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Our invention relates to apparatus' for- con-
trolling railway switches, and particularly to ap-
paratus for normally controlling a switch from a
remote point, but for at times modifying such

5 control in accordance with traffic conditions ad-
jacent the switch.

Apparatus embodying our invention is partlc-
ularly suitable for, although'in no way limited
to, the control of railway switches which are:ar-

10 ranged to be operated By means of the switch
operating mechanism -described and claimed in
an application for Letters Patent of the United
States, Serial' No. 40,606, filed by Herbert L.
Bone, on September 14, 1935, for Railway switch

15 operating apparatus.

We will describe a number of forms of appa-
ratus embodying our invention, and will then
point out the novel feattires thereof in claims.

In the accompanying drawings, Fig. 1 is a di-

20 agrammatic view showing one form of apparatus
embodying our invention. Figs. 2, 3, and 4 are
views showing modifications of: portions of the
apparatus illustrated in Fig. 1. ‘Figs. 5 to 8, in-
clusive, and 10 to 14, inclusive, are diagrammatic

95 views showing other forms of apparatus embody-
ing our invention. Fig. 9 is a:view showing a
modification of a portion of the apparatus illus-
trated in Fig. 8. .

Similar reference characters refer to s1m11ar

30 parts in-each of the several views.

Referring first to Fig. 1, the reference char—

“acters. I-and [* designate the track rails of a
stretch A of railway track, the one rail I of which
is divided by means of insulated joints 2 to form

35 a track section B—C. This track section is pro-
vided with a track circuit comprising a track re-
1ay D connected across the rails adjacent one end
of the section, and a suitable source of track cir-
cuit current, here shown as a battery 3, connected

40 across the rails adjacent the other end of the
section.

Located in section B—C is a switch E which
connects the stretch A with a stretch of track F.
The switch E is operated by a suitable switch

43 mechanism M, which. mechanism, as here shown,
is of the electropneumatic type having included
therein - suitable biasing means for-biasing the

switch to its nearest extreme position, whereby

- when the switch is. moved to either extreme posi-
50 tion, it will be yieldingly hLeld in such extreme
position: even though the supply of fluid to the
operating motor. of the mechanism is then cut
off. 'The mechanism M is provided with the usual
normal magnet N and reverse magnet R, it being

55 understocd that the switch may be moved from

(CL 246—219)

its normal position to its reverse position by en~
ergizing the reverse magnet R, and from its re-
verse position to. its normal position by energiz-
ing the normal magnet N. One form of mecha-
nism which will operate in the manner just de-
scribed is shown and described in an application
for Letters Patent of the United States, Serial
No. 40,606, filed by Herbert L. Bone, on Septem-~
ber 14, 11935, for Railway switch operating ap-
paratus.

- Operatively connected with the switch E is a
circuit controller G comprising three movable
contact fingers 4, 5 and 6 which cooperate respec-
tively with fixed contact fingers 42 4, 5= 50, and
6= 6b, to form contacts 4—4z, .4—4b 5--Fa 5._5§b,
§-—62, and 6—=8» = Contact 4—42 is closed when
switch E occupies its normal position or any posi-
tion hetween its normal position and its mid
stroke position; contact 4—4 is closed when

switch E occupies its reverse position, or any.

position between its reverse position and its mid

10
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stroke position; contact 5--52 is closed when .

switch E occupies any position but its full re-
verse position; contact 5—5b is closed only when
switch E occupies its full reverse position; con-
tact 6—62 is closed only when switch E-occupies
its full normal position; and contact 6—86b is
closed when switch E occupies any position but
its full normal position.

. “The magnets of the switch mechanism M are
controlled by the circuit controller G, by the

track relay D and by a manually operable lever L,

The lever L will: usually be located -at a point
remote from the switch, and as here shown is
capable of assuming a normal position n and-a
reverse position . Operatively connected with
the lever I, is a contact arm T which cooperates
with two fixed contacts 12 and T* to close a
normal contact T—T» or a reverse contact T—I*
according as 1éver L occupies its 7 or its 7 position,

The apparatus also includes two indication
lamps H! and H2, three resistors J1, J2, and J3,
and a battery K. ‘The function of the lamps H!
and H? and resistors J!, J%, and J3 will become
apparent as the description proceeds.

As shown in the drawings, all parts are in their
normal positions. “That is to say, lever L and
switch E both occupy their normal positions, and
section B—C is unoccupied by a frain. Under
these conditions, magnets N and R are both de-
energized and lamp H2 is also deenergized. ' Lamp
H!, however, is lighted over a normal indication
circuit which passes from battery K through wire
'8, contact T—1= of lever I, the filament of lamp
H1 connected in- patrallel with resistor Ji, front
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controller G, and wires 11 and {2 back to bat-
tery K.

We will now assume that the parts are in the
positions in which they are shown in the draw-
ings, and that it is:desired to reverse switch E.
To do this, lever L is moved from its normal po-
sition n to its reverse position r, thus opening
contact 7—T* and closing contact T—7*. The
opening of contact T—1i2 interrupts the circuit
which was previously closed: for indication lamp
H! so that this lamp now becomes extinguished,
while the closing of contact T—T* - completes a

normal control circuit for the-reverse magnet R, -
which ' circuit passes from battery K through
wire 9, contact T—1* of lever L, lamp H? con- "
nected in parallel with resistor J2, front contact

{3 of relay D, contact §—52 of circuit- controller
G, wire 14, the winding of magnet R, .and wire
12 back to battery K.  The reverse magnet R
therefore - becomes energized. and. causes the
switch E-fto move .to its reverse position.- When
the switch reaches ifts reverse .position, contact

. 8—%2.of circuit.controller G becomes.opened and

25

contact 8—&0 becomes closed.” The opening of
contact 5—52 interrupts the circuit which was
previously closed for reverse magnet R, where-

- upon: this magnet becomes deenergized and cuts

30
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off the supply of fluid pressure to. the switch
operating mechanism M. The closing .of .con-
tact 5—5bP of .circuit controller G..completes a

reverse indication circuit including lamp H2, ~

which. circuit may be traced from battery K
through wire 9, contact T—1* of lever L, the fila-
ment of lathp H2 connected in multiple with re~
sistor J2; front contact. {3 of -track relay D, con-
tact 5—5P of circuit controller G, and wire 12
back to battery K. 'The indication lamp H? there-
fore becomes lighted to indicate that the switch
occupies. its full reverse position.

* It .should be pointed out that while the ¢ircuit

~over which the reverse magnet R becomes ener-

-gized. during movement of the switch to its re-
verse position under the conditions just described
-includes lamp H2.connected in multiple with re-
:gistor .J2, the lamp H? will not become lighted
under these conditions because the resistance .of

.. the reverse magnet R is:toohigh:to permit enough

current to-flow in the lamp: *The function 'of the
resistor J2.is to prevent the ioperator from losing
control of the. switch in the event that the lamp

~H?'burns out.
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- It :should also be pointed. out that if, when the
:switch. ‘occupies -its reverse - position, it should
creep. away from-this position:for any reason due,

for- example, to. misadjustment of the biasing

means of: the mechanism M, contact 5--5& will
become closed and will reestablish .the circuit

“previously traced for the reverse magnet R, thus

causing the ‘switch to be. 1mmed1ately restored to
AltS reverse position, - -

~“When the switch has been: moved to its reverse
position:in the manner just described and it is

:desired to restore .it to its normal position, lever

L is restored:to its normal position. Under these
conditions, assoon: as the lever is moved away
from its reverse position; the reverse-indication
circuit:-‘becomes interrupted. at contact ‘7-=7r of

Jever L, thus: causing lamp H2 to-become extin-

guished; and when the lever reaches:its normal

“position; :the resultant closing of contact 712

of lever T. completes a normal ‘contrel circuit for

the normal magnet N passing from- battery K

through wire 8;:contact T—72 of lever I, the fila-

ment .of lamp H!connected: in” multiple: with

—-resistor JI,

2,082,930
contact {8 of relay D, contact 6—§2 of circuit

front contact {8 of track relay D,
contact 6—6P of circuit controller G, the wind-
ing of normal magnet N, and wire (2 to battery
K. 'The normal magnet N therefore becomes
energized and causes the switch to move to its
normal position. When the switch reaches its
full - normal position, contact 6—=B8® of circuit
controller G opens and deenergizes magnet N,
and contact 6—62 of circuit controller G closes
and completes the previously described indica-
tion-circuit for lamp H!. Lamp H! then becomes
lighted to indicate that the switch occupies its
full normal position,

It should be pointed out that while the circuit
over which the normal magnet N becomes ener-

‘gized -during the movement of the switch to its

normal position under the conditions just de-
scribed includes lamp H! and resistor J! con-
nected in multiple, lamp H! will not become

lighted because the resistance of the normal ¢

magnet is too high to permit sufficient current
to flow in the lamp H: It should:also be pointed
out that the function of the resistor J! is to
prevent the operator from losing control of the
switch in the event that the lamp H! burns out.

It should further be pointed out that if, when
the switch occupies its normal-position, the switch

should creep away from this position for any

reason; -the resultant closing of contact 6-—6° of
circuit controller G will reestablish the ener-
gizing circuit described -above for the normal
magnet, and will thus cause the switch to be
immediately restored to its normal position.

. We will now assume that the switch occupies
its normal position and that a frain enters the
track section B—C. The presence of a train in
this track section will deenergize track relay D,
and this relay will therefore open its front con-
tacts I8 and 13 and close .its back contact {7.

The opening of front contacts 10 and (3 of relay, s
D will interrupt all control circuits which were

previously traced for the magnets N and R, thus
preventing operation of the switch by means
of the lever L as long as the train remains in

the section B—C.- The opening of the front con~ 4

tact. 10 of relay D will also interrupt the normal
indication circuit including lamp HI, thus caus-
ing this lamp to become extinguished. The clos-
ing of contact 1T will complete a circuit passing
from battery K through resistor J3, back contact
41 of track relay-D, contact 4—42 of circuit con-

troller G, wire 18, contact :6—82 of circuit con-

troller G, and wires {1 and {2 back to batiery K.
The; circuit just traced is inactive, and has no
effect on. the operation of the apparatus .as a
whole, it being noted that a:relatively small cur-
rent will flow in this circuit due to the presence
of the resistor J3 in the circuit. -

If  while the train is within section B—C, the

'switch moves-away from its normal position far

enough to close contact 6—6b for any reason, the
normal magnet N will become energized over an
auxiliary  control circuit which may bhe traced
from battery. K through wire 9, resistor J3, back
contact T of track relay D, contact 8—42 of cir-
cuit controller G, wire {8, contact 6—&» of cir-
cuit .controller &, the winding of. the normal

magnet N and wire {2 back to battery K. The .
energization of the normal magnet will, of courss, .

cause the mechanism to immediately restore the

 switeh to-its normal position.

- If g train enters the section B—C when the
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switch occupies its reverse position, the operation -

of the -apparatus will be similar to that just de-

seriped when.the switch occupied its normal po-
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sition with the exception that under these latter
conditions the opening of front contact {3 of
track relay D will interrupt the reverse. indica-
tion cireuit, thus causing lamp H? to become ex-~
tinguished, while the closing of back contact 11
of relay D will complete another inactive circuit
passing from battery K through resister J3, back
contact 17 of track relay D, contact §4—AP of cir-
cuit controller G, wire 5, contact §-—8> of cir-
cuit controller G and wire 12 back to battery K.
The closing of this latter cireuit will have no ef-
fect on the remainder of the apparatus.

If while the train is within section B—C, the
switch moves away from its: reverse position far
enough to close contact 552 of circuit controller
G, an auxiiiary contrel circuit for the reverse
magnet will become closed, thus causing the
mechanism M to immediately restore the switch
to its reverse position. This auxiliary control cir-
cuit for the reverse magnet R under these con-
ditions passes from battery K through resistor J3,
back contact {1 of track relay D, contact 8—8® of
circuit controller G, wire 5, contact §—82 of
circuit contreller G, wire 14, the winding of re-
verse magnet R, and wire {2 to battery K.

We will now assume that the switch occupies
its normal position and that & train trails the
switch. Under these conditions; as soon as the
train passes the insulated joint 2 ‘which is dis-
posed adiacent the one switch point, track relay
D will become deenergized and will compleie the
previously described inactive circuit including
hack contact {7 of relay D and resistor J3.  This
circuit will only remain closed for a brief interval,
however, because as soon as the train starts to
displace the switch points. from their normasal po-
sitions, contact 6—=52 of circuit controller G will
open and will interrupt this circuit. Purther-
more, the displacement of the switch points by
the train will cause contact 6—8b {o close and
complete the previously traced suxiliary control
circuit for magnet N. Magnet N will therefore
become energized, and will cause the mechanism
M to tend to return the switeh to its normal posi-
tion.  The extreme forces which are exerted on
the switch by the wheels of a train, however, will
cause the switch to move toward its reverse posi-
tion in spite of the fact that magnet N is then
energized, and as soon as the -switch passes ifs
mid stroke position, the resultant opening of con-
tact 8—4% of circuit controller G will deenergize
magnet N. Purthermore, the resultant closing of
contact &—&b of circuit controller & will com-
plete the previously described auxiliary control
circuit for the reverse magnet R including this
contact and the back contact AT of track relay
D, and this magnet will therefore become ener-
gized and will assist the train in completing the
movement of the switch points: to their reverse
positions. When- the switch points reach their
full reverse positions, contact 5—=8= of circuit con-
troller G will open and contact 5—5P will become
closed. The opening of contact 5—5* will inter-
rupt the auxiliary control circuit for the reverse

= magnet R, while the closing of contact 5—5° will

complete the inactive circuit including back-con-
tact 11 of relay D and resistor J3. When the train
which has just trailed the switch departs from
the track section B—C, track relay D will pick up
and will complete the normal control circuit for
the normal magnet N. ‘Normal magnet N will
therefore become. energized, and will cause the
mechanism M to restore the switch to its normal
pesition. When the switch reaches its normal po-
sition, the resultant opening of contact §-—@° of

3

circuit controller G will deenergize magnet N.
Furthermore, the resultant closing of contact
§—62 of circuit controller G will complete the
normal indication circuit. Lamp H! will there-
fore become lighted to indicate that the switch
is restored to its normal position. When ihis
kappens, all parts will be restored to the positicns
in which they are shown in the drawings.

When the switch occupies its reverse position
and a train trails the switch, the operation of the
apparatus will be similar to that just described
when the switch occupies its normal position and
a train trails the switch. It is believed, therefore,
that this latter operation will be apparent from
ah inspection of the drawings without further de-
scription.

It should be noted that resistor J3 has approxi~
mately the same resistance as the resistance of
either the resistor J! or the resistor J2 so that
when ‘the auxiliary control circuits for the mag-
nets N' and R including the resistor J2 are com-~
pleted, these magnets will be supplied with cur-
rent of substantially the same magnitude as these
magnets are supplied with if one of the lamps
H! or H? burns out.

If desired, the two indication lamps H! and H2
may be replaced by a single indication lamp H3
which is connected in series with the control and
indication circuits shown in Fig. 1 in the manner
illustrated in Fig. 2. The operation of the appa~-
ratus as a whole when provided with only one
indication lamp is similar to that previously de-
scribed with the exception that the indication
lamp will become lighted whenever either the
normal or reverse indication circuit which is the
equivalent of that described in connection with
Fig. 1 becomes completed, but not when any of
the control circuits becomes completed. A re-
sistor J¢ is preferably connected in multiple with
the fllament of the lamp H3 for the same reasons
that the resistors J1 and J2 are connected in mul-
tiple with the lamps ! and H? in Fig. 1.

Referring now to Fig. 3, in the modification
here illustrated a relay P is connected in series
with the control and indieation circuits previous-
ly described in connection with Fig. 1 in the same
marner: that the lamp H? is connected in series
with these circuits in Fig. 2. The resistance of
relay P is such that this relay will close its front
contact 20 when either the normal or reverse
indication circuits are closed, but that, this re-
lay will not close its front contact when any of
the'control circuits are closed. Relay P controls
a lamp H3 over a circuit- which is cbvious from
an‘inspection of the drawings:
the apparatus as a whole when modified as shown
in ig: 3 is similar to that previocusly described
with - the exception that relay P will close its
front contact 29 whenever either-the normal or
reverse indication circuit corresponding to that
described - in connection with Fig. 1 becomes
closed, and that when front contact 20 of relay
P is closed, lamp H3 will become lighted to give
an indication that the switch occupies one or the
other of its extreme positions.

One advantage of the apparatus shown in Fig.
3 is that since the control circuits do not have
the indication lamps connected in the circuits,
these- circuits will be unaffected by the burning
out of the indication lamp:

In the modification shown in Fig. 4 the appa-
ratus is similar to that shown in Fig. 3 with the
exception that lever L is provided with two addi-
tional contacts 21—2n» and 2{—2{* which con-
tacts are arranged to be closed according as lever

The operation of ;
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L occupies its n or its 7 position, and which con-
tacts control two indication lamps H#*-and HS5,
jointly with the relay P. The circuit for lamp
~H*is closed when and only when lever L. occupies
its normal position and relay P is energized and
includes front contact 20 of relay P; normal cori-
tact 21—21n of lever L, and the filament of lamp
'~ H:  The circuit for lamp H?5 is closed when and
only when lever L occupies its reverse position
and relay P is energized and passes from battery
K through front contact 28 of relay P, reverse
contact 2{—2{r of lever L and the filament of
lamp H5 back to battery K. The operation of
the apparatus as a whole when modified as shown
in Fig. 4 will be understood from the foregoing
and from an inspection of the drawings without
further description.

Referring now to Fig. 5, the apparatus here
shown is similar to that shown in Fig. 1, but the
control and indication circuits have been modi-
fied in the manner which will now be described
to.decrease the number of line wires extending
from the lever to the operating mechanism.

As shown in Fig. 5, lever L and switch E both
occupy their normal positions and section B—C
is unoccupied by a train. Under these conditions,
the normal and reverse magnets are both deener-
gized and the indication lamp H? is also deener-
gized. The indication lamp H!, however, is en-
ergized by virtue of a normal indication circuit
which passes from battery K through front con-
tact 22—22& of relay D, line wire 23, contact
T—1n of lever L, the filament of lamp H! con-
nected in multiple with resistor Ji, line wire 24,
contact 6—6 of circuit controller G, and wires
I and 12 back to hattery K. -

_ We will now-assume that with the parts in the
positions - just described the operator, wishing
to reverse switch E, moves lever L from its nor-
mal to its reverse position. Under these condi-
‘tions, the resultant opening of contact T—T» of
lever L will interrupt the normal indication cir-
cuit just described, while the resultant closing of
contact T—17* of lever Lk will complete a normal
control circuit for the reverse magnet R passing
" from battery K through front contact 22-—222 of
relay D, line wire 23, contact T—1* of lever L, the
filament of lamp H? conneécted in multiple with
" resistor J2, line wire 25, contact 5—52 of circuit
controller G, wire {4, the winding of magnet R,

and wires 16 and 12 back to battery K. The re- -

verse magnet R will therefore become energized
and will move the switch to its reverse position.
When the switch reaches its reverse position, con-
tact §—52 of circuit controller- G will become
" opened and Will deenergize magnet R, and: con-
tact B—5b of  circuit .controller G will become
closed and will complete a reverse indication
circuit. 'This reverse indication circuit may- be
traced from battery K through front contact
22--22= of relay D, line wire 23, contact T—17* of
lever L, the filament of lamp H2 connected in
multiple with resistor.J?, line wire 25, contact
5-—Bb of circuit controller G and wire {2 back to
battery K. Lamp H2 will therefore become
lighted to indicate that the switch and lever both
- occupy their reverse positions.
. If after the switch has been moved to its re-
verse position in the manner just described it is
desired to restore it to its normal position, the
operator will restore lever L to its normal posi-
~tion. " 'This movement of the lever will interrupt
the reverse indication circuit including lamp H2

- and-will. complete a normal control cireuit for
“'the normal magnet N." This latter circuit may

2,082,930

be traced from battery K through front contact
22--222 of relay D, line wire 23, contact T—In
of lever L, the filament of lamp H! connected in
multiple with resistor Ji, line wire 24, contact
6—86P of circuit controller G, the winding of mag-
net N, and wire 12 back fo battery K. The en-
ergization of the normal magnet N will, of course,
cause the switch to move to its normal positioan.
When the switch reaches its normal position, con-
tact 6—6P0 of circuit controller G will open and
will deenergize the normal magnet N, and con-
tact 6—62 will become closed and will complete
the previously described normal indication eir-
cuit including the indication lamp H!. When
the normal indication circuit becomes closed,
lamp H! will, of course, become lighted to indi-
cate that the switch and lever both occupy their
normal positions.

We will now assume that the parts are in the
positions in which they are shown in the draw-
ings and.that a train enters the section B—C.
Under these conditions, relay D will, of course,
become deenergized and will open its front con-
tact 22—22= and will close its back contact
22-—22b. The opening of front contact 22—22s
will interrupt the normal indication circuit that
was previously closed at this contact, thus caus-
ing the normal indication lamp H! to become ex-
tinguished, while the closing of contact 22—22b
of relay D will complete an inactive circuit pass-
ing from battery K through back contact 22—22b
of relay D, resistor J3, contact 4—~42 of circuit
controller G, wire 18, contact §—$%2 of circuit
controller G, and wires Il and {2 back to bat-
tery K. - .

If while the train occupies section B—C, the
switeh points become displaced from their nor-
mal positions for any reason, contact 6—62 of
circuit controller G will. open and will interrupt
the inactive circuit just traced, and contact 6—8&b
of circuit controller G will become closed and
will complete an auxiliary control circuit for the
normal magnet N passing from battery K through

- hack contact 22—22P of relay D, resistor J3, con-

tact 4—4&2 of circuit controller G, wire {8, con-
tact 6—=8P of circuit controller G, the winding of
the normal magnet N, and wire 12 back to bat-
tery K. The normal magnet N will therefore
become energized and will admit fluid pressure
to the operating motor of the mechanism M, thus
causing the mechanism M to immediately restore
the switch to its normal position. When the
train leaves section B—C, relay D will, of course,
again become energized which will cause the
apparatus to become restored to the condition
which it occupied before the train entered the
section.

When the switch occupies 1ts reverse position
and a train enters section B—C, the operation of
the apparatus will be similar to that just de-
scribed when the switch occupies its normal po-
sition and a train enters section B—C with the
exception that, under these latter conditions, the
deenergization of relay D will interrupt the re-
verse indication circuit and will complete another
inactive unit. This latter inactive circuit passes
from battery K through back contact 22-—22b of
relay D, resistor J3, contact 4—ab of circuit con-
troller G, wire 18, contact 5—5Y of circuit con-
troller G and wire 12 back to battery K.

If the switch is displaced from its reverse po-
sition for any reason when a train ogcupies sec-
tion B—C, contact 5—5P of circuit controller G
will become opened and' will interrupt the in-
active circuit just traced, and contact 5—5s will
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become closed.-and . will .éomplete an: auxiliary
control..circuit for the reverse magnet R.: This
auxiliary centrol circuit for the reverse magnet
R passes from hattery K through back: contact
22—22b of relay.D, resistor:J3, contact 4—~ap of
circuit controller G, wire 15, contact 5—F52 of cir-
cuit controlier G, wire 14, the winding of reverse
magnet ‘R, and wires' 16 and {2 back fo battery
K. When this. auxiliary. circuit’ for. the:reverse
magnet R becomes closed, .the reverse magnet
will, of course, become energized, and will cause
the mechanism M  to immediately 1est0re the
switch to its reverse position.

We will now assume that the parts occupy the

5 positions in which they are shown-in the ‘draw-

ings and that a train trails the switch., 'Under
these conditions, the:track relay D will become
deenergized as soon-as. the .train -starts to trail
the switch and will .cauise the normal magnet N
to become' energized over the auxiliary control
circuit’ previously traced. for- the magnet. The
excessive forces which are exerted on the switch
by the trailing: train, however, will' force: the
switeh toward its reverse position and as soon as

5 the switeh is forced past its mid stroke position,

contact 4—~a&a of circuit controller G will become
¢pened and will-interrupt-the auxiliary control
circuit which was previously closed for the nor-
malmagnet at this'contact and the contact 4—4b
will become closed and will compléete the auxiliary
control circuit previously traced for the reverse
magnet R.  The normal magnet will therefore
become ‘deenergized and the reverse magnet R
will become energized, thus causing the mecha-

5 pism M to assist the train in completing the

movement of the switch to its reverse position.
As. soon as the switch reaches its reverse posi-
tion, contact §—B% of 'circuit controller G. will
open and will deenergize the reverse magnet, and
ntact 8-—BP will' become closed and will com-
plete. the previously described inactive circuit.
When the train leaves section B—C, relay D will
pick up and will interrupt the inactive circuit
and will complete the normal control circuit for

5 the normal magnet N.  This will cause the mech-

anism to restore the switch to its normal posi-
tion. - When the switch reaches its normal posi-
tion, lamp H! will become lighted in the manner
previously desecribed.

‘When the switch occupies ils reverse position
and a train trails the switch, the operation of
the- apparatus will ‘be similar to that just de-
scribed when the switch occupies its normal po-
sition and a train trails the switch, and it is be-
lieved, therefore, that this latter operation will
be apparent from the foreégoing and from an in-
spection of the drawings Wlthout further detaﬂed
descmpuon

“Referring now to Fig. 6;/in' the modified form
of the apparatus here shown, the switch E, in-
stead of being located in section B—C, is located
immediately to the left of this séction, and dis-
posed on opposite sides of the switch & short
distance ‘back from the points’ are ‘a source of
The
source of light 123 and light-sensitive device 124
are so arranged. that light from the source 123
will normally strike the device but will he inter-
rupied by the body of a car which is moving over
the switch. The :light §23 is constantly con-
nected with the terminals X and 'Y of a suitable
saurce .of current, and the device 124 is similarly
constantly connected with the terminals X and
Y of the source.. The device. 124 is provided with
a .front.‘contact :125. which is closed or opened

according as the device does or does not receive
light from the source 123, and this contact is
connected in series with the winding of a relay
Q. It will be apparent, therefore; that relay Q
will.be picked up or released according as the
device ‘128 does or does not receive light from
the source {23. The remainder of the appara-
tus shown in Fig. 6 is similar to that shown in
Fig. 5-and the circuits for controlling the magnet
valves ' N and R are likewise similar to those
shown in Fig. 5 with the exception that the nor-
mal indication circuit and the normal control
circuit: over which the normal magnet becomes
energized when the lever L is moved to its normal
position to move the switch: from its reverse po-
sition to its normal position have both been modi-
fled to include a front contact 26 of relay Q,
and that, the reverse indication circuit and the
normal ‘control circuit over which the reverse
magnet becomes energized when the lever is
moved to its reverse position to move the switch
from its normal position {6 its reverse. position
have likewise both been modified to include the
front contact 26 of relay Q.

The operation of the apparatus shown in Fig. §
in so far as the movement of the switch to its
normal and reverse positions in response to the
movement of the lever to its normal and reverse
positions is concerned is identical with that pre-
viously described in connection with Fig, 5 and
will be understood from the forecromg without
further description.

When 2 train moving in the direction of the
arrow enters track section B—C, the resultant
deenergization of relay D will cpen the normal
control and indication circuits and will complete
one or the other of the inactive circuits depend-
ing upon which position the switch then occupies

An the same manner as was previously described

in. connection with Fig. 5 when a train entered
the section B—C. When the train reaches: the
position where it is directly opposite the switeh,
it will intercept the beam of light from the source
123 and will thus cause relay @ to become de-
energized. "The deenergization . of this relay
under these conditions, however, will have no ef-
fect.on the remainder of the apparatus until after
the train clears the track section B—C in which
event the normal indication circuit will be re-
tained open at front contact 26 until the car
clears the light beam. When a train moving in
the direction opposite to that indicated by the
arrow passes the switch, it will cause relay Q to
become deenergized before track relay D be-
comes deenergized. The deenergization of relay
Q will open all control and indication- circuits,
thus preventing operation of the switch by the
lever. while a ‘train is passing the switch. The
deenergization. of relay D under these conditions
will have no effect on.the apparatus unless the
switch points should be displaced from this orig-
inal :positicn, for any reason, in which -event one
or the other.of the auxiliary control circuits will
become closed at back contact 22—-22b of relay
D, and cause the mechanism M to immediately
restore the switch points to their original posi-
tions.

When a train trails the switch, the opelatlon
will be similar: to that just described with the
exception that the trailing train will force the
points to their. trailed position before relgy D
becomes deenergized, thus permitting the switch
to be trailed without applying fluid to the operat-
ing: motor of the switch mechanism M during the
movement of the points to their trailed positions.
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tive :device. 1242,

6
If .the points become displaced from their trailed
positions:-before -the train clears section B-—C,
ohe or the other of the auxiliary.control circuits
depending upon the position the switch occu-
pies, will become completed in. an obvious man-
ner and will immediately restore the parts to
their trailed positions. - When the trailing train
clears section B—C, the resultant picking up of
relay D will complete the proper control circuit
to-cause the switch to be restored to its original
‘position.

- Referring now to Fig. 7, as here shown, the
track relay D shown in Fig. 6 has been replaced
by a relay Q! which is controlled by a light sensi-
Thelight sensitive device 124!
is: disposed on the opposite side of the track A

~“from-a source of light 128! in such manner that

20

- @ car approaching the switch E.in a facing point

direction will intercept the supply of light to the
device 124! when the.car reaches.a -point which

_is:slightly less than a.car length away from :the
switch, - and .will continue to intercept the light
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to the:device "1241 until after the car intercepts
the supply of light to the device {24. The relay
@1, as here shown, is provided with a pickup cir-
cuit which passes from terminal X of the source
through-front contact 125! of light sensitive. de-
vice 1241, the winding of relay Q% and a front
contact 27 -of relay @ to terminal Y. Relay Qt
is also provided with a stick circuit which passes
from terminal X through front contact 125! of
device 1241, the winding of relay Q! and -front
contact 21! of relay Q! to terminal Y.. The re-
mainder of the apparatus shown.in Fig. 7 is sim-
ilar to that shown in Fig. 6, but the control and
indication circuits have been modified somewhat
in a manner which will become apparent from the
following description of the operatmn of the
apparatus as a whole.

As shown in the drawings, lever L and switch B
both -occupy their normal positions, and strefch
A is unoccupied so that both light sensitive -de-
vices 424 and 124! are receiving light from the
‘associated sources123:and 1231  Under these
conditions, relays Q and Q! are both picked up,
and the normal and reverse magnets N and R.are
both -deenergized. Furthermore, under -these
conditions, the normal indication lamp H!is en-
ergized by virtue of a circuit which passes from
battery K through front contact 22--222 of re-

~ lay -Q!, front contact 26 of relay Q, line wire 23,

55
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the contact 7—12 of lever L, the filament of lamp,

H! connected in multiple with resistor J%, line
wire 24, contact 6—62 of circuit controller G, and
wires 1! and {2 back to battery:K. »

We will now assume that with the parts in the
positions just described the operator, wishing to
reverse the switch E, moves lever L to its re-
verse -position. This movement of lever L will
interrupt the indication circuit for lamp H! at
contact T—17, and will complete a-normal control
circuit  for the reverse magnet R passing from
battery K-through- front contact 22—22& of re-
lay. Q!; front contact 26 of relay Q, line wire 23,

‘contact T—1* of lever I; the filament of lamp H?2
-connected-in multiple with -resistor J2, line wire

25, contact 5—5= of circuit controller G, wire 'I5,

“the ‘winding  of -reverse magnet R, and wires 16

70

75

and (2 back to battery K. - The interruption of
the indication ecircuit for the lamp FH! will cause
this lamp-to become extinguished, while the clos~
ing of the normal control circuit for the -magnet
R will cause ‘this magnet to become energized,
thus causing the switch to-move.to its reverse po-
sition. - When-the switch reaches:its reverse posi-

2,082,030

tion, .contact 5—582 of circuit controller G will
open and will interrupt the circuit which was pre-
viously closed for reverse magnet R, and contact
5—5° of circuit controller G will become closed
and will complete a reverse indication circuit
passing from battery ‘K through front contact
22222 of relay Q!, front contact 26 of relay Q,
line wire.23, contact T—1* of lever L, the fila-
ment of Jamp H2 connected in multiple with re-
sistor J2,:line wire 25, contact 5—5® of circuit con-
troller G, and wire 12 back to battery K. Lamp
H? will therefore become energized to indicate
that the switch and lever both occupy their re-
verse positions. ’

‘When the switch has been moved to its reverse
position in-the manner just described and it is
desired to restore it to its normal position, the op-
erator will restore lever I: to its normal position.
This-movement of the lever will interrupt the re-
verse indication circuit including lamp H? and
will complete a normal control circuit for the
normal magnet N-passing-from battery K through
front contact 22-—22& of relay Q, front contact
26 of relay @, line wire 23, normal contact 7—1n
of lever L, the filament of lamp H! connected in
multiple with resistor J!, line wire 24, contact
§—=8Y-of -circuit controller G, the winding of nor-
mal magnet N, and wires 11 and 12 back to bat-
tery K. The reverse indication lamp will there-
fore become extinguished and the normal magnet
N.- will become energized. The energization of
the normal -magnet N will, of course, cause the
switch .to move to its normal position, and when
the switch reaches its normal position, the re-
sultant opening of contact 6—6® of circuit con-
troller .G will deenergize the normal magnet.
Furthermore, when the switch reaches its nor-
mal position the resultant closing of contact
6—62 of circuit.controller G will reestablish the
previously :traced normal indication circuit in-
cluding lamp H!.

If when the parts are in their normal positions
in which they are shown in the drawings the

switch becomes displaced for any reason, contact
6—62 of circuit controller G will become opened

and contact -8 will. become closed. 'The clos-
ing of contact 6—6% .will complete the previously
described circuit for the normal magnet N which
magnet will therefore become energized-and cause
the switch to be immediately restored to its nor-
mal position. In a similar manner, if when the
switch is moved to its reverse position by move-
ment of the lever L to its reverse position, the
switch is moved away from its reverse position
for any reason the resultant closing -of contact
5—852 of circuit -controller G will reestablish the
previously. .described normal control circuit for
the reverse magnet R and will thus cause -the
switch to.be lmmedlately restored to its reverse
position.

-When' a train moving in the direction of the
arrow traverses the stretch of track shown in
the drawings, it .will intercept the beam of light
from-the source 123! and will thus cause relay Q!
to -become deenergized, before the train reaches
the switch. If, when relay Q! becomes deener-
gized, the switch occupies its normal position, the
deenergization of this relay will complete an
auxiliary control circuit for the normal magnet N
passing from - battery K. through back contact
22--22b of relay Q!, resistor J3, contact 4—4s of
circuit controller G, :ithe winding of magnet N
and wires 41 and 12 to battery K. The comple-
tion of ithis. auxiliary -control circuit for the
normal magnet N will,.of course, cause this mag-
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net to become energized and will thus insure that
when the train reaches the swiich, the switch
will be held in its full normal position. - If, how-
ever, when relay Q! becomes -deenergized the
switeh occupies its reverse position, an auxiliary
control circuit for the reverse magnet R will be-
come energized which latter circuit passes from
battery X through back contact 22—22b of relay
@}, resistor J3, contact 8—4b of circuit controller
@G, wire 15, the winding of reverse magnet R,.and
wires §6 and 12 back to battery K. Under these
latter conditions, therefore, the reverse magnet R
will become energized and will cause the switch
to be held in its:reverse position. -As the train
passes over the switch, it will intercept the beam
of light to the device 124 and will cause relay Q
to become deenergized. The deenergization .of
this relay will interrupt at its front contact 2%
the pickup circuit for. relay @&, and since the
stick circuit for relay Q! is then open at its own
frent contact 271, relay Q! will be prevented from
picking up until -after the train. has completely
passed the switch. When this happens, relay Q
will pick up, and as soon as this relay picks up,
relay @ will hecome picked up. : The picking up
of relay Q! will deenergize the normal or reverse
magnet which was previously energized and will
complete the normal control circuit for the indi-
cation lamp H! or H? thus restoring the parts
to the conditions which they occupied before the
train started to traverse the stretch.

We will now assume that the parts are in the
positions in which they are shown in the drawings
and that a train trails the switch. - Under these
conditions, relay Q will become deenergized before
the train reaches a position.in which it exerts a
force on the points of the switch, and the deener-
gization of this relay will interrupt the normal
indication circuit which was previously- closed
at this'contact. Furthermore, the deenergization
of relay @ will prevent the normal control circuit
for the normasal magnet N from becoming ener-
gized when the switch points are displaced by the
trailing train and it will-be apparent, therefore,
that under these conditions the movement of the
switch to its reverse position will be opposed. only
by the biasing means which-are included in the
mechanism M, and that as soon as the switch has
been moved to its mid stroke position these biasing
means will become effective to complete the move-
ment of the switch. - When the train reaches
the position where it intercepts the beam of light
to the device (281, relay Q' will become deener-
gized and will complete the previously described
auxiliary control circuit for the reverse magnet R,
thus cdusing the switch to be securely held in its
reverse position until after the train clears the
light sensitive device 1241, When this happens,
the resultant picking up of relay Q! will reestab-
lish the normal control circuit -for the normal
magnet N and fluid pressure will then be admitted
to the mechanism M to cause the switch to be
restored to its normal position.  When the switch
reaches its normal position, the normal magnet
will become deenergized and the normal indi-
cation lamp H! will become energized in a manner
which will be apparent from the foregoing with-
out further description.

When the switch occupies its reverse position
and a train trails it, the operation of the ap-
paratus will be similar to that just described with
the exception that when the train has moved
the switch points to their normal position, the
auxiliary control circuit for the normal magnet N
will then become completed and will:thus cause

the normal ‘maghet to become energized. This
magnet will subsequently: remain energized until
the rear end of the train passes the device 124!
and it follows, therefore, that under these condi-
tions the switch will be positively held in its
normal position until.the train: has cleared the
device {24!, When this happens, relay Q! will
pick up and will cause the parts to be automati-
cally restored to the positions which they occu-
pied before the train started to.trail the switch
in a manner which will be readily understood from
the foregoing without further description.

10

Referring now to Fig. 8, the apparatus: here ‘

shown is similar to-that shown in Fig. 1 with the

exception that only one indication lamp H3 is -

provided, -and that the circuits have been re-
arranged in such manner that this indication
lamp is not included in any of the control circuits
and is capable of giving three distinctive indica-
tions, as will now be made clear.

The operation of the apparatus shown in Fig, 8
as & whoie is as follow: As shown in the draw-
ings, lever L occupies its normal position, section
B—C-is unocccupied, and switch E occupies its
normal position. Under these conditions, the
normsl and reverse magnets are both deener-
gized but the indication lamp H3 is energized over
2 normal indication ecircuit which passes from
battery K through wire 8, contact T—ir of lever
L, front contact §8 of relay D, contact §—82 of
circuit controller &, wire 38, and the filaiment of
lamp H3 to battery K. - When the lamp is ener-
gized over this circuit, it burns with full bril-
lianey, thus indicating that the switch and lever
occupy corresponding extreme positions and sec-
tion B—C is unoccupied.

If the operator in charge of lever L wishes t¢
reverse the switch, he reverses lever L, thereby
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opening contact T—T and closing contact T—7¥*. -

The opsning of contact T—1n interrupts the indi- 4

cation circuit’ which was previously closed for
lamp H2 at this contact, thus causing this lamp
to become extinguished, while the closing of the
contact 7—T¢ completes a normal control circuit
for the.reverse magnet R which is identical with
the corresponding circuit for this magnet which
becomes closed when. lever L 1s moved to its re-
verse position in Fig. 1 with the exception that
this circuit does not include. an indication lamp.
Mechanism M is therefore actuated  to move
switch E to its reverse position. . When the switch
reaches its reverse position, contact §—82 of cir-
cuit controller G opens and deenergizes the re-
verse magnet, and contact 5580 closes and com-
pletes a reverse indication circuit for lamp H3.
This latter indication circuit may be traced from
battery K through wire 8, contact T—1* of lever
L, front contact {3 of relay D, contact §—E&> of
circuit controller G, wire 38, and the filament of
lamp. H3 to batiery K.  Lamp H3 therefcre be-
comes lighted at full brilliancy to again indicate
thdt the switch and lever occupy corresponding
extreme positions and section B—C is unocccu-
pied.

If the operator wishes to restore switch E to
its normal position, he returns lever Litoitsnormal
position, whereupon the normal magnet becomes
energized by virtue of a-normal control circuit
which is similar to that previously described in
connection with Fig, 1 with the exception that
this circuit does not include an indication lamp.
Mechanism M then restores the switch to its nor-
mal position.  When the switch reaches its nor-
mal position, contact 6—6 of circuit controller
G opens and deenergizes magnet N, and contact
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" positions: and: section B—C

P

6—82 closes.and completes the normal-indication
circuit for lamp 3. Lamp H3 therefore becomes
energized at- full briliiancy to indicate that the
switch: and -lever. oceupy corresponding - extreme
X is unoccupied.

Whenthe parts occupy their normal positicns

-in which-they dre shown in the drawings and a

train enters section B—C, the resultant deener-
gization of relay D will open 41l control circuits
controlled by lever L, thus preventing operation

. of the switch by the lever as long as the section
- B—C remains -occupied. The deenergization of
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relay I will- also <interrupt the normal indication
circuit ‘including normal contact T-—Tn of lever
L and will complete an ‘avxiliary indication cir-
cuit passing from battery K through resistor J3,
back contact 171 of relay D, contact 8—42 of eircuit
controller G, wire {8, contact §—6% of -circuit
controller &, ‘wire 38, and the filament of lamp
I3 back to battery K. The resistance of the re-
sistor J° is such that when this circuit is closed,
lamp H3? will ‘become  lighted- at reduced bril-
liancy, thus giving an indication that the switch
is in one of its extreme positions and section
B—C is occupied. If the switch does not occupy
its normal position at any time while section B—C
is occupied by the train, contact 6—8§2 of circuit
controller G will be open and contact §—8&b will
be closed, and under these conditions current will
flow from battery K throueh resistor J3, back con-
tact- #T of relay D, contact 443 of circuit con-
troller G, wire {8, contact 8—8&" of circuit con-
troller G, the winding of normal magnet N, and
wire {2 back to battery K.  The magnet N will
therefore become energized and will immediately
restore the switch to its normal position.

If a train enters section B—C when the switch
occupies its reverse position, the operation of the
apparatus will be similar to that just described
with the exception that under these conditions
the indication lamp H? will become lighted at
reduced brilliancy.over another auxiliary indica-
tion circuit which passes from battery K through
resistor J3, back contact {7 of relay D, contact
4—4b of circuit controller G, wire 15, contact
§5—-Bb of circuit. controller G, wire 38, and the
filament of lamp H3 to battery K. If the switch
moves away from its reverse position for any
reason while the train is in section B—C, contact
§-—52 of circuit controller G will become closed
and ‘Will-complete an-auxiliary control circuit for
the reverse magnet R passing from battery K
through resister J3, back contact {7 of relay D,
contact 4—4b of circuit controller G, wire 15,
contact §—b62 of circuit controller G, wire 14, the
winding of reverse magnet R, and wire 12 back to

R battery K. The reverse magnet R will therefore

GG
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become energized and  will immediately restore
the switch to its reverse position. - )

We will now assume that the parts are in their
normal positions and that a train. trails the
switcli. Under these conditions, as ‘soon as the
train has moved the switch away from its normal
position far enough to close contact §—8° of cir-
cuit controller G, the normal magnet N will be-
come energized over the previously traced aux-
iliary control circuit including contact €-—60 of
circuit controiller-G, contact 4—42 of circuit con-
troller G, and back contact (T of relay D and will
thus cause the mechanism M to tend to retain
the switch in iis normal peosition. The train,
however, will exert sufficient force on the switch
to.move it-toward its.reverse position in opposi-
tion to the force-exerted on it by the mechanism
M, and as soon as:the switch passes its midstroke

£,082,080

position, the -¢ircuit which was previously closed
for the normal magnet N will become inter-
rupted at contact 4—42 of circuit controller G,
and acircuit for the reverse magnet R will be-
come closed at contact-8—4P of circuit coniroller
G. - This latter circuit may be traced from bat-
tery K through resistor J3, back contact {1 of
relay D, contact 4—4b of circuit controller G,
wire ‘5, contact 5—82 of circuit controller G, wire
%, the winding of magnet R, and wire {2 back
to battery K. The energization of magnet R will
cause the mechanism M to assist the train in
moving the switch to its reverse position. When
the switch reaches its reverse position, contact
5—5% of circuit controller G will open and will
deenergize magnet R. Furthermore, contact
5—55 will become closed and will complete the
previously described auxiliary indication circuit
for lamp H3 including this contact and back con-
tact {T of relay D. Lamp H? will therefore be-
come lighted at reduced brilliancy, thus indicat-
ing that the switch has reached its reverse posi-
tion. When the train which trailed the switch
departs from section B—C, relay D will, of
course, pick up and will thus interrupt the
auxiliary indication circuit which was previously
closed at back contact 7. Furthermore, the
picking up of this relay will complete the pre-
vicusly described circuit for the normal magnet
Nineluding front contact {0 of relay D and con-
tact 6—6» of circuit controller G. This mag-
net will therefore become energized and will
cause the mechanismr M to restore the switch
to its normal position. -As soon as the switch
reaches its normal position, contact §—8&% of cir-
cuit controller & will open and will deenergize
the magnet N, and contact §—8§2 of circuit con-
troller & will ‘become closed and will complete
the previously -described indication circuit for
lamp H3 .including this eontact. It will be ap-
parent, therefore, that with the apparatus con-

-structed as showh in Fig. 8 if a train trails the

switch -when the switch occupies its normal po-
sition, the switch will be restored to its normsl
position -as soon as the train departs from the
section B~-C,

If a train trails the switch when the switch
occupies-its reverse position as soon as the switch
points have been forced away from their reverse
position far enough to close contact 5—58 of cir-
cuit controller G, a circuit for the reverse mag-
net R will become completed which may be traced
from battery K through resistor J3, back contact
17 of relay D, contact 8—4b of circuit controller
G, wire 1§, contact 5—582 of circuit controller G,
wire 14, the winding of the reverse magnet R,
and wire {2 back to battery K. The reverse
magnet R will therefore become energized and
will-cause the mechanism-M to oppose the move-
ment -of the swit¢h. The train, however, will
continue to force the points toward their normal
positions, and as soon as the switch passes its
mid stroke position, the circuit which was pre-
viously closed for the reverse magnet R will
become opened at contact 4—4&b of circuit con-
troller ‘G and a -circuit for the normal magnet
N will become closed at contact 4—42 of circuit
controller G. This latter circuit passes from
battery K through resistor J3, back contact {7
of track relay D, contact 4—§a of circuit con-
troller -G, wire 18, contact 6—6b of circuit con-
troller G, the winding of normal magnet N, and
wire 12 -to battery K. The reverse magnet R
will therefore become deenergized and the nor-
mal magnet N-will become energized, thus caus-
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ing the mechanism M to assist the train in mov-
ing the switch to .its normal position. When
the switch reaches its full- normal position, the
resultant opening of contact §—6" of circuit con-
troller G will deenergize the normal magnet N
and the resultant closing of contact 6—62 of cir-
cuit controller G will complete the previously de-
scribed auxiliary indication circuit for lamp H3
including the contact 6——62 and the bhack con-
tact 1T of relay -D.  When the train departts
from the section B—C, relay D will, of course,
pick up thereby opening its back contact 17 and
closing its. front contacts 18 and i13. The open-
ing of back contact 17T will interrupt the aux-
jliary indication circuit for lamp- H3 including
this contact, while the closing of front contact
13 of the relay will complete the previously de-
seribed circuit for the reverse magnet R includ-
ing this contact ‘and contact 582 of  circuit
contreller G. The reverse magnet R will there-
fore become energized and will cause the mecha-
nism M to restore the switch to its reverse-posi-
tion. When the switch reaches its reverse posi-
tion, contact 8§--52-of circuit controller G will
open and will deenergize the magnet R, and con-
tact 5—5P of circuit controller G will close and
will complete the previously described indication
circuit for the lamp H3.

It follows from the foregoing that with the
apparatus constructed as shown in Fig. 8, when
the switch occupies either extreme  position,
lamp H3 will be lighted at full brilliancy or at
reduced brilliancy according as section B—C is
unoccupied or occupied and that, when' the
switch is in transit, the ‘lamp will be extin-
guished, thus giving three distinctive indications
by means of a single indication lamp.

Referring now to Fig. 9, we have here shown a
modification of a portion of the apparatus shown
in Pig. 8. As here illustrated, two indication
laraps H* and H5 are provided. The lamp H? is
connected between the wire 3% and the negative
terminal of battery K in series with a normal
contact 21-—2{2 of lever L, while the lamp H5 is
similarly ‘connected in series with- a contact
21-—2(r of lever L between the wire 30 and the
negative terminal of the battery K. It will be
seen, therefore, that with the apparatus modified
as shown in Fig. 9, the lamp H? will become
energized at full brilliancy when the switch and
lever both occupy their normal  positions and
section B—C is unoccupied, and at reduced bril-
liancy when the switch cccupies its normal posi-
tion and section B—C is occupied, or when the
switch is forced to ifs reverse position by a
trailing train. It will also be seen that lamp HS
will become energized at full brilliancy when the
switch and lever both occupy reverse positions,
and secticn B-—C is unoccupied, and at reduced
brilliancy when the switch occcupies its reverse
position and section B—C is occupied, or when
the switch is forced to its normal position by
a trailing train. If will further be .seen that
when switch B is in transit, both lamps H* and
H5 will be extinguished, thus giving the operator
an indication at all times of the position of the
swifch and whether or nei section B—-C is occu-~
pied or unoccupied.

Referring now to Fig. 10, we have here shown
another form of apparatus for confroiling the
switch E. The apparatus here shown is similar
to that previously described in connection with
g, 1 with the exception that the control and

indication circuits have been separated, two bat--

teries K! and K? have been provided in place of

9

a single battery K, and a nuniber of rectifiers
have been provided to permit the use of a mini-
mum number of line wires between the control
lever and the switch.

The operation of the apparatus shown in Fig.
10 is as follows: As illustrated in the drawings,
all parts are in their normal positions. - All parts
of the apparatus are therefore deenergized with
the exceytion of the track relay D and the nor-
mzl indication lamp H¢ 'The circuit over which
the normal indication lamp H¢ is energized
passes from battery K2 through line wire 31, con-
tact “6—6% of circuit controller G, asymmetric
unit U! in its low resistance direction, wires 32,
33 and 34, front contact 13 of track relay D, line
wire 28, contact 21—2{n of lever L, the filamert
of lamp H* and wire 3§ back to battery K=

Assuming now that it is” desired to reverse
switch E. lever L. is moved from its normal posi-
tion to its reverse position. This movement of
the lever interrupts the normal indication cir-
cuit- which was previously-closed for lamp H4,
thus causing this lamp to become extinguished.
This movement of the lever alsoc completes a
normal contro! circuit for the reverse magnet R
passing from battery K! through wire 38, con-
tact 21—21r of lever L, line wire 35, front contact
I3 of track relay D, wire 34, an asymmetric unit
U?in its low resistance direction, the winding of
magnet R, wire {4, contact 5—5 of circuit con-
troller G, and line wire 3f back to battery KLI.
The reverse magnet R therefore becomes ener-
gized and causes the mechanism M.to move the
switch E from its normal position to its reverse
position. When the switch reaches its reverse
position, contact 552 of circuit controller G be-
comes -opened and interrupts the circuit over
which the reverse magnet R was previously en-
ergized, thus causing this magnet to become de-
energized. - Furthermore, contact 5—5b of circuit
controller G. becomes closed and completes a re-
verse indication circuit passing from battery K2
through line wire 31, contact 5—5b of circuit
controller G, an asymmetric unit U3 in its low
resistance direction, wire 37, front contact {8 of
relay D, line wire 39, contact 1—7 of lever L, the
filament of lamp H?, and wires 40 and 35 to bat-
tery K2, Lamp H® therefore becomes energized
to indicate that the switch now occupies its re-
verse position.

When the switch occupies its reverse position
and it is desired to restore the switch to its nor-
mal position, lever L is restored to its normal
position.  This movement of the lever interrupts
the reverse indication circuit and completes a
normal control circuit passing from battery K!
through wires 38 and 4&{, contact T—1T» of lever
L, line wire 39, front contact 10 of track relay D,
wire 37, an asymmetric unit U4 in its low resist~
ance direction, the winding of the normal mag-
net N, contact 6—8 of circuit controller G, and
wire 3! back to battery K. The interrupting of
the reverse indication circuit, of course, causes
the reverse indication light H5 to become extin-
guished, while the closing of the normal control
circuit causes the normal magnet N fo become
energized. The energization of the ncrmal mag-
net N, in turn, causes the switch mechanism M
to restore the switch E to its normal position.
When the switch reaches its normal pesition, the
resultant opening of contact 6—8" of circuit con-
troller G interrupts the circuit which was pre-
viously closed for the normal magnet, thus caus-
ing this magnet to become deenergized; while the
resultant closing of the contact §—82 of circuit
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5 back to battery KL

i0

controller G completes the previcusly described
normal indication circuit, thus causing lamp H* to
become energized.

When a train enters section B—C, track relay
D will become deenergized and will open its front
contacts 10 and i3 and will close its back con-
tact {1. The opening of the contacts 16 and {3
will prevent cperation of the switch by the lever
L. as long as the frain remains in section B—C
in a manner which will be readily apparent from
the foregoing description and from an inspection
of the drawings. The closing of back contact
IT of track relay D will have no effect on the re-
mainder of the apparatus unless the switch
points become displaced from the positions which
they occupied when the train entered the sec-
tion in which event the closing of this contact
will complete an auxiliary control circuit for the
normal or the reverse magnet depending upon
whether the switch occupies its normal or its
reverse position. The auxiliary control circuit
for the normal magnet passes from battery K!
through line wire 42, back contact 17 of track
relay D, wire 43, contact 4—42 of circuit con-

5 troller G, asymmetric unit U* in its low resist-

ance direction, the winding of the normal magnet
N, contact 8—6" of circuit controller G, and line
wire 31 back to battery K!. The auxiliary con-
trol circuit for the reverse magnet R passes from
battery K! through line wire 42, back contact
17 of track relay D, wire 43, contact 4—4b of
circuit controller G, wire 33, asymmetric unit
U? in its low resistance direction, wire 14, con-
tact 5—582 of circuit controller G, and wire 31
It will be apparent that
when the auxiliary control circuit for the normal
magnet N becomes completed, the normal mag-
net will become energized and will immediately
restore the switch to its normal position, where-
upon this magnet will again become deenergized.
In a similar manner, when the auxiliary control
circuit for the reverse magnet R becomes com-
pleted, the reverse magnet will become ener-
gized and will immediately restore the switch
to its reverse position whereupon this magnet
will again become deenergized. When the train
which entered section B—C departs from this
section, track relay D will, of course, pick up and
will restore the apparatus to the condition which
it occupied before the train entered section B—C.

When the switch occupies its normal position
and a train trails the switch, the track relay D
will become deenergized before any displacement
of the switch takes place and, as a result, as soon
as the train starts to displace the switch points
from their normal positions, the auxiliary con-
trol circuit previously described for the normal
magnet ¥ will become completed. The normal
magnet N will therefore become energized and
will cause the mechanism M to oppose the move-
ment of the switch points to their reverse posi-
tions. The extreme forces which are exerted
on the points by the trailing train, however, will
force the points to their reverse positions in spite
of the opposition to the movement of the poinis
exerted by the mechanism M and as soon as the
switch points pass their mid stroke positions,
the resultant opening of contact 4—42 of circuit
controller G will interrupt the auxiliary control
circuit for the normal magnet N, while the clos-
ing of contact 4—4rk of circuit controller G will
complete the auxiliary control circuit previously
traced for the reverse magnet R. The normal
magnet N will therefore become deenergized and
the reverse magnet R will become energized, thus
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causing the mechanism M 1o assist the train in
completing the movement of the switch points
to their reverse positions, When the switch
points reach their reverse positions, the result-
ant opening of front contact 5—5b of circuit con-
troller G will deenergize the reverse magnet R.
The switch, however, will remain in its reverse
position due to the biasing means included in
the mechanism M until the train departs from
section B—C. When this happens, track relay
D will pick up, and the picking up of this relay
will complete the normal control circuit for the
normal magnet N, thus causing the mechanism
M to restore the switch to its normal position.
When the switch is restored to its full normal po-
sition, the normal magnet N will become deen-
ergized gnd the normal indication lamp H¢ will
beceme energized in a manner which will be ap-
parent without further description.

When the switch occupies its reverse position
and a train trails the switch, the operation of
the apparatus is similar to that just described
and will be apparent from the foregoing descrip-
tion and from an inspection of the drawings with-
cut further detailed description.

Referring now to Fig. 11, the apparatus here
shown is similar to that shown in Fig. 10 with
the exception that the circuit controller G has
been provided with two additional contacts
43—4£52 and 45—45° thus making possible the use
of one less rectifier than is required with the
apparatus shown in Fig. 10. The contact 45—452
of circuit controller G is closed when and only
when the switch E occupies its full normal po-
sition, and the contact 45-—45P is closed when
and only when the switch occupies its full re-
verse position.

As shown in Fig. 11, lever L occupies its nor-
mal position, section B—C is unoccupied and
switch E occupies its normal position. Under
these conditions, the normal and reverse mag-
nets are both deenergized and the indication
lamp H5 is also deenergized. The indication
lamp H% however, is energized over a normal
indication circuit which passes from battery K2
through line wire 81, an asymmetric unit U5 in itg
low resistance direction, contact 45—452 of cir-
cuit controller G, wires 456 and 34, front contact
i3 of relay D, line wire 25, contact 2i—2In of
lever L, the filament of lamp H* and wire 38§
back to battery K2 TLamp H* is thereforc en-
ergized to indicate that the switch and lever
both occupy their normal positions.

We will now assume that the operator wishing
to reverse the switch reverses lever L. 'This
movement of the lever will interrupt the pre-
viously described indication circuit at its contact

t—2in, thus causing the lamp H¢ to become de-
energized. This movement of the lever will also
complete a normal control cireuit for the reverse
magnet R passing from bkattery K! through wire
88, contact 21—21ir of lever L, line wire 25, front
contact I3 of relay D, wires 84, 47 and a8, the
winding of reverse magnet R, wire {4, contact
§5—F82 of circuit controlier G, an asymmetric unit
TS in its low resistance direction, wire 49, and
line wire 81 back to battery K'. Magnet N will
therefore become energized and will cause the
mechanism M {0 move the switch E {c its reverse
position. When the switch E reaches its reverse
position, the opening of contact 5—52 of circuit
controller G will de-energize the magnet R, while
the closing of contact £5—45P of circuit controller
G will complete a reverse indication circuit
passing from battery K2 through line wire 81,
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asyminetric unit U’ in its low resistance direc-
tion, contact 45—45° of circuit controller &,
wires 52 and 850, front contact 16 of track relay D,
line wire 51, contact -1 of lever L, reverse in-
dication lamp H5, and wires 40 and 36 to battery
K2 The lamp H° will therefore become ener-
gized to indicate that the switch and lever both
occupy their normal positions.

We will now assume that the switch and lever
both occupy their reverse positions and that the
cperator wishing to restore the switch to its
normal position restores the lever L to its normal
position. © This movement of the lever will inter-
rupt the reverse indication circuit and will com-
plete_a mnormal control -circuit for the normal
magnet N, thus causing the reverse indication
lamp H5 to become de-energized and the normal
magnet to become energized. = The normal con-
trol circuit for the normal magnet N may. be
traced from battery X! through wires 38 and 44,
contact T—T» of lever L, wire 51, front contact
10 of track relay D, wires 30 and 53, the winding
of normal magnet N, contact 6—=6" of circuit con-
troller G, an asymmetric unit U7 in its low re-
sistance direction, and wires 49 and 3i back to
battery K!. The energization of the normal
magnet N will, of course, cause the mechanism
M to move the switch to its normal position and
when the switch reaches its normal position,
contact 6—8P of circuit controller G will open
and will deenergize normal magnet N. Further-
more, when the switch reaches its normal posi-
tion, the normal indicaticn ecircuit previously
described will become closed . at contact 4545

5 of circuit controller G, and the normal indication

lamp H* will' therefore - become : lighted, thus
indicating that the switch and lever both occupy
their normal positions.

1f, when the switch occupies its normal posi-
tion, the points should creep away from this po~
sition for ‘any reason, contact 6—6Y of circuif
controller G will become closed and will com-
plete the normal control circuit for-the normal
magnet N, thus causing the mechanism M to
immediately restore the switch points to their
normeal positions. In a similar manner, if the
switch points creep away from their ‘reverse
positions when the lever L occupies its reverse
position, the normal control circuit for the re-
verse magnet R will' become energized and will
thus cause the mechanism M to restore the
switch to its reverse pogition.

If the switch points creep away from their
normal positions when a train occupies section
B—C, relay D will then be deéenergized and,
under these conditions, the normal magnet N will
become energized over an auxiliary control cir-
cuit for this magnet passing from battery K?
threugh line wire 42, back contact 17 of track
relay D, wire 43, contact &—42 of circuit -con-
troller G, wire 52, winding of magnet N, contact
6—8h of circuit controller G, asymmetric unit U7
in its low resistance direction, and wires 49 and
31 back to battery K!.. The energization of the
normal magnet N will, of course., cause the
mechanism M to immediately restore the switch
to its normal position. In a similar manner, if
the switch E creeps away from its reverse posi-
tion when section B—~C is occupied, relay D will
then bhe deenergized and the reverse magnet R
will become energized over an auxiliary. control
circuit for this magnet which passes from battery
K1 through line wire 42, back contact {7 of relay
D, wire 43, contact §—4b of circuit controller G,
wire 48, the winding of the reverse magnet R,
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wire 14, contact 5—82 of circuit controller G,
asymmetric unit U® in its low resistance direc-
tion; and wires 48 and 3f back to battery K.
The reverse magnet 'R will therefore become
energized and will immediately restore the switch
to its reverse position.

We will now assume that the switch occupies
its normal position and that a train trails the
switch. Under these conditions, when the train
starts to displace the switch points, track relay
D will be ‘deenergized and the auxiliary control
circuit for the normal magnet N will therefore
hecome completed, thus causing the mechanism
M to oppose the movement of the points. The
wheels of a train will force the points toward
their reverse positions in spite of the opposition
by the mechanism M, however, and as soon- as
the points' pass their midstroke positions, the
resultant opening of contact 4—~#2 of circuit
controller G will deenergize the normal magnet
N, while the resultant closing of contact 4-—4b
of circuit controller G will complete the auxil-
iary control circuit for the reverse magnet R. As
a result, the mechanism M will then exert a force
on the points which assists the train in com-
pleting = their movement. When the switch
reaches its full reverse position, the resultant
opening of contact 5—5* of circuit conirolier G
will deenergize the reverse magnet R. The switch
will then remain in its reverse position due to the
bias of the mechanism M, however, until the
train departs from the section B—C whereupon
the resultant picking up of the track relay D will
complete the normal control circuit for the nor-
mal magnet N.  This will cause the mechanism
I to restore the switch to its normal position and,
when the switch reaches its normal position, the
normal magnet N will become deenergized and
the normal indication lamp H% will become en-
ergized in a manner which will be apparent
without further description.

When the switch occupies its reverse position
and a train trails the switch, the operation of
the apparatus will be similar to that just de-
scribed and will be apparent from the foregoing
and from an inspection of the drawings without
further description.

Referring now to Fig. 12, we have here shown

eans for controlling the switch mechanism M
in such manner that, if the switch is trailed, it
will remain in its trailed position until the con-
trol lever is moved to a position .corresponding
with the new position of the switch after which
the switch may be restored to its original posi-
tion hy restoring the control lever fo its original

position.-  The desired control of the mechanism '

M is accomplished by controlling relay D jointly
by the lever L and the circuit controller G in
such manner that one pick-up circuit will be
closed for relay D when and only when the switch
and lever both occupy their normal positions and
that another pick-up circuit for relay D will he
closed when and only when the switch and lever
both occupy their reverse vpositions. The pick-
up: circuit for relay D which is closed when and
only when the switch and lever both occupy their
normal positions passes from track battery 3
through rail {2, wires 58 -and 57, contact 45--45a
of circuit controller G, line wire 58, contact

21—2in of lever L, wires 59 and 68, the winding -

of relay D, wire 6§, and rail { back {o battery
3. The other pick-up circuit for relay D passes
from battery 3 through rail i3, wires 56 and 57,
contact 45—45> of circuit  controller G, line wire
62, contact 21—21r of lever L, wires 59 and 68,
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the winding of relay D, wire 61, and rail | back
to battery 3. Relay D is further provided with a
stick circuit which passes from ' battery 3
through rail f2, wire 56, front contact €3 of re-
lay D, wire 60, the winding of relay D, wire 61,
and rail { to battery 3.

It will be seen, therefore, that, when relay D
is once picked up, it will remain picked up by
virtue of its stick circuit until a train enters
section B—C whercupon this relay will then be-
come deenergized. It will also be seen that, when
relay D does bescome deenergized due to a train
entering section B—C, this relay will subsequent-
ly remain deenergized until the train leaves the
section and lever L is moved to the position cor-
responding to the position which the switch then
occcupies.

The lever L and relay D jointly control the
magnet valves N and R in the same manner as in
Fig. 1 and it is believed, therefore, that this con-
trol will be understood from an inspection of the
drawings without further description. It should
be noted, however, that the auxiliary control
circuits which are provided in Fig. 1 for energiz-
ing the normal and reverse magnets, if the switch
points are displaced from their exftreme posi-
tion when the train occupies section B-—C, have
been omitted from the drawings because they are
deemed unnecessary.

Referring now to Fig. 13, we have here shown
another form of apparatus for accomplishing
the same results as are accomplished by means
of the apparatus shown in Fig. 12, but which in-
troduces less resistance in the pick-up circuit for
the track relay. As here shown, the track relay
D is controlled by a relay P which latter relay,
in turn, is controlled jointly by the lever L and
the circuit controller G. Relay P is provided
with one pick-up circuit which is closed when
and only when lever L. and switch E both occupy
their normal positions and which passes from
battery K through wires 64 and 65, contact
45—452 of circuit controller G, wire 6, the wind-
ing of relay P, wire 67, contact 2{—2in of lever
L, and wire 68 back to battery K. Relay P is also
provided with another pick-up circuit which is
closed when and only when lever L and switch
E both occupy their reverse positions and which
passes from battery K through wires 64 and 69,
contact 2i—2{r of lever L, wire 67, the winding
of relay P, wire 66, contact 45—45% of circuit
controller G, and wires T80 and 88 back to battery
K. It will be apparent, therefore, that with the
apparatus constructed as shown in Fig. 13, relay
P will be energized when and only when the
switch and lever both occupy corresponding ex-
treme positions. )

Relay D is provided with a pick-up circuit which
is closed when and only when relay P is energized,
and which passes from battery 3 through rail {2,
wires 58 and 71, front contact 72 of relay P,
wires 13 and 68, the winding of relay D, wire 61,
and rail { to battery 8. Relay D is also provided
with a stick circuit which is identical with the
stick circuit previously traced in connection with
Fig. 12,

It will be apparent, therefore, that with the ap-
paratus constructed as shown in Fig. 13 whenever
relay D has once been energized, it will subse-
quently remain energized until a train enters sec-
tion B—C whereupon this relay will then become
deenergized. . It will also become apparent that,
when this relay once becomes deenergized, it
will subsequently remain deenergized until the
train departs from section B—C whereupon this

2,082,930

relay will then become energized if relay P is ener-
gized, which latter relay P, as pointed out here-
inbefore, will be energized if and only if the
switch and lever occupy corresponding extreme
positions.

The remainder of the apparatus shown in Fig.
13 is similar to that shown in Fig. 12 and need
not therefore be described further.

Referring now to Fig. 14, as here shown, relay
D is contreolled by relay P in the same manner
as in Fig. 13 but relay P, as here shown, is made
slow releasing and is controlled by ihe lever L,
by relay D and by the circuit controiler G in such
manner that relay P will be energized when and
only when the switch and lever occupy corre-
sponding positions and the track relay D is de-
energized. Relay P, as here shown, is provided
with one pick-up circuit which passes from bat-
tery K through wire 64, contact 7—12 of lever L,
the filament of lamp H!' connected in multiple
with resistor J!, back point of contact {0 of relay
D, wire 15, contact 45—482 of circuil controller
G, wire 66, the winding of relay P, and wire 16
back to battery K. Relay P is alsc provided with
another pick-up circuit which passes from bat-
tery K through wire 64, contact T—1r of lever L,
the filament of lamp H? connected in multiple
with resistor J2, the back point of contact 13 of
relay D, wire 7, reverse contact #5—45P of cir-
cuit controller G, wire §3, the winding of relay
P, and wire 76 back to hattery XK. Relay P is
made sufficiently slow releasing s¢ that it will
bridge the time interval which elapses between
the opening of the back contacts and the closing
of the front contacts of the track relay.

With the apparatus arvanged as shown in Fig,
14 it will be apparent that, when relay D once
becomes energized, it will remain energized until
a train enters section B-—C whereupon this relay
will then become deenergized, It will also be ap-
parent that, when this relay once becomes de-
energized, it will subsequently remain deenergized
until the train departs from section B—C where-
upon, if the switch and lever then occupy cor-
responding positions, one or the other of the pick-
up circuits for relay P will become closed
and will cause this relay to pick up. The
picking up of relay P, in turn, will complete the
pick-up circuit for relay D including front con-
tact 72 of relay P which will cause relay D to
pick up. When relay D picks up, it will open the
circuit which was previously closed for relay P
at back point {0 of this relay or back point 3 de-
pending upon which position the switch then oc-
cupies but, due to the slow releasing character-
istics of relay P, this relay will not open its front
contact 72 until relay D has picked up and closed
its stick circuit. When relay D does pick up and
completes its stick circuit, all parts will then be
restored to their normal positions.

The apparatus shown in Fig. 14 which has not
been specifically described is similar to that shown
and described in the preceding views and will he
understood from an inspection of the drawings
without further description.

Although we have herein shown and described
only a few forms of apparatus embodying our
invention, it is understood that various changes
and modifications may be made therein within
the scope of the appended claims without depart-
ing from the spirit and scope of our invention.

Having thus described our invention, what we
claim is:

1. In combination, a railway switch having nor-
mal and reverse positions, a switch operating
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mechanisni - operatively . conneécted: with  said
swit¢h,  said - mechanism - being provided with
means for. biasing the switeh to its nearest ex-
treme position and with a normal and. a reverse
magnet and being effective for moving said switch

to its normal position or its reverse position ac-.

cording as said normal or said reverse magnet is
energized, o relay controlled by traffic conditions
adjacent said switch, a manually operable lever
having normal and reverse positions, a circuit
controller: controlied by said switch, two indica-
tion lamps, two resistors; a control circuit for said
normal magnet controlled by said lever, said relay,
and said ecircuit-controller ‘and including one of

- said indication lamps connected in multiple with

one of said resistors and closed when and only

when said lever.occupies its normal position, said -

relay is picked up and said switch occupies-any
position but its normal position, a control circuit
for said reverse magnet controlled by said lever,
said relay and said circuit controller and includ-
ing the other indication lamp connected in multi-
iale with the other resistor and closed when and
only when said lever occupies its reverse position,
said relay is picked up, and said switch occupies
any position but its: reverse position; an indica-
tion circuit for the one lamp controlled: by said
lever, said relay, and said circuit controller in
such manner that said indication circuit will be

closed when and only when the switch and lever.

koth occupy their normal positions and said relay
is energized, and an .indication circuit for the
cther lamp controlled by said lever, said relay and
said circuit controller in such -manner that said

‘last ‘mentioned indication  circuit will be closed

when and only when the switch and lever both
occupy their reverse positions and said relay is
energized. ‘

2. In combkination, a railway switch having
normal and reverse positions, & switch operating

mechanism - operatively  connected “with - said

switeh, said mechanism being provided with
means for biasing the switch to its nearest ex-
treme  position and with & normal and:. & re-
verse magnet and being effective for moving -said
switeh to- its normal position or its reverse po-
sition according as said normal or said reverse
magnet is energized, a relay. controlled by traf-
fic ‘conditions ‘adjacent- said switch, a manually
operable lever having normal and reverse posi-
tions, a circuit controllert controlled” by 'said
switech, two indication . lamps, two  resistors; a
centrol circuit  for- said normal magnet con-
trolled by said lever, said relay, and said circuit
controller and including one of said indication
lamps connected in multipie with one of said re-
sistors dnd closed when and-only when said le-
ver occupies its normal position, said relay . is
picked up, and said switch occupies any position
but its normal position; a -control circuit for
said reverse magnet controlled by said lever,
said track relay, and:said circuil controller and
including the other indication lamp connected
in ‘multiple with the other resistor and. closed

when' and only when said lever occupies its re-

verse position, said relay is picked up, and said
switch’ cccupies any position but-its reverse po=
sition, an auxiliary control' circuil for-said nor-
mal magnet controlled by said relay and said
circuit controller in such manner that said aux-
iliary control eircuit will be closed when and only
when said relay is released and said switch oc-

cupies any position between its mid stroke posi- .

tion and its normal position, an auxiliary con-
trol circuit for said reverse magnet controlied

by said relay and said circuit controller in such
manner that said last mentioned auxiliary con-
trol circuit will be closed when and only when
said relay is released and said switch occupies
any position between its mid stroke position and
its reverse position, an indication circuit for the
one lamp controlled by -said lever, said relay,
and said circuit controller in such manner that
said indjcation circuit will be closed when and
only when the switch and lever both occupy their
normal positions and said relay is energized,
and an indication circuit for the other lamp con-
trolied by said lever, said relay, and said cir-
cuit controller in such manner that said last
mentioned indication circuit will be closed when
and only when the switch and lever both occupy
their reverse positions and said relay is ener-
gized.

3. In- combination, a railway switch having
normal and reverse positions, a switch operat-
ing mechanism operatively connected with said
switch, said mechanism being provided with
means for biasing the switch to its nearest ex-
treme position and with a normal and a reverse
magnet and being effective for moving the switch
to its normal or to its reverse position according
as sald normal or said reverse magnet is ener-
gized, a relay controlled by traffic conditions ad-
jacent "said switch, a manually operable lever
having normal and reverse positions and pro-
vided with normal and reverse contacts, a cir-
cuit controller operatively connected with- said
switch, said  ecircuit controller being provided
with a first contact which is closed when the
switch occupies any position but its normal po-
sition, with 'a second contact which is. closed
when the switch occupies any position butb its re-
verse: position, with a third contact which is
closed when and only when the switch occupies
its.normal position, and with & fourth contact
which is:closed when arid only when said switch
occupies-its ‘reverse position, a circuit for said
normal magnet including a normal contact of
said lever, a first front contact of said relay, and
said first contact; a circuit for said reverse mag-
net. including: a reverse contact of said lever, a
second front contact of said relay, and said sec-
ond contact, two indication lamps, a normal indi-
cation circuit including the one lamp, said nor-
mal contact of said lever, said first front con-
tact of said relay and said third contact, and a
reverse indication ecircuit including the other
lamp, said reverse contact of said lever, said sec-
ond front .contact of said relay and said fourth
contact.

4. In. combination, a railway switch having
normal and reverse positions, a switch operat-
ing mechanism. operatively .¢onnected with. said
switch,: said - mechanism being provided with
means for biasing the switch to its nearest ex-
treme position and with a normal and a reverse
magnet and-being effective for moving the switch
to its normal:or to ifs reverse position according
as said normal or said revérse magnet is ener-
gized, a relay controlled by traffic conditions ad-
jacent said switch, & manually operable lever
having normal and reverse. positions.and pro-
vided with normal and reverse contacts, a circuit
controller operatively connected with said switch,
said circuit controller being provided with a first
contact which is closed when the switch occu-
pies-any position but its normal position, with
a second contact which is closed when the switch
occupies any position but its reverse position,
with-a third contact which is closed when and
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only when the switch occupies its normal posi-
tien, and with a fourth contact which is closed
when and only when said switch occupies its re-
verse position, a circuit for said normal magnet
including a normal contact of said lever, a first
front contact of said relay, and said first con-
tact; a circuit for said reverse magnet including
a reverse contact of said lever, a second front
contact of said relay, and said second contact,
two indication lamps, a normal indication cir-
cuit including the one lamp, said normal con-
tact of said lever, said first front contact of said
relay and said third contact, a reverse indica-
tion circuit including the other lamp, said re-
verse contact of said lever, said second contact
of said relay and said fourth contact, and two
resistors one connected in multiple with each of
said lamps in said indication circuits.

5. In combination, a railway switch having
norraal and reverse positions, a switch operating
mechanism - operatively connected with said
switch, said mechanism being provided with
meahs for biasing the switeh to its nearest ex-
{reme position and with a normal and a reverse
magnet and being effective for moving the switch
to its normal position or to its reverse position
according as said normal or said reverse magnet
is energized, a relay controlled by traffic condi-
tions adjacent said switch, a manually operable
lever having normal and reverse positions and
provided with normal and reverse contacts, a
circuit controller operatively connected with said
switch, said circuit controller being provided with
8 first contact which is closed when the switch
occupies any position but its normal position,
with a second contact which is closed when the
switch occupies any position but its reverse po-
sition, with a third contact which is closed when
and only when the switch occupies its normal
position, with a fourth contact: which is closed
when and only when said switch occupies its
reverse position, with a fifth contact which is
closed when the switch occupies any position
between its mid stroke position and its normal
pozition, and with g sixth contact which is closed
when the switch occupies any position between
its mid stroke position and its reverse position,
a circuit for said normal magnet including a
normal contact of said lever, a first front con-
tact of said relay, and said first contact; a cir-
cuit for said reverse magnet including a reverse
contact of said lever, a second front contact of
said relay, and said second contact, two indi-
cation lamps, a normal indication circuit includ-
ing the one lamp, said normal contact of said
iever, said first front contact of said relay and
said third contact; a reverse indication circuit
including the other lamp, said reverse contact
of said lever, said second contact of said relay
and said fourth contact; two resistors one con-
nected in muliiple with each lamp, a third re-
sistor, an auxiliary circuit for said normal mag-
net including said third resistor, a back contact
of said relay, said fifth contact, and said first
contact, and an auxiliary circuit for said reverse
magnet including said third resistor, said back
contact of said relay, said sixth contact, and
said seccnd contact.

6. In combination, a railway switch having
normal and reverse positions, a switch operating
mechanism operatively connected with said
switch, said mechanism being provided with
means for biasing the switch to its nearest ex-
treme position and with a normal and a reverse

- magnet and being effective for moving the switch

3,082,920

to its normal position or to its reverse position
according as said normal or said reverse magnet
is energized, a relay controlled by trafiic condi-
tions adjacent said switch, a manually operable
lever having normal and reverse positions and
provided with normal and reverse contacts, a
circuit controller operatively connected with said
switch, said circuit controller being provided with
a first contact which is closed when the switch
occupies any position but its normal position, with
a second contact which is closed when the switch
occupies any position but its reverse position,
with a third contact which is closed when and
only when the switch oceupies its normal posi-
tion, and with a fourth contact which is closed
when and only when said switch occupies its
reverse position, two indication lamps, a circuit
for said normal magnet including a normal con-
tact of said lever, one of said indication lamps,
a first front contact of said relay, and said first
contact; a circuit for said reverse magnet includ-
ing a: reverse contact of said lever, the other of
said indication lamps, a second front contact of
said relay, and said second contact; a normal
indication circuit including the one lamp, said
normal contact of said lever, said first front
contact of said relay and said third contact; a
reverse indication circuit including the other
lamp, said reverse contact of said lever, said
gecond contact of said relay and said fourth
contact; and two resistors one connected in multi-
ple with each of said lamps.

7. In combination, a railway switch having
normal and reverse positions, a switch operating
mechanism operatively connected with said
switch, said mechanism being provided with
means for biasing the switch to its nearest ex-
treme position and with a normal and a reverse
magnet and being effective for moving the switch
to its normal position or to its reverse position
according as said normal or said reverse magnet
is energized, a relay controlled by traffic condi-
tions adjacent said switch, a manually operable
lever having normal and reverse positions and
provided with normal and reverse contacts, a cir-
cuit controller operatively connected with said
switch, said circuit controller being provided with
a first contact which is closed when the switch
occupies any position but its normal position,
with a second contact which is closed when the
switch oceupies any position but its reverse posi-
tion, with a third contact which is closed when
and only when the switch occupies its normal
position, and with a fourth contact which is closed
when and only when said switch occupies its
reverse position, two indication lamps, a circuit
for said normal magnet including a normal con-
tact of said lever, one of said indication lamps,
o first front contact of said relay, and said first
contact; a circuit for said reverse magnet in-
cluding a reverse contact of said lever, the other
of said indication lamps, a second front contact
of said relay, and said second contact; a normal
indication circuit including the one lamp, said
normal contact of said lever, said first front con-
tact of said relay and said third contact; a re-
verse indication circuit including the other lamp,
sald reverse contact of said lever, said second
contact of said relay and said fourth contact;
and two.resistors one connected in multiple with
each of said lamps, the parts being so propor-
tioned that said lamps will become lighted when
and only when the associated indication circuits
are closed.

8. In combination, a railway switch having
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rormal and reverse positions, a switch operating
mechanism operatively connected - with said
switch,  said mechanism ~being provided - with
means for bissing the switch to its nearest ex-
treme position .and with a normal and a reverse
magnet and being effective for moving the switch
to its normal position or to.its reverse: position
according as said normal or said reverse magnet
is energized; a relay controlled by traffic .condi-
tions: adjacent said switch, a manually: ocperable
lever having. normal-and reverse positions and
provided with normal and reverse contacts; a eir-
cuit -controller operatively connected. with said
switch, said circuit controller-being provided with
a first contact: which is closed: when the switch
occupies ‘any position but its. normal position,
with a second contact which “is closéd. when the

switch occupies any nosition but its reverse posi-:
tion, with a third contact which is.closed when:
and only when the switch occupies its normal po--

sition, and with-a fourth contact which: is closed

when and only when said switch occupies-its re--

verse position; a circuit for said normal magnet
including. 2 normal contact of said lever, a first
front contact of said relay, and said first' con-
tact; o circuit for said reverse magnet including
a reverse contact of said lever, a second -front
contact of said relay, and said second contact;
two indication lamps, a circuit for the one lamp
including a nermeal!l contact of said lever, said
first front contact of said relay, ‘and said third
contact; and a circuit for the other lamp includ-
ing a. reverse contact of said lever, said second
front - contact “of . said relay,  and ‘said fourth

3 contact.

9. In combination; a stretch of railway track
provided with ‘g railway switch having normal
and reverse positions; a:switch operating mecha-

nism operatively connected with said switch, said”

switeh operating mechanism'being provided with
means for biasing-'the switch to its nearest- ex-

treme ‘position and with a normal and a reverse’

magnet and being effective for moving the switch
to. its normal ‘position or ‘its reverse ‘position ac-
cording as said normal or said reverse magnet is
erergized, a manually operable lever having nor-
mal and reverse positions and provided with nor-
mal and reverse contacts, a circuit controller op-
eratively connected with said switch, said circuit

controller - being provided with a. first contact’

which is:closed when the switch occupies. any
position-but - its normal position, with a second
contact which is closed when . the switch occu-
pies any position but its reverse position, with a
third contact which is closed when and only when
the switeh occupies. its normal position, with: a
fourth contact which is closed when and:only
whenthe: switeh occupies its reverse position, a
track section formed in said stretch and extend-
ing in -opposite directions from  said switch, a
track relay, a second relay, a pick-up icircuit for
said track relay including the rails of said sec-
tion and a front contact of said second relay, a

stick circuit for said track relay including its own

front contact and the rails of said section, a first
pick-up circuit for said second relay-including a
normal contact of said lever and said third con-

tact of said circuit controller; a.second pick-up’

circuit for said second relay including a reverse
contact of said lever and said fourth contact of
said circuit controller; a circuit for: the normal
magnet including a normal contact of said lever,
a-first front contact of said track relay, and said
first contact.of said circuit controller, and a, cir-
cuit for the reverse magnef including a reverse

15

contact of said lever, a second front contact of
said track relay, and said second contact of said
circuit controller.

10..In combination, a stretch of railway track
provided with a railway switch having normal and
reverse positions, a switch operating mechanism
operatively connected with said switch, said
switch operating mechanism being provided with
means for biasing the switch to its nearest ex-
treme position and with a normal and a reverse
magnet and being effective for moving the switch
to its-normal positicn or its reverse position ac-
cording as said normal or said reverse magnet is
energized, a manually operable lever having nor-
mal and reverse positions and provided with nor-
mal and reverse contacts, .a circuit controller
operatively connected with said switch, said cir-
cuit controller being provided with a first contact
which is closed when the switch occupies any po-
sition but its normal position, with a second con-
tact which is.closed when the switch occupies any
position  but -its reverse position, with  a third
contact which is closed when and only when the
switch occupies its normal position, with a fourth
contact which is-closed when and only when the
switch: occupies .its reverse position, with a fifth
contact which.is closed when and only when the
switch occupies its normal position, and with a
sixth contact which is closed when and only when
the switch occupies its reverse position, a. track
section formed in said stretch and extending in
opposite directions from said switch, a track re-
lay, asecond relay, a pick-up circuit: for said
track relay including the rails of said section and
a front contact of said second relay, a stick circuit
for said track relay including its own front con-
tact and the rails of said section, a first pick-up
circuit for said second relay including a normai
contact of said lever and said third contact of
said circuit controller, a second pick-up circuit
for said second relay including-a reverse contact

- of said lever and said fourth contact of said cir-

cuit controller; two indication lamps, a ¢ircuit for
the normal magnet including a normal ccntact
of said lever, one of said indication lamps, a first
front contact-of said track-relay, and said first
contact -of said circuit controller, a  cireuit for
the: reverse magnet including a reverse contact
of said lever, the other indication lamp, a second
front contact of said relay; and said second con-
tact of said circuit controller; a normal indication
circuit including a normal contact of said lever,
said one indication lamp, said first front contact
of said track relay, and said fifth contact of said
circuit controller; and a reverse indication cir-
cuit including a reverse contact of said lever, said

" other indication lamp, said second front contact

of said relay, and said sixth contact of said cir-~
cuit controller.

11, 'In combination, a stretch of railway track
provided with a railway switch having normal
and reverse :positions, a switch operating mecha-
nism operatively connected with. said switch, said
switch operating mechanism being provided with
means for biasing the switch to its nearest ex-
treme position and with a normal and a reverse
magnet and being effective for moving the switch
to its normal position or its-reverse position ac-
~ording as said normal or said reverse magnet is
energized, a manually operable lever having nor-
mal and reverse positions and provided with nor-
mal and reverse contacts, a circuit: controller op~
eratively connected with said switch, said circuit
controller being provided with a first contact
which is closed when the switch occupies any po-
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sition but its normal position, with a second con-
tact which is closed when the switch occupies any
position but its reverse position, with a third con-
tact which is closed when and only when the
switch occupies its normal position, with a fourth
contact which is closed when and only when the
switch occupies its reverse position, a track sec-
tion formed in said stretch and extending in op-
posite directions from said switch, a track relay,
a slow releasing relay, a pick-up circuit for said
track relay including the rails of said section and
a front contact of said slow releasing relay, a
stick circuit for said track relay including its own
front contact and the rails of said section, a first
pick-up circuit for said slow releasing relay in-
cluding a normal contact of said lever, a first back
contact of said track relay, and said third con-
tact of said circuit controller; a second pick-up
circuit for said slow releasing relay including a
reverse contact of said lever, a second back con-
tact of said track relay, and -said fourth contact
of said circuit controller; a circuit for the normal
magnet including a normal contact of said lever,
a first front contact of said track relay, and said
first contact of said circuit controller; and a cir-
cuit for the reverse magnet including a reverse
contact of said lever, a second front contact of
said track relay, and said second contact of said
circuit controller,

12. In combination, a stretch of railway track
provided with a railway switch having normal
and reverse positions, a switch operating mecha-
nism operatively connected with said switch, said
switch operating mechanism being provided with
means for biasing the switch to its nearest ex-
treme position and with a normal and a reverse
magnet and being effective for moving the switch
to its normal position or its reverse position ac-
cording as said normal or said reverse magnet is
energized, a manually operable lever having nor-
mal and reverse positions and provided with nor-
mal and reverse contacts, g circuit controller op-
eratively connected with said switch; said eircuit
controller being provided with a first contact
which is closed when the switch occupies any po-
sition but its normal position, with a second con-
tact which is closed when the switch occupies
any position but its reverse position, with a third
contact which is closed when and only when the
switch occupies its normal position, with a fourth

..contact which is closed when and only when the
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switch occupies its reverse position, with a fifth
contact which is closed when and only when the
switch occupies its normal position, and with a
sixth contact which is closed when and only when
the switch occupies its reverse position, a track
section formed in said stretch and extending in
obposite directions from said switch, a track re-
lay, a slow releasing relay, a pick-up circuit for
said track relay including the rails of said sec-
tion and a front contact of said slow releasing
relay, a stick circuit for said track relay includ-
ing its own' front contact and the rails of said
section; a first pick-up circuit for said slow re-
leasing relay including a normal contact of said

lever, a first back contact of said track relay,
and said third contact of said circuit controller;:

a second pick-up circuit for said second relay
including a reverse contact of said lever, a second

“back contact of said track relay, and said fourth

contact -of said circuit controller; two indication
lamps, a circuit for the normal magnet including
a normal contact of said lever, one of said indi-
cation lamps, a first front contact of said track
relay, and said first contact of said circuit con-

2,082,930

troller; a circuit for the reverse magnet inciud-
ing a reverse contact of said lever, the other in-
dication lamp, a second front contact of said re-
lay, and said second contact of said circuit con-
troller; a normal indication circuit including a
normal contact of said lever, said one indication
lamp, said first front contact of said track relay,
and said fifth contact of said circuit controller;
and a reverse indication circuit including s re-
verse contact of said lever, said other indication

" lamp, said second front contact of said relay, and

said sixth contact of said circuit controller.

13. In combination, a railway switch having
normal and reverse positions, a switch operating
mechanism operatively connected with said
switch, sald mechanism being provided with
means for biasing the switch to its nearest ex-
treme position and with a normal and a reverse
magnet and being effective for moving the switch
to its normal or to its reverse position accord-
ing as said normal or said reverse magnet is
energized, a relay controlled by traffic conditions
adjacent said switch, a manually operable lever
having normal and reverse positions and provid-
ed with normal and reverse contacts, a circuit
controller operatively connected with said switch,
said circuit controller being provided with a first
contact which is closed when the switch occupies
any position but its normal position, with a sec-
ond contact which is closed when the switch oc-
cupies any position but its reverse position, with
2 third contact which is closed when and only
when the switch occupies its normal position, and
with a fourth contact which is closed when and
only when said switch occupies its reverse posi-
tion; a circuit for said normal magnet including
a normal.contact of said lever, a first front con-
tact of said relay, and said first contact; a
circuit for said reverse magnet including a re-
verse contact of said lever, a second front con-
tact of said relay, and said second contact; a
first indication circuit including a normal con-
tact of said lever, said first front contact of said
relay, and said third contact; and a second indi-
cation circuit including a reverse contact of said
lever, said second front contact of said relay,
and said fourth contact.

14. In combination, a railway switch having
normal and reverse positions, a switch operating
mechanism. operatively connected with said
switch and provided with a normal and g reverse
magnet and effective for moving the switch to
its normal or its reverse position according as
said normal or said reverse magnet is energized,
two indication lamps, two resistors, a control cir-
cuit for said normal magnet including one of
said lamps connected in multiple with one of
said resistors, a control circuit for said reverse
magnet including the other lamp connected in
multiple with the other resistor, an indication
circuit controlled in accordance with the posi-
tion of said switch and including said one lamp
connected in multiple with said one resistor,
and another indication circuit controlled in ac-
cordance with the position of said switeh and
including said other lamp connected in multiple
with said other resistor, the parts being so pro-
portioned that said indication lamps will only
become lighted when the associated indication
circuit is closed.

15. In combination, a railway switch having
normal and reverse positions, a switch operating
mechanism operatively connected with said
switch, said mechanism being provided with g
normal and a reverse magnet and being effective
for moving said switch to its normal position or
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its reverse position according as said normal or
said reverse magnet is energized, two indication
lamps, two resistors, a relay controlled by traf-
fic conditions adjacent said switch, a manually
operable lever, a circuit controller controlled by
said switch; a circuit for said normal magnet
controlled by said relay, said lever, and said cir~

cuit. controller and including one of said indica-

tion lamps connected in multiple with one of said
resistors; a circuit for said reverse magnet con-
trolled by said relay, said lever and .said-cir-
cuit controller and including the other indica-
tion lamp connected -in multiple with the other
resistor; an indication circuit controlled by said
relay, said lever, and said circuit controller and
including said one indication lamp connected in
multiple with said one resistor; and another: in-
dication circuit controlled by said relay, said
lever, and said circuit controller and including
said other lamp connected in multiple with said
other resistor.

16. In combination, a section of railway track
the track rails of which are divided to form a
track section, a railway switch located in said
track section, a switch operating mechanism op-
eratively connected with said switch and in-
cluding a normal and a reverse magnet and ef-
fective to move said switch to.a normal or a
reverse position according as said normal or said
reverse magnet is energized; a manually: oper-
able lever having normal and reverse positions,
a slow releasing relay, a track relay, a pick-up
circuit for said frack relay including the rails
of said section and closed only when said slow
releasing relay is picked up, a stick circuit for
said track relay including'its own front contact
and the rails of said section, means for energiz-
ing said slow releasing relay when said switch
and said lever occupy corresponding positions and
said track relay is deenergized, and means con-
trolled by said lever and said track relay for con-
trolling said normal and reverse magnets.

17. In combination, a section of railway track
the track rails of which are divided to form a
track section, a railway switch located in. said
track section, a switch operating mechanism op-
eratively connected with said switch and includ-

17

ing a normal and a reverse magnet and effective

to move said switch to a normal or a reverse
position according as said normal or said reverse
magnet is energized, a manually operable lever
having normal and reverse positions, a slow re- 5
leasing relay, a track relay, means for energiz-
ing said track relay whenever said track sec-
tion is unoccupied and said slow releasing relay

is picked up, means for maintaining said track
relay. energized after it once becomes energized 10
as long as said track section remains unoccupied,
means for energizing said slow releasing relay
when said switch and said lever occupy corre-
sponding positions and said track relay is deen-
ergized, and means controlled by said lever and 15
said track relay for controlling said normal and
reverse magnets.

18. In combination, a section of railway track
the track rails of which are- divided to form a
track section, a railway switch located in said 20
track section, a switch operating mechanism: op-
eratively connected with said switech and in-
cluding a normal and a reverse magnet and
effective to move said switch to a normal or a
reverse position according as said normal or
said reverse magnet is energized, a manually
operable lever having normal and reverse posi-
tions, .a slow releasing relay, a track relay, a
pick-up circuit for said track relay including the
rails of said section and closed only when said:
slow releasing relay is picked up, a stick circuit
for said track relay including its own front con-
tact and the rails of said section, means for ener-
gizing said slow releasing relay when said switch
and said lever occupy corresponding positions
and said track relay is deenergized, a circuit for
said normal magnet closed when said lever oc-
cupies its normal position, said track relay is
picked up and said switch occupies any position
but its normal position, and a circuit for said 40
reverse magnet closed when said lever occupies
its reverse position, said track relay is picked up
and said switch occupies any position but its
reverse position.
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