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RALWAY SIGNALNG SYSTEM 
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vale, Pa., a corporation of Pennsylvania 

Application August 20, 1940, Seria No. 353,354 
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My invention relates to a coded railway sig 
naling Systein and particularly to an improve 
ment in the System shown in application Serial 
No. 330,122 of Howard A. Thompson, filed April 
17, 1940, for Railway signaling system. 
In the System shown in the application identi 

fied above each track section is divided into two 
SubSections and the control of the signals is 
Overlapped in Such manner that there is always 
at least one unoccupied subsection in advance of 
the point in the track stretch at which a train 
receives the most restrictive indication. Be 
cause of this arrangement, the system is especi 
ally Well Suited for use in track stretches which 
are Without WaySide Signals and employ cab 
Signals Only, although the System is not limited 
to use in Such installations. 

In the System shown in that application coded 
alternating current energy is supplied substan 
tially continuously to the varius track sections 
and is employed to actuate both the track relays 
and the cab signal apparatus on locomotives 
traversing the track stretch. This arrangement 
is Satisfactory where alternating current energy 
is available from a commercial source of current. 
However, where the alternating current energy 
Supplied to the track circuits is derived from 
tuned reed alternators or equivalent devices, it 
is preferable to employ coded direct current to 
Operate the track relays and to arrange the cir 
cuit so that coded alternating current to actu 
ate the locomotive cab signal apparatus is sup 
plied to each track Section only when a train is 
present in that Section. This reduces the period 
of operation of the alternators and correspond 
ingly increases their life, while it reduces the 
current consumed thereby. 

It is an object of this invention to provide an 
improved signaling System of the type described 
employing coded direct current to operate the 
track relays, and having approach controlled al 
ternating current supply devices for supplying 
coded alternating current cab signal control en 
ergy to the Various track sections. 
A further object of the invention is to provide 

an improved signaling System of the type de 
Scribed and which is arranged so that there is 
always at least one track section in the rear of 
an occupied section to which no coded alter 
nating current cab signal control energy is sup 
plied to thereby insure that the cab signal equip 
ment on a locomotive traversing the track 
stretch will operate to provide its most restrictive 
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cupied Section and thus Warn the engineman that 
he is approaching an occupied section. 
Another object of the invention is to provide 

an improved coded railway signaling system. 
Other objects of the invention and features of 

novelty Will be apparent from the following de 
scription taken in connection with the accom 
panying diraWings. 
I shall describe one form of apparatus emi 

bodying my invention and shall then point out 
the novel features thereof in claims. 
In the drawings Figs. 1A and 1B when placed 

together form a diagram of a stretch of railway 
track equipped with signaling apparatus em 
bodying my invention, and 

Fig. 2 is a diagram showing the types of en 
ergy Supplied to the various track sections in a 
track stretch under different conditions of track 
OCCUpancy. 

Referring to Figs. 1A and 1B there is shown 
therein a stretch of railway track having track 
rails and 2 over which traffic normally moves 
in the direction indicated by the arrow, that is, 
from left to right. 
The rails of the track stretch have insulated 

joints 3 therein to divide the track stretch into 
block Sections, while the rails of each block sec 
tion are further divided by insulated joints into 
three Subdivisions or track sections. There is 
shown in the drawings one complete block sec 
tion and portions of the equipment for the ad 
joining sections in advance and in the rear. 
The block section shown in Fig. 1 of the draw 

ings includes track Sections. A 4T, Bf4T and 
C4T, while the track section of the adjacent 
block section in advance is designated A5T, and 
the track section of the adjacent block section 
in the rear is designated C3T. 
The System shown in this application is of the 

three indication variety and employs coded di 
rect current track circuit energy of two code 
frequencies which may consist of 75 and 18O 
energy impulses per minute which are separated 
by periods of equal duration in which no energy 
is supplied. These code impulses may be pro 
vided by code transmitters CT having contacts 
75 and 180 which are continuously actuated by 
a motor or other means. 

In the System provided by this invention the 
control codes originate at the exit end of each 
block Section, while the track relays of the for 
ward and intermediate track sections in each 
block Section serve to relay the coded energy to 
the adjacent sections in the rear. In addition, 

indication before the locomotive enters the oc- 55 these track relays serve, at times, to supply 



2 
steady uncoded direct current energy to the ad 
jacent sections in the rear. 
The System provided by this invention employs 

coded alternating current of a suitable fre 
quency, such as 100 cycles per second, in the 
track circuits to actuate cab signal equipment 
on the locomotives traversing the track stretch. 
The alternating current employed in the System 
is provided by tuned reed alternators, while these 
alternators are normally idle and are approach 
controlled so as to operate only When a train is 
present in the section to which current is Sup 
plied from the device. The alternators are also 
controlled by traffic conditions in advance S0 as 
to be prevented from operating when the adja 
cent section in advance is occupied, or in Some 
instances when the second section in advance is 
occupied. 

In order to effect the desired approach control 
of the tuned alternators the System provided : 
by this invention makes use of the coded ap 
proach control equipment shown in United 
States Patent No. 2,174,255, issued September 26, 
1939, to H. G. Blosser. The details of construc 
tion and operation of this part of the System 
are not a part of this invention. Similarly, the 
invention is not limited to use With this ap 
proach control means and any form of approach 
control equipment Well known in the art may be 
employed to perform this function. 
Each of the track relays has aSSociated there 

with a Scurce of direct current, such as a stor 
age battery, not shown, the terminals of which 
are designated B and C. 
The locomotives which are operated in the 

territory equipped with the signaling system 
provided by this invention are equipped with 
cab signaling apparatus responsive to the pres 
ence of coded alternating current in the track 
rails. The cab Signaling equipment is shown 
diagrammatically in the drawings and may be of 
any construction well known in the art. One 
System. Which may be employed is shown in 
United States Patent No. 1986,679, issued Janu 
ary 1, 1935, to L. W. Lewis. The cab signal ap 
paratus responds to alternating current energy 
of 180 code frequency to provide a green or clear 
indication, while it responds to alternating cur 
rent energy of 75 code frequency to provide a 
yellow or caution indication. In addition, the 
cab Signal apparat US Opelrates when no coded 
alternating current energy is present to provide 
its red or most restrictive indication. This may 
be considered a stop indication or it may be re 
garded as a slow speed indication. 
The equipment is shown in the condition 

which it assumes when a train is present in sec 
tion C3T and when the track stretch is other 
Wise vacant. At this time direct current energy 
of 180 code frequency is supplied to the rails of 
Section Al 5T and as the track relay A5TR is 
responding to coded energy, current is supplied 
through the decoding transformer A 5DT to the 
relay Af5H. As relay A5H is picked up its con 
tact 22 establishes the circuit including contact 
80 of code transmitter A15CT for energizing 

the coding relay Af3CR. The relay A15CR, 
therefore, Operates to supply “master' code 
energy of 180 code frequency from the track 
battery C4TB to the rails of section C 4T, 
while during the “off' periods in the “master' 
code "feed back' energy is supplied from the 
Section rails to the detector relay C4KR. 
The track relay C4TR repeats the supply of 

master code energy to the rails of section BEAT, 
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while the relay B 4TR in turn repeats the sup 
ply of master code energy to the rails of Section 
A 4T. As each track relay is responding to 
coded energy the impulse relay IR, aSSociated 
With that track relay Operates to Supply feed 
back energy from a battery AB during the 'off' 
intervals in the master code to the detector relay 
at the exit end of the section. As the detector 
relays for sections A&T, B4T and CF4T are 
supplied with feed back energy the associated 
approach relays AR are energized and maintain 
the tuned alternatorS TA for these SectionS in 
active. 
As track relay AATR is responding to coded 

energy relay Al AH is picked up and energy of 
180 code frequency is supplied to the coding re 
lay Af ?i CR. so that master code energy of 180 
code frequency is supplied to Section C3T. 
Since the track Section C3T is assumed to be 
Occupied feed back energy is not Supplied to the 
detector relay Cí dKR and the approach relay 
C4AR is released and establishes the circuits 
of the operating Winding of the alternator C4TA 
and of the primary winding of the associated 
transformer so that energy is induced in the 
transformer Secondary winding. The Secondaly 
Wiriding of this transformer is included in Series 
With the circuit controlled by the coding relay 
A? CR for Supplying direct current master code 
energy from the battery C3TB to the rails of 
Section C3T so alternating current energy of 
180 code frequency is Supplied to the rails of 
section C3T. 
The alternating current energy of 180 code 

frequency supplied to the rails of section Cf3T 
causes the locomotive cab signal apparatus to 
display its green or clear indication. 

If the train in section C 3T advances into 
Section A 4T it will shunt the track relay A4TR 
and cut off the Supply of feed back energy to 
the detector relay A?4KR, and this relay will 
no longer establish the circuit of approach relay 
A4AR. Accordingly relay AA 4AR will release 
alld Supply energy to the alternator A4TASO 

5. that coded alternating current will be supplied 
to the rails of Section. A 4T to operate the loco 
motive cab Signal apparatus and this equipment 
Will continue to operate to provide its green or 
Clear indication. 
As the train continues through the track 

Stretch, as it enters each successive track sec 
tion the approach relay for that section becomes 
released and effects operation of the tuned 
alternator which it controls so that alternating 
Current is Supplied to operate the locomotive 
cab. Signal apparatus. 
When the train under consideration enters 

Section A4T and shunts the track relay At 4TR, 
relay Af4H releases and its contact 2 interrupts 
the Supply of energy to the alternator Ci (TR 
and this device ceases to operate. In addition, 
On release of relay Ai 4H contact 22 interrupts 
the circuit of the 180 contact and establishes 
the circuit including the 75 code contact of code 
transmitter A CT for energizing the coding re 
lay Ai CR. Accordingly the coding relay A4CR 
Operates to Supply master code energy of 75 code 
frequency to the rails of section C: 3T, while 
when the train vacates section C3T feed back 
energy is supplied over the section rails to the 
detector relay Ci3KR and this relay establishes 
the circuit of the approach relay Ci3AR. 

If while the first train is present in section 
AffT a Second or following train should enter 
Section Cf3f the Supply of feed back energy to 
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the detector relay C3KR will be cut off and the 
approach relay CF3AR will become released. 
However, release of the approach relay C3AR at 
this time will not effect operation of the alter 
nator C3TA as the circuit of this device is in 
terrupted by contact 2 of relay A 4H. Accord 
ingly, no alternating current is supplied to the 
rails of section C3T and the cab signal equip 
ment on the locomotive of the second or follow 
ing train will function to provide its red or stop 
indication, that is, its most restrictive indication. 
When the first train advances into Section 

BAT the track relay BATR is shunted and re 
lay B 4H releases and its contact 2 cuts off 
operation of the alternator A4TA. In addition, 
on release of relay B 4H its contact 24 establishes 
a circuit to supply steady uncoded energy from 
the track battery. A 4TB to the rails of Section 
A 4T. Another circuit, for supplying steady un 
coded energy to the rails of section AT is estab 
lished at this time by back contacts 3 and 3 of 
the track relay Bf4TR. 
In addition, On release of relay B 4H contact 

25 interrupts the circuit of the pick-up Winding 
of the detector relay AAKR, to thereby prevent 
energy supplied to the rails of section. BAH 
feeding to the relay A &KR and picking up the 
contacts of this relay. 
When the first train vacates Section AAT the 

steady energy supplied to the rails of Section 
A? AT picks up the track relay. A? ATR, and also 
picks up the auxiliary track relay AATRA. The 
auxiliary track relay A TRA is connected in 
multiple with the track relay Af ATR at this 
time as contact 27 of relay A&H is released, 
while relay A GH is released since energy is not 
Supplied thereto through the decoding trans 
former Af ADT when the track relay AATR is 
steadily picked up. 
When contact 28 of relay A4TRA is picked up 

and contact 2 of relay Ai His released a circuit 
is established to permit energy to be supplied to 
the alternator Ci3TA if a train enters section 
C3T and releases the approach relay C33AR. 
Accordingly, if while the first train is present in 
section B4T, but has vacated Section AAT, a 
second or following train should enter Section 
C 3T, the alternator C3TA will operate so that 
alternating current energy will be supplied to the 
rails of section C3T, while this energy Will be 
coded at the 75 code frequency so that the loco 
motive cab signal apparatus will provide its yel 
low or caution indication. 
When the first train advances into section 

Ci 4T the track relay CATR, is shunted and re 
lay C14H releases. When relay C. ATR, is shunt 
ed the contacts 30 and 3 establish a circuit to 
supply steady uncoded energy from the track 
battery CE4TB to the rails of section BEAT, and 
when the train vacates section B4T this energy 
feeds to the track relay B4TR and picks up its 
contacts. When relay B4TR picks up contacts 
30 and 3 interrupt the circuit Which they es 
tablished for supplying steady energy to the rails 
of section A 4T. However, at this time the re 
lay B 4H remains released and its contact. 24 
maintains the circuit for supplying steady energy 
to the rails of section Ai T' so the auxiliary track 
relay. At iTRA continues to be picked up and 
maintains the circuit for Supplying energy to the 
alternator C 3TA on release of the approach re 
lay C3AR. 
On picking up of the contacts of track relay 

B4TR steady energy supplied to the rails of 
section. At 4T does not energize the detector re 
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lay Al KR, since at this time the circuit of the 
pick-up winding of this relay is interrupted by 
contact 25 of relay B4.H. Relay A4KR, there 
fore, remains released and relay A4AR is also re 
leased. 

Accordingly, if while section C4T is occupied 
and sections B 4T and A4T are vacant a second 
or following train should enter section Cf3T the 
alternator C3TA will operate and alternating 
current energy of 75 code frequency Will be Sup 
plied to the rails of section C 3T to cause the 
cab signal equipment to display its yellow or 
caution indication. 

However, if while either section B4T or CfAT 
is occupied a second or following train should 
advance into section AAT, no alternating cur 
rent would be supplied to the section rails since 
the circuit of the alternator Al 4TA is inter 
rupted by contact 2 of relay B 4H and the lo 
comotive cab signal apparatus will function to 
provide its most restrictive indication. 

Similarly, if while section CAAT is occupied a 
train should enter section BAT, no alternating 
current would be supplied to the Section rails 
as the circuit of the alternator B4TA is inter 
rupted by contact 2 of relay C&H and the lo 
connotive cab Signal equipment Will function to 
provide its most restrictive indication. 
When the train under consideration advances 

into section A5T the track relay ATR is 
shunted and relay A5H releases. On release 
of relay A5H contact 22 changes the energy 
supplied to the coding relay A5CR from 180 to 
75 code frequency, while contact 2 interrupts 
the circuit of the alternator C4TA. 
When the train vacates section CT the mas 

ter code energy Supplied by the coding relay 
A5CR, feeds to the track relay C4TR, and pro 
duces code following operation of this relay SO 
that it relays the Supply of master code energy 
of 75 code frequency to section BS 4T, while re 
lay Bf ATR similarly relays the supply of master 
code energy to section AAT. 
On the Supply of master code energy to the 

relay CATR, the impulse relay. CE4TR operates 
to Supply feed back energy to the Section rails, 
and this energy operates the detector relay 
C4KR, so that the approach relay C4AR picks 
up. In addition, when relay CiATR responds to 
coded energy the relay C4H picks up and its 
contact 2 establishes the circuit to permit en 
ergy to be supplied to the alternator Bf4TA when 
Section BAT is occupied. 

Similarly, on the supply of master code en 
ergy to section Bf 4T, relay B 4H is picked up, 
While feed back energy is Supplied over the Sec 
tion rails and the approach relay B 4AR, picks 
up. When relay D&H picks up contact 24 in 
terrupts the circuit for supplying steady energy 
to section. A 4T and thereafter coded energy is 
Supplied to Section AAT over the circuits con 
trolled by contacts 3 and 3 of the track relay 
Bf 4TR... 
In addition, on picking up of relay BAH, its 

contact 25 establishes the circuit of the pick-up 
Winding of the detector relay Al KR So that this 
relay will respond to feed back energy supplied 
over the rails of Section. A 4T. 
When coded energy is supplied to the track 

relay Ai 4TR, relay A4H picks up and interrupts 
the circuit of the auxiliary track relay All TRA, 
while contact 2 of the relay establishes a cir 
cuit to permit energy to be supplied to the al 
ternator C3TA on release of the approach relay 
C3AR, and contact 22 changes the energy sup 
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plied to the coding relay A4CR from 75 to 180 
code frequency. There is, therefore, a change 
in the frequency of the master code energy Sup 
plied to the block Section 3T and a train in this 
Section will receive a clear cab Signal instead 
of a yellow or caution. Signal. 

Similarly, the master code energy Supplied to 
block section 4T continues to be of the 75 code 
frequency as long as a train is present in the 
block Section in advance, but when the train 
vacates the block Section in advance the master 
code energy supplied to block section 4T is 
changed to 180 code frequency, while energy of 
180 code frequency continues to be supplied to 
Section 3T. 
The operation of the equipment may be more 

clearly understood by reference to Fig. 2 which 
is a diagram showing the types of energy Sup 
plied to the various track sections in a track 
stretch under different conditions of occupancy. 
In this diagram alternating current is shown as 
being supplied to certain of the track Sections, 
but it should be understood that the Supply of 
alternating current is governed by the approach 
control apparatus, and that this current is Sup 
plied to a track section only when that Section 
is occupied. The supply of alternating current 
to the various track Sections is shown in the 
diagram to make clear the Sections to which Such 
energy is Supplied, and those to which this en 
ergy is not Supplied, 

Referring to Fig. 2 it will be seen that when 
a train occupies the rearward track Section in 
a block section direct current master code en 
ergy of the 75 code frequency is supplied to the 
track sections of the adjacent block Section in 
the rear, while master code energy of 180 code 
frequency is supplied to the track Sections of the 
second block section in the rear. It Will be seen 
also that alternating current energy of the ap 
propriate code frequency is supplied to the var 
ious track Sections except to the for Ward track 
section of the adjacent block Section in the rear 
of the train. As a result when a train is pres 
ent in Section A5 a following train Will receive 
a clear cab signal as long as it is in block Sec 
tion 3T, while the cab signal will change to cau 
tion when the train enters section 4.T. ihe 
caution indication will be maintained while the 
train is in either track section A4T or B4T, 
but as soon as the train enters track Section 
C4T the cab signal indication changes from 
yellow or caution to red or stop. The System op 
erates at this time, therefore, to provide a cau 
tion indication at a point One full block Section 
in the lear of the occupied Section, and to pro 
vide the red or stop indication at a point one 
full track Section in the rear of the occupied 
Section. 

In addition, it Will be seen from Fig. 2 that 
when a train is present in the intermediate track 
Section of a block Section, a following train re 
ceives a clear cab signal until it enters the ad 
jacent block Section in the rear of the Occupied 
block Section, and that the following train Will 
receive a caution cab Signal indication through 
out the block Section next in the rear of the CC 
cupied block. As Soon, however, as the follow 
ing train enters the occupied block it will re 
ceive a red or stop cab signal indication, and 
that this indication is given to the following 
train at a point one full track section in the rear 
of the occupied Section. 

If a train is present in the forward track Sec 
tion of a block section the following train will 
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receive the stop cab signal indication at the en 
trance to the occupied block section, and this 
indication is given the following train two full 
track Sections in the rear of the Occupied track 
Section. 
As this System operates to give a following 

train a caution cab Signal at least one block Sec 
tion in the rear of an occupied track section and 
to give the most restrictive cab Signal indication 
at a point at least one track Section in the rear 
of an occupied Section, the engineer of the fol 
lowing train has ample warning of the fact that 
he is approaching an occupied Section and he 
can stop his train before entering the occupied 
Section. 

In the system provided by this invention the 
alternating current energy employed to operate 
the cab signal equipment is provided by tuned 
reed alternators. Each of these alternators is 
approach controlled so as to operate only when 
the section to which it supplies energy is occu 
pied. Each of these alternators is also controlled 
by traffic conditions in advance so that the 
altel'nator is maintained inoperative at times 
When alternating current is not required to be 
Supplied to the track Section. 

It Will be seen also that each approach relay 
When picked up not only interrupts the supply 
of energy to the aSSociated alternator, but it also 
short circuits the primary winding of the trans 
former associated with the alternator. This re 
duces the impedance of the transformer secondary 
Winding which is included in series with the cir 
cuit for supplying direct current master code 
energy to the section rails. As the impedance of 
this winding is at a minimum the winding offers 
the least resistance to flow of impulses of master 
code energy and the impulses of master code 
Supplied to the Section rails are of the maxi 
num. Value, therefore, and insure positive oper 
ation of the track relay for the section. 
When a track Section is occupied and the ap 

proach relay is released the circuit shunting 
transformer primary Winding is interrupted, but 
the impedance of the secondary winding and its 
effect on the impulses of master code energy is 
not objectionable at this time as the track relay 
is shunted. 
The equipment at the control locations, that 

is, at the entrance to each block section, is ar 
ranged so that the primary winding of the alter 
nator transformer is short circuited when the 
asSociated approach relay is released provided 
the associated code detecting relay and track 
relay are also released. This is the condition 
When a train enter's the rearward track section in 
a block Section, as for example, section. A 5T, and 
before the train vacates the adjacent section in 
the rear. 
When a train is present in sections C4T and 

A5T the relays C4AR, A5H and Alf STRA are 
released and the pl’imary winding of the trans 
forminer associated With the alternator C4TA is 
Short circuited by a circuit which includes a 
back contact of the approach relay CláAR, back 
contact 2 of relay A5I and back contact, 28 of 
relay A5TRA. 
At this time direct current master code energy 

of 75 Code frequence is supplied to the rails of 
Section CitT over the circuit Which includes in 
Series thereWith the secondary Winding of the 
alternator transformer. As the primary winding 
of this transformer is short circuited at this time 
the impulses of master code energy are of the 
maximum value, and when the train vacates sec 
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tion CT these impulses of master code feed to 
the track relay C TR and cause it to follow code. 
As the master code impulses are of the maximum 
Value they are certain to operate the track relay 
C4TR. As soon as the track relay CATR re 
sponds to the master code, feed back energy is 
supplied over the rails of section CAT to the de 
tector relay C &KR and the approach relay 
CF4AR picks up and establishes another circuit to 
short circuit the primary Winding of the alterna 
tor transformer. 
Although I have herein shown and described 

only one form of railway signaling System en 
bodying my invention, it is understood that vari 
OUS changes and modifications may be made 
therein within the Scope of the appended claims 
without departing from the spirit and scope of 
my invention. 

Having thus described my invention, What I 
claim is: 

1. In a railway signaling System, in combi 
nation, a stretch of railway track over which 
are operated locomotives equipped with signaling 
apparatus responsive to the presence of coded 
alternating current energy in the track rails of 
the track stretch, the rails of said stretch being 
divided by insulated joints into successive block 
Sections, the rails of each block Section being 
divided by insulated joints into a plurality of 
track sections, the track section at the entrance 
end of each block Section having means receiv 
ing energy over the rails of Such Section, Said 
means being effective when deemergized to Sup 
ply coded direct current of a first frequency to 
the rails of the adjacent track Section in the 
rear and being effective When Supplied With 
coded direct current of said first or a second 
frequency to supply coded direct current of said 
second frequency to the rails of the adjacent 
section in the rear, each track section except 
the track section at the entitance end of each 
block section having means operative on the 
Supply of coded direct current thereto to Supply 
coded direct current of the same code frequency 
to the rails of the adjacent track Section in the 
rear, and means for each track Section governed 
by traffic conditions in such section and opera 
tive. When and only . When the Section is GCCupied 
to Supply to the rails of Such section alternating 
current energy coded at the same code fre 
quency as the direct current energy Supplied to 
the said section. 

2. In a raillWay Signaling System, in combina 
tion, a stretch of railway track over which are 
operated locomotives equipped With Signaling 
apparatus responsive to the presence of coded 
alternating current energy in the track rails of 
the track stretch, the rails of said stretch being 
divided by insulated joints into Successive block 
Sections, the rails of each block section being di 
vided by insulated joints into a plurality of track 
Sections, the track section at the entrance end 
of each block section having means receiving 
energy over the rails of Such section, said means 
being effective when deenergized to Supply coded 
direct current of a first frequency to the rails 
of the adjacent track Section in the rear and 
being effective when Supplied with coded direct 
current of Said first or a second frequency to 
Supply coded direct current of Said Second fre 
quency to the rails of the adjacent Section in 
the rear, each track section except the track 
section at the entrance end of each block Section 
having means operative on the Supply of coded 
direct current thereto to supply coded direct 
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current of the same code frequency to the rails 
of the adjacent track section in the rear, and 
means for each track Section for Supplying to the 
rails of such section alternating current energy 
Coded at the same code frequency as the direct 
Current energy supplied to Such section, the 
means for each track Section being governed by 
traffic conditions in that track section and also 
in the adjacent track section in advance and 
being operative to Supply energy to the section 
When and only when the section is occupied and 
the adjacent section in advance is unoccupied. 

3. In a railway Signaling System, in combina 
tion, a stretch of railway track over which are 
Operated locomotives equipped with signaling 
apparatus responsive to the presence of Coded 
alternating current energy in the track rails of 
the track stretch, the rails of said track stretch 
being divided by insulated joints into successive 
block sections, the rails of each block section 
being divided by insulated joints into a for Ward, 
an intermediate and a rearward track Section, 
means governed by traffic conditions in each 
block Section and in the adjacent block section 
in advance for Supplying coded direct current 
energy of a first or a second code frequency to 
the rails of the forward track Section of the 
adjacent block Section in the rear, the forward 
and intermediate track section of each block 
Section having means operative on the Supply of 
coded direct current thereto to Supply coded di 
rect CULrrent Of the Same Code frequency to the 
rails of the adjacent track Section in the rear, 
and means for each track Section governed by 
traffic conditions in Such section and operative 
when and only when the section is occupied to 
Supply to the rails of Such Section alternating 
current energy coded at the same code frequency 
as the direct current energy Supplied to said 
Section. 

4. In a railway Signaling System, in combina 
tion, a stretch of railway track over which are 
Operated locomotives equipped. With signaling ap 
paratus responsive to the presence of coded al 
ternating current energy in the track rails of 
the track Stretch, the rails of said track Stretch 
being divided by insulated joints into Successive 
block sections, the rails of each block section be 
ing divided by insulated joints into a forward, an 
intermediate and a rearward track section, means 
governed by traffic conditions in each block sec 
tion and in the adjacent block section in ad 
Vance for Supplying coded direct current energy 
of a first or a Second code frequency to the rails 
of the forward track Section of the adjacent 
block section in the rear, the forward and inter 
mediate track Section of each block section hav 
ing means Operative On the Supply of coded direct 
current thereto to supply coded direct current of 
the same code frequency to the rails of the ad 
jacent track Section in the rear, and means for 
each track Section for supplying to the rails of 
such section alternating current energy coded at 
the same code frequency as the direct current 
energy Supplied to Such Section, the means for 
each track Section being governed by traffic con 
ditions in that track section and also in the ad 
jacent track Section in advance and being opera 
tive to supply energy to the section when and 
Only When the Section is ocCupied and the adja 
cent section in advance is unoccupied. 

5. In a railway Signaling System, in combina 
tion, a stretch of railway track over which are 
Operated locomotives equipped with signaling ap 
paratus responsive to the presence of coded al 
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ternating current energy in the track rails of the 
track stretch, the rails of said track stretch be 
ing divided by insulated joints into successive 
block sections, the rails of each block section 
being divided by insulated joints into a forward, 
an intermediate and a rearward track section, 
means governed by traffic. Conditions in each 
block Section and in the adjacent blocks section 
in advance for supplying coded direct current 
energy of a first or a second code frequency to 
the rails of the forward track Section of the ad 
jacent block section in the rear, the forward and 
intermediate track section of each block section 
having means operative on the supply of coded 
direct current thereto to Supply coded direct cur 
rent of the same code frequency to the rails of the 
adjacent track section in the rear, and means for 
each track section for supplying to the rails of 
such section alternating current energy coded at 
the Same code frequency as the direct currect 
energy supplied to such section, the alternating 
Current Supply means for each track Section be 
ing governed by traffic conditions in the adjacent 
track Section in advance and being incapable of 
supplying energy to the associated track section 
when the adjacent track section in advance is 
occupied. 

6. In a railway signaling system, in combina 
tion, a stretch of railway track over which are 
Operated locomotives equipped With Signaling 
apparatus respOn,Sive to the presence of coded al 
ternating current energy in the track rails of the 
track stretch, the rails of said stretch being di 
vided by insulated joints into successive block 
sections, the rails of each block section being : 
divided by insulated joints into a plurality of 
track sections, means governed by traffic condi 
tions in each block Section and in the adjacent 
block section in advance for supplying coded 
direct current energy of a first or a second code . 
frequency to the rails of the forward track sec 
tion of the adjacent block Section in the rear, 
each track Section except the track Section at the 
entrance end of each block section having means 
operative on the supply of coded direct current 
thereto to supply coded direct current to the rails 
of the adjacent track section in the rear, and 
means for each track Section for Supplying to the 
rails of Such Section alternating current energy 
coded at the same code frequency as the direct 
current energy Supplied to such Section, the alter 
nating Current Supply means for each track Sec 
tion being governed by traffic conditions in the 
adjacent track Section in advance and being in 
capable of supplying energy to the associated 
track Section When the adjacent track. Section in 
advance is occupied. 

7. In a coded railway signaling System, in com 
bination, a stretch of railway track over which 
are operated locomotives equipped with signaling 
apparatus responsive to the presence of coded 
alternating current energy in the track rails of 
the track stretch, the rails of said track stretch 
being divided by insulated joints into successive 
block sections, the rails of each block section be 
ing divided by insulated joints into a forward, an 
intermediate and a rearward track Section, each 
track section in the track stretch having at the 
entrance end thereof a code following track relay 
responsive to coded direct current and receiving 
energy over the section rails, each track relay 
having associated therewith an auxiliary relay 
which is picked up when and only when said 
track relay is responding to coded energy, the 
auxiliary relay for the rearward track Section in 
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each block section being operative when released 
to effect the supply of coded direct current of a 
first code frequency and when picked up to effect 
the Supply of coded direct current of a second 
Code frequency to the rails of the for Ward track 
section of the adjacent block section in the real, 
the track relays of the forward and intermediate 
track Section of each block section each being 
operative when responding to coded energy to 
supply coded direct current energy to the rails 
of the adjacent track section in the rear, each 
track Section having at the exit end thereof al 
ternating current supply means for supplying to 
the rails of such section alternating current en 
ergy coded at the same code frequency as the 
direct current energy supplied to the section rails, 
the alternating current supply means for each 
track section being governed by the auxiliary 
relay of the adjacent track section in advance and 
being Operative to supply energy only when said 
auxiliary relay is picked up. 

8. In a coded railway signaling System, in coln 
bination, a stretch of railway track over which 
are operated locomotives equipped with signaling 
apparatus responsive to the presence of coded 
alternating current energy in the track rails of 
the track stretch, the rails of said track stretch 
being divided by insulated joints into successive 
block Sections, the rails of each block section 
being divided by insulated joints into a forward, 
an intermediate and a rearward track Section, 
each track section in the track stretch having 
at the entrance end thereof a code following 
track relay responsive to coded direct current 
and receiving energy over the section rails, each 
track relay having associated thereWith an aux 
iliary relay which is picked up when and only 
When Said track relay is responding to coded en 
ergy, the auxiliary relay for the rearward track 
Section in each block section being operative 
When released to effect the supply of coded direct 
Current of a first code frequency and when picked 
up to effect the supply of coded direct current of 
a Second code frequency to the rails of the for 
Ward track Section of the adjacent block section 
in the rear, the track relays of the forward and 
intermediate track section of each block section 
each being operative when responding to coded 
energy to Supply coded direct current energy to 
the rails of the adjacent track section in the rear, 
each track section having at the exit end there 
of alternating current supply means for supply 
ing to the rails of such section alternating cur 
rent energy coded at the same code frequency as 
the direct current energy supplied to the section 
rails, the alternating current supply means for 
each track Section being controlled by the aux 
iliary relay of the adjacent track section in ad 
Vance and also by traffic conditions in the track 
Section to which energy is supplied by said means 
and being Operable to supply energy to such track 
Section when and only when said auxiliary relay 
is picked up and the track section to which the 
energy is Supplied is occupied. 

9. In a coded railway signaling system, in com 
bination, a stretch of railway track over which 
are Operated locomotives equipped with signaling 
apparatus responsive to the presence of coded al 
ternating current energy in the track rails of the 
track stretch, the rails of said track stretch being 
divided by insulated joints into successive block 
Sections, the rails of each block section being di 
vided by insulated joints into a forward, an in 
termediate and a rearward track section, each 
track section in the track stretch having at the 
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entrance end thereof a code following track re 
lay responsive to coded direct current and receiv 
ing energy over the section rails, each track re 
lay having associated therewith an auxiliary re 
lay which is picked up when and only when said 
track relay is responding to coded energy, the 
auxiliary relay for the rearward track section in 
each block section being operative when released 
to effect the Supply of coded direct current of a 
first code frequency and when picked up to ef 
fect the supply of coded direct current of a sec 
Ond Code frequency to the rails of the forward 
track Section of the adjacent block section in 
the rear, the track relays of the forward and in 
termediate track section of each block section 
each being operative when responding to coded 
energy to supply coded direct current energy to 
the rails of the adjacent track Section in the rear, 
each track Section having at the exit end there 
of an alternating current Supply device operative 
On the Supply of direct current thereto to supply 
to such track section alternating current energy 
coded at the Sane Code frequency as the direct 
Current energy which is supplied to said track 
section, the auxiliary relay for each track section 
Controlling the Supply of direct current to the 
Supply device of the adjacent track Section in 
the rear and being operative only when picked up 
to establish a circuit to permit direct current en 
ergy to be Supplied to such supply device. 

10. In a coded railway signaling system, in 
combination, a stretch of railway track over 
Which are operated locomotives equipped with 
Signaling apparatus responsive to the presence of 
coded alternating current energy in the track 
rails of the track stretch, the rails of said track 
stretch being divided by insulated joints into suc 
Cessive block sections, the rails of each block sec 
tion being divided by insulated joints into a 
for Ward, an intermediate and a rearward track 
Section, each track section in the track stretch 
having at the entrance end thereof a code foll 
iOWing track relay responsive to coded direct cur 
rent and receiving energy over the section rails, 
each track relay having associated therewith an : 
auxiliary relay which is picked up when and only 
When Said track relay is responding to coded en 
ergy, the auxiliary relay for the rearward track 
Section in each block section being operative 
When released to effect the Supply of coded direct 
current of a first code frequency and when picked 
up to effect the Supply of coded direct current of 
a second code frequency to the rails of the for 
Ward track Section of the adjacent block section 
in the rear, the track relays of the forward and : 
intermediate track section of each block section 
each being Operative When responding to coded 
energy to Supply coded direct current energy to 
the rails of the adjacent track section in the rear, 
each track Section having at the exit end there 
of an alternating current Supply device operative 
on the Supply of direct current thereto to supply 
to Such track Section alternating current energy 
coded at the same code frequency as the direct 
current energy Which is Supplied to said track 
section, the circuit for Supplying direct current 
to the Supply device for each track section being 
governed by traffic conditions in Such section 
and also by the auxiliary relay of the adjacent 
track section in advance and being complete 
when and only when said auxiliary relay is picked 
up and the track section to which energy is Sup 
plied by said device is occupied. 

11. In a coded railway signaling System, in 
combination, a stretch of railway track Over 
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which are operated locomotives equipped with 
signaling apparatus responding to the presence 
of coded alternating current energy in the track 
rails of the track stretch, the rails of said track 
stretch being divided by insulated joints into 
Successive block Sections, the rails of each block 
section being divided by insulated joints into a 
forward, an intermediate and a rearward track 
section, each track section in the track stretch 
having at the entrance end thereof a code foll 
lowing track relay responsive to coded direct 
current and receiving energy over the Section 
rails, each track relay having associated there 
with an auxiliary relay which is picked up when 
and only when said track relay is responding to 
coded energy, the auxiliary relay for the rear 
ward track section in each block section being 
operative when released to effect the Supply of 
coded direct current of a first code frequency and 
when picked up to effect the Supply of coded di 
rect current of a Second code frequency to the 
rails of the forward track section of the adjacent 
block Section in the rear, the track relays of the 
forward and intermediate track Section of each 
block section each being operative when respond 
ing to coded energy to Supply coded direct cur 
rent energy to the rails of the adjacent track 
Section in the rear, the rear Ward track Section 
in each block Section each having a steady en 
ergy detecting track relay receiving energy over 
the Section rails and being picked up When and 
only when steady uncoded direct current energy 
is supplied thereto, the auxiliary relay for the 
intermediate track Section of each block Section 
being Operative When released to effect the Sup 
ply of steady uncoded direct current to the rails 
of the rear Ward track Section of Such block Sec 
tion, each track Section having at the exit end 
thereof alternating current supply means for 
supplying to the rails of such section alternat 
ing current energy coded at the same code fre 
quency as the direct current energy supplied to 
the Section rails, the alternating current Supply 
means for the rearward and intermediate track 
Section of each block Section being governed by 
the auxiliary relay of the adjacent track section 
in advance and being operative to Supply energy 
only when said auxiliary relay is picked up, the 
alternating current Supply means for the for 
ward track section of each block section being 
governed by the auxiliary relay and the steady 
energy detecting track relay of the adjacent 
track section in advance and being operative to 
Supply energy only when said auxiliary relay or 
said steady energy detecting track relay is picked 
U). 

12. In a coded railway signaling System, in 
combination, a stretch of railway track Over 
which are operated locomotives equipped with 
signaling apparatus responsive to the presence of 
coded alternating current energy in the track 
rails of the track stretch, the rails of said track 
stretch being divided by insulated joints into a 
plurality of successive track sections including 
adjoining forward and rearward track Sections, 
each of Said track sections having at the entrance 
end thereof a code folloWing track relay reSpOn 
sive to coded direct current and receiving energy 
over the section rails, the track relay for said 
forward section having associated thereWith an 
auxiliary relay which is picked up when and Only 
When said track relay is responding to coded 
energy, said auxiliary relay being operative When 
released to establish a first supply circuit to effect 
the supply of coded direct current energy of a 
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first code frequency and when picked up to es 
tablish a second supply circuit to effect the Sup 
ply of coded direct current energy of a Second 
code frequency to the rails of Said real Ward Sec 
tion, a transformer having its secondary winding 
connected in series with said supply circuits, an 
approach relay which is energized when and only 
When Said rearward Section is Vacant, means Op 
erative when said approach relay is released to 
energize the primary winding of said transform 
er and thereby effect the supply to the rails of 
the rearward Section alternating current energy 
coded at the same code frequency as the direct 
current energy which is being supplied to the 
section rails, and means operative when said ap 
proach relay is picked up to short circuit the 
transformer primary winding to thereby reduce 
the impedance of the transformer secondary 
winding and correspondingly increase the value 
of the impulses of direct current energy supplied 
over said supply circuits. 

13. In a coded railway signaling System, in 
combination, a stretch of railway track over 
which are operated locomotives equipped With 
signaling apparatus responsive to the presence 
of coded alternating current energy in the track. 
rails of the track stretch, the rails of said track 
Stretch being divided by insulated jointS into a 
plurality of successive track sections including 
adjoining forward and rearward track sections, 
each of said track Sections having at the en 
trance end thereof a code following track relay 
responsive to coded direct current and receiving 
energy over the section rails, the track relay for 
Said forward Section having associated there with 
an auxiliary relay which is picked up when and 
Only when said track relay is responding to coded 
energy, said auxiliary relay being operative when 
released to establish a first Supply circuit to ef 
fect the Supply of coded direct current energy of 
a first code frequency and when picked up to 
establish a Second Supply circuit to effect tha 
Supply of coded direct current energy of a second 
code frequency to the rails of Said rearward Sec 
tion, a transformer having its secondary wind 
ing connected in Series with said supply circuits, 
an approach relay which is energized when and 
only when said rearward section is vacant, means 
operative when said approach relay is released 
and said auxiliary relay is picked up to energize 
the primary winding of said transformer and 
thereby effect the supply to the rails of said rear 
ward section alternating current energy coded at 
the same code frequency as the direct current 
energy which is being supplied to the rails of said 
section, and means operative when said approach 
relay is picked up or said auxiliary relay is re 
leased to short circuit the transformer primary 
Winding to thereby reduce the impedance of the 
transformer secondary winding and correspond 
ingly increase the value of the impulses of direct 
current energy supplied over said supply circuits. 

14. In a railway signaling System, in combina 
tion, a stretch of railway track over which are 
operated locomotives equipped with signal-ap 
paratus responsive to the presence of coded alter 
nating current energy in the track rails of the 
track stretch, the rails of said track stretch be 
ing divided by insulated joints into successive 
block Sections, the rails of each block Section be 
ing divided by insulated joints into a plurality of 
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entrance end thereof a direct current code foll 
lowing track relay receiving energy Over the Sec 
tion rails, each track relay having associated 
therewith an auxiliary relay which is picked up 
when and only when the track relay is respond 
ing to coded enei'sy, the auxiliary relay for the 
rea. WSird track Section in each block section being 
operative when released to effect the Supply of 
coded direct current of a first frequency to the 
rails of the adjacent track Section in the rear and 
when picked up to effect the supply of coded 
direct current of a second frequency to the rails 
of the adjacent track Section in the rear, the 
track relays of each of the track Sections except 
the track sections at the entrance ends of the 
block sections being effective when responding 
to coded direct current enargy to supply coded 
direct current of the same frequency to the rails 
of the adjacent track section in the rear, each 
track Section having at the exit end thereof 
means for Supplying to the rails of such section 
alternating current energy coded at the same 
frequency as the direct current energy Supplied 
to the rails of Such Section, the alternating cur 
rent Supply means for each track section being 
controlled by the auxiliary relay of the adjacent 
track Section in advance so as to be effective to 
Supply energy only When Said auxiliary relay is 
picked up. 

15. In a railway signaling system, in combina 
tion, a stretch of railway track over which are 
Operated locomotives equipped with signaling ap 
paratus responsive to the presence of coded alter 
nating current energy in the track rails of the 
track Stretch, the rails of said track stretch be 
ing divided by insulated joints into successive 
block Sections, the rails of each block section 
being divided by insulated joints into a plurality 
of track Sections, each track section having at 
the entrance end thereof a direct current code 
following track relay receiving energy over the 
Section rails, each track relay having associated 
therewith an auxiliary relay which is picked up 
When and only when the track relay is respond 
ing to coded energy, the auxiliary relay for the 
rear Ward track Section in each block section be 
ing operative when released to effect the supply 
of coded direct current of a first frequency to 
the rails of the adjacent track section in the 
rear and when picked up to effect the supply 
of coded direct current of a second frequency 
to the rails of the adjacent track section in the 
rear, the track relays of each of the track sec 
tions except the track sections at the entrance 
ends of the block sections being effective when 
responding to coded direct current energy to sup 
ply coded direct current of the same frequency 
to the rails of the adjacent track section in the 
rear, each track Section having at the exit end 
thereof means for supplying to the rails of such 
Section alternating current energy coded at the 
Same frequency as the direct current energy sup 
plied to the rails of such section, the alternating 
Current Supply means for each track section be 
ing controlled by traffic conditions in such sec 
tion and by the auxiliary relay of the adjacent 
track Section in advance so as to be effective to 
Supply energy only when said auxiliary relay is 
picked up and the section to which the energy is 
Supplied is occupied. 
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