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General Sigua Corporation 
Filed Nov. 3, 1960, Ser. No. 66,991 

8 Claims. (C. 246-4) 

This invention generally relates to track switch control 
systems for railroads and more particularly pertains to 
a track switch control system wherein locomotive power 
is utilized to control the operation of the track Switches. 

In many previously proposed systems, locomotive 
power has been applied, through contact rails and shoes, 
etc., to operate a wayside switch in advance of a railway 
locomotive. However, one limitation inherent to these 
previously proposed systems is that only one track Switch 
was thrown for each application of the locomotive power. 
With this in mind, it is proposed in accordance with the 
present invention to utilize a locomotive carried power 
source to simultaneously control all track switches neces 
sary for establishing a designated route for a train 
through a track switching area. 
To accomplish the transfer of locomotive power to 

the wayside, and therefore to the various track switches, 
it is more specifically proposed to provide wayside means 
situated along the track, in advance of the track switch 
ing area, which extracts power from the locomotive car 
ried power source to be selectively applied to control 
the track switches in accordance with the route desig 
nated for the train, thereby eliminating the need for 
wayside power sources. 

It is furthermore proposed to provide a reporting back 
from the wayside to the locomotive regarding the con 
dition of various track switches after an application of 
the locomotive power and to cause this reporting back 
to be effective to stop the locomotive if the condition of 
the switches does not correspond to the designated route 
for the train. 
With the above in mind, a general object of the present 

invention is to utilize locomotive power for controlling 
the operation of track switches in accordance with the 
desired routing of the train through a track switching 
aca. 

A further object of the present invention is to provide 
that the wayside report back the condition of the track 
switches and to further provide that this reporting back 
from the wayside be effective to stop the locomotive if 
the desired route has not been completely set up. 
Other objects, purposes and characteristic features of 

the present invention will be in part obvious from the 
accompanying drawings, and in part pointed out as the 
description of the invention progresses. 

In describing the invention in detail, reference will be 
made to the accompanying drawings, in which like refer 
ence characters designate corresponding parts, and in 
which: 

FIG. 1 illustrates certain train carried apparatus in 
accordance with one embodiment of the present inven 
tion; and 

FIGS. 2A and 2B, when placed side-by-side, illustrate 
a track switching area provided with certain wayside 
circuiting in accordance with this same embodiment of 
the present invention. 

In order to simplify the illustrations in the drawings 
and facilitate in the explanation of the fundamental 
characteristics of the invention, various parts and circuits 
have been shown diagrammatically in accordance with 
conventional symbols. Arrows with associated symbols 
(--) and (-) are employed to indicate connections of 
the circuits to the opposite terminals of suitable sources 
of current such as wire 49 in FIGS. 2A and 2B; and 
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the sources of current may be of any suitable character 
istic for the purpose intended. The various contacts of 
the relays involved in the illustrations are shown con 
ventionally as being in a lower or incline position when 
the coil or winding of the associated relay is deemergized, 
and in a raised or horizontal position when the relay is 
energized; the contacts belonging to any given relay are 
shown connected to its coil or winding by dotted lines, 
and these contacts may be either below or above the 
illustration of the relay winding. The front and back 
contacts between which the movable contacts are oper 
ated by the different relays are shown conventionally as 
arrowheads and the movable contacts are ordinarily of 
the type which have their contacts pulled downwardly 
by gravity or by spring action. 

Referring now to the accompanying drawings, FIGS. 
2A and 2B illustrate a switching area in which a single 
track 10 is connected to tracks 11 and 2 through power 
switches SWA and SWB respectively. Such a track lay 
out is typical of mining operation, for example, wherein 
tracks 1 and 12 might extend to the working area where 
ore trains are loaded, and track 10 might extend to the 
dumping site. Strategically located within this track lay 
out is a plurality of third rail sections (a, b, c, etc.), 
the purpose of which will be described in detail later. 
Although the present invention is primarily concerned 

with the operation of track switches utilizing locomotive 
power, the selected embodiment is illustrated as being 
associated with a zone control system, for example, of 
the type disclosed in the U.S. application of W. D. Hailes 
Ser. No. 23,664 filed April 21, 1960, for controlling 
unmanned railway vehicles and which detects the ap 
proach of a train towards the illustrated switching area 
for initiating communication between the locomotive and 
the control office whereby route information is sent from 
the control office to the locomotive, to selectively direct 
the locomotive power to the various track switches. How 
ever, it should be understood at this time that various 
other means may be employed for designating the route 
of a locomotive without departing from the spirit or 
scope of the present invention. 

Thus, certain zone markers ZM are situated in the 
illustrating track layout, of FIGS. 2A and 2B, so as to 
define the approach boundaries of the switching area 
and would normally be located well in advance of the 
third rail sections, in accordance with the requirements 
of practice. Each of these markers could, for example, 
be in the form of a tuned wayside coil being tuned to a 
frequency indicative of the marker location in the track 
layout. It is intended here that such zone markers ZM 
would then be included in a zone control system, for 
example, of the type disclosed in the above-mentioned 
Hailes application heretofore described. In a Zone con 
trol system of this type, a locomotive carried sweep fre 
quency oscillator scans a frequency range including those 
of the zone markers ZM and actuates certain other train 
carried apparatus for registering the zone location of the 
train, when it passes a particular marker. The location 
of the train, along with any other desirable particulars 
Such as train identity, contents, etc. is then transmitted 
from the locomotive to the control office CO (see FIG. 1) 
via a two way communication system. 

Referring now to FIG. 1, wires 13 and 14, bearing the 
designations ZONE LOCATION and TRAIN IDEN 
TITY ETC., are connected to modulator MC and such 
designation of wires 13 and 14 is assumed to be rep 
resentative of connection between modulator MC and 
various tone generators (not shown). These tone gen 
erators may be energized in accordance with the zone 
location and train identity etc. of the approaching train, 
as is fully described in the above-mentioned Hailes ap 
plication. The various tones applied to modulator MC 
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are then used to modulate the communications carrier 
frequency CC which is transmitted from the locomotive 
to the control office CO by communications transmitter 
CTX. 

After receiving this transmission from the locomotive, 
the control office CO transmits route information, in 
the form of other tone modulations by communication 
carrier back to the locomotive instructing it to take a 
certain route through the track switching area illustrated 
in FIGS. 2A and 2B. The route information is received, 
on the locomotive by communications receiving equip 
ment, including communications receiver CRX and de 
modulator DMC which demodulates the route informa 
tion from the carrier frequency and selectively registers 
the route for the locomotive on route relays RT in FIG. 1. 
Included in this transmission from the control office CO 
is a further proceed tone modulation of communications 
carrier CC which permits the train to proceed in the 
direction selected by forward and reverse relays F and R, 
controlling the Forward and Reverse Controller, as is 
fully described in the above-mentioned Hailes applica 
tion. Furthermore, the symbol xx represents the addi 
tional conditions, fully discussed in the Hailes applica 
tion, upon which the energization of the Forward and 
Reverse Controller is dependent. 
For reasons which will become obvious as the descrip 

tion progresses, it is intended, in the present embodiment, 
that trains approaching the illustrated switching area 
carry a plurality of contact shoes SH, each having an 
associated contact switch CS, for coacting with third rail 
sections a, b, etc. illustrated in FIGS. 2A and 2B. Fur 
thermore, in the present embodiment, it is intended that 
each end of a train will carry a contact shoe SH, with 
certain other shoes SH interposed along the train, and 
that this plurality of contact shoes be connected in mul 
tiple by a train line so that every contact shoe SH is 
similarly energized, as will be described later. Similarly, 
the various contact switches CS are also connected in 
multiple by a train line (see FIG. 1). Furthermore, in 
the present embodiment, the spacing of this plurality of 
train carried contact shoes SH is such that at least two 
differently designated third rail sections (a and b, or b 
and c, for example) are simultaneously contacted by 
contact shoes SH, while any part of a train is occupying 
that switching area enclosed by points W, X, Y and Z 
in FIG. 2B. 
When the train now advances towards the illustrated 

switching area, so that the leading contact shoe (for ex 
ample, shoe LSH in FIG. 1) is connected to a third rail 
section (a, for example), the route information now 
registered on route relays RT is transmitted via the third 
rail section to the wayside. This third rail route trans 
mission is provided by selectively modulating a carrier 
frequency F1 (see FIG. 1) with the output of one of 
a plurality of tone generators TT, such selecting being 
dependent upon the registration of route relays RT. This 
modulated carrier F1 is then transmitted via the third 
rail section, to the wayside where it is demodulated and 
causes energization of a wayside route relay RW (see 
FIG. 2B) corresponding to the designated route for the 
train. . 

While the leading contact shoe LSH is connected to 
the third rail section, the locomotive battery LB (see 
FIG. 1) is also connected to the wayside to furnish oper 
ating energy to the wayside apparatus of FIGS. 2A and 
2B, and is furthermore directed by the registration of 
the wayside route relays RW to properly position track 
switches SWA and SWB in accordance with the desig 
nated routing of the train through the switching area. 

After a certain time interval has elapsed, so as to 
permit the track Switches to properly position themselves, 
the condition of the track switches is reported back to 
the train via the contacted third rail section, and if the 
condition of the switches is in correspondence with the 
route called for by the train, a relay CK on the locomo 
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4. 
tive (see FIG. 1) is energized and prevents application 
of the locomotive brakes. Check relay CK, when thus 
energized, is also effective to cause a check tone to be 
applied to the communications carrier frequency CC 
which, when transmitted back from the locomotive to 
the control office CO, instructs the control office that the 
track switches have properly positioned themselves for the 
designated move through the track switching area. 

Referring now to FIGS. 2A and 2B of the accompany 
ing drawings, third rail sections a, c, d and e are disposed 
along the various railway tracks and might for example, 
extend braking distance plus safety margins away from 
track switches SWA and SWB, depending upon the re 
quirements of practice, while the plurality of electrically 
connected third rail sections, designated by the reference 
character b, are positioned around the various switch 
locations and, in the present embodiment, these third 
rail sections a, b, etc., perform the functions of the con 
ventional switch detector track sections; i.e. prevent 
throwing of a switch under a train and detect when a 
train has properly cleared a switch. 

Having thus considered the general mode of operation 
for the system, attention will now be given to a more 
detailed description of the selected embodiment of the 
present invention. For presenting this detailed descrip 
tion, it will be assumed that track switches SWA and 
SWB are in their normal position and that all wayside 
relays, of FIGS. 2A and 2B, are in their deenergized 
positions. 
Check relay CK, in FIG. 1, is normally in its energized 

position, being energized by a circuit extending from 
(--), through back contacts 15, 16, 17 and 18 of relays 
AC-C, AE-C, AD-C and 3RD respectively, and to (-). 
Relay GO is therefore also normally energized by the ob 
vious circuit including front contact 19 of relay CK and 
wire 9A extending from demodulator DMC. This ener 
gization of relay GO is then effective, through its own 
front contact 20, to modulate communications carrier 
CC with a tone from tone generator GO-TT. When 
this tone is transmitted back to the control office CO, 
it informs the control office that the train is proceeding 
along its designated route. In addition, relay GO is 
effective to prevent application of the locomotive brakes 
while in its energized position. Although the actual 
braking mechanism of the locomotive is not illustrated in 
the accompanying drawings, it is intended here that the 
dropping away of front contact 21 relay GO will deemer 
gize wire 22, in F.G. 1, and thus be effective to cause 
automatic brake application through the use of an elec 
tro-pneumatic EPV valve (not shown), or the like. It 
should be understood at this time that the energization 
of wire 19A is assumed to be under control of the control 
office, so that the control office may stop the train at any 
time, as is fully described in the above-mentioned Hailes 
application. 
When, however, a railway train advances so that its 

leading contact shoe LSH is connected to a third rail 
Section, the normal energizing circuit for check relay CK 
is interrupted by the picking up of relay 3RD and, relay 
CK will drop away after a predetermined time interval 
(for example, two seconds) and thus cause brake ap 
plication, unless a new energizing circuit is established for 
it, as will be described hereinafter. 

Suppose now that a train, traveling in the forward 
direction, is approaching the illustrated track switching 
area from the left in FIG. 2A and passes zone marker 
ZM1, situated to the left of third rail section a. Zone 
marker ZM1 now coacts with train carried apparatus, 
as is fully discussed in the Hailes application Ser. No. 
23,664, and causes wires 13 and 14, in FIG. 1, to be 
Selectively energized with various tones indicative of the 
Zone location and train identity, etc. of the approaching 
train. Modulator MC now operates to modulate com. 
munications carrier CC with the tones supplied from 
wires 13 and 14, and this modulated carrier frequency 
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CC is then transmitted, by communications transmitter 
CTX, from the locomotive to the control office CO. 
As mentioned previously, the control office of the Zone 

control system of the above-mentioned Hailes application 
then transmits route information to the locomotive in 
the form of further tone modulations to carrier frequency 
CC and, assuming that the train is to proceed, for ex 
ample, from track 10 on to track 12, route relay AD-RT 
will be selectively energized after the tone modulated 
carrier frequency CC has been demodulated by train car 
ried demodulator DMC. 

This energization of route relay AD-RT now causes 
tone generator AD-TT to be connected to modulator M1 
through front contact 23 of relay AD-RT, so that carrier 
frequency F1 is modulated by the tone supplied by tone 
generator AD-TT. However, transmitter TX is ineffec 
tive, at this time, to transmit this modulated carrier fre 
quency F1 since its high voltage (B--) has not as yet 
been applied. 
As the locomotive progresses so that shoe LSH con 

tacts third rail section a, the associated contact switch 
CS1 is depressed and results in an energization of relay 
3RD by a circuit extending from (--), through closed 
contacts 24 of contact switch CSE, and to (-). The 
high voltage (B-) is now applied to transmitter TX 
through front contact 25 of relay 3RD so that the modu 
lated carrier frequency F1 is now applied through ca 
pacitor 26 to shoe LSH. At the same time, the locomo 
tive battery LB is also connected to shoe LSH through 
front contact 27 of relay 3RD and choke 28. It should 
be pointed out at this time that capacitor 26 and choke 
28 have been provided to respectively isolate transmitter 
TX1 from the locomotive battery LB and also the locomo 
tive battery LB from the carrier frequency F1 trans 
mitted from transmitter TX1. 
With contact shoe LSH now in contact with third rail 

section a, cf FIG. 2A, the modulated carrier F1 is ap 
plied from third rail section a, along wire 29 in FIG. 
2A, through capacitor 39 to the input of receiver RX1, 
from whence this modulated carrier F1 is applied to de 
modulator DM 1 so as to cause wayside route relay 
AD-RW, in FIG. 2B, to be energized, by wire 31 ex 
tending between FIGS. 2A and 2B. 

Referring now to FIG. 1, the energization of relay 
3RD, upon connection between contact shoe LSH and 
third rail section a, opens the normal energizing circuit 
for check relay CK at back contact 18 of relay 3RD. 
As mentioned previously, this relay CK is slow drop 
away in nature and will assume its deemergized position 
after a predetermined time lapse, unless a new energizing 
circuit is established. 

Referring again to FIG. 2A, the energization of third 
rail section a with battery LB also causes energization of 
third rail relay A by a circuit extending from third rail 
section a, along wire 29, through choke 32, and to ground. 
Capacitor 30 and choke 32 perform the similar functions 
described for capacitor 26 and choke 28 of FIG. 1. 
With relays A and AD-RW energized, relays SMAR 

and SMBR, of FIG. 2B, are now selectively energized 
so as to properly position track switches SWA and SWB 
respectively for the desired routing of the train. It should 
be pointed out at this time that relays SMAR and SMBR 
are of the type in which the associated armature is op 
erated to either of its two extreme positions in accord 
ance with the selective energization to either the upper 
or lower windings of the relay and that the armature 
remains in its last operated position when energization is 
removed from the relay windings. Thus, the upper "nor 
mal' winding of relay SMAR is now energized by a cir 
cuit extending from (--) in FIG. 2A, through back con 
tact 33 of relay TOM, front contact 34 of relay A, along 
wire 35 between FIGS. 2A and 2B, through front con 
tact 35 of relay AD-RW and to (-). In addition, the 
lower “reverse' winding of relay SMBR is energized by 
a circuit extending from (--) in FIG. 2A, through back 
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contact 33 of relay TOM, front contact 34 of relay A, 
along wire 35 between FIGS. 2A and 2B, through front 
contact 37 of relay AD-RW and to (-). 
With relays SMAR and SMBR now energized as just 

described, the locomotive battery LB is connected to the 
associated switch machines SMA and SMB of FIG. 2B, 
to selectively position track switches SWA and SWB to 
their desired normal and reverse positions respectively. 
Thus, switch machine SMA is energized, so as to position 
track switch SWA in its normal position, by a circuit 
extending from third rail section a (connected to locomo 
tive battery LB), along wire 29, through front contact 
38 of relay A, back contact 39 of relay B, along wire 
40 between FIGS. 2A and 2B, along wire 41 to the mov 
able contact 42 of relay SMAR, through “normal” con 
tact 43 of relay SMAR, and to the "normal' terminal 
44 of switch machine SMA. Similarly, the “reverse' 
terminal 45 of switch machine SMB is energized by a 
circuit extending from third rail section a, wire 29, front 
and back contacts 38 and 39 of relays A and B respec 
tively, along wire 48 between FIGS. 2A and 2B, along 
wire 46 to the movable contact 47 of relay SMBR, and 
to “reverse' contact 48 of relay SMBR. 
With the track switches SWA and SWB now in their 

normal and reverse positions respectively, tone generator 
AD-WT, of FIG. 2B, is connected to modulator M2 
(FIG. 2A) by a circuit including “reverse' contacts 49 
of switch machine SMB, "normal' contacts 50 of switch 
machine SMA, and along wire 5 between FIGS. 2A and 
2B. Modulator M2 now operates to modulate carrier 
F2 with the tone received from tone generator AD-WT 
in FIG. 2B, 

In order to delay the transmission of modulated carrier 
F2 until the track switches SWA and SWB have had 
sufficient time to position themselves in response to route 
information from the locomotive, a time relay TM (see 
FIG. 2A) is provided which prevents application of high 
voltage (B-) to transmitter TX2 for a certain time in 
terval. Thus, when the locomotive carried contact shoe 
LSH is connected to third rail section a, and subsequently 
relay A is energized, an energizing circuit for timing re 
lay TM is completed in FIG. 2A and extends from (--), 
through front contact 52 of relay A, and to (-). How 
ever, this energization of timing relay TM is ineffective 
to cause pick up of this relay until the predetermined 
relay pick up time has elapsed. Obviously, the selec 
tion of this pick up time for timing relay TM is dependent 
upon the operating speeds of the various track switches 
SWA and SWB. 
Assuming now that the track switches have had suffi 

cient time within which to operate, timing relay TM now 
becomes picked up and high voltage (B-) is applied 
to transmitter TX2 through front contact 53 of timing 
relay TM. 

Modulated carrier F2 is now applied to third rail sec 
tion a through front contact 54 of relay A, capacitor 55, 
and wire 29. This modulated carrier F2 is then picked 
up on the locomotive by contact shoe LSH which feeds 
this modulated carrier F2 through capacitor 56 (see FIG. 
1) as input to receiver RX2. This modulated carrier 
F2 is then demodulated by demodulator DM2 and 
Selectively energizes route correspondence relay AD-C, 
provided track switches SWA and SWB have been prop 
erly positioned for a move from track 10 to track 2. 
ASSuming this to be the case; i.e. track switch SWA 

in its normal position and track switch SWB in its re 
versed position, check relay CK is now energized, as 
illustrated in FIG. 1, by a circuit extending from (--), 
through front contact 57 of relay AD-C, front contact 
58 of relay AD-RT, front contact 59 of relay 3RD, and 
to (-). Thus, check relay CK has been reenergized, 
So as to retain relay GO in its normal energized position, 
and thus prevents an application of the locomotive brakes. 
At the same time, modulator MC is supplied with a tone 
from tone generator GO-TT so that the control office 
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may be informed that the designated route has been 
Set up. 

If track switches SWA and SWB had not been properly 
positioned in accordance with the designated route for the 
train, so that the tone from tone generator AD-WT, of 
FIG. 2B, had not been received by receiver RX2 in FIG. 1, 
during the release time of check relay CK, this check relay 
CK would have dropped away, thus opening the energiz 
ing circuit for relay GO, at front contact 19 of relay CK. 
As mentioned previously, when relay GO has assumed its 
released position, wire 22, of FIG. 1, is deemergized and 
the locomotive brakes are then applied so as to stop the 
train. 

It will be noted in FIG. 1 that if check relay CK re 
mains deemergized, a manual reset is necessary from the 
control office to release the brakes of the locomotive; i.e. 
a modulated carrier CC must be received by communica 
tions receiver CRX which is effective to pickup reset relay 
RES, and thus cause check relay CK to be reenergized by 
a circuit extending from (--), through front contact 60 
of relay RES, and to (-). 
As mentioned before, by proper positioning of the illus 

trated third rail sections (a, b, etc.) at the track switching 
area, these third rail sections can be made to perform 
the functions of the conventional switch detector track 
circuits, without using normally energized track relay. 
To illustrate this, assume that switches SWA and SWB 
have been positioned for the move from track 10 to track 
12 and that the railway train has advanced so that its lead 
ing contact shoe LSH, in FIG. 1, is now connected to third 
rail section b, while a subsequent contact shoe along the 
train-line is connected to third rail section a. Therefore, 
third rail relays A and B are both energized by power 
from the locomotive battery LB. 

Relay TOM, in FIG. 2A, is thus energized by a circuit 
extending from (--), through front contacts 61 and 62 of 
relaySA and B respectively, and to (-). It will be noted 
in FIG. 2A that relay TOM is energized as long as two 
differently designated third rail sections are energized with 
the locomotive battery LB. Such energization of relay 
TOM now interrupts the previously discussed energizing 
circuits for relays SMAR and SMBR, of FIG. 2B, by open 
ing of its back contact 33, so as to prevent any change in 
the Switch positions while a train is occupying that switch 
ing area enclosed by points W, X, Y and Z in FIG. 2B. 
AS Soon as the train advances so that its tail end has 

passed point Y, on track 12, only third rail section d is 
energized with the locomotive battery LB. Since relay 
TOM is slow drop away in nature, relay 00, in FIG. 2A, is 
now energized by a circuit extending from (--), through 
back contacts 63, 64 and 65 of relays A, B and C respec 
tively, front contact 66 of relay D, back contact 67 of 
relay E, front contact 68 of relay TOM, and to (-). In 
addition, relay 00 is provided with a stick circuit, including 
its own front contact 69, which retains it in an energized 
position So long as a single third rail section is energized. 

This energization of relay 00 is indicative that a train 
has left the Switching area and therefore tone generator 
LV-WT is connected to modulator M2 through front con 
tact 70 of relay 00 and supplies a certain “leaving tone 
to modulate carrier frequency F2; i.e. such modulation 
indicates that a train has left, or is clear of, the illustrated 
Switching area. 

Carrier F2, modulated with the tone from tone gener 
ator LV-WT is then applied by transmitter TX2 (assum 
ing that timing relay TM has been picked up), through 
front contact 7 of relay D, capacitor 72, and along wire 
73, between FIGS. 2A and 2B, to third rail section d 
where it is picked up by the connected contact shoe SH 
and is fed through capacitor 56 to receiver RX2 in FIG. 1. 
This "leaving” tone is then effective to cause demodulator 
DM2 to energize relay LV, in FIG. 1, which in turn con 
nects tone generator LVTT to modulator MC, through 
front contact 74 of relay LV, and therefore modulates 
carrier frequency CC with a tone by which the control 
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office CO may be advised of this leaving condition, so that 
a switching back of the train, for example, might be in 
mediately initiated by the control office and thus generally 
permit more rapid movement of trains utilizing the illus 
trated switching area. 

From the above, it is apparent that a track switch con 
trol System has been provided by the selected embodiment 
of the present invention in which all track switches neces 
sary for establishing a designated route for a train, are 
simultaneously controlled by power from the locomtotive, 
and in which the train is stopped if the proper route is 
not set up in a predetermined time interval. 

However, although the selected embodiment illustrates 
the use of contact shoes, SH, cooperating with various 
third rail sections a, b, etc. for supplying the locomotive 
battery to the wayside, it should be understood that various 
other means may be employed in practice for accomplish 
ing this power transfer. In addition, although a two 
frequency method has been utilized, in the selected em 
bodiment, for transmission of route information from. 
the train to the wayside and subsequently route check 
transmission back to the train, it should be further under 
stood that a single frequency method, operated on a time 
sharing basis, could also be employed depending upon 
the requirements of practice. 

Having described a track switch control system as one 
Specific embodiment of the present invention, it is desired 
to be understood that this form is selected to facilitate in 
the disclosure of the invention rather than to limit the 
number of forms which it may assume and, it is to be 
further understood that various modifications, adaptations 
and alterations may be applied to the specific form shown 
to meet the requirements of practice, without in any man 
ner departing from the spirit or scope of the present in 
vention, except as limited by the appending claims. 
What I claim is: 
1. A railway track switch control system for con 

trolling the operation of the track switches of a switch 
ing area in accordance with the desired routing of a rail 
Way Vehicle through said switching area comprising, a 
Source of power carried by said railway vehicle, route 
registration means for registering the desired route for 
said vehicle through said switching area, first transfer 
means in advance of said switching area for transferring 
power from said vehicle carried power source to the way. 
side, Wayside means responsive to the registration of said 
route registration means for selectively applying the 
power transferred from said vehicle carried power source 
to operate the track switches of said switching area to 
their respective desired positions for establishing the de 
sired route called for by said route registration means, 
Second transfer means disposed within said switching 
area to define a detector track section at each of said 
track switches for transferring power from said vehicle 
carried power source to the wayside as long as said ve 
hicle occupies a detector track Section, and protective 
means effective as long as power is being transferred by 
said Second transfer means for preventing the operation 
of the associated track switch. 

2. A railway track switch control System for con 
trolling the operation of the track switches of a Switching 
area in accordance with the desired routing of a railway 
vehicle through said switching area comprising, a source 
of power carried by said railway vehicle, route registration 
means for registering the desired route for said vehicle 
through said switching area, first transfer means in ad 
Vance of Said Switching area for transferring power from 
Said vehicle carried power source to the Wayside, wayside 
eans responsive to the registration of said route registra 

tion means for selectively applying the power transferred 
from said vehicle carried power source to operate the 
track switches of said SWitching area to their respective 
desired positions for establishing the desired route called 
for by said route registration Iileans, Second transfer 
means disposed within said Switching area to define a 
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detector track at each of said track switches for trans 
ferring power from said vehicle carried power source 
to the wayside as long as said vehicle occupies a detector 
track section, protective means effective as long as power 
is being transferred by said second transfer means for 
preventing operation of the associated track Switch, and 
detector means for detecting when said vehicle is clear 
of a detector track section after having once occupied 
said detector track section. 

3. A railway track switch control system for simultane 
ously operating a plurality of two position track switches 
of a switching area to either similar or dissimilar posi 
tions in accordance with the desired routing of a railway 
vehicle through said switching area comprising, a source 
of power carried by said railway vehicle, vehicle carried 
route registration means for registering the desired route 
for said vehicle through said switching area, transfer 
means in advance of said switching area for transferring 
power from said vehicle carried power source and the 
registration of said vehicle carried route registration 
means to the wayside, wayside means responsive to the 
transferred registration of said vehicle carried route reg 
istration means for selectively applying the power trans 
ferred from said vehicle carried power source to simul 
taneously operate the track switches of said switching 
area to their respective desired positions for establishing 
the desired route called for by said vehicle carried route 
Tegistration means, switch position registration means for 
registering the positions of said track switches after said 
desired route has been called for, and vehicle carried 
route check means responsive to the registration of said 
vehicle carried route registration means and said switch 
position registration means for causing a brake applica 
tion on said vehicle if the registration of said switch posi 
tion registration means does not agree with the registra 
tion of said vehicle carried route registration means. 

4. The combination specified in claim 3 wherein the 
registration of said switch position registration means is 
transferred to said vehicle by way of said transfer means. 

5. In a railway track switch control system, the com 
bination of, route registration means for registering the 
desired route of a vehicle over a track switch, switch 
operating means responsive to the registration of said 
route registration means for causing said track switch 
to be operated to its desired position for establishing the 
desired route called for by said route registration means, 
Switch position registration means for registering the 
position of Said track Switch after said desired route has 
been called for, and vehicle carried route check means 
responsive to the registrations of said route registration 
means and said Switch position registration means for 
causing a brake application on said vehicle if the registra 
tion of Said Switch position registration means does not 
agree with the registration of said route registration 

calS. 

6. The combination specified in claim 5 wherein said 
vehicle carried route check means include a slow drop 
away relay deemergized when said vehicle approaches said 
track switch and reenergized only if the registration of 
Said Switch position registration means comes into agree 
ment with the registration of said route registration means, 
said relay causing a brake application on said vehicle if 
dropped away. 

7. In a System for controlling a track switch in ac 
cordance with the desired routing of an approaching 
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vehicle over said track switch, the combination of, a source 
of power on said vehicle, registering means effective when 
said vehicle approaches said track switch to register re 
motely on the vehicle the desired routing of said vehicle 
over said Switch, transfer means in advance of said track 
switch for transferring power from said vehicle carrier 
power source to the wayside, switch operating means 
responsive to said vehicle route registration effective to 
cause said transferred power to position said track switch 
as required to provide said desired vehicle routing, and 
vehicle carried route check means responsive to the posi 
tion of said track switch and said vehicle route registration 
effective to permit said vehicle to travel over said track 
switch only provided that the position of said switch 
corresponds to said desired vehicle routing. 

8. In a railway track switch control system for con 
trolling the operation of a power track switch, a source 
of power carried on a vehicle utilizing said track switch, 
Wayside transfer means disposed around said track switch 
to define a detector track section for said track switch 
for transferring power from said vehicle carried power 
Source to the wayside as long as said vehicle occupies 
Said detector track section, protective means effective as 
long as power is being transferred by said wayside transfer 
means for preventing operation of said track switch, de 
tecting means for detecting when said vehicle is clear 
of Said detector track section after having once occupied 
said detector track section, said detecting means com 
prising a plurality of spaced third rail sections disposed 
one after another along the route to be taken by the ve 
hicle utilizing said track switch and including one third 
rail Section disposed on the exit side of said track switch, 
each of Said third rail sections being electrically con 
nected to said vehicle carried power source and being 
Spaced from one another so that at least two of said sec 
tions are concurrently energized during the time that said 
vehicle is moving over said track switch, and a normally 
deenergized relay energized with power from said vehicle 
carried power source when only said exit third rail sec 
tion of said plurality is connected to said vehicle carried 
power source subsequent to the concurrent energization 
of at least two of the said third rail sections. 

References Cited by the Examiner 
UNITED STATES PATENTS 

1,553,763 9/1925 Fernekes ------- 246-219 
1,824,139 9/1931 Henry ------ 246-221 
2,151,709 3/1939 Loughridge ------ 246-219 X 
2,638,513 5/1953 Doucette ----------- 246-10 
2,688,931 9/1954 Spafford - 104-88 
2,688,934 9/1954 Quail --------------- 104-88 
2,691,093 10/1954 Chi Chang Chu - 246-30 
2,692,311 10/1954 Elliott. 
2,800,579 7/1957 Martin ------- 246-2 
2,903,573 9/1959 Coley --------- 246 219 
2,948,234 8/1960 Hughson ---------- 104-26 
2,961,206 11/1960 Coakley ----- 246-219 X 
3,024,357 3/1962 Hammond ------- 246-63 X 

FOREIGN PATENTS 
576,198 4/1958 Italy. 

ARTHUR L. LA POINT, Primary Examiner. 
JAMESS. SHANK, LEO QUACKENBUSH, Examiners. 


