant there in place, additional mechanism
for accomplishing the purposes hereof.

In the drawings: Figure 1 is a diagram-
matic view of a single track line and the lock-
circult apparatus therefor in its simplest
torm and without the lock-circuit controlling
apparatus. Hig. 21s a diagrammatic view of
the lock-circuit controlling apparatus used
with the same frack and apparatus of Fig. 1.
I1g. 3 1s a diagrammatic view of the lock-
circult apparatus of a two track route appa-
ratus, and ¥1g. 4 is 4 like view of the control-
ling circuits and apparatus for said lock-
circult apparatus used with the same track
and apparatus of Fig. 3.

Returning to HFig. 1, three switches are
shown, A, B, and C, in a route governed by
the signal S, and composed of three track
circuits @, b and ¢ relating to the respective
switches. Hach track circuit has its own
battery and a track relay 32 3> 3¢. A lever
12, 1% 1¢ 1s provided for each switch, and

Tor each lever there is an electric lock 22, 20

: -y
2°, consisting m the present embodiment of
the mvention of an electromagnet controlling
an armature having a part that drops into
a notch 1 the corresponding lever 12, 1?, 1,
when the electromagnet is deénergized, and
thus locks the lever in either the normal or
reverse positlon of the switch. Under
ordinary circumstances the track cireuit
apparatus for each track circuit controls the
lock, so that it is disengaged when no train
1s on that track circuit, and is engaged when-
ever a train enters the same. A common
source of electrical energy M is provided,
which carries current by means of a main line
wire. A circuit controller 15 is so arranged
that 1ts circuit is broken when the signal S
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shown in said Iig. 2.
~ditions, that 1s, when no signal of a route is

2

1s placed m the ‘‘clear’ position, i order to
~direct or permit a train to enter the route.

This circuit closer 1% controls a circuit
that prevents the deénergization of a relay
28 (c.;]lled a stick relay). The circuits and
functions of these parts will be described
below. _ |

In order to simplify the description of the
mechanism, and the understanding of its
functions, reference i1s now made to Ifig. 2,
which embodies the structure of Iig. 1, so
far as 1t relates to the circuits and circult
controllers atfecting the operation of the
locks. In other words, the stick relays and
their circuits, the switch actuating mech-
anism and the locks therefor are omitted.
The magnets of the locks are, however,
| Under normal con-

set to mmdicate clear, and when the track
circuits of the route are unoccupied, the lock
magnets are all energized, and consequently
the locks are disengaged from their respec-
tive levers and the switches may be moved.
fach lock magnet recelves its energizing
current from two possible directions. For
example, the lock 22 may receive current
from the battery M through the wire 1, cir-
cult controller 3¥, wire 3, front contact of
track relay 32, wire 7, magnet of lock 22, and
wire 2, back to battery. The other ecircuit
above mentioned is from the battery M,
wire 1, circult controller 3%, wire 6, front
contacts ol relay 3¢, wire 5, front contacts of
relay 3° wire 4, front contact of relay 32,
wire 7, magnet of lock 22, and wire 2, back
to battery M. The lock 2P may receive
current irom two possible directions, as
follows: One may be through wire 1, cir-
cult controller 3¥, wire 3, front contacts of
track relay 3%, wire 4, front contact of
relay 3°, wire 8, magnet of lock 2° and wire
2 back to battery. The other circuit for
the magnet 2P 1s by way of the circuit con-
troller 35, the contacts of the relay 3¢, and
a contact of the relay 3°. The two circuits
for the lock 2¢ are, one, by the way of the
controller 3¥, the front contacts of the re-
lays 3% 3P, 3¢; and the other circuit for said
lock 2° 1s by way
tront contact of the relay 3°. It will thus
be noted that the circuit in one direction
through each of these locks passes through
the controller 3¥, and the circuit in the other
direction for-each of these locks passes by
way ol the controller 3%, consequently, if
either one of these controllers is open, all
current for the locks must pass by way of
the other controller. Further, the circuit
for any lock magnet through a closed con-
troller 1s governed by the relay contacts
between that controller and said magnet.
1t will be noted that the lock magnets 2+,

2, and 2° (Fig. 2) are translating devices

for producing a transformation of energy at | of its directions of supply, and the switch ¢ 130

of the controller 3% and a

915,081

desired points; that the said translating de-

vices are connected n multinle between two

ana

conductors, one of which is the wire 2
the second of which 1s the wire 4, 5; that the

source of energy M has one wole connected

to the first conductor 2 and has the other
pole connected to second conductor 4, 5, by
the two Teed wires 1—3 and 1—6; that the
““enas’’ of the second conductor, so far as
function goes, are the points at which the
first and the last translating devices are con-
nected to 1it; that the traffic controlling de-
vices of this mvention are devices (which
may Include the said translating devices) for
coverning traffic on a ralway, such for in-
stance as, a switch and its lock as shown in
Higs. 1-4 or an indicating or signaling de-

| vice, such as a visual indicator onerated by
the translating device or used 1 place of

sald translating device. If, when a train
enters irom the left and is runining toward

the right 1n said drawing, and the cireuit con-

: . : hh" _ ‘. - -
troller 3% 1s open, when said train enters
track section a, the tront contacts of track
relay 3% are opened, and no current can

reach any -of the locks, because the two

paths to each lock are all broken, those in one
direction being broken at 3%, and those in the
other direction bLeiig broken at the track
relay 32, 'T'his deénergizes all the lock mag-
nets and locks all the levers, thus preventing
the movement of any switeh, either under or
in front of the train. As the train moves off
track section a upon track section 6, the
track relay 3" 1s deénergized, and its front
contacts are opened, but the track relay 32

18 reénergized, and its front contacts are

r

ciosed. The closing of one of the front con-
tacts of the track relay 32 closes one of the

circuits for the lock 22, to wit, the one through

the controiler 3¥, and said lock 22 1s now re-
energized, and the switch A is free and can
be moved for the accommodation of a train
entering said section. When the track re-
lay 3° was deénergized, the locks 2P and 2¢
remained deprived of current, and the
switches B and C therefore remained locked,
because both of these locks must receive cui-
rent under these conditions in one direction
(by way of the controller 3¥) through the
iront contacts of the relay 3°. In the cther
direction, as before stated, the ecircuit is
broken by the controller 35. As the train
proceedes off track section b and upon track
section ¢, the track relay 3° is reénergized
and 1ts front contacts are closed, so that the
lock 2P may receive current by way of the
controller 3¥ and the contacts of the track
relays 3% and 3, and thereby the switch is
released. The track relay 3¢ is deénergized
by the presence of the train upon the track
sectlon ¢, and the front contacts of said

track relay are opened, which deprives the -

magnet of the lock 2°¢ of current from either
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~the track relay 3¢ picks up its contacts.
1s obvious that this comstruction is capable

915,081

remains locked till the train passes off the | relays, as well as the lock magnets, receive

track section ¢, whereupon the magnet of the
lock 2¢ 1s reénergized by current, as soon as

1t

of Indefinite extension through any number
of track sections. For trains moving from
right to left over the track section shown in
If1g. 2, the crcuit controller 3v is open and
the circuit controller 35 is closed, and under
these coanditions the same onerations

2710
¥Y¥Y 111

oceur as have just been deseribed in detadl,
1n the reverse order.

It will be note:d that
this system 1s enfirely symmetrical, and is

therefore obviously reversihle in its opera-

t1iom. | -
The circuit controllers 3% and 3¥ may be
operated m any suitable manner, even by

hand, as long as the following conditions are |

fulfilled for the complete protection of all the

switches of a route, viz: The circuit controller

3° must pe opened as soon as a train travel-
ing i the proper direction enters upon the
route, and must be kept open as long as that
train 1s upon that route, and for this same
perioa the cireuit controller 3 must be kept
closed.
posite direction, the circuit controller 3v must
be opened as scon as the train enters the
route and must be Kept open so long as the

tramn 1s upon that route; and the circuit con-
. . b

troller 3° must remain closed during the same
period. It is to be understocd that this ar-
rangement of lock actuation is an important
part of this present invention, which is not
to be limited to any specific means of con-
trolling the opening and closing of the con-
trollers 3° and 3¥. Anocther part of the pres-
ent 1nvention 1s a means of opening and clos-
ing said cireuit controliers in the manner and
for the periods above mentioned. ¥or this
purpose relays commonly called ‘“stick re-
lays” are employed. ‘‘Stick relays’” are
electromagnetic mechanisms in which the
current passes through both an electromag-
net and a contact, closed when the armature
1s attracted by the magnet, and inasmuch as
the current fiowing in this way maintains the
closure of a contact, the contact is held or
stuck. 1t is clear that if this stick circuit is

broken, the magnet can not be reénergized,
~unless a separate circuit for energizing it is

emvloyed, and such a circuit reénergizing
the electromagnet, is called the ‘“restoring
cireult’’ of the stick relay; and as socn as the
contact controlled by the electromagnet is
closed, the stick circuit automatically holds
said contact closed. One mode of using
these stick relays for controlling the lock cir-
cults 18 shown in Iig. 1, in which the stick
crcult and the restoring circuit are shown in
somewhat heavier lines than the lock cir-
cutts. The said Fig. 1 embodies precisely

When a train is traveling in the op-

their current Gn the embodiment shown in
the figures of this application) from a central
source ol energy M. The wire 2 shown in
i1g. 2 as a common return from the diflerent
lock circuits to the battery, is emploved as a
common return for both the stick circuits and
the restoring circuits of the stick relays con-
trolling the circuit controllers 3¥ and 3s.
the circult controller 3% is controlled by the
stick relay 25 which operates the stick con-
tact 4%, % hen the stick relay 2% is enereized
and deénergized, the controller 3% and the
stick contact 4% operate together. in like
manner the stick relay 2Y controls the con-
treller 3¥ and also the stick contact 47, The
stick cireuit for the relay 25 is controlled by a
switeh 18 that must be opened befcre a train
moving from left to right in Fig. 1 enters the
first track section @ of the route to be trav-
eled. In like manner, a switch 1Y operated
n a sultable way serves to control the stick
circult of the relay 2¥, which controls the cir-
cuit controlier 3¥. 'The stick circuit for the
relay 2° passes from battery M through wire
L, switch 1% wire s, stick contact 4%, relay
colls 2%, and wire 2 back to battery. The
stick circuit for the relay 2¥ is from battery
M through wire 1, through the coils of the re-
lay, stick contact 4¥, wire %, switch 17, and
wire 2, back to battery.

Restoring circuits are provided for the two
stick relays which are controlled by front
contacts of all the frack relays of the route,
1 series, so that if any track relay is dedner-
gized and 1ts iront contact is broken, the re-
stormg cireuit of the stick relays cannot he
made for reénergization of the stick relayv.
In the presert embediment of this inven-
ticn, the restoring circuits of both stick re-
lays are merged into one and pass {from bat-
tery M, through wire 1, coils of relay 2v,
wire 20, front contact of track relay 32, wire
21, front contact of track relay 3, wire 22,
front contact of track relay 3¢, wire 23, coils
of relay 2%, and wire 2, baclz to battery.

The operation of the mechanism shown in
Fig. 1, so far as concerns the control of the
circult controllers 3¥ and 3%, 1s as follows:
Before a train enters the first track section «
of the route, and is moving from left to right,
the switch 1% is opened. This breaks the
stick circult of the relay 2%, but inasmuch as
the restoring circuit for this stick relay is
complete, 1ts armature will not Fe dropped,
and the circuit controller 3% and the stick
contact 4° will not re opened at this time.
As scon as the train enters upon the track
section @, the front contact of the track
relay 32 1s broken, which Freaks the restor-
mg circuit of the stick relay 2%, which com-

pletely deénergizes said relay, and the con-

tacts controiled therety will e opened.

the parts and thearrangement of parts shown | Now the circuit controller 3% is opened, as
in I1ig. 2 as to the lock circuits. The stick | described with reference to Fig. 2, and it
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cannot be closed again until all the track
relays 32, 3% and 3¢ of the route are reéner-
o1zed and all their contacts are closed. In
other words, the stick relay 2% can not be
reénergized to close either 1its stick contact
or tne controlling contact 3%, until the train
1S completely off the route. During the

period above deseribed, the stick 1el:«1y 2¥

remalns energized, l.ﬁecLLuse 1ts stick cireuit
above (leﬂcrﬂ' ed I’OIl’lELIIlb closed, and the con-

ditions are exactly as described with refer- :
For trains '

ence to the operation of Fig. 2.
moving from rght to lett m Fig. 1, the
switeh 17 is opened Lefore the train enters
the track section ¢. This breaks the stick
circuit through the relay 2¥, and as scon as
sald train enters on the track section ¢, the
restoring circult of the stick Iemy 2V 18
broken at the front contact of the tr: m,,h relay
3¢ and said restoring circuit remains rroken

at one of the track relays until the train has

passed off the route, and thereupon the stick

relay i1s automatically reénergized and the
contacts controlled by 1t are closed again.
For trains moving from right to left on Fig.
I, the stick relay 2%, remains energized and
unaflfected by the passage of the train.
Thus all the necessary conditions for the ac-
tuation of the circuit controliers 3% and 3¥ are
fulfilled by the employment of the stick relay
mechanism and circuits above described.

The means for preventing the opening of
one stick relay, when the other 1s open, 1s the
interlocking connection between the levers
or controllers for the sicnals at the ends of a
route, whereby both signals cannot be set
to safety simultaneously, and the stick relay
controllers 1% and 1Y are so controlled that
when one 1s opened, the opening of the other
15 prevented.

? t 1s probably best to open the switcnes 18
or 1¥ simultaneously with the setting of the

‘signals S or Y to clear for permitting the

train to enter upon the route in the proper
direction, Lut this tlmmcr mav be varied at
will. It is obvious aiso that the route may
be locked from one or more points in ad-
vance of the commencement of said route,
and from such a distance as may be deemed
desirable. This will te obvious if we sup-
pose the switch A in Ifig. 1 to be disabled
anda disused. TLeleupon the track section
b becomes the first track section of the route

and the over ELtIOIlS occur with reference to it
ezactiy as have heen described. So, too,
the switches 1% and 1¥ may be.contr olled from
any desired point in advance of the com-
mencement of a route either automatically
or otherwise.

The device shown and descrited above for
locking the switch 1s an ordinary mechanical
switch-actuator, provided with an electro-
mechanical lock for said actuator. It will
be obvious that any means whereby the

e — rm— N N L WL o

- complete appai

= =— - - L TEE 1]
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1.

change of the electrical condition of the 1001{-
ma,ﬂnet 1s an equivalent for the specific
means herein set fortn.

It will be understood by those skilled in
the art of raillway signaling that in yvards, or
other places where interiocking switches are
installed, and where this inv ention is useful,
there are, invailably, a large number of
routes formed by different combinations of
the switches of which the yard 1s composed.
In applying our invention to such cases, 1t

18 not necessary to provide a complete set of

apparatus hike that shown in Ifig. 1 for each
of the possible routes. 'lhere will be pro-
vided, however, a switch lock like that de-
seribed as 2% in Pw 1 for each of the switches
to be protected, and also route lock circuit
controliers like 3¢ and 3¢ of g, 1, for the
peginning and end of all of the routes to be
protected. There will also be provided
means like that shown 1n Kig. 1 for operat-
ing the lock circut controllers, and then, by
means of circuit controllers operated 1N ¢Oor-
respondence Wlﬂl the wvarious switches, a
atus for a route like that
shown in Tlﬂ 1, will be made up as desired:
or, 1n other wor ds, when the switches are

- moved so as to fmm a route, there will be
an apnaratuﬂ* for that :toute arranﬂed ex-

actly like the apparatus shown in Fw 1.

In order to show how this alranﬂ’emen‘t of

route apparatus is made, Ifigs. 3 a,n_d 4 are
produced. In these ﬁc}mes a small mter-
locking plant is represented, which consists
of two 1 parallel tracks and two sets of switches
connecting these two parallel tracks, with
the mnecessary signals for governing - the

movements of trains over the various ro theS |
10'-_

provided 1 such an arrangement. The s
nals shown in these ﬁﬂ'UIes oovern the
movement of trains over all the possible
routes leading from those signals.
ample, the signal S governs “the movement

of a train over the s‘trawht track and past

the signal Y, or it governs the movement of
a train over the switches A, D and past the
signal Z, and governs also the movement of
trains over the switches A, U, B and C and
so past the signal Y. In order to stmplify
the circutts as much as possible, only the
lock circuits are shown in Fig. 3, omitting
the cn“cults which operate and contml the
lock-circuit controllers. In Fig. 4 are shown
only the circuits which operate and control
the lock-circuit controllers, omitting the
lock ciremits. The Complete apnaratus 18
composed of the apparatus and circuits
shown in both figures. The tracks and
switches, however, are the same 1in both.

In Ifig. 3 a switeh lock 1s provided for each
of the switches,
are provided for the beginning and end of all
routes. For example, the lock circuit con-
troller 3Y is the circuit controiler for all the

movement ol the switch 1s prevented upon a | routes which begin or end at the signal S,

and lock circuit controllers:
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and the lock circuit controller 3% is the lock

~circuit controller for all the routes which

“begin or end at the signal V.

10

_ - In l1Ike man-
ner the circuit controller 3% is the circuit con-
troller for ail the routes which begin or end
at the signal Y, and the circuit controlier 3
1s the lock circuit controller for all the routes
whicih begin or end at the signal 7.

44 4P &e. are circult controllers which are
operated in correspondence with the switches.
They are termed 1n the art ‘selector
switches’’. These selector switches select
which wires shall compose a circuit. For ex-

ample, the selector switeh 44, when the switch
1s in the normal position, connects wires 4

and 4, put when the switch 1s in the reverse

- position; the wires 4 and 40 are connected.

25

i

when all the switches of Fig. 3 are in
their normal position; that is, set for the

train to pass over the straight tracks, there

are two routes which are independent of each
other. It 1s obvious therefore that in this
installation there must be two complete and

‘independent sets of route apparatus like

that shown 1 Fig. 1, one set for the lower
track and one set for the upper track. For

the sake of simplicity, the set of apparatus

for the lower track has been shown the same

as that shown m Fig. 1, and therefore re-

quires no furtier explanation. - In the up-

~per track there are two switches D and E,

BN
A

50

lav 3¢ wire 45, front contact of rela
] : ;

and two track circuit sections d and e.

These traclkk circuit sections have the usual

track reiays 3¢ and 3%, and the locks 2¢ and
2¢ are provided for locking the switches D
and in any desired manner.  The lock cir-
cuit controllers, as before explained, are 3%
and 3v. - o

‘As explained with reference to ¥ig. 2, the
locks 2% and 2¢ may receive currsnt from two
possible directions. Ior examnple, the lock

29 may recelve current from the battery M,

through the wire 1, lock cireuit controller 32,
wire 30, selector switch 4° in the normal

position, wire 40, front contact of track re-
and wire 2,

lay 39 wire 10, coils of lock 29,

back to battery. The lock may also receive

current from wire 1, circuit controller 3V,

wire 60, selector switch 4% in the normal
posttion, wire 50, front contacts of track re-
39
wire 10, colls of the magnet 2¢, and wire 2,
back to battery. The lock magnet 2° may
recelve current from battery M by the way

of lock circult controller 3%, or 1t may receive

current from the battery M by the way of the

lock circuit controller 3¥. The operation of
this lock cirewat 1s 1dentical with the opera-
tion of the lock circuit of IFig. 1; that is,
supposing a train to be running toward the
left under the control of signal Z. W

hen it

- passes on track circuit e, the lock circuit con-

troller 3% will be opened in the same manner
that the lock cireuit controller 3% of Fig. 1

-

circuit @ of that figure. The track relay 3¢

being demagnetized, and its contacts open,

both locks 2¢ and 2¢ are deprived of current,
put when the train is on track circuit d, and

entirely off track circuit ¢, the lock 2¢ is again

nmagnetized, recelving its current from the
battery M by the way of the lock circuit con-
troller 3%, and wire 60 &c. Let us assume
now that a train i1s to move from the signal
o over switches A and D and on past signal
Z.. In this case the switches A and DD are re-
versed and the switch E remains in its nor-
mal position. The switches to be protected
in this route are the switches A, D and E.
The switch locks included in this circuit are
the locks 22, 29 and 2°. The track circuit
sections Included are a, d and ¢, becatse these
are the track circuit sections over which the
train passes In moving over this particular
route. The circuit controller at the en-
trance to the route 1s 3¥, and the circuit con-
troller at the end of the route 1s 3V, and the
circuits for the various locks are as follows:

Starting from the battery M, wire 1, circuit

controller 3¥, wire 3, front contact of track

relay” 3%, wire 7, to lock 22, and wire 2, to

battery; or through the other contact of
track relay 3?2, wire 4, selector switch 4* in
the reverse position, wire 40, front contact of
relay 39 wire 10, to lock 29 and wire 2, to

battery; or through the other contact of

track relay 3¢, wire 45, front contact of re-
lay 3¢, wire 11, to lock 22, and wire 2, to bat-
tery. These locks also receive current by
the way of the lock cireuit controller 3v. 1t
18 thus seen that when the route from the
signal S past the signal 7 is set up, there is a
route locking circuit which includes all the
switches that 1t 18 necessary to protect, and
that such route locking circuit is the same in
principle as that shown in Fig. 2. The oper-
ation of such circuit 1s, of course, the same,
and 1t 1s unnecessary to describe 1t. Sup-
pose now that a train is to be sent from the
signal Y over the switches C, ¥, D and A,
out past the signal S. In this case the
switches C, D, It and A are reversed, and the
switch locks to be included 1n the circuit are
the locks a, e, d and ¢. The track circuits
over which the train passes 1n taking this
route, are the track circuits ¢, d, ¢ and «.
The lock circuit controller at the beginning
of the route 1s 3%, and the lock circuit con-
troller at the end of the route 1s 3v. Under
these conditions the lock circuits are as fol-
lows: from battery M, wire 1, lock circuit
confroller 3%, wire 6, front contact of track
relay 3¢, wire 9, to lock 2¢; or through the
other contact of track relay 3¢ selector
switch 4° in the reverse position, wire 50,
front contact of track relay 3¢, and wire 11
to lock 2¢; or through the other contact of
track relay 3¢, wire 45, front contact of track
relay 3¢, and wire 10 to lock 2¢; or through

was opened when a train passed on the track i the other front contact of track relay 39,
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shown 1n Kig. 3.

switch 1in the reverse posmon wire 4, front
contacts of relay 3?2, and wire 7 to lock 2°.
This circuit furnishes current for ail of the
locks mvolved by the way of lock circuit
controller 3%. It will be noted that these
same locks may all receive current from the
battery M by the way of the lock circuit
controller 3v. It will thus be seen that in
whatever position the switches may be ar-
ranged for the making up of a route, there
will be a route 1001{1110' circuit estab
which will comprise the proper switch locks,
and these switch locks will be controlled by
the proper tmck circult sections, exactly as
shown 1 Kig. 2.

~ As before explained, If1g. 4 shows the stick
relay circuits for the route lock circuits
1t will be remembered that
1 that the

it was stated i relation to Iig.

manner 1n which the lock cireuit controller

should be operated 1s as follows: The lock
circult controller at the beginning of the
route must be closed and kept closed, while
the train 18 passing over the route; and the
lock circuit controller at the end of the route
must be opened and kept open, until the
train has passed entirely off the route. As
i INhg. 1, the stick relay 2¥ 1s made to con-
trol the lock circuit controller 3¥, and the
stick relay 2% is made to conirol the lock
circuitt controller 3%. Stick relays 2% and
2% are provided for controlling the lock eir-
cult controllers 3¥ and 37 1ebpeotively It
will be remembered that the stick rela ME
shown n Fig. 1, each had what 1s cﬂled

stick 011(3111t and that these stick oilouits

are controlled by circuit controllers operated

m correspondence with the signals. For
example, the stick circuit for stick relay 2%
1s controlled by circuit controller 1%, which is
operated 1n correspondence with the signal
S. In a like manner, the stick relay oV s
controlled by a circuit controller 17 operated
in correspondence with the signal Y. It
will also be remembered that when & train is
to pass over the route under the protection
of signal S, the stick circuit for the stick
Iela,y 2% is br oken, so that that relay opened
the circuit controller 3¢ at the end of the
route. This may be said to be one of the
principles of operating the stick relay. Hach

stick relay must have a stick circuit and a

restoring circuit, and when a stick relay is
acting to control the lock circuit controlier
at the end of the route, its stick circuit must
be broken; and also it 1s obvious that if this
lock circuit controller is not to be closed
until the route 1s free, or rather until the
tramn has passed entn"el*}r oftf from 1t, the re-
storing circuit of this relay must be con-
trolled by all of the track relays of the track
sections composing the route.

Returning now to Fig. 4, the stick relays
2v, 2% 2% and 2% are provided for operating

ished
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‘wire 40, to selector switch 44, through that | the lock eircuit controllers 3¥, 32, 3%, and 3%

respectively, and there are also pw rided cir-
cutt controllers 1%, 1V, 12 and 1Y, which are
opemted 1IN COIT espondem,e with the signals
S, W, 4, and Y, respectively, and, by means
of selector sw1tches stick circuits and ve-
storing circuits are formed for these stick
relays as they are required. ¥or example,
suppose 1n ¥ig. 4 a train 1s to pass from sig-
nal S over the straight track by signal Y.
The stick 1elayb to be operated are “the re-
lays 2¥ ana 2°. "The relay to be held closed
1s the one at the entrance of the route, which

1s the relay 27, and the one to be opened is at

the end of the route, or the stick relay 2.
These two relays undel these conditions
must have stick circuits and vestoring cir-
cults.
must be controlled by the signal S, and the
stick circuit for the velay 27 must be con-

trolled by the eircuit controller on the sien a,]

Y. With the switches A and C in the no

mal position (as they would have to be foz 2
route from the signal S to the signal Y) the
stick ecircuit for the relay 2° is as foliows:
starting irom the battery M to wire 1, cir-
cuit contreller 1°, wire s, seiector 4* in the
normal position, wire s, selector 4¢ in the
normal postiticn, wire s, stick contact 45,
colls of relay 2%, and wire 2 , back to b%ttm“*
and the stick circuit for the stick relay ’3"

1s as follows: starting from the battmy J«I |

wire 1, coils of relay 2Y, stick contact 47,
wire % selector switch 44 in the normal po-
sitlon, wire v, selector switch 4° in the nor-
mal posﬂgmn wire ¥/, S@lectm switch 4€ 1n the
normal po&mon wire 4/, circuit controller 17,
wire 2, back to battery. The restoring cir-
cuit for the relays 2 and 2° is as follows:
battery M, wire 1, coils of relay 27, wire 20
front contact of track relay 2% selector
switch 4% 1 the normal poesition, wire 21,
front contact of relay 3°, wire 22, selector
switch 4° in the normal position, front con-
tact of relay 3°, wire 23, coils of stick relay
2%, and wire 2, back to battery.
Now supnosing a train is to pass from sio-
12l 5 out past signal Y. W hen the signal S
18 placed in the clear position, the circult
controller 1% is opened, so that the stick cir-

cuit for the Sflf‘h relaﬁr 2% can no longer act.

‘W hen the train enters the track cireuit @,
the track relay 32 is dmmmmtmod andl the
restoring cu*cmt for 2¢ and ‘?'Y 19 bmi{en but
the stick cireuit for stick relay 2¥ is still
made, so that this relay is not dema@ne 1zed,
and the lock eircuit contmllez 37 ig he*d
closed while the lock circuit controller 3% is
opened. The stick relay 2% cannot be mag-
netized again until the restoring circuit is
compleued and, as before explmned this
restoring circu it cannot be completed until
the train has passed entirely off the track
circults involved in the rorte 1t will thu

be seen that the lock circuit controllers 37

The stick circuit for the relay 23
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and 3s im thlS route are controlied under the ! ex xactly the same manner

conditions before described for the operation

circuat  controliers.
Suppose now that a train is to pass from the

signal 5 by way of the switches A and DD and

it past the signal Z. The circuit controiler
at the entrance ci the route is the circuit con-

troller 3¥ and the circuit controller at the end
of the route is the circuit controller 3v. |

The stick

relays, therefore, to be controlled

10 this par tlculal route circuit are the relays
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contact 4"

.switch 4 1 the reverse position,

~wire 33, coils of stick

2¥ and 2%, and the sticic cireuit for the 1@1&7
2% must be controlled by the circuit con-
br olle;_ which 1s operated by the sienal at the
entrance to the route, to wit: the circuit
controller is. Under L:h sse conditions the
switches A and 1 are reversed, and the
stick circuit for the stick relay
lOW'b starting from the bat tel" M, through
wire 1, circuit controller 1%, wire s, selector

SW iteh 44 in the reverse position, wire s w,

seiector switch 4% in the normal ';“:osmoﬂ
wire w, stick contact 4%, magnet of relay 2V,
and wire 2, back to batter r.  Under ‘Lhese

ﬂondl‘flons *hme must be a,lso a stick circutt

for the relay 2¥, and the cireuit must be con-
trolled by the circuit controlier operated by
the signal 7, to wit: the circuit controller 1%
This circuit is as iollows: starting from
battery M, wire 1, coils of relay ﬁ, stick
wire z/, selector switch 44 in
position, wire v 2, selector
wire
ller 12 and wire
before exmnlained

the l'everse

control
AS

Y, Wire 2, cireuit
“?, back to battery.
with reference to Hig.
which compose this Toute are the sections
a, & and e. 1t is obvious, tueiefoie that the
restoring cireuit for these stick 1’*9]&35; must

be controlled by the track relays of these

track cireuis sections. This restor mng {*11“01“:113

is traced as foll OWS: starting from batter ry B,
wire 1, coils of relay 2v, wire 20, front con-
tact of reiay 3%,
front w:nta,ct of re-
lay 34 wire iront contaet oi.. relay 3¢,
seiector switeh 4% in the normal position,
relay 2V, and wire 2
back to battery. When the signal S is
clieared for a tlam to pass over this rot ite,
and the circuit control 161: 15 1s opened, the
stick circuit for the relay 2% can no ]rmﬂ er
act; 601189(1:.:64:..11** that 1@]%" will be dmnaﬁ—
netized E”hf“ﬂ 1t mmmmo Cncmt 18 G{*ened
by the track relay 32, and, as before ex
plained, the restoring cuemt cammt be com-
pleted agzein until t]*e track circuits involved
1121 the route, to wit: cireuits @, d and ¢ are
nneccupled.
switches are moved to set up the wvarious
routes, there are made at thie same time the

qr)

"J-lr?

116(*emﬂ,,w sticlk-relay restoring eireuits and :

GIIGIuE‘n as well as ﬂe
circuits tor that T‘ﬂltl(‘ﬁ lar
the complete circuit O"ﬁemtmg 1 |

stick- 16].;; stick
NECossary 1o

route,

elt

'l....-" -l

many changes may be made

9“ 1S as fol-

3, the track cireuits

_ eléctor switch 4* in the re-
verse 1)051*1011 wire 34,

Iu W’l]]. thus 1)9 See1 th&t as Lh(}'

7

explained with
reference to the complete circuits of i 1o, 1.

To anyone si 1119([ in the art and to any
sicitled  electrician, it will be obvious that
i the appara-
Ls without aeparting from the 111Vb11t101]
O eXan "f‘;le,J 1t 18 obvious that the lock-cir-
;s_lts and the stick-relay circuits may em-
10y cot nimon conductors; a ground return
=1:1y be substituted for metallic retwrn in
varlous circuits; and other means may be

employed for controlling the lock-circuits

and the controllers thereof.

What we claim is:

1. In a traflic-controlling apparatus, the
combination of a series of translati ng devices
connected 1n multiple between fWwo  con-
duetors; a source of energy having one pole
CONNec ed to one of the wnductms and its
other pole connected to the second conductor
by two feed wires which feed current from
opposite directions to each translating de-
Vice; filTld a circuit controller for a feed wire.

2. in a traffic-controlling apparatus, the
combination of a series of tmnsllltmﬂ devices
connected in multiple between — conduc-
tors; a source of energy having one pcele con-
nected to one of the Com:hmtom and its other
pole connected to the second conductor by
two feed wires which feed current from oppo-
site directions to each translating device; and
2 cireuit controller for each feed wire.

3. In a traflic-controlling apparatus, the

combn ation of a series of translating devlw&

connected 1n multiple between two conduc-

tors; a source of energy having one pole con-
nected to one of the conductors and its other
pole connected to the second conductor by
two feed wires which feed current from oppe-

site directions to each translating devm e; a
circuit controller for a feed wire; and a cireuit

controller in the branch mnnmg to each
translating device.

4. In a traffic- controlling ap]’mmw : the

combination of a series of tmﬂslatmg devices
connected in multiple between two conduc-
tors; a source ot energy having one pole con-
sected to one of the conductors and its other
pole connected to the second conductor by
two feed wires which feed current from the
opposite directions to each translating devﬁce
a circult controller for the feed wire; o cireuit
controller in the branch running to each
translating device; and a circuit controller in
the second conductor operated simultane-
ously with any one of the last-mentioned cir-
ettt controllers.
5. in a trafiic-controlling apparatus, a
route-control mechanism comprising a se ries

| of rail-switch mechanisms; a series of track-

circult mechanisms; an electric lock for each
rail-switch mech{xmsm the said locks bheinge
connected In mulmple between two conduc-
tors; a source or energy having one pele con-
| nected to one of the conductors and the other
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pole connected to the second conductor by
two feed wires which feed current from oppo-
site directions to each lock mechanism; a
locL_-uhmt controller in each feed wire; and
means for breaking the branch circuit to each
lock mechanism b 8 track-circuit mech-
AN1SI. |

6. In a trallic-controlling apparatus, a
route-control mechanism comprising a series
of rail-switch mechanisms; a series of track-
circuit mechanisms; an electric lock for each
sald locks being
connected in 1111111311)16 between two conduc-
tors; a source of energy having one pole con-
nected to one of the conductors and the other

pole connected to the second conductor by

two feed wires which feed current from oppo-
site directions to each lock mechanism; a
lock - circuit “ controller in each feed wne
meang for breaking the branch circuit to each
lock mechanism by a track-circuit mechan-
1sm; and means for breaking the circuit in
the second conductor by any one of said
tmck ~circult mechanisms.

In a traflic-controlling apparatus, a
route control mechanism comprising a series
of rail-switch mechanisms; a series of track-
circult mechanisms; an electric lock for each
rail-switch mechanism, the said locks being
connected 1n multiple between two conduc.
tors; a source ol energy having one pole con-
nected to one of the conductors and the other
pole connected to the second conductor by
two feed wires which feed current from oppo-
site directions to each lock mechanism; a
lock-cireuit controller in each feed wn'e
means for breaking the branch ecircuit to each
lock mechanism by a tracx-circult mechan-
181 ; and means for breaking the circuits to
all of the lock mechanisms by the presence of
a train on the first track section of a route.

8. In a traflic-controiling &ppamtus 2
route-control mechanism comprising a series

- of rail-switch mechanisms; a series of track-
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circult mechanisms; an electric lock for each
rali-switch mechanism, the said locks being
connected in multlple between two conduc-
tors; a source of energy having one pole con-
nected to one of the conductors and the other
poie connected to the second conductor by
two feed wires which feed current from oppo-
site directions to each lock mechanism; a
lock-circuit controller in each feed ert_;;
means for breaxing the branch circuit to each
lock mechanism by a track-circuit mechan-
1sm; and means tor closing the circuits to the
lock mechanisms of a route successively a
the train passes off one track-section &fter
another.

9. In a traflic-controlling apparatus, a
route-control mechanism comprising & series
of rail-switch mechanisms and a series of
track-circuit mechanisms; an electric lock
for each rail-switch mechanism, the said

b |

' two conductors; a source of ene: oy
one pole connected to one of the COn( uctors.

"1ent in m
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and the other pole connected to the second
conductor by two feed wires W:ﬂch feed cur-
rent from opposite directions to each lock
mechanism; a lock-circuit controller in each
feed wire; and means for operating each lock
mechanism independently by a particular
track-section of a route. |

10. In a tmf‘ic—uonmollnw apparatus, a
route-control mechanism comprising a series
of rail-switch mechanisms, an electric lock
for Oach ratl-switch nmchmvsm the said
locks bemng connected mm mn 11t1ple netween
two Uonduf‘tonj & source of energy having
one pole connected to one of the conductors
and the other pole connected to the second
conauctor by two feed wires which feed cur-
opposite directions to each lock
mecnanism; a lock-cireuit controller in each
1@00 wire; and means for preventing the
opening of one lock-cireuit eontrollel so long
as the other is open.

11. In a traffic-controlling apparatus, a
route-control mechanism comprising a series
of rail-switch mechanisms, an electric lock
tor each rail-switch mechamsm the said locks
being connected in multiple between two
conductors; a source of ener 2y having one
pole connected to one of the conductors and
the other pole connected to the second con-
ductor by two feed wires which feed current
from opposite directions to each lock mech-
anism; a lock-circuit controller in each feed
wire; means for opening one of said lock-cir-
cuit controllers | 'y the entrance of a train on

he first track-section of a route; and means
for preventing the closing of said lock-cireuit
controller while the train 1s on said route.

12. In a traffic-controlling apparatus, a
route-control mechanism comprising a series
of rall-switch mechanisms; an electric lock
for each rail-switch meohanism the said
locks being connected in mulumle between
two (*onductom a source of energy having
one pole conn scted to one of the conductors
and the other pole connected to the second
conductor by twa feed wires which feed cur-
rent Ifrom opposite dirvections to each lock
mechanism; a lock-circuit controller in each
feed wire; and means for br caking and keep-
ng br oken the lock-cir cult 0011t1()lle1 for the
endl of a route while & train is on the route.

13. In a trafiic-controlling apparatus, a
route-control mechaﬂ S cOMPIISING & serles
of rail-switch mechanisms; an electric lock
for each rail-switch mechamsm the said
locks being connected multiple between
two conductms a source of energy having
one pole connected to one of the conductors
and the other pole connected to the second
conductor by two feed wires which feed cur-
rent from opposite directions to ‘each lock
mechanism; a lock-circuit controller in each

locks being connected in multiple between | feed wire; means for breaking and keeping

having
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broken the lock-cireuit controller for the end 1 nected to the SeCOle conductor of each series

of & route while a tmi:n 1s on the route; and
means for closing and keeping closed the
lock-cireuit controller for the begmning of

sald route while & train is on said route.
14. In a trafiic-controlling apparatus, a

route-control mechanism comprising & ser 1e8

of rail-switch mechanisms; a series of track-—
circuit mechanisms; an alectric locks for each
rall-switch mechamsm, the saild locks being
connected 1n multiple between two conduc-
tors; a source of energy having one pole con-
nected to onme of the condactors and the
other pole connected to the second conductor
by two feed wires which feed current irom
0pp081te directions to each lock mechanisim;
a lock-circuit controller 111 a feed wire; and
means for operating said lock-circuit con-
troller comprising a relay ha,vu"rg two circuits,
one controlled b the track-circuit mechan-
ism of a route, and the other by the relay 1t-
self; and a circuit controller in the last-men-
tioned circuit.

15. In a trailic-controllmg apparatus, )
route-control mechanism comprising a series
of rail-switch mechanisms; & series of track-
circult mechanisms; an electric lock for each
rail-switch mechanism, the said locks being
connected 1n multiple between two conduc-
tors; a source of energy having one pole con-

| ﬁeeted to the second conductor by two ieed

3O
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wires which feed current from opposite di-
rections to each lock mechanism; a lock-cir-
cuit controller in each feed wire; ‘and means
for operating each lock-circuit controller
comprising a relay having two eircuits, one
controlled by the track-circuit mechanism of
a route, and the other by the relay itself; and
a circult controller in the last circuit.

16. In a trathc-controlling apparatus, a
route-control mechanism comprising two se-
ries of rail-switches, two series of tmch—-clr—
cultt mechanisms; an electric lock for each
rail-switch mechamnism, the locks of each se-
ries being connected in multiple between
two conductors a source of energy having
one pole connected to one of the conduetors
of each series and having the other pole con-
nected to the second conductor of each series
by two feed wires which feed current irom
opposite directions to eacn lock mechanism
of the series; alock-circuit controller in each
feed wire; means for operating the lock-cir-
cuit controllers; and means for connecting
the second conductors of each series to op-
erate locks of both series in combination.

17. In a traiflic-controlling &ppamtus o)
route—comrol mechanism comprising two se-
ries of raill-switches; two series of tra.ck-cir-
cult mechanisms; an electric lock for each

rall-switch mechanism, the locks of each se-

ries being connected i multiple between two
conductors; a source of energy having one
pole connected to one of the conductors of

by two feed wires which feed current from
opposite directions to each lock mechanism
of the series; a lock-circuit controller in each
teed wire; means for operating the loc&—ou‘-—

cult controllers means controlled Dy the
rail-switeh m echams*:ns of a route for con-

- necting the second conductors or each series

to operate locks of both series in combination
corresponding to the route.

18. In a traffic-controlling apparatus, a
route-control mechanism Gompmsmﬂ two se-
ries oi rail-switches, two series of track-cir-
cult mechanisms; an electric lock for each
rall-switch mechanism, the locks of each se-
ries being connected in multiple between two
conductors; a source of energy having one
pole connected to one of the conductors of
each series and having the other pole con-
nected to the second conductor of each series
by two feed wires which feed current from
opposite directions to each lock mechanism
of the serles; means lor connecting the sec-
ond conductors of each series to operate locks
oif both series in combination; a lock-circuit
controller n each feed wire; means for op-
erating each lock-circuit contr oller, compris-
ng a relay naving tfwo circulls, one con-

trolled by the track-circuit me@hanisms of a

route, and the other by the relay itsell; a
circult controller in ‘*‘he hst me ntioned eir-
cuit of each relay; and means tor connecting
the circuits of different relays to control lock-
circuit controliers in combination.

19. In a ftraflic-controlling apparatus, a
route-control mechanism comprising two se-
ries of rail-switches; two series of track-cir-
cuit mechanisms; an electrical lock for each

= rml—swmch ‘nech%msm the locks of each se-

ries being connected in .mu_ltlple between two
condauctors; a source of energy having one
poie connected to one of the conductors of
each series and having the other pole con-
nected to the second conductor of each series

by two feed wires which feed current from

opposite directions to each lock mechanism
of the series; means for connecting the sec-
ond conducto s of each series to’ opemte lockt

of both series in combination; & 10(,13"—811‘01118
controller in each feed wire; means for oy

erating each lock-circuit comroﬂer comprls-
g a rela ay having two circuits one controlled

by the track-circuit mechanisms of a route,

and the other by the relay itself; a circuit

- controller in the last-mentioned cireunit of

each relay; means controlied by the switch
J%‘“‘h%lllSHlS of a route for connecting the cir-

| cuits of different relays to control lock-circuit

controllers 1n combination corresponding to
sald route.

FRANK L. DODGSON.
| WINTHRGOP K. HOWE.
Witnesses:

=, M. Day,
R. BALCONER.
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