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. My invention relates to railway traffic control 
ling apparatus and it has special reference to the 
organization of Such apparatus into systems 
wherein cab signals or other governing devices 
carried aboard a train vehicle to indicate or 
enforce the permissible running speed are con 
tinuously controlled by energy coded in accord 
ance With advance conditions and transmitted to 
the vehicle through the track rails. . . . . . 
One object of my, invention is to provide a 

novel and improved form of such organization. . 
Another object is to increase the flexibility, 

comprehensiveness and range of, application of 
train controlling systems of the class named. . . . . 
An additional object is to extend the number of 

cab signal indications which are obtainable from 
a restricted variety of trackway current codes. 
A further object is to accomplish the above by 

relatively simple additions to and without funda 
mental changes in the equipment of existing 
Systems of coded cab signaling... 

In practicing my invention, I attain the above 
and other objects and advantages by utilizing 
track circuit energy of one or another of a num 
ber of different carrier wave frequencies (such as 
100 and 200 cycles per second), coding or modu 
lating the energy of each of the frequencies so 
used at one or another of several different rates 
(such as 80, 120 and 180 supply circuit interrup 
tions per minute) and providing train carried 
indicating means which respond distinctively to 
cach different combination of frequency and cod 
ing of the trackway current. 
I shall describe three representative forms of 

railway traffic controlling apparatus embodying 
my invention and shall then point out the novel 
features thereof in claims. These illustrative 
embodiments of my inventive improvements are 
disclosed in the accompanying drawings in 
which: 

Fig. 1 is a diagrammatic representation of 
trackway apparatus incorporating my invention 
and arranged to supply the running rails with 
coded train control energy having a carrier wave 
frequency of one value under certain conditions 
and of a second value under other conditions; . . 

Figs. 2 and 3 are simplified representations of 
alternative means for providing train control en 
ergy of the second carrier wave frequency which 
is employed in each of the wayside. Systems of 
Figs. 1, 6 and 8; 

Fig. 4 is a diagrammatic view of train carried 
apparatus organized in accordance with my in 
vention into a five indication cab signalling sys 

tem suitable for cooperation with and control by 
the trackway apparatus shown in Fig. 1; 

Fig. 5 is a representation of a modified form of 
circuits for controlling the selector relays which 
are included in each of the train carried equip 
ments of Figs. 4, 7 and 9; 

Fig. 6 is a diagrammatic representation of 
trackway apparatus arranged to supply the run 
ning rails selectively with train control energy of 
two different carrier wave frequencies and ex 
tended to code the energy of each of these fre 
quencies at three different rates of supply circuit 
interruption; . . . . . . - . . . . . 

Fig. 7 is a diagrammatic view of train carried 
apparatus. Organized into a Seven indication cab 
signalling System. Suitable for control by the 
trackway apparatus of Fig. 6; 

Fig. 8 is a diagrammatic representation of a 
third form of trackway apparatus embodying my 
invention and arranged to supply the running : 
rails with coded energy of one or the other of two 
different carrier wave frequencies or with coded 
composite energy of both of those frequencies; 
and W - 

Fig. 9 is a diagrammatic view of a third form of 
train carried apparatus Organized into a ten indi 
cation cab signalling system suitable for control 
by the trackway apparatus of Fig. 8. . . 
Inasmuch as my invention contemplates an 

extension in the number of indications which can 
be provided by existing Systems of coded cab 
signalling, it will be helpful first to consider the 
nature and mode of operation of the apparatus 
which a representative form of such an existing 
System comprises. 
as being incorporated in each of the three cab 
signalling systems of my invention which are 
represented in Figs. 1-4, 6-7 and 8–9. AS an 
introduction to my inventive improvements which 
are disclosed herein, description Will first be given 
of the equipment of this illustrative form of exist 
ing system in which train control energy of but a 
single carrier wave frequency is utilized. - 

Considering first the trackway portions of this 
single frequency cab signalling equipment, these 
are included in the showings of each of Figs. 1, 6 
and 8. In all of those figures, the reference char 
acters and 2 designate the rails of a track over 
which it will be assumed that traffic moves in the 
single direction indicated by the arrow, or from 
left to right in the diagrams. Insulated rail 
joints 3 divide the protected stretch of this track 
into the customary successive Sections or blocks 
D-E, E-F, K-L, M-N, etc. and the rails of 

Such apparatus is represented 
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2 
each of these sections form a part of a track 
circuit of the usual character. 

Each track circuit is supplied with alternating 
current operating energy impressed, through a 
track transformer TT and a current limiting 
reactor 4, between the rails of the section at a 
point adjacent the traffic leaving or exit end 
thereof. This energy is derived from any suit 
able source and distributed to the several locations 
of track circuit division D, E, F, etc. in conven- . 
tional manner, as by the aid of a transmission 
circuit (not shown) extending along the right-of 
way. In the diagrams, characters B and C desig 
nate power distributing terminals which are Sup 
plied from one such source. To facilitate ex 
planation it will be assumed that the voltage of 
this source has a signal power frequency of 100 
cycles per second. 
Further included in each of the track circuits 

is the control winding of a track relay TR which 
is installed at the traffic entering end of the Sec 
tion. Each of these relays is of the alternating 
current type and, in addition to the control 
winding which is represented as being directly 
connected to the track rails, it is provided with 
a local or exciting winding 6 which receives al 
ternating current energy from the same source 
as does the track transformer TT at the opposite 
or exit end of the associated section. When 
both windings of the relay are simultaneously 
energized, the contacts of the relay (represented 
therebeneath) are actuated to their uppermost 
or front positions. When, however, either of the 
tWo Windings becomes deenergized, these con 
tacts return to their lowermost or back positions. 
As here shown, each of the track circuits nor 

mally receives steady energy from the Source 
B-C through a circuit which includes a contact 
7 of an approach control relay AR, a conductor 
8, and the associated track transformer TT. As 
long as the track section is vacant, the rails 
and 2 thereof transmit this energy to the track 
relay TR at the opposite end of the section and 
thereby maintain that relay actuated. When, 
however, a train occupies the section, the usual 
shunting action of its wheels and axles deprives 
the track relay of this steady energy and there 
by initiates operations which cause coded en 
ergy, suitable for controlling cab signals Cr' 
other train carried devices, to be impressed be 
tween the rails. 
The approach control relays AR, referred to 

above are installed at the locations of track Sec 
tion division and each is provided with an actu 
ating circuit which includes a location intercon 
necting line conductor 9 and a contact 6 of the 
track relay TR at the opposite or entrance end 
of the associated Section. Nornally each of 
these relays AR is deenergized by virtue of track 
relay contact 6 being held in its front position. 
When, however, a train coines into the associat 
track Section, the circuit just described supplies 
the relay with actuating current derived, in the 
particular arrangement shown, from a direct 
Current control Source which is designated by the 
terminals “plus” and “minus”. 
At Such times the alternating current poten 

tial impressed between the rails of the track 
Section is no longer steady but instead is "coded.' 
by virtue of the rail supply circuit being inter 
rupted at a definite rate according to the traffic 
or other conditions ahead. Such alternate open 
ing and closing of the energy Supply circuit is 
effected at each of the signal locations D, E, 
F, etc. by a code transmitter there represented 

2,194,871 
at CT. In the illustrative form shown, each of 

- these transmitters is provided with three circuit 
making and breaking contacts 80, 20 and 88. 
arranged for selective inclusion in the energiz 
ing circuit of the associated track transformer. 
EOuring operation of the transmitter these con 
tacts are continuously actuated by a motor or 
other suitable mechanism (not shown in detail) at three different speeds which, for purposes of 
explanation, will be assumed to be such as re 
spectively to provide codes of 80, 120 and i80 
energy pulses per minute. 
Operation of each transmitter is controlled by 

the associated approach control relay AR, the 
represented arrangement being such that the 
transmitter is brought into action only when a 
train occupies the track section to the rails of 
which the associated track transformer TT is 
connected. When the approach relay becomes 
actuated, as under conditions of section occu 
pancy, a contact. 26 thereof completes a circuit 
through which the transmitter driving mecha 
nism is Supplied with operating current from the 
source B-C and by way of a conductor 27. At 
the same time, contact l of the relay, connects 
the coding contacts 80, 20 and 80 of the trans 
mitter with the Supply terminal B by way of a 
conductor 28 and thereby conditions: these con 
tacts for Selective inclusion in the rail energiz 
ing circuit. As long, however, as the relay AR 
remains unactuated, as when the associated track 
Section is vacant, the two connections named 
above are broken and contact of that relay 
then maintains the track transformers TT con 
tinuously connected with the power source ter 
Iniinals B and C. . . . . 

Further included in each of the trackway 
Systems, represented in FigS. 1, 6 and 8 are way 
side signals S. positioned in the customary man 
ner adjacent the points of track section division 
D, E, F, etc. These signals are of a type suit 
abie for indicating to an approaching train the 
nature of the traffic conditions in the track sec 
tions inmediately ahead. As represented, each 
comprises a vertical standard supporting a plu- . 
rality of semaphore arms one above the other. 
Elevation of the uppermost arm signifies that 
the track section immediately ahead of the sig 
nal location is clear; elevation of the second arm 
from the top indicates that there are two clear 5t 
blocks ahead; elevation of the third arm from 
the top signifies that the three sections imme 
diately ahead of the signal are unoccupied; and 
SO. O. 

Control of each Wayside signal S, and also 
Selection of the character of the coded energy 
Supplied to the track section to the rear of that 
signal, is effected by a plurality of traffic govern 
ing relays H, J, J2, etc., installed at the asso 
ciated Section division location. These relays 
are provided with contacts which are included 
in actuating circuits for the semaphore arms of 
the signal and also with contacts 29 which serve, 
when conditions so I require, selectively to con 
nect one or another of the contacts 80, 20 and 
f 80 of the coding device CT in the rail supply 
circuit of the rear track Section referred to 
above. As long as a particular traffic governing 
relay is un'actuated the asociated semaphore 
arm of the controlled signal Soccupies its down 
Ward or traffic restricting position. When, how 
ever, the relay closes its front contacts, the sig 
nal circuit is completed by contact and the 
controlled semaphore arm is then moved up 
Wardly (by apparatus not shown) to an elevated 
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2,194,371. 
position-which signifies that the associated track 
sections in advance is clear. 
Thus, when all of the traffic governing relays 

H, J, J2, etc. or energized, the controlled signal 
S holds all of its arms in the elevated positions 
and displays the "clear” indication which signifies 
that the several blocks immediately in advance 
are vacant. Likewise, when all of the relays are 
deenergized, the signal drops all of its arms and 
then displays the “stop' indication which signi 
fies that the block which it directly protects is 
Occupied. Furthermore, when relay H only is en 
ergized, the signal indicates that only one block 
ahead is clear; when relay J is also energized, 
the signal shows that there are but two clear 
blocks ahead; when relays H, Ji and J2 are en 
ergized, the controlled signal indicates that there 
are three clear blocks ahead; and so on. 
The COde Selecting circuits at each signal lo 

cation, which include contacts 29 of the traffic 
governing relays H, J, J2, etc., are rendered ef 
fective only when the associated approach control 
relay AR is energized in response to the entrance 
of a train into the track section to the immediate 
rear. When, under this condition, relays H and 
J are energized, the associated track trans 
former TT receives energy through a circuit 
which includes conductor 28, contact 80 of the 
coding device CT, conductor 32, the relay contacts 
29 and conductors 3 and 8. This causes the 
rails of the track section to the immediate rear 
to be supplied with energy of the 180 code. When 
relay H only is energized, the track transformer 
circuit includes coding contact f20 and conductor 
33 and the track circuit is then supplied with en 
ergy of the 120 code. Finally, when relays H and 
J? are deenergized, energy of the 80 code is sup 
plied to the trackway through a circuit which in 
cludes coding contact 80 and conductor 34. 
The represented actuating circuits for the traf 

fic governing relays H, J, J2, etc. at each signal 
location receive energization from the before re 
ferred to direct current source designated by ter 
minals “plus” and “minus”. Respectively in 
cluded in all of these circuits are the contacts O, 
f f, f2, etc. of the track relay TR at the same 
location. Further included in the circuit for re 
lay Ji is a location interconnecting line con 
ductor 2 and contact 0 of the track relay at the 
next location in advance; in that for relay J2 is a 
line conductor 22, contact of the track relay 
at the first location in advance, the line con 
ductor 2 extending forward from that location 
and contact 0 of the track relay at the second 
location ahead; and so on. Similarly, the actu 
ating circuit for each of the relays J3 of Figs. 6 
and 8 includes contact f3 of relay TR at the same 
location, line conductor 23, contact 2 of relay 
TR, at the next location in advance, line con 
ductor 22, contact of relay TR at the second 
location in advance, line conductor 2, and con 
tact 0 of relay TR at the third location in ad 
WaCe. 

In operation of the Wayside signal control and 
coded energy Supply system which has just been 
described as forming a part of the trackway ap 
paratus of each of Figs. 1, 6 and 8, when all of the 
sections of the protected stretch of track -2 are 
unoccupied, the track relay TR at each of the 
Several signal locations is picked up, all of the 
relays H, J, J2, etc. in each of the associated 
traffic governing groups are picked up, and all of 
the approach control relays AR are dropped out. 
In consequence, all of the wayside signals S give 
unrestrictedly "clear' indications which signify 

3 
that the' several blocks immediately in advance 
of each are unoccupied and all of the track trans 
formers TT receive steady energy from the sup 
ply SOUrce B.-C. º 

As, now, a train advances through the stretch, 
the shunting action of its wheels and axles causes 
the track relay TR aSSociated with each section 
Occupied by it to release. This opens all of the 
traffic governing relay circuits which are carried 
through the contacts of that relay and also con 
pletes the circuit for the approach relay AR at 
the next location in advance. As a result, all of 
the relays H, J, J2, etc. at the location of this 
unactuated track relay become deenergized, the 
associated Wayside signal S indicates that the 
block which it directly protects is occupied, and 
the coding device CT at the advance location is 
brought into operation. It then codes the energy 
Supplied to the rails of the Occupied section at 
a rate which is determined by the condition of 
the associated traffic governing relays. 
At the entrance of the first vacant block to 

the rear of the above-mentioned train, relay H. 
only is energized, relays J, J2, etc. are deener 
gized and the signal S controlled thereby indi 
cates that there is only one clear block ahead; at 
the entrance of the Second vacant block behind 
the occupied one, relay J2 and remaining J relays 
of higher numeral suffix are deenergized and the 
controlled signal indicates that there are two 
clear blocks ahead; and so on. 

If the several Sections ahead of the referred 
to train are vacant, the traffic governing relayS 
H, J, J2, etc. at the location immediately in ad 
vance of that train assume positions in which 
their selector contacts 29 include coding contact 
30 in and exclude contacts 120 and 80 from. 

the supply circuit of the aSSociated track trans 
former TT. Under these conditions, the energy 
supplied from source B-C to the rails of the oc 
cupied track section is interrupted at the rate of 
180 times per minute. In the event that a sec 
tion comparatively close ahead is occupied by a 
second or advance train, the selector contacts 
29 of the traffic governing relays just referred to 
include coding contact 20 in the track trans 
former supply circuit. This causes the energy 
which is transmitted to the rails of the section 
occupied by the following train to be interrupted 
at the rate of 120 times per minute. Finally, if a. 
still closer section is occupied by the advance 
train. the contacts 29 include coding contact 80 
in the trackway circuit, and the energy Supplied 
to the rails of the section which the following 
train occupies is then interrupted at the rate of 
30 times per minute. 

Before considering the invention added por 
tions of the trackway apparatus of FigS. 1, 6 and 
8, the existing system portions of the cooperating 
train carried equipments of Figs. 4, 7 and 9 will 
first be described. 

Each of these equipments converts a measure 
of the coded energy present in the track rails 
and 2 into appropriate train controlling indica 
tions aboard the locomotive or other train ve 
hicle which carries the equipment. In the repre 
sentative form shown, the single frequency re 
sponsive portions of the apparatus of each of 
Figs. 4. 7 and 9 include a receiver 37-38, an 
amplifier 40, a master or code following relay 
MR, a decoding transformer IDT, decoding re 
lays DR, an indication giving cab Signal CS, a 
warning whistle W, an acknowledging switch 
45-46, and acknowledging relay P. 
Control energy from the running rails -2 is 
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44? 
transmitted to the train carried apparatus by 
the receiver. In the form shown, it consists of 
a pair of windings 37 carried on a laminated iron. 
bar 38 which is mounted ahead of the advance 
truck of the equipment carrying vehicle just 
above and spanning the two rails. These ele 
ments constitute the core and the Secondary of 
a transformer of which the rails are the primary 
and when alternating current flows in the rails 
voltages are induced in and additively combined 
by these windings 3T. 
The amplifier 40 is controlled by the combined 

output potential of the receiver windings and 
it, in turn, delivers an appropriately increased 
amount of actuating energy to the master relay 
AR. The simplified form of amplifier shown 

utilizes an electronic tube 39 and a master relay 
transformer 4. The Secondary winding of this 
transformer is connected to the operating wind 
ing of relay MRf; the primary winding is in 
cluded in a circuit through which a high voltage 
direct current source, designated by the terminals 
“--h” and '-h', passes current from the anode 
to the cathode of the tube; and the receiver 
output potential is impressed between the grid 
and cathode of the tube. 
When no current is present in the track rails 

ahead of the equipment carrying vehicle, or when 
unvarying alternating current flows therein, the 
tube grid potential is such that the flow of uni 
directional current through the primary of trans 
former 4 is constant. Under such circum 
stances no energy is transmitted to relay MRf. 
Vhen, hovever, the rails carry coded or periodi 
cally interrupted alternating current, the tube 
39 alters its impedance in step with the pulses of 
this trackway energy. This, in turn, causes the 
ransformer 4 to impress an alternating poten 

tial of the code rate frequency (80, 20 or 180 
cycles per minute for the apparatus shown) upon 
the actuating winding of the master relay. 

Interposed between the receiver and the am 
plifier is an electrical filter Q represented as 
icluding a first capacitor 42, a reactor 43 and 
a second capacitor 44. The elements of this 
filter are so interconnected and proportioned as 
to suppress all frequencies except that of the 100 
cycle or other selected carrier wave value. This 
makes it impossible for the master relay MR to 
respond to trackway energy having a carrier 
wave frequency differing substantially from the 
selected value above mentioned and thus renders 
the apparatus immune to interference from for 
eign currents. 
The master relay MR, f follows the coding of 

the energy which the windings 37 receive from 
the track rails. As shown, it is of the direct, 
gurrent polarized type and has a contact 47 
which shifts from one position to the other when 
the polarity of the relay energization changes 
and which, when the relay is unenergized, stays 
in the position to which it was moved by the 
last energization of the relay. In the particular 
arrangement represented, this contact is moved 
to its left-hand or "energy on' position (shown 
dotted) at the beginning of each pulse of track 
way energy (at which time the operating wind 
ing of the relay receives a "positive' half cycle 
of current from transformer 4), and at the end 
rf each trackway energy pulse (at which time 
the relay winding receives a "negative' half cycle 
of current) the contact is returned to its right 
hand or “energy off’ position (shown heavy) 
where it remains until another pulse of energy 
appears in the trackway. Thus, the contact 

primary. 

2,194,871. 
occupies its left-hand position during each “on' 
period of the trackway code and its right-hand 
position at all other times including the 'off' 
code periods. -- . . 

- Energization of the decoding transformer DT as 
is controlled by this contact 47 of the master 
relay... When following the trackway code, it 
pole changes a circuit from which the primary 
winding: of the transformer receives pulses of 
direct current at code frequency. Ordinarily 
this current is supplied to the transformer ener 
gizing circuit from the 32 volt headlight gen 
erator of the locomotive or other suitable direct 
current source designated in the diagrams by 
the terminals "plus' and “minus'. Also in- 5 
ciuded in the particular circuit shown are con 
tacts 48 and 49 of a selector relay FS later to 
be described. . As long as the master relay MR 
is following...a trackway code, these contacts. 
continuously occupy their front positions (by vir 
tue of controlling operations later to be ex 
plained) and through them the decoding trans 
former is maintained connected to the conductors 
52 and 53 of the primary supply circuit. 
When, now, the pole changing contact 47 of 25 

the master relay occupies its right-hand or 
"energy off" position, current from the positive 
supply terminal flows by way of conductor 53 
upwardly through the lower half of the trans 
former winding and to the negative supply ter 
minal by way of a mid tap connection 5t. When, 

0. 

30 

however, contact'.47. is shifted to its left-hand 
or "energy on position, the flow of current is 
by way of conductor 52. and then is downwardly sis 
through the upper half of the transformer 
The resulting code frequency pulses of primary 

current-induce in the secondary, winding of the 
decoding transformer DT an alternating current 
voltage of a frequency which is the same as is 
that of the trackway code by which the pulses 
are initiated. Thus, this secondary voltage will, 
in each of the particular systems disclosed, have 
a frequency of 80, 120 or 180 cycles per minute. 
It supplies actuating current to the three decod 
ing relays DR, through frequency selective cir 
cuits 54. 
These decoding relays DR, control the cab sig 

nal CS. As represented they are of the directo 
current type and each has a pair of signal control 
contacts 63 and 64 which are quick acting in both 
the pick-up and drop-out directions. When the 
relay is deemergized, these contacts occupy their 
lowermost or back positions and when the relays 
receives Sufficient energizing current to effect its 
actuation they are biased to their uppermost or 
front positions. - - 

In the arrangement shown, a full Wave rectifier 
55 is included in the circuit through which each 60 
of the relays DR receives energizing current from 
the decoding transformer DT. In the case of re 
lay DRH, the rectified supply circuit includes a 
reactor 56 and is responsive to coded energizing 
pulses having frequencies corresponding to all. 65 
three of the named 80, 120 and 180 trackway 
codes. In the case of relay DR 20, the supply cir 
cuit includes a capacitor 57 and a reactor 58 
which are so interrelated as to pass enough cur 
rent to actuate the relay only when energizing 70 
pulses of the 120 code frequency are received from 
the transformer DT. In the case of relay DRf80, 
the circuit includes a capacitor 6 and a reactor 
2 designated to be resonant at the 180 code fre 
quency and to energize the relay only when the 75 
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2,194,871 
decoding transformer passes energy pulses at the 
rate of 180 per minute. 

In operation of the decoding equipment just 
described, all three of the relays DR remain 
dropped out when the train carried apparatus 
receives uncoded steady energy or no energy at 
all; relay DRH only is picked up when the energy 
received from the trackway is of the 80 code; re 
layS DRH and DR2) are both picked up when 
the received energy is of the 120 code; and relays 
DRH and DR80 are picked up and relay DR 29 
is dropped out when energy of the 180 code is 
received from the track rails. 
A distinctive indication on the part of the cab 

Signal CS is produced by each one of the four 
just described positional combinations of the de 
coding relays DR. This train carried signal may, 
of course, be of any Suitable type adapted to in 
dicate the track conditions ahead by means of 
color light, position light or other aspects within 
the engine cab. As illustratively shown at CS, 
it consists of four electric lights 5, 5, 59 and A 
arranged to be energized selectively. To facili 
tate description, it will be assumed that, when 
lighted, these lamps respectively display the char 
acters by which they are marked in the diagrams 
and that the resulting signal aspects are inter 
preted by the engineman to mean that the maxi 
num permissible running speed is 5, 15, 50 or an 
“Authorized” maximum number of miles per 
hour. 

For supplying lighting current to the lamps, use 
is made of the locomotive headlight generator 
or other source designated in the diagrams by 
the terminais “plus” and “minus”. Included in 
and serving to control the lamp energizing cir 
cuits are the previously mentioned contacts 63 
and 64 of the decoding relays DR. 
When all three of these decoding relays DR 

are dropped out, as when the Signal carrying 
train goes into a track section already occupied 
by another train, cab signal lamp 5 is lighted. 
Its energizing circuit extends from the positive 
supply terminal, through the back contacts 63 
of all three decoding relays in Series, conductors 
66 and 6, the lamp 5, conductor 68, and the back 
contacts 64 of all three relays DR in series back 
to the negative Supply terminal. 
When relay DRH only is actuated, as when the 

signal carrying train is in an otherwise vacant 
track Section which is close behind a section oc 
cupied by another train ahead, cab signal lamp 
f5 is lighted. Its energizing circuit may be 
traced from the positive supply terminal, through 
back contacts 63 of relays DR20 and DR, 80 in 
series, front contact 63 of relay DR.H., conductors 
69 and 70, the lamp 5, conductor 7, front con 
tact 64 of relay DRH, and back contact 64 of 
relays DR 2 and DR80 in series back to the 
negative Supply terminal. - - 
When relay DR 20 is actuated, as when the 

signal carrying train is in a track Section fur 
ther removed from an occupied section in ad 
vance, cab signal lamp 50 is lighted. Its ener 
gizing circuit extends from the positive supply 
terminal through back contact 63 of relay DR 80, 
front contact 63 of relay DR. 29, conductors 2 
and 74, the lamp 50, conductor 6, front contact 
64 of relay DR.20 and back contact 64 of relay 
DR 8) back to the negative supply terminal. 

Finally, when relay DR 80 is actuated, as when 
the signal carrying train is in a track section so 
far removed from an occupied Section in advance 
as to make full or authorized speed safe, cab 
signal lamp A is lighted. Its energizing circuit 

5 
may be traced from the positive supply terminal 
through front contact 63 of relay DR 80, con 
ductor 8, the lamp A, conductor 8, and front 
contact 64 of relay DR? 80 back to the negative 
Supply terminal. 

Further forming a part of each of the train 
carried equipmentS represented in FigS. 4, 7 and 
9 are the customary means for supplementing 
the Visual indications given by the cab signal 
CS by an audible Warning which sounds when 
ever the Signal indication changes in the more 
restrictive or speed reducing direction. In the 
arrangement shown, this warning is eninitted by 
a whistle W which upon being placed in opera 
tion continues to blow until the engineman 
proves his alertness by acknowledging the change 
in indication Which initiated the blowing. Such 
acknowledgement is effected through the agency 
of a Switch 5-66 which, together with contacts 
of a group of acknowledging relays P, is included 
in circuits for controlling the whistle operation. 
The particular Whistle shown at W is sounded 

by coin pressed fluid, Such as air from the usual 
bi'ake Operating pressure system, Supplied there 
to from a conduit 82 through an electrically op 
erated valve 83. Normally this valve receives 
closing current, from the direct current terminals 
'plus' and "minus', through a circuit which in 
cludes front contacts 75 and 85 of the acknowl 
edging relay P50 (P60 in Figs. 7 and 9) and blade 
46 of the acknowledging switch. This current 
keeps the Whistle Silent. When, however, the cir 
cuit just described is interrupted, the valve opens 
and allows compressed air to pass into and oper 
ate the Whistle. 
The blades of the acknowledging switch 45-46 

are normally held in the represented upwardly 
biased positions by a compression spring 89. To 
Silence the Whistle, following a more restrictive 
indication change, the engineman depresses these 
blades and holds them in their downwardly bi 
ased positions for a short time interval. Blade 
46 then opens the whistle control circuit while 
blade 45 initiates actuating operations on the 
part of the acknowledging relays P. 
These acknowledging relays are arranged to 

be operated in a given sequence of which relay 
P5 marks the beginning and relay P50 (P60 in 
Figs. 7 and 9) the ending. As shown, each relay 
in the acknowledging group has a “pick-up 
winding 86, a “stick' winding 87, and a contact 
88 which controis the "stick' circuit of that re 
lay. All relays except the highest sequence de 
Vice also have a contact 84 which controls the 
"pick-up' circuit for the next relay in the oper 
ating sequence. In place of contact 84 that high 
est sequence relay is provided with the before re 
ferred to contacts 75 and 85 which form a part 
of the Silencing circuit for the whistle W. 
Current for energizing the referred to pick 

up and stick circuits is obtained from the termin 
als “plus” and “minus' of the same direct cur 
rent Source that Supplies lighting current to the 
cab Signal lamps. In the case of each relay, when 
neither of its two windings 86 and 87 is energized, 
the relay contacts occupy their lowermost or un 
actuated positions. When, however, energizing 
current is supplied to either or both of the two 
windings, the relay contacts are picked up. All 
of these acknowledging relays P, moreover, are 
Sufficiently Slow releasing as not to drop out their 
Contacts Within the Short interval of time which 
is required by the decoding relays DR, to shift 
their contacts from one position to the other in 
effecting a change in cab signal indication. 
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In the particular arrangement of pick-up and 

stick circuits represented, relay P5 receives pick 
up current (through its winding 87) when blade 
45 of the acknowledging switch is depressed and 
stick current (also through its winding 8) by Way 
of its own front contact 88 when closed if at that 
time signal lamp 5 is energized over conductor 
67; relay P5 receives pick-up current (through 
its winding 86) by Way of front contact 84 of 
relay P5 when closed and stick current (through 
its winding 87) by way of its own front contact 
88 when closed if signal lamp 5 is at that time 
energized over conductor it; and So on. 

in operation of the acknowledging equipinent, 
the whistle W normally remains inactive, as has 
already been pointed out, by virtue of its Silenc 
ing circuit being completed through front con 
tacts 75 and 85 and Switch blade 6. In the 
event, however, of a change in indication in the 
more restrictive direction, this circuit becomes 
interrupted, the warning whistle is brought into 
action, and the switch 45-46 must be operated to 
restore the acknowledging relays P to a condi 
tion in which the circuit may again be completed 
to Silence the Whistle. 

For example, aSSume that cab signal lanp A 
is lighted in response to decoding relay DR 80 
being actuated, which is the normal or clear ad 
vance track condition. In this situation, all of 
the acknowledging relays P are deemergized and 
released by virtue of all of their pick-up and 
Stick circuits being interrupted, and the back 
contacts 75 and 85 of relay P53 (PSO in Figs. 7 
and 9) complete the whistle silencing circuit. 
That circuit extends, under these conditions, from 
the positive supply terminal, through front con 
tact 63 of relay DR í8}, the iamp energizing Con 
ductor 78, conductor 78, back contact 5, con 
ductor 92, switch blade 36, conductor 93, the 
valve 83, back contact 85, conductor 27, the nega 
tive lamp energizing conductor 8t, and front 
contact 64 of relay DR, 8 back to the negative 
supply terminal. 

If in response to decoding relay DR, 83 drop 
ping out and relay DR 26 picking up lanp A goes 
Out and lamp 50 is lighted, the whistle starts to 
operate. This results from a disconnection, at 
contactS 63 and 64 of relay DR8), of the ener 
gizing source from the circuit just traced. As 
the engineman depresses the acknowledging 
Switch preparatory to Silencing the Whistle, blade 
45 thereof completes the pick-up circuit for relay 
P5 and the acknowledging relays P5-5-5E are, 
as a result, actuated in the Order named. (Also 
energized along With relays P5-5-5 is an 
added relay P35 which is included in the extended 
System of my invention that is represented in 
Fig. 4 and which is more fully described in a later 
portion of this specification.) Through “stick 
current now received from the conductor 74 
which energizes lamp 5), relay P5C locks itself 
in the picked-up position, and front contacts 75 
and 85 of that relay now connect the Whistle 
Silencing circuit with the Supply terminals “plus' 
and "minus' which are represented directly above 
these contacts. As the acknowledging switch 
later returns to its normal position, relay P5 drops 
Out and causes the pick-up circuit of each of the 
Other acknowledging relays to be opened. All of 
the acknowledging relays drop out except P50 the 
stick circuit of which is closed from conductor 4 
and through its front contact 88. At the same 
time, blade 46 of the switch completes the Whistle 
Silencing circuit and thereby discontinues the 
warning sound. 
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if in response to decoding relay DR 20 drop 

ping out, lamp 58 goes out and lamp 5 is lighted, 
the whistle is again operated. This results from 
a breaking at contact 63 of relay DR. 29 of the 
stick circuit for relay P50 and the consequent dis 
connection, at contacts 5 and 85 of that relay, 
of the whistle silencing circuit from the energiz 
ing terminals above referred to. AS the ac 
knowledging switch 45-46 is depressed, relayS 
P5-5-50 are again picked up in Order. Relay 
Pf5 nowy ocks itSelf in from “Stick” current re 
ceived from the conductor which Supplies en 
ergy to the lamp 5. Relay P50, in turn, is now 
also maintained actuated and contacts 75 and 85 
thereof silence the whistle as Soon as the Switch. 
45-46 later returns to its normal position. At 
that time acknowledging relay P5 is allowed to 
drop out. 

If in response to decoding relay DRH dropping 
out, lamp 5 goes out and lamp 5 is lighted, the 
whistle W once more operates. This results from 
a breaking, at contact 63 of relay DR.H., of the 
Stick circuit for relay P25; the dropping out of 
relays Pí5 and P50 which follows; and the be 
fore explained opening, at contacts 75 and 85 
of relay P5, of the Whistle silencing circuit. As 
the acknowledging Switch is depressed, all of 
the relays P are once more picked up in order. 
Relay P3 now locks itself in, by connection with 
the conductor 6 which supplies current to the 
lamp 5, and thus holds the remaining acknowl 
edging relays also picked up. Contacts 75 and 
85 of relay P50 now set up the Whistle silencing 
circuit and cause the whistle to cease operating 
When the SWitch 45-66 later returns to its nor 
mal position. Relay Pº does not, however, now 
drop out because its stick circuit is now com 
pleted by Way of its front contact 88 and con 
ductOr 6. 
Changes of cab signal indication in the Speed 

increasing or less restrictive direction do not 
produce Operations on the part of the warning 
Whistle W. This is because each indication 
change of that character is accompanied by the 
completion of the stick circuit for the next relay 
P in the acknowledging sequence. As has been 
indicated, these relays are sufficiently slow re 
leasing as not to drop out during the short inter 
wal of time that the decoding relays require to 
shift their contacts in effecting each less restric 
tive indication change. In consequence, each 
of Such changes allows only the relays below it 
in the acknowledging Sequence to drop out and 
keepS all of the acknowledging relays above it 
in the Sequence picked up. As a result, contacts 
75 and 85 of the whistle silencing circuit are 
maintained in their front positions during those 
changes and the whistle W is prevented from 
Operating until a more restrictive indication 
OCCUS. 

In the thus far described portions of each of 
the three cab signalling systems of Figs. 1-4, 
6-7 and 8-9 use is made of track circuit energy 
of but One carriel wave frequency, assumed to be 
100 cycles per second and shown as being supplied 
from source B-C. When coded at the illustra 
tive rates of 180, 120 and 80 rail supply circuit 
interruptions per minute, this energy respec 
tively causes the cab signal CS to display the in 
dications of A, 50 and 15; when this energy is 
uncoded or is not present in the track circuit, 
the signal is caused to display indication 5. 
The apparatus so far described thus corresponds 

to that used in a four indication system of con 
Wentional character. 
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as a limited number of indications is not Suff 
cient to take care of additional train control re 
quirements which recently have come to be 
regarded as desirable. Typically the Wayside 
portions of these existing installations made pro 
vision (includirig transmitters (CT) for coding the 
trackway current at a linited number of rates 
only, Such as the three above named, and the 
train carried portions thereof likewise provide 
correspondingly restricted decoding apparatus 
(including relays DR). Supplemental means for 
extending the cab signal indications obtainable 
from a restricted variety of trackWay current 
codes to a number Sufficient to meet all possible 
train control requirements are, therefore, needed. 

In order to Supply this particular need and gen 
erally to provide a cab signalling System of prac 
tically unlimited flexibility, comprehensiveness 
and range of application, I propose, as Was Stated 
at the beginning of this Specification, to utilize 
trackway energy of more than one carrier Wave 
frequency and to code or modulate the energy of 
each of the frequencies thus selectively used at 
One or another of the several different rates now 
customary or already provided for in existing in 
stallations. As will be seen presently, this pro 
posal permits the present Wayside coding devices 
CT and the present train carried decoders of 
eXisting installations to be used Without funda 
mental modification and requires that Supple 
ments be made only to the apparatuS and Cir 
cuits of those wayside sections or blocks which 
must transmit the additional indications and 
only to the train carried equipments which need 
to receive them. 
Three representative manners in which the 

above stated proposal may be carried into prac 
tice are disclosed by Figs. 1-4, 6-7 and 8-9. In 
all of these embodiments of my invention the 
added indications are obtained by the making of 
relatively Simple additions to and without funda 
mental changes in the equipment of the conven 
tional System of cab signalling already described 
as being of the four indication. Variety. 

Five indication system of Figs. 1-4 
The typical four indication cab Signalling SyS 

ten just referred to as being controlled by Single 
frequency trackway energy makes use of all of 
the Wayside apparatus represented at locations D 
and F of Fig. 1. At location E, however, I have 
additionally shown supplemental trackway equip 
ment by means of which one added indication 
may be provided for in the train carried appa 
ratus of Fig. 4. The arrangement of this supple 
mental equipment is such that at certain times it 
supplies the track rails. With coded train control 
energy of a carrier wave frequency which differs 
from the assumed 100 cycle value of Source B-C. 
The referred to energy of this Second frequency 

may be derived from any suitable alternating cur 
rent Source and distributed to the Warious Section 
dividing locations requiring it in any Suitable 
manner, as by the aid of a Second transmission 
circuit (not shown) extending along the right 
of-way. In Fig. 1 (and in Figs. 6 and 8 also) 
characters B2 and C2 designate power distribut 
ing terminals which are supplied from one Such 
source. If desired, the second frequency poten 
tial appearing between terminals B2 and C2 may 
also be generated locally by means of apparatus 
of the character shown in Figs. 2 and 3 (later to 
be described). 
The frequency of this supplemental energy may 

be of any value which differs sufficiently from 

that of the first source B-C and from interfering 
harmonics of commercial current frequencies to 
be clearly distinguishable therefrom by the train 
carried apparatus which it controls. Oile Such 
frequency value suitable for the application under 
discussion is 200 cycles per second. To clarify 
description, it Will be assumed, throughout the 
erainder of this specification, that the Voltage 
appearing between terminals B2 and C2 has a 
frequency of that 'epresentative Order. 

In the organization of equipment shown at 
location E of Fig. 1 USe is made of a transformer 
2T to transmit energy from this second source 
32-C2 to the trackway coding circuit under 
those preselected conditions already referred to. 
In the illustrative arrangement represented at 
location E, these garticular conditions are re 
fiected by the positions of a contact 3 of the 
traffic governing relay H and of contacts 2 
and is of the approach control relay AR. 
The traffic governing relay contact 3 is in 

terposed between the coding contacts 8 
2-8) of the transmitter CT and the two Sup 

ply sources of train control energy. It serves 
to select whether coding circuit conductor 28 
receives 100 cycle energy from Source B-C 
through contact of relay A.R. and a conductor 
S, or 200 cycle energy from source B2-C2 
through contacts 32 and 4 of relay AR, trans 
former 20 and conductor 3. 
The former Selection is made in accordance 

with those traffic conditions which involve oc 
cupancy by a train of one of the track Sections 
beyond or in advance of location E. Depending 
upon the remoteineSS of Such a train ahead, the 
rails of track Section B-E are Supplied, in the 
manner previously explained in detail, with 100 
cycle energy coded at the rate of 180, 120 or 80 
circuit interruptions per Erinute in the event that 
a train from the rear comes into the section 
named. 

Selection of energy from Source 32-C2 for 
Supply to the track Way may, of course, be raide 
in any additional special manner desired. For 
purposes of illustration, Fig. shows this selec. 
tion as being determined by a curve or other 
permanent speed restriction within track sec 
tion D-E where it is there so marked on the 
diagram. To simplify explanation, it Will be a S 
Suinned that 35 miles per hour is the maximurn 
Speed at which a train may safely proceed 
through this particular portion of the Section 
D-E. 

In the further interests of description clari 
fication, it will also be assigned that when only 
one section ahead of any of the non-curve coin 
taining blocks, such as E-F, is Wacant, as re 
flected by traffic governing relay H only, at the 
entrance thereof being actuated, the permissible 
running speed within that block is 50 milles per 
hour; and that when the Section immediately in 
advance of any one of the SectionS Cf the pro 
tected track stretch of Fig. 1 is occupied, as re 
flected by relay H at the entrance thereof being 
dropped out, a Speed of 5 miles per hour through 
that sectio should not be eXceeded. 
When, now, a train connes into Section D-E 

the associated relay TR, drops its contacts, there 
by completing (at 6) the actuating circuit for 
the approach relay AR at location E, contact 25 
of that relay places code transmitter CT in 
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and contacts 2 and 93 connect transformer 
225 to the supply source (32-C2. 

If one or nore track sections in advance Cf 
-E is vacant, relay H at location E will be 

picked up. Contact 3 of that relay then con 
nects coding circuit conductor 23 to 200 cycle 
Exply condittor í 23 and 1m3:iintains it discon 
nected from 100 cycle Supply conductor 90. 
Jinder these circunstances, transformer 2 

supplies the rails of section O-E. With 200 cycle 
hergy derived frcm source 32-C2. Contact 

A 28 of transmitter CT now codies this energy and 
track tranS formmer TiTºT transmitS it to the raciis in 
the usual manner. The circuit through Which 
this tilius coded 208 cycle energy is supplied to the 
track transiorner row extends fron one side of 
ne sccondary of transformer 2", through con - 

ductor 3, front contact i3 of relay it, conductor 
23, coding contact 23 of transmitter CT, com 
ductor 33, front contact. 23 of relay H, conductors 
3 and , the primary winding of ti'am" Sformer 
IT, and conductor (6 (common to both of the 
transformerS T"}" and 2?:37?") back to the other 
side of the Secondary of trasforme: 2 T. In 
trne cooperating apparatus of Fig. 4 (Carried by 
the train within section D-E and presently to 
e described), this 200 cycle track ciircuit energi 

of tlie 2 code causes the lain ªp 35 of an added 
cal sigghai unit CSa to ligit and thereby indicate 
to the engineman that a Sgeed of 35 miles per 
hiour should not be exceeded. 
As long as the train remains in the Section 

D-E containing the curve or other permanent 
speed lestricticin, it is desired that either of the 
larips 59 or A of signal CS ever be lighted to 
authorize a higher speed even though the track 
ahead in ay be vacant for a long distance. For 
this reason no use is inade at location E of the 
high speed authorizing coding contact 88 of 
the elipnert, theire lepiesented. 

if the track section E-Finnediately ahead of 
Section D-E is occupied, traffic govei'ining relay 
FI Will be dropped out. Contact 3 of this relay 
now connects coding circuit condit}ctor 23 to iOC 
cycle supply conductor 99 and maintains it dis 
connected from 200 cycle Supply conductor (3. 
When, now, a train is in section D-E, Source 
ES-C supplies the rails of that Section. With iO0 
cycie enstgy coded by contact 83 of the trans 
imitter CI and through a circuit Which may be 
traced from supply terminal B through front 
contact 7 of relay AR, conductor 8, back 
contact 3 of relay 3, conductor 28, coding con 
tagt 33 of t'ansmitter Ci, conductor 34, back 
contact, 23 of relay H, Conductol's 3 and 8, and 
the primary winding of transfornner Ti”T back to 
Supply terminal C. in the mannel previously 
explainsd, this 100 cycle track circuit energy of 
the SE code causes the lamp S of cab signal CS 
to light and thereby indicate to the engineman 
that a speed of 15 Inities per hour should not be 
exceeded. 
When employing multi-frequency trackway 

energy in the mannel represented at location E, 
provision is made for at all times supplying the 
local or exciting Winding of the track relay TR. 
to the immediate rear, Ol' at location D in the dia 
gram of Fig. 1, with energy of the same character 
as is timat ilmpressed upon ühe track transformaer 

which supplies the rails of the intervening 
Section, Or D-E j: the diagram. TitaiS provisioxa 
takes the for Ci a in3 cGiiductor 6 Vinich con - 
hects the relay Winding directly with the trans 
former primary supply conductC 8 at location E. 

Regardless now of whether the energy Supplied 
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through transformer TT at that location to the 
rails of section i)-E and by them to the control 
or track Winding of leiay TR at location E is of 
the 100 cycle variety from source B-C or of the 
200 cycle variety from source 38-C2, the excit 
ing Winding 8 of that reiay siminuitaneously l’e- 
ceive:S teineºlºgy of the Stème frequelincy through. line 
conductor 05. This petits energy from either 
of the Sources named to pick up the track relay 
at location ID and otherwise assures the prope 
functioning of that relay under all possible op 
erating conditions of the nulti-frequency equip 
Inent at location E. 

Further regarding the facilities for supplying 
energy of the Second carrier wave frequency ex 
plained as appearing between terminals B2 and 
C2, it has already been in entioned that this ener 
gy may be generated localy at each of the track 
Section division locations. Where equired. When 
this second frequency is of the aSS Lilled Value of 
200 cycles per second, the apparatus of Fig. 2 
inay be employed with advantage for the pill'- 
pose named. 
in the arrangerinent of Fig. 2, the Second fre 

quency energy is obtained more or less directly 
from the 100 cycle Supply source B-C, a full 
wave rectifier 8 being interposed between the 
transformer 280i and that source. When ener 
gized by this 100 cycle Woltage the rectifier causes 
recuring pulsations of unidirectional voltage 
in the number of 200 per second to appear 
between itS Output terminais, With Which con 
ductors 3 and are respectively connected. 
Each one of these julisations is produced by each 
half Wave of tile lectifier Supply potential and 
it, in turn, ciculates though the primary Wind 
ing of transformel 2(E)i? a unidirectional current 
which first builds up fron Zero to a maximum 
and Élie: again decl'eaSes tO Zero. 

In Consequence, the alternating electromotive 
force induced in the Seconda'y Winding of that 
transformer has a frequency Which is double that 
of the 100 cycle rectifier supply potential. This 
connes about froin the fact that each build up of 
primary current in the transformer 2 GT pro 
duces a positive half cycle of Secondary voltage 
and each decrease in primary cul'rent which foll 
lows silliarly produces a negative half cycle of 
voltage in the secondary Winding. 
When the 208 cycie energy is stipplied in the 

manner just described, the approach relay con 
tacts 02 and : 34, used by the arrangernent of 
location E of Fig. i., iinay be dispensed with and 
the control circuits shown in Fig. 2 for the recti 
fier 93 substituited therefor. Thi:se include the 
contaci i of the approach reiay AR and a con 
ductor i . As olig as the track Section with 
which the Supply apparatliS of Fig. 2 may be as 
sociated is vacant, the represented 200 cycle gen 
erating apparatus is unenergized. When, how 
ever, a train cones into that Section, contact : 
connects the rectifier with Source B-C and 
places transformer 23 GT in a condition for Sup 
plying the rails of that S&ction. With 200 cycle 
energy by Way of relay contact 3 and conduc 
tol. 28. 

Energy of the second carrier wave frequency 
rnay also be generated locally by means of the 
tuned reed alternator shown in Fig. 3. In the 
arrangement of that figure transformer 26 (T 
receives primary energizing current, from a direct 
current source designated by the terminals "plus' 
and "minus,' through a circuit, which is periodi 
cally interrupted by a reed type vibrating mem 
þer í 2. 

10 

15 

20 

25 

30 

40 

45 

50 

SS 

65 

Typically, this reed is of iron or other 75 

  



O 

5 

20 

25 

30 

35 

50 

60 

65 

70 

2,194,871 
magnetic material and one end thereof is rigidly 
fixed to a suitable stationary Support. Moreover, 
the reed has a natural rate of vibration which 
corresponds to the desired frequency of the out 
put voltage of transformer 200T. 

Driving movement is imparted to the reed by 
an electromagnet 3 the energizing circuit of 
which is completed at point 4 each time that 
the reed approaches its lowermost position and 
thus the vibration is maintained as long as this 
driving circuit is supplied with energy. When 
in its lowermost position the reed sets up a circuit 
through which current flows by way of conductor 

upwardly through the lower half of the pri 
mary winding of transformer 200T to mid tap 

5; when in its uppermost position the reed 
completes a similar circuit through which current 
flows by way of conductor 09 downwardly 
through the upper half of the transformerº pri 
mary and to the negative supply terminal, also 
by way of mid tap 5. 
Each complete vibration of the reed thus causes 

a cycle of alternating current voltage to be in 
duced in the secondary winding of the transform 
er and in this manner an electromotive force Cor 
responding to that of source B2-C2 is generated 
whenever approach relay AR actuates its contact 
fo2 to the upward or front closed position. Be 
cause of the greater flexibility, which permits 
energy of a frequency value which is not neces 
sarily a multiple of that of source B-C to be 
produced, this tuned reed alternator Will in many 
instances be found especially useful. 
Comparable flexibility may, of course, also be 

obtained by employing a small motor generator 
set or other equivalent means to provide the Sec 
ond frequency energy now under consideration. 
Such means, as well as the expedients of Figs. 2 
and 3, may be used to take the place of the Sup 
ply source terminals B2 and C2 in each of the 
wayside systems of Figs. 1, 6 and 8. 

Returning now to the complete System of Way 
side apparatus represented in Fig. 1, it will have 
become apparent that this equipment operates 
to supply the track rails selectively with train 
control energy derived either from source B-C 
(assumed to be of 100 cycle per second frequency) 
and coded at 180, 120 or 80 supply circuit inter 
ruptions per minute or derived from source 
B2-C2 (assumed to be of 200 cycle frequency) 
and coded at the rate of 120 circuit interruptions 
per minute. As has already been explained, the 
first frequency or 100 cycle energy causes the cab 
signal CS of the cooperating train carried equip 
ment of Fig. 4 to give one or another of the four 
indications A, 50, 15 and 5. In order that this 
equipment may also respond to the second fre 
quency or 200 cycle energy and thereby display a 
fifth indication, I supplement the conventional 
four indication portions thereof by certain addi 
tional apparatus which will now be described. 
As shown in Fig. 4, this added apparatus com 

prises the before referred to cab signal CSct for 
displaying the fifth indication, an acknowledging 
relay P35 for that signal, a pair of selector relays 
FS and FS2 for at times transferring the control 
of decoding relays DR from the main cab signal 
CS to the added signal CSO, a master or code foll 
lowing relay MR2 for assisting master relay MR, 
in controlling the two selector relays, and a filter 
Q2 for transmitting to master relay MR2 train 
control energy of the second carrier Wave fre 
quency only. 
As represented, the added master relay MR2 

is a duplicate of the first master relay MR í which 

9 
follows the coding of 100 cycle trackWay energy. 
Actuating current is delivered to this second re 
lay by an associated amplifier 4ed, which, like the 
first amplifier 40, is controlled by potential in 
ductively picked up from the track rails and 2 
by the receiver windings 3. Such control poten 
tial, when of the proper character, is transmitted 
to the grid circuit of amplifier 400 by the filter 
Q2. 
This second filter is represented as being of the 

same character as the filter shown at Q in a SSo 
ciation with relay MR. It differs, however, in 
that its elements 42a, 43a and 44a are so pro 

O 

portioned as to suppress all frequencies except 
that of the 200 cycle or other selected second car 
rier wave value. In consequence, the master relay 
MR2 responds only to trackWay energy having a 
carrier Wave frequency of that Second Value. 

Operation of the added master relay MR2 by 
200 cycle trackway energy is the same as that of 
the first master relay. MR by 100 cycle energy. 
During the 'off' periods of the trackway code, 
contact 47 thereof occupies its right-hand or 
“energy off’ position and during each “on' code 
period of 200 cycle trackway energy this contact 
is held in its left-hand or 'energy on' position. 
The Selector Or control transferring relays FS 

and FS2 are respectively associated with, and 
controlled by, the code following relays MR, and 
MR2. Each is provided with contacts which are 
slow acting in the drop-out direction and quick 
acting in the pick-up direction. These contacts 
Occupy their lowermost or back positions when 
the relay is deenergized and are moved to their 
uppermost or front positions when the relay is 
energized. The slowness of their release, more 
over, is such that they remain continuously picked 
up when the relay is intermittently energized at 
the closely spaced intervals determined by the 
coded energy pulses Which the apparatus of Fig. 
1 supplies to the track Way. 
Actuating current for these selector relays ES 

and FS2 is selectively transmitted to the operat 
ing windings thereof through circuits which are 
respectively controlled by the two master relays 
MR, and MR2. In the arrangement shown, this 
current is supplied from the direct current source 
identified with the terminals "plus' and “minus'. 
Included in the actuating circuit for relay FS is 
the contact 47 of relay MR, f and conductor 52 
and in that for relay FS2 is the contact 47 of relay, 
MR2 and a conductor S. ... " 

Whenever the master relay MR shifts its con 
tact to the left-hand position, as during each 
"on' period of coded 100 cycle trackway energy, 
Selector relay FS thus receives actuating cur 
rent through a circuit Which extends from the 
positive Supply terminal, through left biased con 
tact 47 of relay MR, , conductor 52, and the Wind 
ing of relay FS back to the negative supply ter 
minal. When, and as long, however, as master 
relay MR holds its contact in the right-hand 
position, Selector relay FSF remains unenergized 
and unactuated. 

Likewise, whenever master relay MR2 shifts 
its contact to the left-hand position, as during 
each “on' period of coded 200 cycle trackway 
energy, selector relay FS2 receives actuating cur 
rent through a comparable circuit extending 
from the positive Supply terminal, through left 
biased contact 47 of relay MR2, conductors 6 
and i? 7, and the winding of the relay FS2 back 
to the negative Supply terminal. As long, how 
ever, as the contact of master relay MR2 occupies 
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its right-hand position, selector relay FS2 also 
remains unactuated. 
Accordingly, whenever master relay MR, is 

following a trackway code, the Spaced pulses of 
energizing current Supplied to the first selector 
relay FS through the circuit first traced above 
act to maintain the contacts of that selector re 
lay continuously in their picked-up positions, 
this uninterrupted actuation being made possible 
by the before mentioned slow releasing charac 
teristics of the relay. Once effected it continues 
as long aS code following operation on the part 
of relay MR, continues. 
When thus picked up, contacts 48 and 43 of 

relay FS establish the earlier mentioned con 
nection of the decoding transformer DT With the 
primary Supply conductors 52 and 53, contact, is 
of master relay MR, then pole changes the direct, 
Current Supply circuit for the primary winding of 
transformer DT, and the deccoding relays OR now 
Selectively pick up in accordance With whether 
the trackWay energy which operates master relay 
MR is of the 80, 20 or 89 coding. Under such 
conditions, the contacts 63 and 64 of these de 
Coding relays complete the energizing circuit, for 
One Or another of lamps A, 50, 15 and 5 of the cab 
Signal CS. m 

Likewise, whenever the master relay MR2 is 
following a trackway code, as when the energy 
Supplied by the apparatus of Fig. 1 has a carrier 
Wave frequency of 200 cycles per second, the sec 
Ond Selectorrelay FS2 maintains its contacts con 
tinuously picked up in response to the spaced 
pulses of energized current which then are re 
ceived by its winding. Under these conditions, 
contacts. 23 and 24 of relay FS2 connect the de 
Coding: transformer DT to the supply conductors 

6 and 8 which are controlled by the master 
relay MR2, and the direct current supply circuit 
for the primary winding of transformer DT now 
is pole changed by the contact 47 of relay MR2 
in a mariner comparable to that previously ex 
plained in connection with relay MRf. 
That is, when contact 47 of the master relay 

MR2 occupies its right-hand or “energy off’ posi 
tion, current flows downwardly through the upper 
half of the transformer primary by way of a cir 
cuit which extends from the positive supply termi 
nal, through the right-biased contact 47 of relay 
MR2, conductor 8, front contact f 23 of relay 
FS2, conductor 2, the upper portion of the 
transformer primary and the mid tap 5 to the 
negative supply terminal. When, however, the 
above referred to contact 47 is biased to its left 
hand or 'energy on' position, current, flows up 
Wardly through the lower half of the transformer 
primary by way of a circuit which may be traced 
from the positive supply terminal, through the 
left-biased contact 47, conductor 6, front con 
tact - f24 of relay FS2, conductor 22, the lower 
portion of the transformer primary, and the mid 
taip 5 back to the negative supply terminal. 
From the foregoing it will be seein that when the 

decoding transformer DT receives pulses of pri 
mary current which are pole changed at code 
frequency by master relay MR2 in response to 200 
Cycle. energy in the trackway, the action of the 
decoding relaySDR is exactly the same as when 
these relays are controlled by. master relay MR 
in response to 100 cycle trackway energy. In both 
instances the primary current pulses induce in 
the decoding transformer Secondary an alternat 
ing current, voltage; having...a frequency which is 
the Same as that of the trackway code which 
initiated the pulses. Regardless, therefore, of 
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whether this secondary voltage results from coded 
trackway energy of the 200 cycie carrier way fre 
quency or of the 100 cycle frequency, it Supplies 
actuating current to the decoding relays DR 
through the previously daScribed frequency Selec 
tive circuits 54 and in either instance relay DRH 
responds to coded energizing pulses determined by 
all three of the named 30, 120 and 180 track Way 
codes, relay DR 2 responds only to pulses deter 
mined by the 120 code, and relay DR30 responds 
only to pulses determined by the 180 code. 

If desired, the selector Irelays FS and FS2 of 
the train carried equipment of Fig. 4 (and of Figs. 
7 and 9 also) may also be rendered Selectively 
I'esponsive to code following operations On the 1. 
part of master relayS MR, and MR by use of 
energizing circuits of the modified form repre 
Seited in Fig. 5. In the Scheme of that figure, 
the direct current winding of each of the named 
Selector relays is connected. With the Secondary 
Winding Cfa, transformer 282 through the medium 
of a rectifier 243. The primary Winding of this 
transformelº is, in turn, connected acroSS the con 
ductors of the pole changing circuit which the 
asSociated master relay MR, controls and is also : 
provided with a mid tap 244 joined to the nega 
tive terminal of the direct current Source fron 
which the transformer DT of the decoding appa 
ratus is energized through the master relay con 
tacts 4. 
As long as the master relay is inactive, unvary 

ing current flows through one of the primary 
halves of the transformer 242 and no energy is 
by it transferred to the controlled Selector relay 
FS. Under Such conditions that relay accordingly 
remains unactuated. In the event, however, that 
the master relay is following a trackway code, the 
transformer primary receives code frequency 
pulses of direct current which induce an alter 
nating voltage of the same frequency in the sec 
ondary. Through rectifier 283, that voltage ener 
gizes the winding of the Selector relay and causes 
it to pick up its contacts. The circuits shown 
being untuned, selector relay FSF thus responds 
to 100 cycle trackway energy of all three of the 80, 
120 and 180 codes and selector relay FS2 likewise 
responds to 200 cycle train control energy of all 
three of the named codings. 

Further considering now the added cab signal 
CSa of Fig. 4, it is there shown as being provided 
with but a single lamp 35. To facilitate descrip 
tion it will be assumed that when lighted this lamp 
displays the character by which it is marked and 
that the resulting signal aspect is interpreted by 
the engineman to mean that the maximum per 
missible running speed is 35 miles per hor. In 
the illustrative arrangemont represented, this sig - 
nal CSa is controlled by contacts 63 and 64 of the 
decoding relays DR20 and DR, 8R through a cir 
cuit which is routed through transfer contacts 
i 26—27 and 28—29 of the selector relays ES 
and FS2. 
Current for lighting the signal lamp 35 is Sup 

plied by Way of this circuit from the same direct 
Current Source aS energizes the amps of the main 
cab signal CS. This lamp energizing circuit is 
Set up by the transfer contacts just referred to 
Whenever the Selector relay FS2 is picked up and 
relay FS is dropped out, as when coded 200 cycle 
control energy is being received from the trackway 
and is completed by the actuation of decoding 
relay DR 20 and the dropping out of relay DR80, 
a positional combination which takes place when 
the received trackWay energy has a carrier Wave 
frequency of 200 cycles per second and is coded at 
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the rate of 120 supply circuit interruptions per 
minute. The circuit extends from the positive 
Supply terminal, through back contact 63 of relay 
DR. 80, front contact 63 of relay DR 20, conductor 
2, back contact 26 of relay FS, conductor f30, 

front contact 27 of relay FS2, conductor 7.2b, the 
lamp 35, conductor 76 b, back contact 28 of relay 
FS, conductor f3, front contact. 29 of relay FS2, 
conductor 6a, front contact 64 of relay DR?20 
and back contact 64 of relay DRf80 back to the 
negative supply terminal. 
The energizing circuit for lamp 5 of cab signal 

CS, completed under conditions of 100 cycle track 
way energy reception, is carried through transfer 
contacts 26-33 and 34-29 of the selector 
relays FS and FS2. This circuit is set up by the 
Contacts named when relay FS is actuated and 
relay FS2 is unactuated and is completed when 
decoding relay DR 20 is actuated and relay DR? 80 
is unactuated. It may be traced from the positive 
supply terminal through back contact 63 of relay 
DR 80, front contact 63 of relay DR 20, conductor 
72, front contact 26 of relay FS, conductor. 32, 
back contact 33 of relay FS2, conductors 72a and 
74, the lamp 50, conductor 76, front contact 34 of 
relay FSI, conductor 35, back contact 29 of 
relay FS2, conductor 76ct, front contact 64 of re 
lay DR 20 and back contact 64 of relay DR80, 
back to the negative Supply terminal. - 
In the arrangement represented in Fig. 4 (and 

Fig. 7 also), the control circuit assigning contacts 
26-27-33 and 28-29-34 of the two se 

lector relays FS and FS2 are self checking, that 
is, each circuit carried through a front contact 
of one relay is also carried through a back con 
tact of the other, and vice versa. This requires 
that both relays must operate in the manner in 
tended before the circuit can be completed and 
constitutes a precaution which safeguards against. 
the giving of false indications on the part of the 
cab signal lamps in the event of improper relay 
operation. 
The added acknowledging relay P35 associated 

with the lamp of cab signal CSct is represented 
as being a duplicate of the slow releasing 
acknowledging relays P5, P5 and P50 which are 
associated with the lamps of the signal CS.. It 
aids in controlling the whistle W and causes it 
to supplement the visual indication given by the 
signal CSG, whenever a change involving that in 
dication is in the more restrictive or speed re 
ducing direction. 

In the particular arrangement of acknowler 
edging relays shown in Fig. 4, relay P35 is in 
cluded between relays P5 and P50 in the actu-- 
ating sequence previously described and its “pick 
up' and 'stick' windings 86 and 3 are ener. 
gized through circuits comparable to those ai 
ready described for relays P5-5-50. That is, 
the pick-up circuit for this added relay P35 is 
completed by contact 84 of relay P5 when picked 
up while the stick circuit therefor is completed 
when contact 83 of relay P35 is picked up if added 
cab signal lamp 35 is at that time energized over 
conductor 2b. 
The operation of the five indication acknowl 

edging equipment shown in Fig. 4 Will now be ex 
plained. Nornally, as has been pointed out, the 
Warning Whistle W., remains inactive by virtue 
of its silencing circuit being completed through 
front contacts 5 and 85 of relay P50 and blade 
46 of the acknowledging switch. If signal lamp 
A is lighted, all of the relays P5-5-35-50 are 
dropped out and the Whistle silencing circuit 
(previously described as including back contacts 
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75 and 85 of relay P50) then is connected across 
the lamp energizing conductors 18 and 8 . . If, 
however, any one of the remaining lamps 50, 35, 
5 and 5 is lighted, the acknowledging relay P50 

is picked up and the silencing circuit then is en 
ergized from the positive and negative Supply 
terminals shown as being connected to the front 
points of contacts 75 and 85. 

If lamp A, assumed originally to be active (re 
lays FS-DRH-DR, 80 picked up; FS2-DR, 29 
dropped out), goes out and lamp 50 is lighted 
(relays FSf-DRH-DR 20 picked up; FS2 
IDR, 89 dropped out), the Supply of silencing en 
ergy first referred to above is interrupted at Con 
tacts 63 and 64 of the decoding relay DRf80 and 
the whistle starts to operate. Depression of the 
acknowledging switch 45-46, preparatory to 

a circuit, which extends from the positive supply 
terminai, through conductors, 9 and 94, the 
switch blade 45, conductor 95, the relay winding 
87 and conductor 90 back to the negative supply 
terminal. 

Relay P5 then picks up relay P5 over a cir 
cuit which extends from the positive supply ter 
minal, through conductors 9l and 94, front con 
tact 84 of relay P5, conductor 96, winding 86 of 
relay P 5 and conductor 90 back to the negative 
supply terminal. Relay P5, in turn, now picks up 
relay P35 over a circuit which extends from the 
positive supply terminal, through conductor 9, 
front contact 84 of relay P 5, conductor 37, the 
winding 86 of relay P35 and conductor 9C back 
to the negative Supply terminal. Finally, relay 
P35 picks up relay P50 over a circuit which ex 
tends from the positive supply terminal, through 
conductors 9 and 94, front contact 84 of relay 
P35, conductor 97, the winding 86 of relay P58 
and conductor 90 back to the negative Supply ter 
minal. 
Relay P50 locks itself in over a stick circuit 

which may be traced from the positive supply ter 
minal, through back contact 63 of relay DRf80, 
front, contact 63 of relay DR 20, conductor 2, 
front contact í26 of relay FSÍ, conductor 132, 
back contact, 33 of relay FS2, conductors 2a and 
74, front contact 88 of relay P50, conductor 98, 
the winding 87 of that relay and conductor 90 
back to the negative supply terminal. Contacts 
75 and 85 of relay P50 now connect the whistle 
silencing circuit directly with the associated posi 
tive and negative energizing supply terminals. 
This circuit is completed and the Whistle silenced 
when blade 45 of the acknowledging Switch re 
turns to its upward or normal position. At that 
time blade 45 breaks the pick-up circuit for re 
lay P5, that relay releases relay P5 by breaking 
its pick-up circuit at contact 84, and relay P5, 
in turn, releases relay P35 by interrupting its 
pick-up circuit. 

If lamp 50 goes out and lamp 35 is lighted 
(relays FS2 - DR. H - DR 20 picked up; 
FS-DR, 83 dropped out), relay P50 drops out, 
as a result of its stick circuit having been inter 
rupted at contacts 38 and 33 of the selector 

silencing the whistle, first picks up relay P5 over 

5. 

6 

6. 
relays FS, and once nore places the whistle W . 
in operation. As the acknowledging switch 
45-48 is depressed, relays P5-5-35-50 are 
again picked up in order. Relay P35 locks itself 
in over a stick circuit which extends from the 
positive Supply terminal, through back contact 
63 of relay DRE 89, front contact 63 of relay 
DR 20, conductor 2, back contact 26 of relay 
FS, conductor 30, front contact 27 of relay 
FS2, conductor 12b, front contact 88 of relay P35, 
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conductor 39, the winding 8 of relay P35, and 
conductor 99 back to the negative Supply terminal. 
Contact 84 of relay P35 maintains relay P30 
picked up and the contacts 75 and 85 of that 
rejay now connect the Whistle silencing circuit 
directiy with its special enel'gizing terminals. 
This circuit is completed and the Whistle silenced 
When he acknowledging, switch returns to its 
incrmal position. At that time relays P5 and P5 
drop out. 

If lain p 35 goes out and lamp 5 is 
liglied (IrelayS F S — ID ER, H - picked up; 
FS2-DR; 23-DR 33 dropped out), relayP5, once 
more drops out, as a result cf the stick circuit 
for relay P35 having been interrupted at contacts 
2S and 2 of the Selector relays and at con 

tact 63 of relay !)R í23, and again places tiae 
Wilise W in Operation. As the acknowledging 
switch is depressed, relays P5-5-35-5 are 
once more picked up in order. Relay PS. now 
locks itself in by connection, through its OWn 
contact 88 and conductor 99, with the conductor 
it over which lamp 5 is energized. Its contact 
84 maintains relay F33 picked up which, in turn, 
holds l'elay P5 picked up. Contacts 15 and 85 
of that relay now connect the whistle silencing 
circuit with its energizing terminals. This cir 
cuit is completed and the whistle silenced when 
the acknowledging switch returns to its normal 
position, at which time relay P5 drops out. 

Finally, if lamp 5 goes out and lamp 5 is 
lighted (Irelays FS t-FS2-DRH-DR i 20-DR 180 
dropped out), relays P5-35-56 drop out in 
the order named, as a result of the stick circuit 
for relay Pf 5 having been broken at contact 63 
of relay DR.H., and the whistle is again placed 
in operation. As the acknowledging switch is 
depressed, relays P5-f5-35-50 are again 
picked up in order. Relay P5 now locks itself 
in by a connection of its winding 87, through its 
own contact 88, with the conductor 67 over which 
the lamp 5 is energized, and thus holds the re. 
Imaining acknowledging relays also picked up. 
Contacts 75 and 85 of irelay P58 then cooperate 
with the acknowledging switch, when returned to 
its normal position, to discontinue action on the 
part of the Whistle. 
Changes of cab signal indication in the speed 

increasing or less restrictive direction do not, 
as has been mentioned, bring the warning 
whistle into action. Each indication change of 
this character is accompanied by the completion 
of the Stick circuit for the next relay P above 
the aSSociated one in the acknowledging se 
quence and all of these relays are sufficiently 
slow releasing as not to drop out during those 
shot intervals of time in which the decoding 
relays DR and the selector relays FS shift their 
contacts from one position to the other in ef 
fecting indication changes. Upon the occasion 
of each less restrictive change, therefore, only 
the relays below the aSSOciated one in the ac 
knowledging sequence are allowed to drop out 
while all those above it are maintained picked up 
until a more restrictive indication takes place. 
The various component parts of the first em 

bodiment of my improved cab signalling appa 
ratus having been described, attention will now 
be directed to the manner in which this complete 
System of FigS. 1 and 4 operates to provide five 
distinctive indications aboard a locomotive or 
other train vehicle. 
ASSune first that all of the sections of the 

protected Stretch of track represented at -2 
in Fig. 1 are unoccupied. Under such a condi 
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tion the track relay. TR at each Wayside signal 
location D, E, F, etc. is picked up, the approach 
relay AR at each of these locations is dropped 
Out and the rails of each of the Sections are Sup 
plied With uninterrupted 100 cycle energy. AS 
Sume next that a train propelled by a locomo 
tive equipped with the apparatus represented in 
Fig. 4 proceeds through the stretch of track pro 
tected by the apparatus shown in Fig. 1. 
The wheels and axles of this train shunt the 

track-Way potential from between the rails of 
each Occupied section and cause the track re 
lay IR associated with that section to drop out. 
At the exit end of the section approach relay 
AR, now places the code transmitter CT in oper 
ation, disconnects the track transformer TT from 
its steady energy supply circuit, and sets up a 
coding circuit therefor with B-C as the supply 
Source. The Several advance track Sections be 
ing vacant, all of the traffic governing relays H, 
J and J2 at the next signal location ahead of 
the train are picked up, contacts 29 thereof in 
clude the coding contact 8G in the supply circuit 
for the associated track transformer TT, this 
transformer impresses 100 cycle energy of the 
89 coding between the rails of the occupied sec 

tion at the exit end thereof, and current of a 
corresponding character now circulates through 
the portions of those rails which are ahead of 
the equipment-carrying vehicle. 
On this vehicle, this 100 cycle track circuit 

Current of the 8 code induces corresponding 
voltages in the pick-up windings 37 of the re 
ceiver and filter Qf passes a measure of these 
induced pulses of 100 cycle voltage to amplifiel 
40 which delivers code following energy to mas 
ter relay MR. Filter Q2, however, prevents the 
named voltages from reaching the amplifier 40d. 
which is associated with the second master relay 
MR2. Under the control of code following re 
lay MR, Selector relay FS picks up and connects 
decoding transformer DT to the pole changing 
Circuit of relay MR. Transformer DT now 
Supplies energy which picks up decoding relays 
DRH and DR? 80 and these relays complete the 
lighting circuit for lamp A of cab signal CS. 
The resulting signal aspect indicates to the en 
gineman that the train may proceed at unrestrict 
ed or full authorized speed. As the train comes 
into a Section, Such as that shown at D-E in 
Fig. 1, containing a curve or other permanent 
Speed restriction, the trackway apparatus sup 
plies the rails with 200 cycle energy derived from 
Sources B2-C2 and coded at the 120 rate. This 
comes about when relay TR at location D drops 
out and picks up relay AR at location E thereby 
placing the associated code transmitter CT in 
Operation, connecting transformer 200T with 
Source B2-C2 and periodically connecting track 
transformer TT to transformer 2 ) GT through 
the coding contact 20. 
On the train within section D-E, the picked 

up measure of this 200 cycle trackway energy of 
the 20 code is passed by filter Q2 to amplifier 
40a, which, in turn, supplies code following en 
ergy to master relay MR2. Filter Q now pre 
Vents this 200 cycle potential from reaching am 
plifier 0 and thus prevents master relay MR 
from Operating. In following the trackway code, 
Contact 4 of relay MR2 supplies actilating en 
ergy to selector relay FS2 which picks up its con 
tacts connecting decoding transformer DT to the 
Supply circuit controlled by relay MR2 and trans 
ferring the control of decoding relays DR 2 and 
DRI80 from lamp 50 of cab signal CS to lamp 
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35 of added signal CSa. Transformer DT now 
Suplies energy which picks up relays DRH and 
DR 20, and these relays complete the lighting 
circuit for cab signal lamp 35, which, in turn, 
advises the engineman that 35 miles per hour 
is the maximum safe speed permissible. 
As the train leaves section D-E and advances 

into another section, Such as E-F, which con 
tains no curves or Other permanent Speed re 
strictions, it again encounters i00 cycle track 
way energy of the 80 code which causes lamp 
35 of cab signal CSct to be extinguished and 
lamp A of signal CS again to be lighted. 
Upon departure of the train from section D-E 

the rails thereof transmit 200 cycle energy from 
the transformer TI"I to the control winding of the 
track relay TR at location D, winding 6 of that 
relay receives energy of identical character 
through line conductor 05, and the relay picks 
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up and breaks the actuating circuit for relay AR 
at location E. That relay now drops out, shuts 
down the code transmitter CT, disconnects trans 
former 200T from Source B2-C2 and reconnectS 
the track transformer TT directly with the 100 
cycle Supply source B-C. Until another train 
comes into the section D-E, track relay TR at 
locati0n : D is maintained actuated by this un 
interrupted 100 cycle energy which is supplied 
to both Windings of the relay by Way of the track 
rails and line conductor i05 respectively. 
ASSume noW that While proceeding through 

territory having no curves or other permanent 
speed restrictions the cab signal equipped train 
closes in on another train ahead which also is 
going along track equipped at each waySide Sig 
nal location with apparatus which is a duplicate 
of that shown at D and Fin Fig. 1. 
As the train carrying the apparatus represented 

in Fig. 4 comes into the Second track section be 
hind that occupied by the advance train, the rails 
of that section receive 100 cycle energy of the 
20 code. This is because traffic governing re 

layS J and J2 at the exit end of that section 
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are both dropped out due to their energizing cir 
cuits being broken by the track relay TR at the 
entrance of the adVance occupied Section. Con 
tact 29 of relay J now includes coding contact 
20 of transmitter CT in the primary circuit of 
the associated transformer TT and this circuit is 
connected with 100 cycle Source B-C as soon as 
approach relay AR picks up in response to the 
entry of the signal carrying train into the Sec 
tion in question. On the train this energy causes 
relay MR, to follow the code, relay FS to be 
picked up, and relays DRH and DR20 also to . 
be actuated. Lainp 50 is accordingly lighted to 
indicate that the maximum safe running speed 
is 50 miles per hour. 
As the signal equipped train comes into the 

first track Section behind the one occupied by 
the advance train the rails of that section receive 
100 cycle energy of the 89 code. This results 
from all of the traffic governing relays H, J, and 
J2 at the exit end of the rear occupied block 
dropping out as a result of their actuating cir 
cuits being broken by the track relay. TR at the 
entrance end of the advance occupied section. 
Contact 29 of relay H now includes coding con 
tact 80 of transmitter CT in the primary winding 
circuit of the associated track transformer T. 
This circuit is connected With Source B-C When 
approach relay AR picks up its contacts upon 
the entry of the signal equipped train into the 
Section in question. On this train the 100 cycle 
80 code energy received from the trackway causes 
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master relay MR to operate, selector relay FS 
to be actuated, decoding relay DRH to be picked 
up and cab signal lamp 5 to be lighted, thereby 
indicating that the maximum safe speed is 15 
miles per hOur. 

If now the train in the rear advances into the 
rear portion of the block through which the train 
ahead is traveling, no energy at all will be present 
in the portions of the rails which are immediate 
ly ahead of the rear train, due, of course, to the 
by-passing action of the wheels and axles of the 
advance train. On the signal equipped train 
in the rear both of the master relays MR and 
MR2 accordingly remain inactive, selector relays 
FS and FS2 are dropped out, the decoding 
transformer DT is deenergized and all three 
of the decoding relays DR likewise are dropped 
out. Under these conditions, the energizing cir 
cuit for lamp 5 of cab signal CS is completed and 
that lanip lights to indicate that the maximum 
safe running speed is 5 miles per hour. 
The foregoing description of the operations 
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which take place when the cab signal equipped 
train approaches Sufficiently close to another 
train ahead to require that its speed be reduced 
to 15 or 5 miles per hour apply not only to track 
sections, Such as E-F of Fig. 1, the equipment 
of which responds to advance occupancy con 
ditions only, but also to the section D-E con 
taining the curve or other permanent speed re 
striction with which the assumed limit of 35 
miles per hour has been identified. 
Thus when the signal carrying train is within 

section. D-E and the next section immediately 
ahead, or E-F, is occupied, the track relay TR 
at location E is dropped out and all of the traffic 
governing relays H, J, and J2 are also dropped 
out. Contact 29 of relay H now includes coding 
contact 80 of transmitter CT in the primary cir 
Cuit Of track transformer TT While contact 73 
Of the same relay connects this circuit with the 
100 cycle Supply Source B-C. The actuation 
of approach relay AR which accompanies the 
presence of the train. Within the Section D-E. 
now places the transmitter in operation and 
thereby causes 100 cycle energy of the 80 code 
to be supplied to the rails of section D-E. On 
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the train, this causes lamp is to light in the man 
ner already explained. Likewise, when the rear 
portion of the advance train is in the exit end 
of Section D-E and shunts the energy from 
transformer TT from between the rails, the rear 
Or signal carrying train responds to the absence 
of this energy by causing lamp 5 to light, also in 
the nanner previously explained. W 
As the manner in which the warning whistle 

W, the acknowledging relays P and the acknowl 
edging SWitch 45-46 function under all more re 
strictive changes of cab signal indications has 
previously been explained rather fully, no further 
description of the Operation of those portions of 
the improved cab signalling system disclosed in 
Figs. -4 need here be given. 

Seen indication System of Figs, 6-7 
The seven indication system of cab signalling 

disclosed in Figs. 6-7 is basically similar to the 
just described five indication system of Figs. 1-4. 
It incorporates the apparatus of, and is built 
around, the conventional four indication system 
described in the first part of this specification 
as Operating on coded energy of a single carrier 
wave frequency, assumed to be 100 cycles per sec 
Ond and ShoWn as being derived from source 
B-C. Likewise, the seven indication system 
now about to be described also makes use, under 
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certain conditions, of trackway energy of a second 
or additional carrier wave frequency, again as 
Sumed to be 200 cycles per second and shown 
as being derived from Source B2-C2. 
Where3s, however, the system of Figs. 1-4 codes 

this Second frequency energy at but the single 
rate of 120 supply circuit interruptions per minute 
and thereby operates only one added cab signal 
lamp 35, the trackway portions of the system of 
Figs. 6- include provision for coding the second 
frequency energy at any one of the three rates 
of 80, 120 and 180 interruptions per minute and 
the train carried portions of this system likewise 
includes three added lamps 25, 35 and 60, re 
Spectively arranged to respond to energy of the 
three distinctive characters just named. AS Will 
be seen, a total of seven indications is in this 
manner inade available. 
In the illustrative arrangement of trackway 

apparatus shown in Fig. 6, the 80 and 180 cod 
ings of the second frequency or 200 cycle energy 
correspond to two added speed indications, while 
the 120 coding of this energy is identified with a 
curve indication analogous to that described in 
Connection with track Section D-E of Fig. 1. As 
lepresented, this curve (which again typifies per 
manent Speed restrictions of all kinds) is Within 
the confines of block K-L and the two added 
Speed indications just referred to are included 
in an extended arrangement of the illustrative 
form of automatic block signalling equipment 
Which has previously been described generally 
and the Special features of which Will now be 
considered. 
In Fig. 6, each of the Wayside Signals Sk and 

Sl, and so on, has a total of five Semaphore arms 
which provide aspects of a meaning previously ex 
plained. That is, elevation of the uppermost 
arm signifies that the track Section immediately 
ahead of the signal location is clear; elevation 
of the second arm from the top indicates that 
there are two clear track blocks ahead; eleva 
tion of the third arm ShoWS that three blocks 
ahead are clear; elevation of the fourth arm 
shows that four blocks ahead are cleal'; and the 
elevation of the fifth or botton arm signifies 
that the five blocks immediately ahead of the 
Signal are unoccupied. 

For controling each of these Signals a total 
of five traffic governing relays H, J, J2, J3 and 
J4 are provided. Each of these relays is asso 
ciated with one of the signal arms, it causing that 
arm to be elevated When the relay is actuated 
and allowing the arm to occupy its downward 
or traffic restricting position when the relay is 
dropped out. In the manner represented and 
aiready explained, the actuating circuits for the 
trafic governing relayS aire carried through the 
contacts of the associated and advance location 
track relays TR. Thus, when the section imme 
diately ahead of a particular location is occu 
pied all of the traffic governing relays at that 
location are dropped out; when there is but one 
vacant section ahead relay H only is picked up; 
When there are but tWO Vacant Sections in ad 
vance relays H and J are picked up; when there 
are but three vacant Sections ahead relays H, Ji 
and J2 are picked up; when there are only four 
vacant sections ahead relays H, J?, J2 and J3 
are energized; and finally, when five or more sec 
tions alhead of the location are unoccupied all 
five of the traffic governing relays are picked up. 

In the case of all of the track sections of the 
wayside system of Fig. 6, the contacts 29 of the 
traffic governing relays select which one of the 
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three coding contacts 80, 20 and 80 of the de 
vice CT is included in the train control. energy 
Supply circuit, and the contacts 13 of the same 
relays Select Which one of the two Sources B-C 
and B2-C2 is connected in power supplying re 
lation with that circuit. 
When all of the so equipped sections of the 

protected stretch of track -2 are unoccupied, 
all of the track relays TR are picked up, all of 

5 

the Wayside signals S signify that the five blocks 10 
in advance of each signal aire clear, all of the 
approach relayS AR are dropped out and Source 
B-C supplies steady 100 cycle energy to the rails 
of each Section. Under these conditions the 
trackway supply circuit includes back contact 1 : 15 
of the approach relay AR, conductor 8 and the 
asSociated track transformer TT. When, how 
ever, a train occupies one of these Sections the 
track relay TR at the entrance end thereof drops 
out, the approach relay AR at the exit end picks' 20 
up, the associated code transmitter CT receives 
operating energy through the front contact 26 of 
that relay, and the transformer 280T is connected 
by contacts 02 and 04 to supply source B2-C2. 

If four or more Sections ahead of that exit end 
location are vacant, as reflected by the there in 
stalled traffic governing relays H, J, J2 and J3 
being energized, Source B-C Supplies the rails 
of the track Section in question with OO cycle 
energy of the 80 code. 
the track transformer TT and by way of a pri 
mary energizing circuit which extends from Sup 
ply terminal B through front contact T of relay 
AR, conductor O), front contacts 73 of relays 
J3, J2, Jf and H in series, conductor 28, coding 
contact 80 of transmitter CT, conductor 32, front 
contacts 29 of relayS J2, J. and H in series, con 
ductors 3 and 8 and the primary of transformer 
TT back to Supply terminal C. 

If only three track Sections ahead of the occu 
pied One under discussion are vacant, as reflected 
by traffic governing relay J3 being unactuated, 
Source B2-C2 Supplies the rails of that Section 
With 200 cycle energy Of the 80 code. The track 
transformer energizing circuit may now be traced : 
from one side of the secondary of transformer 
200T through conductor O3, back contact 73 of 
relay J3, front contacts 73 of relays J2, J and H 
in series, conductor 28, coding contact 80, con 
ductor 32, front contacts 29 of relays J2, J? and : 
H in series, conductors 3 and 8, the primary 
winding of transformer TT, and conductor: 06, 
back to the other side of the secondary of trans 
former 200T. 

If only two track sections ahead of the occupied ; 
one are vacant, as reflected by traffic governing 
relays J2 and J3 being unactuated, source B-C 
Supplies the rails of that section with 100 cycle 
energy of the 20 code. The track transformer 
energizing circuit now extends from Supply ter-. . 
minal B through front contact 7 of relay AR, con 
ductors f CO and 40, back contact 73 of relay J2, 
front contacts 73 of relays J and Hin series, con 
ductor 28, coding contact 20 of device CT, con 
ductor 33, back contact 29 of relay J2, front con-, 
tacts 29 of relays J and H, conductors 3 and 
8, and the primary of transformer TT back to 
Supply terminal C. 

If only one track section ahead of the occupied 
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one is vacant, as reflected by relay H only of the i? 
traffic governing group being actuated, source 
B2-C2 supplies the rails of that occupied section 
with 200 cycle energy of the 80 code. The track 
transformer energizing circuit may now be traced 
from one side of the secondary of transformer: 75 
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200Tº through conductors 03 and 4l, back con 
tact 73 of relay J, front contact 3 of relay H, 
conductor 28, coding contact 80 of device CT, con 
ductors 34 and 44, back contact 29 of relay J, 
front contact 29 of relay H, conductors 3 and 8, 
the primary of transformer TT and conductor 06 
back to the other side of the Secondary of trans 
former 2. 

Finally, if the next section ahead of the Oc 
cupied one under discussion is also occupied, as 
reflected by relay H being unactuated, source 
B-C supplies the rails thereof with 100 cycle 
energy of the 80 code. The track transformer 
energizing circuit now extends from supply ter 
minal B through front contact of Irelay AR, con 
ductors O and 42, back contact 3 of relay H, 
conductor 28, coding contact 80, conductor 34, 
back contact 29 of relay H, conductors 3 and 8 
and the primary winding of transformer TT back 
to supply terminal C. 
In order to clarify certain description later to 

follow, it will here be assumed that when the next 
section immediately ahead of a train proceeding 
through the protected stretch of track represented 
in Fig. 6 is occupied the permissible running Speed 
through any of the sections equipped with the 
wayside apparatus of that figure is 15 miles per 
hour; when there is but one vacant block ahead, 
a speed of 25 milles per hour should not be eX 
ceeded; when there are but two clear blocks ahead 
the maximum rate of speed should not exceed 50 
miles per hour; when there are three clear blocks 
ahead speeds up to 60 miles per hour are per 
mitted; and when there are four or more vacant 
blocks in advance, operation of the train at full 
authorized speed is permissible. 
The equipment shown at location L. in a SSocia 

tion with the curve containing track Section of 
Fig. 6 will next be considered. Still further to 
simplify explanation, it will be assumed, as in the 
case of Section D-E of Fig. 1, that 35 miles per 
hour is the maximum speed at which the train 
may safely proceed through the portion of the 
section K-r, marked 'curve'. Since it is not 
desired that speeds above that value ever be au 
thorized through the section, even though the 
track ahead may be vacant for a long distance, 
the equipment at location L. makes no use of the 
high speed authorizing coding contact 80. 
When a train comes into this section K-Li, 

track relay TR at location K drops out, approach 
relay AR at location I, picks up, code transmitter 
CT at the same location is placed in operation, the 
steady energizing circuit for the associated track 
transformer TT is interrupted, and transformer 
200T is connected to the supply source B2-C2. 

If two or more track Sections in advance of 
K-L are vacant, traffic governing relays H and 
J at location I will be actuated. Contact 73 of 
relay H now connects coding circuit conductor 
28 to 200 cycle Supply conductor fo3 and contacts 
29 of these relays include coding contact 20 of 
device CT in the trackway supply circuit, Under 
these circumstances, transformer 200T supplies 
20 cycle energy, contact i2O codes this energy at 
the rate of 20 interruptions per minute and 
transformer TT transmits it to the rails of Sec 
tion K-L. The energizing circuit for trans 
former TT now extends from One side of the 
secondary of transformer 200T, through conduc 
tor 03, front contact 73 of relay H, conductor 
28, coding contact 120 of transmitter CT, conduc 
tor 33, front contacts 29 of relays J and H in 
series, conductors 3 and 8, the primary winding 
of transformer TT, and conductor 06 back to the 
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other side of the Secondary of transformer 200T. 

If only one track section ahead of K-L is 
Vacant, traffic governing relay J at location I, Will 
be unactuated and relay H. Will be actuated. Con 
tact 3 of relay H still connects coding circuit con 
ductor 28 to 200 cycle Supply conductor 03. Con 
tacts 29, however, now include coding contact 80 
in the trackway supply circuit. Under these cir 
cumstances the rails of section K-1 receive 200 
cycle energy of the 80 code through an energizing 
circuit which may be traced from one side of the 
secondary of transformer 20T, through conduc 
tor 03, front contact 73 of relay H, conductor 
28, coding contact 80 of device CT, conductors 34 
and 44, back contact 29 of relay Jf, front contact 
29 of relay H, conductors 3 and 8, the primary 
of transformer TT and conductor 06 back to the 
other side of the secondary of transformer 200T. 

Finally, if the track section immediately ahead 
of K-L is occupied, all of the traffic governing 
relays at location L will be unactuated. Under 
these circumstances the rails of Section K-L 
receive 100 cycle energy of the 80 code. The track 
transformer energizing circuit now extends from 
Supply terminal B, through front contact of re 
lay AR, conductor 00, back closed contact 3 of 
relay H, conductor 28, coding contact 80, conduc 
tor 34, back contact 29 of relay H, conductors 3 
and 8 and the primary of transformer TT back 
to the supply terminal C. 

From the foregoing, it will be seen that the 
wayside equipment of Fig. 6 operates to Supply 
the track rails selectively with train control 
energy derived either from source B-C and coded 
at 180, 120 or 80 supply circuit interruptions per 
minute or derived from Source B2-C2 and also 
coded at one or another of the rates of 180, 120 
and 80 circuit interruptions per minute. AS in the 
case of the system of Figs. i-4, the first frequency 
or 100 cycle energy causes the cab signal CS of 
the cooperating train carried equipment of Fig. 7 
to give one or another of the four indications of 
A, 50, 5 or 5. 

In order that this equipment ray also eSpo). 
to the second frequency or 200 cycle energy aid 
thereby display three additional indications, I 
supplement the four indication portions thereof 
by certain added apparatus which will now be 
described. As shown in Fig. , this added ar- . 

.50 paratus comprises a cabº signal CSb for displaying 
the three extra, indications, acknowledging re 
lays P25, P35 and PSO associated with the three 
lamps of that signal, a pair of Selector relayS 
ES and FS2 for at times transferring the controi 
of the decoding relay from the main cab signal 
CS to the added signal CSt, a maste: Or Code 
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following relay MR2, and a frequency Selective 
filter Q2 associated therewith. 
The two master or code following relayS MR, 

and MR2 of Fig. 7 and their associated annplifiers 
and filters 4 and Q and Sct, and Q2 are dupi 
cates of the correspondingly identified pieces of 
apparatus already described in connection with 
the equipment of Fig. 4. That is, filter Qi asses 
to the amplifier 40 only those alternating current 
potentials from the receiver 3-38 which result 
from trackway energy having a carrier Wave fre 
quency of 100 cycles per second and filter Q2 
similarly passes to amplifier 4 at only those re 
ceiver voltages which result from track Way 
energy having a carrier wave frequency of 200 
cycles per Second. 

Master relayS MR, and MR2 thus selectively 
follow the coding of track Way energy of the two 
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different carrier wave frequencies named. In a 75 
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manner identical to that explained in connection 
With the apparatus of Fig. 4, these two code fol 
loWing relays Selectively contro the actuation 
of the two Selector relayS FS3 23md FS2 of Fig. 7. 

Except for the fact that these seisector relays 
are provided with a greater number of contacts 
in Fig. 7, they also are duplicates of tha corre 
spondingly identified devices of Fig. 4. Their 
contacts are sufficiently slow acting in the drop 
out direction as to remain continuously picked 
up when the relay is intermittently energized at 
the closely spaced intervals determined by the 
coded energy pulses which the apparatus of Fig. 6 
supplies to the trackway. As in the case Cf the 
equipment of Fig. 4, selector relay FSF of Fig. 7 
continuously holds its contacts in their front posi 
tions whenever master reiay MR, is following a 
trackway code and selector relay FS2 similarly 
is picked up continuiusly whenevar master relay 
MR2 is following a code. 
Accordingly, the decoding trainsfol'neild re 

ceives code frequency pulses of primary energiz 
ing current pole change by relay MR when 
trackway energy of the 100 cycle carrier wave 
frequency is picked up by receiver windings 3 
and energizing pulses pole changed by code fol 
lowing relay MR2 when the received energy is of 
the 200 cycle carrier wave frequency. In either 
instance, the three decoding relays DR Selectively 
respond to the secondary voltage of transformer 
TT in the usual nanner. That is, when the 
pulses are determined by the 80 code relays 
DRH and DR 3 are actuated; when deteriniined 
by the 2G code relays DRH and DR 23 actuate; 
When determined by the 83 code Irelay DRE Only 
actuates; and when the trackWay energy is Zero 
or uninterrupted all three of the decoding relayS 
DR are unactuated. 
The added cab signal shown at CSb in Fig. 7 

is provided with three lamps previously referred 
to and identified by the characters 25, 35 and 6. 
To facilitate description it will again be aSSumed 
that when lighted each of these larnps displayS 
the character by which it is marked and that the 
resulting signal aspect is respectively interpreted 
by the engineman to mean that the maxiInum 
parmissible running speed is 25, 35 or 60 miles 
per hour. 

In the arrangement of Fig. 7 each of these 
added lamps is controiled by the contactS 83 and 
64 of the decoding relay DR through a circuit 
which is routed through transfer contacts Of the 
selector relays FS and FS2. În the case of lamp 
35 this circuit includes contacts 26-27 and 
28-39 and is identica. With the circuit ShOWn. 
and described for lamp 35 in the apparatus of 
Fig. 4. In the case of lamp 63, it includes corre 
sponding seiector relay contacts í t.d-í*í 2nd 
48-49. Similarly, the circuit for lanp 25 in 
cludes added selector relay contacts 50-5i and 
52-53. 
In the event that selector relay FS, is actuated 

and relay FS2 is unactuated, as when 100 cycle 
control energy is being received from the track 
Way, the control of the decoding relays is assigned 
to the lamps of the cab signal CS. Aiding in this 
assignment are contacts 55, S3 and 58 of selec 
tor relay FS2 and contacts í 57, 84 and í 58 of 
relay FSt. Under these conditions langs A, 8, 
5 and 5 of signal CS have selectively completed, 
by the decoding relays DR, energizing circuits 
which Will noW respectively be traced. 
Lamp A is lighted when decoding relays DRH 

and DR80 are actuated. Its circuit extends from 
the positive Supply terminal through front contact 
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63 of relay DR : 30, conductor 8, front contact 
33 of relay FS i, conductor SS, back contact 
55 of relay FS2, conductor 30, the lamp A, 
conductor 8 , front contact S7 of relay FS, 
conductor 55, back contact 49 of trelay FS2, 
conductor 8a, aid front contact 84 of relay 
DRE8) back to the negative supply terminal. 
Lamp 50 is lighted when decoding relays DRH 

and DR2) are actuated. Its energizing circuit 
may be traced from the positive Supply terminal, 
through back contact G3 of relay DR382, front 
contact 63 of relay idR 20, conductor 2, front 
contact !26 of relay FSí, conductor í32, back 
contact 33 of relay FS2, conductors 2d. and 74, 
the lamp 59, conductor 76, front contact 34 of 
relay FS, conductor 35, back contact 29 of 
relay. FS2, conductor TEC, front contact 64 of 
relay DR 2 and back contact 84 of relay DR 80 
back to the negative supply terminal. 
Lanp is of signal CS is lighted when decoding 

relay DRH only is actuated. Its energizing cir 
cuit extends from the positive supply terminal, 
through back contacts 63 of relays DR 80 and 
DR2 in Series, front contact 63 of relay DRH, 
conductor 69, front contact 5 of relay FS, con 
ductor 63, back contact 36 of relay FS2, con 
ductors 69a and 79, the lamp 5, conductor 7, 
front contact 58 cf relay FSí, conductor í 6 í, 
back contact 53 of relay FS2, conductor 7a, 
front contact 64 of relay irH, and back contacts 
64 of relays DR2 and DRS 88 in Series, back to 
the negative Supply tenninal. 
Lamp 5 of Signai CS is lighted when all three 

of the decoding relays DR are uinactuated. Its 
energizing circuit does not include any transfer 
contacts Of the Selector 'elays and is the same 
as previously traced in the earlier portion of this 
Specification and again described in connection 
with the train carried apparatus of Fig. 4. 

In the event that Selector relay S2 is actuated 
and relay FS is unactuated, as when 200 cycle 
control energy is being received from the track 
way, the control of the three decoding relays DR 
is transferred from the lamps of signal CS to the 
lamps of the added signal CSt. Under these con 
ditions, the usual Selective actuation of the de 
coding relay completes the lighting circuit for one 
Cr anothel of the added signal lamps 60, 35 and 
25. These circuits Will now be traced. 
Lamp 68 is lighted when decoding relays DRH 

and DR80 are actuated. Its energizing circuit 
extends from the positive supply terminal, 
through front contact $3 of relay DRí80, conduc 
tor 78, back contact 3 of relay FS, conductor 
62, front contact 4 of relay FS2, conductors 
18b and 63, the lamp 69, conductor 8b, back 
contact 48 of relay FSA, conductor f S4, front 
contact 49 of relay FS2, conductor 8 fa, and front 
contact 64 of relay DR í 80 back to the negative 
supply terminal. 
Lamp 35 is lighted when decoding relays DRH 

and DR 2 are actuated. Its energizing circuit 
may be traced from the positive supply terminal, 
through back contact 63 of relay DR 80, front 
contact 63 of relay DR 20, conductor 72, back 
contact f26 of relay FS, conductor 33, front 
contact f27 of relay FS2, conductor 72b, the lamp 
35, conductor 76b, back contact 28 of relay FS, 
conductor í3!, front contact {28 of relay FS2, 
Conductor 6a, front contact 64 of relay DR 20 
and back contact 4 of relay DR, 8 back to the 
negative Supply terminal. 
Lamp 25 of the added signal CSb is lighted 

When relay DRH only of the decoding group is 
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actuated. Its energizing circuit extends from the is 
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positive supply terminal through back contacts 
63 ofrelayDR 80 and DR 20 in series, front con 
tact 63 of relay DR.H., conductor 69, back contact 
50 of relay FS, conductor 65, front contact 
5 of relay FS2, conductor 69b, the lamp 25, con 
ductor b, back contact 52 of relay FS, con 
ductor í 66 front contact 53 of relay FS2, con 
ductor a, front contact 64 of relay DRH, and 
back contacts 64 of relays DR2 and DR, 80 in 
series back to the negative supply terminal. 
The added acknowledging relays P25, P35 and 

P60 associated with the lamps of the added cab 
signal CSb are represented as being duplicates 
of the asknowledging relays P5, P5 and P50 
which are associated with the lamps of the Orig 
inal cab signal CS. These relays aid in causing 
the whistle W to supplement the visual indica 
tions given by the signals CS and CSb by an au 
dible warning which sounds whenever a change 
in indication is in the more restrictive or Speed 
reducing direction. In the particular arrange 
ment of acknowledging relays shown in Fig. 7 
the operating sequence is relay P5 followed by 
Pis, by P25, by P35, by P50 and finally by relay 

E) P60. 
The operation of the seven indication acknowl 

edging equipment of Fig. 7 will now be explained. 
As in the case of the five indication apparatus 
of Fig. 4, the Whistle W normally is maintained 
inactive by virtue of its silencing circuit being 
completed through blade 46 of the acknowledg 
ing Switch and contacts 5 and 85 of relay P60. 
That is, when any one of the cab Signal lamps 
5, 5, 25, 35, 50 and 69 is lighted, relay P60 is: 
picked up and the silencing circuit then is ener 
gized from the Supply terminals which are cone 
nected to the front points of the contacts 5 and 
85. When, however, the signal lamp A is lighted, 
the silencing circuit receives current from the 
lamp energizing conductors 8a and 8 by way 
of the conductors 9, and T which are connected 
to the back points of the relay contacts above 
named. 

If lamp A, which will be assumed originally 
to be active (relays FS-DRH DR, 8 picked 
up; FS2-DR2 dropped out), is extinguished 
and lamp 60 is lighted (relays FS2-DRH 
DR 80 picked up; FS-DR 20 dropped out), the 
Supply of silencing energy last referred to above 
is interrupted at contacts 46 and 55 of the Se 
lector relays FS and FS2 and the Whistle W 
starts to blow. Depression of the acknowledg 
ing Switch 45-46, preparatory to silencing the 
whistle, first picks up relay P5 over a circuit, in 
cluding conductor 95, which has already been 
traced in describing the acknowledging appara 
tus of Fig. 4. Relay P5 then picks up relay pl5 
over a circuit, including conductor 96, which also 
was previously traced in connection. With Fig. 4. 

Relay Pi5 now picks up relay P25 over a cir 
cuit which extends from the positive. Supply ter 
minal, through conductor 9, front contact 84 
of relay P5, conductor 37, winding 86 of relay 
P25, and conductors 38 and 9 back to the nega 
tive supply terminal. Relay P25 picks up relay 
P35 over a circuit, which extends from the posi 
tive Supply terminal, through conductors. Si and 
94, front contact 8 of relay P25, conductor it, 
the winding 8 of relay P35 and conductors 38 
and 9 back to the negative supply terminal. 
Relay P35, in turn, picks up relay P52 over a 
circuit which extends from the positive Supply 
tennina, through conductors 9 and 9, front 
closed contact 84 of relay P35, conductor 68, the 
winding 86 of relay P59 and conductors 36 and 
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90 back to the negative supply terminal. Finally, 
relay. P5 picks up relay P60 over a circuit which 
extends from the positive Supply terminal, 
through conductors 9 and 94, front contact 84 
of relay P50, conductor 97, the winding 86 of re 
lay P60 and conductor 90 back to the negative 
supply terminal, 
Relay JGC now locks itself in over a Stick cir 

cuit, which may be traced from the positive Sup 
ply terminal, through front contact 63 of relay 
DR.80, conductor 78, back contact 46 of relay 
FSI, conductor 62, front contact 47 of relay 
FS2, conductor 8b, front contact 88 of relay P6t, 
conductor 98, the winding 87 of relay P60 and 
conductor 9th back to the negative Supply termi 
nal. 
nect the whistle silencing circuit directly with 
the supply terminals which are aSSociated with 
their front points. When the acknowledging 
switch returns to its normal position, blade 46 
completes this circuit and silences the whistle 
While blade 45 breaks the pick-up circuit for re 
lay P5. That relay now drops out and releases 
relay Pi 5 by breaking its pick-up circuit at con 
tact 84, relay P5 similarly releases relay P25, 
relay P25 releases relay P35 and, finally, relay 
P35 releases relay. P50. . 
If lamp 6 goes out and lamp 50 is lighted (res 

lays FSl-DRH-DR120 picked up; FS2-DR8 
dropped out), relay P6C drops out, as a result of 
its stick circuit having been broken at contacts 

Contacts 5 and 85 of Irelay P60 now con 
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46-4 of selector relays FS and at contact 63 

of relay DR.18), and its contacts 75 and 85 once 
more allow the Whistle W to come into operation. 

35 As the acknowledging Switch 45-46 is depressed, 
relay P5-15-25-35-50-6) are again picked 
up in order. Relay P50 now locks itself in over 
a stick circuit which extends from the positive 
supply terminal, through back contact 3 of relay 
DRI80, front contact 63 of relay DR | 20, conduc 
tor 72, front contact 26 of relay FS, conductor 
32, back contact 33 of relay FS2, conductors 
T2a and T4, front contact 88 of relay P50, the 
winding 87 of that relay, and conductors 38 and 
90 back to the negative supply terminal. Contact 
84 of relay P5) maintains relay PSC picked up and 
the contacts 75 and 85 of that relay now connect 
the whistle silencing circuit directly with the sup 
ply terminals which are associated with the front 
points of those contacts. As the acknowledging 
switch returns to its normal position, blade A 
completes this circuit, thereby silencing the whis 
tle, while blade 45 allows relays P5–15–25–35 
to drop out in the order named. 

If lamp. 50 goes out and lamp 35 is lighte 
(relays FS2- -DRH-DR120 picked up; FS 
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DR 80 dropped out), relays P50 and P60 drop 
out, as a result of the stick circuit for relay 
P50 having been interrupted at contacts 26 
and 33 of the selector relays, and contacts 75 
and 85 of relay P60 again place the whistle in 

60 

operation. As the acknowledging switch is de 
pressed, relays P5-5-25-35-50-60 are once 
more picked up in order. Relay P35 now locks 
itself in over a stick circuit which extends from 
the positive supply terminal through back con 
tact 63 of relay DR?.80, front contact 63 of relay 
DR 20, conductor. 72, back contact 26 of relay 
FSF, conductor 30, front contact 27 of relay 
FS2, conductors 2b and 43, front contact, 88 
of relay P35, conductor 69, the winding 87 of 
relay P35 and conductors 38 and 90 back to the 
negative Supply terminal. Contact 84 of relay 
P35, maintains relay P50 picked up which, in 
turn, holds relay P60, picked up. Contacts 75 
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18 
and 85 of that relay now connect the whistle 
silencing circuit with its above referred to ener 
gizing terminals. As the acknowledging Switch 
returns to its normal position, it completes this 
circuit, thereby Silencing the Whistle, and also 
allows relays P5-5-25 to drop out. 

If lamp 35 goes out and lamp 25 is lighted 
(relays FS2-DRH picked up; FS-DRf 20 
DR, 80 dropped out), relays P35-50-60 drop 
out, as a result of the stick circuit for relay P35 
having been interrupted at contact 63 of relay 
DR2C, and contacts 75 and 85 of relay P60 once 
more place the whistle in operation. As the 
acknowledging switch 45-46 is depressed, relays 
P5-5-25-35-50-60 are again picked up in 
order. Relay P25 now locks itself in over a 
stick circuit which extends from the positive 
supply terminal through back contacts 63 of 
relays DR 80 and DR20 in series, front con 
tact 63 of relay DRH, conductor 69, back con 
tact f5C of relay FS, conductor 65, front con 
tact 5 of relay FS2, conductors 69b and 45, 
front contact 88 of relay P25, conductor 70, the 
winding 87 of relay P25 and conductors 38 and 
90 back to the negative Supply terminal. Through 
contact 84, relay P25 maintains relays P35 
50-60 picked up and through contacts 75 and 
85 relay P60 connects the whistle silencing cir 
cuit With its energizing terminals. As the ac 
knowledging SWitch returns to its normal posi 
tion, it completes this circuit thereby silencing 
the Whistle W, and it also allows relays P5 and 
P5 to drop out. 

If lan).p 25 goes out and lamp 5 is lighted (re 
lays FS-DRH picked up; FS2-DR, f 20-DR, 80 
dropped out), relays P25-35-50-60 drop out, 
as a result of the stick circuit for relay P25 hav 
ing been interrupted at contacts 50 and 5 of 
the Selector Irelays FS, and relay P60 again places 
the whistle W in operation. As the acknowledg 
ing switch is depressed, relays P5-5-25-35 
50-6) are once more picked up in order. Relay 
P5 now locks itself in over a stick circuit which 
extends from the positive supply terminal, 
through back contacts 63 of relays DR, 80 and 
DR 2 in series, front contact 63 of relay DRH, 
conductor 63, front contact | 50 of relay FS i, con 
ductor 60, back contact 156 of relay FS2, con 
ductors 69a and 10, front contact 88 of relay 
P 5, conductor 99, the winding 87 of relay P5 
and conductor 90 back to the negative supply 
terminal. Through its contact 84, relay P5 
maintains relays P25-35-50-60 picked up and 
relay P8 again connects the whistle silencing 
circuit with its Special energizing terminals. As 
the acknowledging Switch returns to its normal 
position, it completes this circuit, thereby silenc 
ing the Whistle, and it also allows relay P5 to 
drop out. 

If lanp 5 goes out and lamp 5 is lighted 
(relays FS-FS2-DRH-DR 20-DR, 8 all 
dropped out), relays Pf 5-25-35-50-60 drop 
out in the Order named, as a result of the stick 
circuit for relay Pt3 having been broken at con 
tact 63 of relay DRH, and the whistle W is again 
placed in Operation. As the acknowledging switch 
45-46 is depressed, relays P5-15-25-35-53 
60 are again picked up in order. Relay P5 now 
locks itself in by a connection of its winding 3, 
through its own contact 88, with the conductor 
6 over which the lamp 5 is energized, and thus 
holds the remaining acknowledging relays also 
picked up. Contacts 75 and 85 of relay P60 co 
Operate with the acknowledging switch, when re 
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turned to its normal position, to discontinue ac 
tion on the part of the whistle W. 

For the same reasons as were pointed out in 
connection with the acknowledging apparatus of 
Fig. 4, changes in cab signal indications in the 
speed increasing or less restrictive direction do 
not, in the System of Fig. 7, bring the Warning 
whistle W into action. To illustrate, suppose 
that lamp 5 is extinguished and lamp 5 is 
lighted. Reference to the diagram of Fig. 7 will 
show that the same Shift of control relay con 
tacts which interrupts the stick circuit for ac 
kilowledging relay PS also completes the stick 
circuit for acknowledging relay P5. This oc 
cul's before slow release relay P5 has time to 
drop its contacts amd in consequence relays Pl5—— 
25-35-50-60 are maintained actuated, the 
Whistle Silencing circuit remains intact, and only 
relay PS drops out. 

Likewise when the indication changes from 
lsimp 5 to lamp 25 the stick circuit for relay P25 
is completed and only relay P 5 drops out; when 
the indication changes from lamp 25 to lamp 35 
the stick circuit for relay P35 is completed and 
Only relay P25 drops out; when the change is 
fi'Om iamp 35 to lamp 50 the stick circuit P50 
is completed and only relay P35 drops out; when 
the change is from lamp 50 to lamp 60 the stick 
circuit for relay P60 is completed and only lamp 
P50 drops out. Finally, when the change is from 
lamp 60 to lamp A, the stick circuit for relay P60 
is interi'upted and that relay drops out. The 
Whistle W does not blow, however, as under this 
condition the contacts 5 and 85 ofrelay P60 con 
nect the Silencing circuit to the now positively 
and negatively energized conductors 79 and 77. 

Both the trackway and the train carried equip 
ments of the improved seven indication cab sig 
Ihalling System of Figs. 6-7 having been described, 
consideration Will now be given to the manner in 
which that complete system operates. 

First let it be assumed that all of the sections 
of the protected stretch of track -2 represented 
in Fig. 6 are unoccupied. Under this condition, 
as in the case of the previously described system 
of Figs. 1-4, the track relay TR at each of the 
Several signal locations K, L, etc., is maintained 
picked up by steady energy received from the lo 
cation ahead, the approach relay AR at each of 
these locations is dropped out and the rails of 
the track Section immediately behind each of 
these locations are supplied, from source B-C, 
With uninterrupted 100 cycle energy through a 
circuit which includes back closed contact 7 of 
relay AR, conductor 8 and the track transformer 
TT. 
As a train proceeds through this otherwise 

tlinoccupied protected stretch of track, the shunt 
ing action of its wheels and axles initiates the 
following operations on the part of the equip 
ment aiSSociated with each of the sections occu 
pied: The track relay TR at the entrance end 
drops out. The approach relay AR at the exit 
end picks up, the associated code transmitter 
CT is placed in Operation, the supply of steady 
energy to the aSSociated track transformer TT 
is discontinued, the traffic governing relays H, 
Ji, J2 and J3 at the exit end of this occupied 
Section are all picked up, the 86 coding contact 
of device CT is included in the trackway Supply 
Circuit and this circuit is connected to receive 
100 cycle energy from source B-C. 
On the train equipped with the cab signalling 

equipment represented in Fig. 7 the following 
Operations take place: From the trackway the 

10 

20 

30 

5 5 

60 

65 

70 



10 

ls 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

75 

2,194,371. 
receiver windings 3 pick up this 100 cycle energy 
Of the 8 code, filter Q2 prevents master relay 
MR2 from being influenced thereby, while filter 
Q passes a measure thereof to amplifier 40 
Which, in turn, causes master relay MRI to fol 
low the 80 trackway code. Selector relay FS 
picks up and connects the decoding transformer 
DT to the pole changing circuit which relay MR. 
Operates and aids dropped-out relay FS2 in as 
Signing the control of the decoding relays DR 
to the cab signal CS. Transformer DT now 
causes decoding relays DRH and DR 39 to pick 
up and thereby completes the lighting circuit for 
lamp A. This produces a signal indication au 
thorizing full or unrestricted speed and signify 
ing that at least four track sections ahead of 
the train are vacant. 
Assume now that the train equipped with the 

cab signalling apparatus of Fig. 7 enters the 
Section K-L of Fig. 6 which contains the curve 
or other permanent speed restriction of 35 miles 
per hour. This causes the trackway apparatus - 
at location I, to supply the rails of that section 
With 200 cycle energy of the 29 code. Incident 
to this supply are the following actions: Track 
Irelay TR at location K drops out, approach relay 
AR at location L. picks up, the associated code 
transmitter CT is placed in operation, trans 
former 29T is connected to supply source 
B2-C2, all of the traffic governing relays H, 
Ji, J2 and J3 remain picked up, the associated 
track transformer TT is connected with trans 
former 28 T through the coding contact f2O of 
device CT, and the track rails are supplied with 
energy of the character above named. 
On the train the picked up measure of this 

200 cycle 2 code energy is prevented from in 
fluencing master relay MR by filter Q and is 
passed by filter Q2 to amplifier 40d by means 
of which it, causes master relay MR2 to follow 
the trackway code. In consequence, selector re 
lay FS2 picks up, thus assigning the control of 
the decoding relays to added cab signal CSt 
and connecting the decoding transformer DT 
to the primary supply circuit of which the con 
tact 47 of relay MR2 forms a part. The decod 
ing transformer now passes energy which causes 
decoding relays DRH, and DR i 20 to pick up and 
thereby completes the lighting circuit for signal 
lamp 35. The resulting aspect signifies that 
35 miles per hour is the maximum safe speed. 
As the train leaves the curve containing sec 

tion K-Li of Fig. 6 and goes into protected ter 
ritory having no permanent speed restriction, it 
is again subjected to control energy in the run 
ning rails of the 100 cycle 8 code variety. 
Cab signal lamp 35 accordingly goes out and 
lamp A is again lighted to indicate that at least 
four track sections ahead are unoccupied. 
ASSume now that the signal equipped train 

closes in on another train ahead. As long as 
the following train is Spaced from the advance 
One by five or more blocks it is subjected to 
Control energy in the running rails of the 100 
cycle 8 code variety and lamp A of its cab 
Signaling apparatus continues to remain lighted. 
When, however, it comes into the fourth block 

behind that occupied by the advance train it is 
Subjected to control energy in the running rails 
of the 200 cycle 8 code variety and cab signal 
lamp 6 accordingly lights to signify that the 
maximum safe running speed is 60 miles per 
hour. This lighting is caused by master relay 
MR2 following the trackway code, selector relay 
FS2 being actuated, decoding transformer DT 

19 
Supplying energy which actuates decoding relays 
DRH and DR 80, the lighting circuit for lamp 
60 being set up by the contacts of the two se 
lector relays and this circuit being completed 
by the contacts of the decoding relays. The 
named Control energy of the 200 cycle 80 code 
is Supplied to the rails of the section occupied 
by the rear train as a result of the track trans 
former TT at the exit end thereof being period 
ically connected (through contacts 29 of actu 
ated relays H, Jl and J2, coding contact í80 of 
transmitter CT, and contacts 3 of actuated re 
lays H, Ji and J2 and unactuated relay J3) 
With the secondary of transformer 20T which 
nOW is connected with 200 cycle source B2-C2. 
As the signal equipped train comes into the 

third block behind that occupied by the first 
train it comes under the control of 100 cycle 

5 

0 

energy of the 2D code in the trackway and cab 
Signal lamp 50 is thereby caused to light. On the 
train this results from code following operation 
by master relay MRf, actuation of selector relay 
FSF, transmission by decoding transformer DT 
of energy which picks up relays DRH and DR, 29, 
assignment by the two selector relays FS cf 
the decoding relay control to cab signal CS, 
and completion by the contacts of the decoding 
relays DR of the energizing circuit for lamp 50. 
The named train control energy is supplied to 
the rails of the block occupied by the rear train 
aS a result of the track transformer Ti" at the 
exit end thereof being periodically connected 
With the 100 cycle supply source B-C through 
contacts 29 of actuated relays H and J? and 
unactuated relay J2, the coding contact 20 and 
contacts 3 of actuated relays H and Ji and 
unactuated relay J2. 
As the signal equipped train comes into the 

Second block behind that occupied by the first 
train, it receives from the running rails control 
energy of the 200 cycle 38 code variety, which 
energy causes lamp 25 to light and signify that 
the maximum running speed is now 25 miles per 
hour. This lighting results from code following 
operation by relay MR2, actuation of selector 
relay FS2, the Setting up by the two selector 
relays of the circuits for the lamps of cab sig 
nal CSt, transmission by decoding transformer 
DT of energy which actuates decoding relay DR.H. 
and completion by the decoding relay contacts of 
the lighting circuit for lamp 25. The named 
train control energy is supplied to the rails of 
the Section occupied by the rear train as a re 
Sult of the track transformer TT at the exit and 
thereof being periodically connected (through 
contacts 29 of actuated relay H and unactuated 
relay J, coding contact 80 of device CT and con 
tacts 73 of actuated relay H and unactuated re 
lay J) with transformer 200T which receives 
200 cycle energy from source B2-C2. 
When in the first section behind that occupied 

by the advance train, the signal equipped or fol 
lowing train receives control energy of the 100 
Cycle 8 code from the trackway. This causes 
cab signal lamp f 5 to light as a result of code 
following Operation on the part of master relay 
MR, actuation of Selector relay FS , a setting up 
by the contacts of the two selector relays of the 
circuits for the lamps of signal CS, transmission 
by decoding transformer DT of energy which 
actuates decoding relay DRH, and completion 
by the decoding relay contacts of the energizing 
circuit for lamp 5. At the exit end of the sec 
tion Occupied by the rear train the named train 
control energy is supplied to the rails as a result 
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of transformer TT being periodically connected 
With the 100 cycle Supply source B-C through 
contact 29 of unactuated relay H, coding coin 
tact 3 of device CT and back closed contact 3 
of relay H. 
As the signal equipped train enters the rear 

portion of the particular block already Occupied 
by the advance train no energy is received froin 
the running rails and lamp 5 lights, Signifying 
that the permissible running speed is exceeding 
ly low. This lighting results from inactivity on 
the part of both of the master relays MR and 
MR2, no transmission of elnergy by decoding 
transformer DT and all three of the deccoding re 
lays DR occupying their unactuated positions in 
which the energizing circuit for lanp is is con 
pleted. 

If while the signal equipped train is within tile 
curve containing section K-Li of Fig. 6 the ad 
vance traffic conditions are such that the train 
Speed should be limited to Some value ieSS than 
the 35 mile per hour rate assumed for the curve, 
the contacts 29 and 3 of the signal control re 
lays H and J? at location I make appropriate 
Selections in the character of train control ener 
gy supplied to the rails of the Section through 
transformer TT. Thus, if there is only one clear 
block ahead, relay Ji will be dropped out and 
will connect the track transformer to the 20 
cycle Supply conductor 33 through coding con 
tact 80. On the train this causes cai) signal 
lamp 25 to light in the manner already ex 
plained. Likewise, if the next track section ahead 
of K-L is occupied, relay H Will also be dropped 
out and Will connect the track transformer 
with the 100 cycle Supply conductor through 
coding contact 88. On the train, lamp is now 
lights. 
During the various changes of cab Signali indi 

cations just described the six acknowledging 
relays P of the train carried equipment of Fig. 7 
operate in the manner already explained in con 
nection with the description of that apparatuS. 
Their effect, of course, is to allow the Warning 
whistle W to operate upon each indication change 
in the more restrictive or speed reducing direc 
tion and to prevent whistle operation upon the 
occasion of all changes which are in the less re 
strictive or speed increasing direction. 

Tem indication2. System Of Fig.S. 8-9 
In its basic arrangement and node of Opera 

tion the ten indication cab signaling System dis 
closed in Figs. 8-9 is sinniiar to the five and seven 
indication systems of Figs. 1-4 and 6-7. Like 
them, it incorporates the apparatus of, and is 
built around, the conventional four indication 
equipment described in the first part of this 
specification. Like them, also, it Selectively en 
ploys coded train cont:rol energy of two different 
carrier Wave frequencies (Supplied from Solirces 
B-C and B2-C3 and again assumed to be 100 
and 200 cycles per Second) respectively to con 
trol a four indication cab signal unit CS and an 
added cab signal unit CSb providing three indi 
cations. 

In addition to this equipment, the system of 
Figs. 8-9 includes still further provision for con 
trolling a third cab signal unit CSc. As repre 
sented in Fig. 9 this third unit is equipped with 
three lamps X, Y and Z, which when lighted re 
spectively display distinctive aspects differing 
from those provided by units CS and CSb. As 
will be seen, these threa new indications made 
available by signal unit CSc increase from Seven 
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to ten the total number of indications which may 
be displayed within the vehicle cab. 

For controlling the lamps of cab signal CSc 
use is made of trackway energy having three dis 
tinctiv?e Characters each Of Waicin may be di S 
tinguished by the train cairied equipnent fron 
the coded trackway energy of the 100 cycle and 
of the 200 cycle carrier Wave frequencies. These 
thi'ee Suppleriental characters of Elain control 
energy are provided by compounding the already 
available 100 and 200 cycle electromotive forces 
from sources B-C and B2-C2 and then en 
picying the already available codilig devices CT 
to modulate this compounded energy at One OT 
another of tie usual three rates of 80, 429 and 
180 supply circuit interruptions per minute. 

in the Wayside apparatus shown in Fig. 8, 
the named compounding is effected by supplying 
the running rails with energy from Source B-C 
(100 cycle) during what corresponds to each "off' 
period of the conventional trackway code and 
with energy fron Source B2-C2 (200 cycle) dur 
ing What corresponds to each “on” pericd of SUch 
a code. As in the trackway or wayside apparatus 
Gf the first two embodiments of my invention, 
the contacts 29 and 3 of the traffic governing 
relays H, J, J2, etc. cooperate in selecting which 
one of the three coding contacts 30, 2 and 8 
of the device CT is included in the circuit through 
Which this compound energy is supplied to the 
trackway. 

For assisting in this selection and determining 
when the compound energy instead of Straight 
100 or 230 cycle energy is to be utilized, use is 
made of three special indication initiating relayS 
XC, YC and ZC. In the arrangement repre 
sented, these relays are identified With the lamps 
X, Y and Z of the third cab signal unit CSC of 
Fig. 9 and when selectively actuated these relays 
respectively condition the trackway apparatus of 
Fig. 8 to supply the running rails with Compound 
100-200 cycle energy coded at the rate of 180, 
120 and 80 supply circuit interruptions per minute. 
As represented, each of the relays 2KC, YC and 

ZC is provided with an actuating winding of the 
usual character and with five contacts 3 to 7. 
As long as the winding is unenergized these coin 
tacts occupy their lowermost or back positions. 
When, however, actuating current is Supplied to 
the Winding the contacts are moved upwardly : 
to their actuated or front positions and there 
held until the Supply of energizing current is cut 
off. 

Control of these relays may, of course, be ef 
fected in any manner desired, as through the 
medium of circuits shown as respectively, inclid 
ing line conductors 96, f9 and 93 and switches 
or other circuit completing devices 28, 22 and 
23. Depending upon the character of the in 
formation which it is desired that the signal 
lamps X, Y and Z aboard the train transmit to 
the engineman these devices may take the form 
of switches operated by train order or other way 
side signals, manually operable control buttons or 
the like. 
In the particular arrangelinent representad in 

Fig. 8 they are identified with train O: 'del giving 
means of typical well-known type, the details 
of which are not pertinent to a di Scl3Sure of 
the present invention. For present, pirposes it 
will be sufficient to State that the Orders With 
which the transmission initiating relays 2KC, YC 
and ZC are identified bear Suici a relatio, to the 
represented and previously described autornatic 
block signalling apparatuS aSSociated With track 
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f-2 that the control line conductors 2 and 22 
therefor extending back from Wayside signal 
location M to the contacts and 2 of the track 
relay TR, at the next location to the rear are 
routed through the contacts 73 and 74 of these 
relayS. 
Thus, in the case of line conductor 2 the con 

nection of track relay contact thereto. is ef 
fected through a conductor 25, contact 3 of 
relay XC, conductor 206, contact 3 of relay 
YC, conductor 28, contact 3 of relay ZC and 
a conductor 208. Likewise, in the case of line 
conductor" 22, the connection of track relay con 
tact thereto is effected through a conductor 
209, contact 4 of relay XC, conductor 238, coin 
tact T4 of relay YC, conductor 2 ?, contact 4 
of relay ZC, and conductor 22. 
As long as all three of the relays under dis 

cussion remain unactuated, the connections 
above traced are maintained intact and the traf 
fic governing relays at the first location to the 
rear of track Section M-N are controlled in the 
normal automatic block System manner already 
described. When, however, any one of these 
three relays actuates in response to an operation 
of the device 20, 202 or 233, and for the purpose 
of lighting one of the cab Signal lanpS X, Y or 
Z, both of the line conductor connections are in 
terrupted. In such event, relay J at location M 
Will drop its contacts to their back positions as 
will also relays H and J at the next signal lo 
cation to the rear. 
The manner in which the wayside equipment 

shown at location M in Fig. 8 operates to supply 
the rails of the track Section to the innediate 
real of location M. With coded train control en 
ergy of the 100 cycle, the 200 cycle and the Con 
posite 100-200 cycle variety will now be de 
scribed. Considering first the circuits through 
which energy of the 100 cycle carrier Wave fre 
quency is transmitted from Source B-C to the 
running rails for the purpose of controlling the 
lamps of cab signal CS, these circuits are ren 
dered effective when all three of the special 
control relayS XC, YC and ZC are unactuated 
and when approach relay AR is actuated in re 
Sponse to the presence of the train in Section 
.MI?IL 
The 80 coding of this 100 cycle energy is se 

lected when all of the traffic governing relays 
H, JA, J2 and J3 are actuated. Under this con 
dition, the primary energizing circuit for the 
track transformer TT extends from supply ter 
minal B through front contact 7 of relay AR, 
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conductor 00, the front contacts 3 of relays J2, 
Jí and H in series, conductors i 28 and 7 ; cod 
ing contact 80 (in its back position) of device 
CT, conductors 82 and 32, front contacts 29 of 
relays J and H in Series, conductor 3, back 
contact. 75 of relay XC, conductor 84, back 
contact 75 of relay YC, conductor 86, back 
contact 75 of relay ZC, conductors 3 and 8 
and the primary of track transformer TF back 
to Supply terminal C. This circuit is completed 
each time that the coding contact 80 is in its 
downward or back position. 
The 100 cycle train control energy of the 20 

code is supplied to the trackway when relays AR 
and H are actuated and relays J, XC, YC and 
ZC are inactuated. Under these conditions the 
primary energizing circuit for the track trans 
former TT may be traced from the supply ter 
minal B, through front contact of relay AR, 
conductor foo, back contact 73 of relay J, front 
contact 73 of relay H, conductor 28, coding 

21. 
contact 20 (in its back position) of device CT, 
conductors 85 and 33, back contact 29 of relay 
Ji, front contact 29 of relay H, conductor 31, 
back contact 5 of relay XC, conductor f34, 
back contact 75 of relay YC, conductor 86, back 
contact 75 of relay Z.C, conductors 87 and 8 
and the primary winding of transformer TT back 
to Supply terminai C. This circuit likewise is 
completed each time that the coding contact 29 
is in its downward or back position. 
The 100 cycle train control energy of the 80 

code is supplied to the trackway when relay AR 
is actuated and relays H, J , XC, YC and ZC 
a.re unactuated. " Under this condition, the pri 
mary energizing circuit for the transformer TT 
extends from Supply terminal B, through front 
contact 7 of relay AR, conductor C0, back con 
tact 3 of relay H, conductors. 28 and ST, coding 
contact 80 (when in its back position) of device 
CT, conductors 8 and 34, back contact 29 of 
relay H, conductor 3, back contact 5 of relay 
XC, conductor 84, back contact f of relay 
YC, conductor 86, back contact 75 of relay ZC, 
conductors 81 and 8 and the primary of trans 
former T. back to Supply terminai C. As in the 
case of the two circuits previously described, the 
circuit just traced is completed each time that 
the coding contact 80 is in its downward or back 
position, 
The 100 cycle trackway supply circuits hav 

ing been described, consideration will now be 
given to the circuits through which energy of the 
200 cycle carrier wave frequency is transmitted 
from source B2-C2 to the running rails for the 
purpose of controlling cab signal CSt. These 
also are rendered effective When all three of the 
Specia, contro relayS XC, YC and ZC are una C 
tuated and When the approach relay AR is actu 
ated in response to the presence of a train in 
section L-M. 
The 200 cycle train control energy of the 180 

code is Supplied to the trackway when relays 
AR, H, and J are actuated and relays 32, XC, 
YC and ZC are unactuated, as already men 
tioned. Contacts 2 and 4 of relay AR now 
connect transformer 2GT with the Supply source 
B2-C2. Under the condition just stated, the 
primary energizing circuit for the track trans 
former TT extends from one side of the Sec 
ondary Winding of transformer 200T, through 
conductor 3, back closed contact 73 of relay 
J2, front contacts 3 of relays J and H in Series, 
conductors 28 and fif, coding contact 88 (in 
its back position) of device CT, conductors 32 
and 32, front contacts 29 of relays Ji and H in 
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series, conductor 3, back contact 75 of relay 
XC, conductor. 84, back contact 75 of relay 
YC, conductor 86, back contact 75 of relay ZC, 
conductors 8 and 8, the primary winding of 
transformer T, and conductor back to the 
other Side of the Secondary of transformer 2T. 
This circuit is completed each time that the cod 
ing contact : i 89 is in its downward or back por 
tiOn. 
The particular equipment represented at loca 

tion M of Fig. 8 does not include provision for 
Supplying the trackway with 200 cycle energy of 
either the 120 or the 80 code. In cases where such 
Supply may be desirable, the apparatus of Fig. 8 
may readily be modified to include the arrange 
ment disclosed at locations K and L of the way 
Side squipment of Fig. 6 in order to supply, the 
coding circuit conductor 28 with the 200 cycle 
energy from transformer 208T under conditions 
When the coding contacts 20 and 80 are included 
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22 
in the trackway supply circuit. In that event, 
operation of the 200 cycle supply circuits during 
conditions of 20 and 80 coding will be identical 
with those already explained in the case of the 
2) and 8C codings of 100 cycle energy with the 

single exception that the energy supply will be 
from 200 cycle source B2-C2 instead of from 
SOul'Ce B-C. 

Consideration Will now be given to the circuits 
through which energy of the composite 100-200 
cycle carrier Wave frequency is transmitted from 
Sources B-C and B2-C2 to the irunning rails 
for the pu;pose of controlling cab signal CSc. 
These circuits are Set up by the actuation of 
One or another of the Special control relays XC, 
YC and ZC and are rendered effective when ap 
proach relay AR is actuated in response to the 
presence of a train in Section L-M. The ac 
tion last named interruptS the steady energizing 
circuit for transformer TT and connects trans 
former 200i with the 200 cycle supply source 
B2-C2. 
Composite 100-200 cycle energy of the 80 code 

is supplied to the trackWay when relays AR, H, 
Ji and J2 are actuated and When special con 
trol relay XC is actuated and relays YC and ZC 
are un actuated. Under these conditions, coding 
contact f80 of device CT alternately completes 
two circuits through which the primary winding 
of track transformer TT receives energy. The 
first of these circuits connects the winding with 
the 100 cycle source B-C each time that the 
coding contact is in its back position, while the 
Second of these circuits connects the transform 
er primary With the secondary of the 200 cycle 
tranSinitting transformer 200T each time that 
the coding contact 80 occupies its front posi 
tion. 
The referred to 100 cycle supply circuit may 

be traced from supply terminal B, through front 
contact 7 of relay AR, conductor 100, front con 
tactS 73 of relays J2, Ji and H in Series, conduc 
tors 28 and 7, coding contact 80 (in its down 
position) Of device CT, conductor 82, front con 
tact 77 of relay XC, conductors 83 and 8 and 
the primary Winding of transformer TT, back to 
supply terminal C. The referred to 200 cycle 
supply circuit extends from one side of the sec 
ondary of transformer 200T, through conductor 
f88, front contact 6 of relay XC, conductor 
89, coding contact 86 (in its front position) of 
device Ci, conductor 82, front contact f 77 of 
relay XC, conductors 83 and 8, the primary 
Winding of transformer Ti"I and conductor 06 
back to the other side of the secondary of trans 
follmer 200T. 
Composite 100-200 cycle train control energy 

of the 20 code is Supplied to the trackway when 
relays AR, and H are actuated, relay J is unac 
tuated, special control relay YC is actuated, and 
relays XC and ZC are unactuated. As in the pre 
ceding instance, tWo Separate energizing circuits 
for the primary of track transformer TT are now 
set up, which circuits are alternately completed 
by the coding contact 20 of device Ci, the 100 
cycle circuit when the contact is in its back posi 
tion and the 200 cycle circuit when the coding 
contact is in its front position. 
The referred to 100 cycle Supply circuit may 

be traced from supply terminal B, through front 
contact 7 of relay AR, conductor f8, back closed 
contact 3 of relay J, front contact 73 of relay 
H, conductor 28, coding contact 20 (in its back 
position) of device CT, conductors 85 and 33, 
front contact 77 of relay YC, conductors 92 

2,194,371 
and 8, and the primary of transformer TT back 
to Supply terminal C. The referred to 200 cycle 
supply circuit extends from one side of the sec 
ondary of transformer 200T, through conductors 
88 and i 90, front contact 176 of relay YC, con 
ductor i9, coding contact 20 (in its front posi 
tion) of device CT, conductors 85 and 33, front 
contact 7 of relay YC, conductors f 92 and 8, 
the primary of transformer TT, and conductor 
6 back to the other Side of the secondary wind 

ing of transformer 220T. 
Composite 100-200 cycle train control energy 

of the 80 code is supplied to the trackway when 
Special control relay ZC is actuated and When 
relayS XC, YC, H. and J are unactuated and 
relay AR is actuated. Again two separate cir 
cuits are set up which are alternately completed 
by the coding contact 80 of device CT. The 100 
cycle circuit may be traced from supply terminal 
B, through front contact 7 of Irelay AR, con 
ductor 0), back contact 73 of relay H, con 
ductors 28 and fif, coding contact 80 (in its 
back position) of device CT, conductor 8, front 
contact 7 of relay ZC, conductors 93 and 8, 
and the primary Winding of transformer TT 
back to the Supply terminal C. The 200 cycle 
Supply circuit extends from One side of the Sec 
Ondary of transformer 200T, through conductors 
88 and 94, front contact 76 of relay ZC, con 
ductor í 95, coding contact 80 (in its front posi 
tion) of device CT, conductor 8?, front contacts 
77 of relay ZC, conductors 93 and 8, the pri 
mary Winding of transformer TT, and con 
ductor i ?6 back to the other side of transformer 
23T. 
The track Way portions of the ten indication 

cab signalling System of Figs. 8-9 having been 
described, attention Will now be directed to the 
cooperating train carried apparatus represented 
in Fig. 9. Basically, this equipment is similar to 
that shown in, and described in connection with, 
Fig. 7. It differs therefrom, however, in includ 
ing the previously referred to third signal unit 
CSc and in being modified to respond to energy 
not only of the 100 cycle and 200 cycle coded 
trackway energy when received individually but 
also to the composite 100-200 cycle train con 
trol energy Which the equipment of Fig. 8 at 
times Supplies to the running rails. 
AS in the previously explained embodiments 

of my invention, the train carried equipment of 
Fig. 9 utilizes two master relays MRf and MR2 
arranged to respond selectively to coded track 
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Way energy of the 100 cycle and the 200 cycle 
carrier Wave frequencies, a pair of cooperating 
Selector relayS FS and FS2 arranged to actuate 
Selectively in response to code following opera 
tions on the part of relays MR, f and MR2 to 
connect the decoding transformer DT with the 
Supply circuit pole changed by the active master 
relay, and the conventional decoding relays DR, 
which are selectively responsive to the code fre 
quency actuating currents transmitted thereto by 
transformer DT. Whereas, however, the transfer 
contacts of the Selector relays FS utilized in the 
first two embodiments of my invention assigned 
the control of the decoding relay contacts 63 and 
64 from one to the other of two cab signal units 
CS and CSb (CSa in Fig. 4) the extended ar 
rangement of Fig. 9 is set up in a manner that 
the decoding relay control is at times addi 
tionally assigned to the third cab signal unit CSc. 
That is, when the received trackway energy is 

Of the 100 cycle carrier wave frequency, the de 
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CS; when of the 200 cycle frequency the control 
is assigned to signal unit CSt; and when the train 
control energy received from the trackway is of 
the composite 100-200 cycle, variety the decod 
ing relay contacts are included in energizing cir 
cuits for the lamps X, Y and Z of the third signal 
unit CSb. In the particular scheme represented, 
the acknowledging circuits, including relays P 
and switch 45-46, are not similarly extended to 
include the lamps of the third signal unit CSc 
in the conventional acknowledging set up. 
The nature of the three way assigned control 

circuits represented in Fig. 9 may best be ex 
plained by tracing: first the circuits through 
which the lamps of cab signal CS receive energy 
when coded pulses of 100 cycle carrier wave fre 
quency energy are picked up from the trackway; 
then the circuits through which the lamps of 
signal unit CSb are supplied with lighting current 
when the carrier wave frequency of the received 
trackway energy is 200 cycles per second; and 
finally the circuits through which the lamps of 
the third cab signal unit CSC are supplied With 
lighting current when the coded train control 
energy received from the running rails is of the 
compound 100-200 cycle variety supplied by 
wayside apparatus of the character represented 
in the previously described Fig. 8. 
The manner in which signal CS is controlled 

by 100 cycle trackway energy will first be con 
sidered. When this energy is coded at the rate of 
180 supply circuit interruptions per minute, lamp 
A of signal CS is lighted. This results from na S 
ter relay MIR; following the trackway code, 
selector relay FS being actuated and relay FS2 
being unactuated, and decoding relays DRH and 
DR, i80 being actuated and relay DR 20 being un 
actuated. The larap energizing circuit which is 
completed under these conditions may be traced 
from the positive supply terminal through front 
contact 63 of relay DR 80, conductor 78, front 
contact 48 of relay FS, conductor 58, back 
contact 55 of relay FS2, conductor 78a, the 
lamp A, conductors 2A4 and 8t, and front contact 
64 of relay DR 8 back to the negative Supply 
terminal. 
Lamp 5 of signal CS is lighted when the 100 

cycle trackway energy is coded at the 120 rate. 
Under this coradition, master relay MR, follows 
the code, selector relay FS is actuated and relay 
FS2 is unactuated, decoding relays DRH and 
DRAC are actuated, and relay DR 80 is Un 
actuated. The lamp lighting circuit now ex 
tends from the positive supply terminal through 
back contact 63 of relay DR80, front contact 
63 of relay DR. 28, conductor 12, front contact 
26 of relay FSA, conductor 32, back contact 
E33 of relay FS2, conductors 72a and 74, the 
lamp 30, conductors 220 and 76, front contact 
64 of relay DR, f 28, and back contact 64 of relay 
IDR, 83 back to the negative supply terminal. 
Lamp 5 of signal unit CS is lighted when the 

i00 cycle trackway energy is coded at the 80 rate. 
Under this condition, master relay MR, follows 
the code, selector relay FS is actuated and relay 
FS2 is unactuated, decoding relay DRH is actu 
ated and relays DR 20 and DRS are unactu 
ated. The lamp circuit now completed may be 
traced from the positive supply terminal, through 
back contacts 63 of relays DR, 8) and DR 20, 
front, contact 63 of relay DR.H., conductor 69, 
front contact 50 of relay FS, conductor 68, 
back contact 56 of relay FS2, conductors 69a 
and 33, the lamp 5, conductors 22 and li, front 
contact 84 of relay DR.H., and back contacts 64 

of relays DR2 and DR 80 back to the negative 
Supply terminal. 
The manner in which the lamps of the second 

cab Signal unit CSb are controlled by the coded 
trackway energy of the 200 cycle carrier Wave 
frequency Will next be considered. When this: 
energy is of the 180 coding, lamp 60 of signal CS 
is lighted. Under the condition stated, master 
relay MR2 follows the trackway code, selector 
relay FS2 is actuated and relayFS f is unactuated, 
decoding relays RH and DR 80 are actuated, 
and relay DR 20 is unactuated. The now com 
gleted iamp circuit extends from the positive 
Supply terminal, through front contact 63 of relay 
IDR, 83, conductor 8, back contact 46 of relay 
FS, conductor 62, front contact 47 of relay 
FS2, conductors 78b and 463, the lamp. 60, con 
ductors 24 and 83, and front contact 64 of relay 
JDR8 back to the negative supply terminal. 
Lamp 35 of signal CSb is lighted when the 

200 cycle trackway energy is coded at the 120 
rate. 
follows the code, selector relay FS2 is actuated 
and relay FS is unactuated, decoding relays 
DRH and DR2 are actuated, and relay DR.180 
is unactUated. The noW completed lamp circuit 
rinay be traced from the positive supply terminal, 
through back contact 63 of relay DR Í80, front 
contact, 33 of relay DR?. 23, conductor 72, back 
centact 26 of relay FSA, conductor 30, front 
contact; 2 of relay FS2, conductor T2b, the 
lamp 35, conductors 228, 220 and 76, front con 
tact, 64 of relay DR3, and back contact 64 of 
relay DR 33 hack to the negative supply termi 
nal. 
Samp 25 of signal CSb is lighted when the 

200 cycle trackway energy is coded at the rate 
of 80 Supply circuit interruptions per minute. 
Under this condition, the master relay MR2 
follows the code, selector relay FS2 is actuated 
and relay FS is unactuated, decoding relay DRH 
is 3.ctuated, and relays DR20 and DR80 are 
linactuated. The noW completed lamp circuit 
extends from the positive Supply terminal, 
through back contacts S3 of relays DR, 80 and 
DR. 2, front contact 63 of relay DR.H., conductor 
89, lack contact 58 of relay FS, conductor $5, 
front, contact 5 of relay FS2, conductor 69b, 
the amp 25, conductors 229, 22 and if, front 
contact 64 of relay DRH, and back contacts 64 
of relays DR. 28 and DR, 89 in series back to the 
negative supply terminal. 
From the foregoing, it will be seen that ex 

cept for minor differences the circuits through 
which the laps are Supplied With lighting cur 
rent, the control of cab signals CS and CSb is 
effected in the Sane manner 2S in the previ 
Ously explained train carried equipients of Figs. 
4 aid . The differences referred to include an 
eliricination from conductors 8, 6 and 7 lead 
ing from the lamps to the contacts 64 of the 
deccoding relays DR of the Self-checking control 
transferring contacts of the selector relays FSf 
and FS2. 
The manner in which compound 100-200 cy 

cle trackway energy operates the train carried 
equipment of Fig. 9 to control the lamps of the 
third cab signal unit CSc will now be explained. 
Whenever coded energy of this compound char 
acter is received from the running rails, master 
relay AR follows the Spaced pulses of the 
100 cycle energy while master relay MR2 foll 
lows the intervening pulses of the 200 cycle car 
Irier Wave frequency energy. Under Such condi 
tions, both of the selector relays FS and FS2 
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Under this condition master relay MR2 
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are picked up and the primary winding of the unactuated. The lamp lighting circuit now com 
decoding transformer DT is connected to the 
pole changing circuits identified with both of the 
master relays MR. 

In So far as cperation of the decoding trans 
former is concerned, the effect, in the particular 
form of connection shown, is the Same as when 
but one of the master relays is following the 
trackWay code. In part, this is because when 
the contact 47 of relay MR, f is in its left-biased 
or 'energy on' position, the contact 47 of relay 
MR2 occupies its right-biased or 'energy off' 
position and vice versa. This reversed relation 
of contact positions is due to the fact that the 
pulses of 100 cycle and of 200 cycle trackway 
energy Supplied by the Wayside apparatus of Fig. 
8 are noncoincident and follow each other in 
regular alternating order. 
In order that both of the pole changing cir 

: cuits will simultaneously supply energizing cur 
rent to the same half of the decoding transform 
er primary for each of the two combinations of 
master relay contact positions encountered dur 
ing the code following operations above described, 
the two pole changing circuits are carried to the 
primary circuit in relatively reversed manner. 
Thus, when relay MR í is left-biased and relay 
MR2 is right-biased, conductors 52 and if 8 both 
feed positive current to conductor 2 connected 
to the upper end of the primary of transformer 
DT. Likewise, when relay MRE is right-biased 
and relay MR2 is left-biased, conductors 53 and 

6 similarly feed positive energizing current to 
conductor 22 joined With the lower end of the 
transformer primary. 
The lamp lighting circuits for cab signal CSC 

which are completed by the compound 100-200 
cycle trackway energy wil now be described. If 
the coding of this compound energy is of the 80 
rate, lamp X will be lighted. Under the condi 
tion named, relays MR. Í and MR.2 both follow 
the trackway code, selector relays FS and FS2 
are both picked up, decoding relays DRH and 
DRí80 are actuated and relay DR126 is unac 
tuated. The now conpleted lamp lighting cir 
cuit extends from the positive supply terminal 
through front contact 63 of relay DR.80, con 
ductor 78, front contact i 48 of relay FS, con 
ductor 58, front contact 155 of relay FS2, con 
ductor 23), the lanp X, conductor 8 , and front 
contact 64 of relay DR 80 back to the negative 
supply terminal. 

If the 100-200 cycle composite trackway en 
ergy is coded at the i28 rate, lamp Y of the cab 
signal CSc will be lighted. Under the condition 
stated, both master relays MR and MR2 follow 
the trackway code, both Selector relays FS and 
FS2 are actuated, decoding relays DRH and 
DR. 29 are actuated and relay DR3 is unac 
tuated. The now completed lamp energizing cir 
cuit may be traced from the positive Supply ter 
minal, through back contact 63 of relay DR? 80, 
front contact 63 of relay DR 20, conductor 72, 
front contact 26 of relay FS, conductor 32, 
front contact 33 of relay FS2, conductor 234, 
the lamp Y, conductor 6, front contact 64 of 
relay DR 20, and back contact 64 of relay DR, 80 
back to the negative supply terminal. 

If the composite 100-200 cycle trackway ener 
gy is coded at the 88 rate, lamp Z of cab signal 
CSc will be lighted. Under the condition Stated, 
both of the naster relayS MR, and MR2 follow 
the tr3ükway Code, botin of ühe selector relays 
FS and FS2 are actuated, decoding relay DRH 
is actuated and relays DR 29 and DRf80 are 

pleted extends from the positive supply terminal, 
through back contacts 63 of relays DR, 80 and 
DR2 (), front contact 63 of relay DR.H., conductor 
69, front contact 5) of relay FSF, conductor 60, 
front contact 56 of relay FS2, conductor 236, the 
lamp Z, conductor 7, front contact 64 of relay 
DRH and back contacts 64 of relays DR 20 and 
DR80 in series back to the negative supply ter 
minal. 

in the event that the energy is uncoded or that 
there is no energy in the running rails, lamp 5 
of cab signal CS Will be lighted as a result of a 
conditioning of the train carried apparatus which 
is identical to that explained in connection with 
the first two embodiments of my invention. That 
is, both of the master relays MR and MR2 will 
remain inactive, both of the Selector relays FS 
and FS2 Will be unactuated and all of the decod 
ing relayS DRIH, DR. I 26 and DR 80 Will also be 
unactuated. Lamp 5 now receives lighting cur 
rent through a circuit which may be traced from 
the positive supply terminal, through back con 
tacts 63 of relays DRf8), DR 20 and DRH in 
Series, conductor 2 5, back contact 2 f8 of relay 
FSt, conductors 66 and 67, the lamp 5, conductor 
68, and back contacts 64 of relays DRH, DR 20 
and DR Í80 in series back to the negative supply 
terminal. 
The acknowledging equipment represented as 

forming a part of the train carried apparatus of 
Fig. 9 will now be described. Both in arrange 
Inent and in Operation it is comparable to that 
shown in the diagram of Fig. 7. Six acknowledg 
ing relays P5, P5, P25, P35, P5 and P60 are 
a SSOciated With the two cab Signal units CS and 
CSb in conventional manner. Upon the occasion 
Of each more restrictive indication change which 
involves the lamps of these two units, the whistle 
W Sounds and can be silenced only by the usual 
Operation of the acknowledging Switch 45-46. 

In the illustrative form shown, moreover, the 
acknowledging circuits of Fig. 9 are so set up that 
a change in indication from either of the first two 
Signal units CS and CSO to any one of the lamps 
X, Y and Z of the special or third signal unit CSc 
is also announced by a blast from whistle W. 
Each of these Special indication blasts can be 
Silenced by operating the acknowledging switch 
45-46. In addition, a special warning device, 
shown in the form of a bell W2, is provided for 
further advising of a lighting of the lamps of the 
Signal unit CSC. AS represented, this bell is ar 
ranged to operate during the full continuance of 
each of the Special indications X, Y and Z, and it 
produces a Sound readily distinguishable from 
that given by the whistle. It is controlled by a 
relay SRC more fully to be described presently. 
The apparatus of both the trackway and the 

train carried portions of my improved ten indi 
cation cab signalling system of Figs. 8-9 having 
been described, attention will now be directed to 
the manner in which the equipments of Figs. 8-9 
cooperate during operation of the complete cab 
Signalling System. 
In this System the lamps of the two cab sig 

nal units CS and CSb are controlled by coded 
trackWay energy of the 100 cycle and the 200 
cycle carrier wave frequency in a manner fully 
equivalent to that already explained in connec 
tion with the first two embodiments of my inven 
tion. As long as all three of the special indica 
tion relayS XC, YC and ZC of the wayside appa 
ratus of Fig. 8 are released that apparatus sup 
plies the running rails with coded energy of 
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either the 100 cycle or the 200 cycle frequency. 
On the train, one or another of the lamps of the 
cab signal CS of Fig. 9 lights in response to the 
i00 cycle energy and one or another of the lampS 
of the signal unit CSb Similarly lightS in response 
to the 200 cycle energy. The selection of the 
lamp is, in both cases, determined by the rate 
at which the trackway energy is coded by one 
or another of the contacts 80, 20 and 80 of the 
deVice CTT. 
The manner in which the lamps of the third 

cab signal unit CSc of Fig. 9 are caused to light 
in response to an operation of one or another of 
the relays XC, YC and ZC of Fig. 8 will now be 
described. ASSume first that it becomes desir 
able to effect the lighting of lamp X aboard the 
train and that control device 20 of the trackway 
apparatus of Fig. 8 is closed to initiate that opera 
tion. 

Relay XC now picks up, contacts 76 and T 
thereof connect the coding contact 8 of device 
CT with the track transformer supply circuit in 
a manner permitting it to feed 100 cycle and 200 
cycle energy alternately thereto, and contacts 
i3 and f4 disconnect line conductors 2 and 
22 extending rearwardly from location M from 
the track relay contacts C and at that loca 
tion. This allows traffic governing relay J to 
release and complete, through contact 73, the 
connection between coding circuit conductor 28 
and i00 cycle supply conductor 0. Contact F5 
of relay XC disconnects the traffic governing relay 
contacts 29 from the track transformer Supply 
conductor 8. 
As the train comes into the track section of 

which location M. marks the exit, relay AR, at 
that location picks up. This places coding de 
vice CT in operation, connects supply conductor 
: E with the 100 cycle supply terminal B and also 
connects transformer 200T with the 200 cycle 
Supply source B2-C2. In moving up and down 
at the rate of 180 times per minute, coding con 
tact 80 now connects the track transformer TT 
with the 200 cycle supply source each time that 
the contact is in its upward position and con 
nects the track transformer With the 100 cycle 
Supply source B-C each time that the contact is 
in its downward position. In consequence, the 
rails of the track section receive compound 
100-200 cycle energy of the 80 code. 
On the train, master relay MR, follows the 

pulses of the 100 cycle energy thus supplied to 
the running rails and master relay MR2 follows 
the intervening pulses of the 200 cycle energy. 

5. As a result, selector relays FSA and FS2 are both 
picked up and the decoding transformer DT re 
ceives pulses of primary energizing current pole 
changed by the contacts 47 of the relays MR 
and MR2 acting in parallel at the rate of 180 
times per minute. In consequence, decoding 
relays RH and DR80 are picked up and relay 
DR2 remains released. Contacts 63 and 64 of 
these relays now complete the circuit, set up by 
contacts 46 and 55 of the selector relays, 
through which energizing current is supplied to 
the lamp X of cab signal CSc. Lamp X remains 
lighted as long as the train remains in the sec 
tion I-M and indication initiating relay XC re 
nilains picked up. 
Assume next that it becomes desirable to cause 

the lighting of the cab signal lamp Y. First, 
conti'ol device 20 is opened thereby allowing 
relay XC to release. Then, device 202 is closed 
to initiate the new cab signal indication Y. 
This picks up relay YC. Contacts f 16 and 77 

of that relay now set up circuits through which 
contact 20 of the coding device CT may alter 
nately supply the trackway with energy of the 
100 cycle and the 200 cycle frequency, contacts 
173 and i is interrupt the circuits of which line 
conductors 2 and 22 form a part and thereby 
assure that traffic governing relay J occupies 
its unactuated position, and contact iT5 dis 
connects the traffic governing relay contacts 29 
from the track transformer supply conductor 8. 
As the train comes into the section. L-M, 

approach relay AR at location. M. picks up and 
places the code transmitter CT in operation, con 
nects supply terminal B to conductor 28 through 
back contact 73 of relay J, and connects the 
transformer 200T with the 200 cycle supply source 
B2-C2. In osciliating between its back and front 
positions at the rate of 120 times per minute 
coding contact 20 now alternately connects the 
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transformer TT at location M with the 100 cycle 20 
supply source B-C and the 200 cycle Supply 
source B2-C2. In consequence, the rails of Sec 
tion L-M receive compound 100-200 cycle en 
ergy of the 120 coding. 
On the train, both of the master relays MR. 

and MR2 of the equipment of Fig. 9 now fol 
low the trackway code, both of the selector 
relays FS and FS2 are again picked up and 
the decoding transformer DT receives primary 
energizing pulses pole changed at the rate of 
120 tiries per minute. This picks up decoding 
relays DRH and DR. 28 and allows relay DR 80 
to remain released. Contacts 63 and 64 of these 
relays now complete the circuit, previously set up 
by contacts 26 and 33 of the Selector relays 
FS, through which the lamp Y of cab signal CSc 
receives lighting current. 
Assume now that it becomes desirable to ef 

fect the lighting of lamp Z, aboard the train. 
This may be done by opening control device 202 
and then closing the control device 203 which 
picks up relay Z.C. Contacts 6 and 77 of 
that relay now set up circuits through which 
the contact 86 of the coding device CT may, Sup 
ply the trackway with alternate pulses of 100 cycle 
and 200 cycle energy, contacts 13 and fil4 break 
the connection of line conductors 2 and 22 
and thereby a SSure that traffic governing relay 
J is released, and contact 5 disconnects the 
traffic governing relay contacts 29 from the track 
transformer supply conductor 8. 
As the train comes into the Section I-M, ap 

proach relay AR at location Mi picks up, places 
the code transmitter CT in operation, joins cod 
ing circuit conductor 23 with the supply ter 
minal B (through back contact 73 of relay J), 
and connects the transformer 200T with the 200 
cycle supply terminal B2-C2. In oscillating be 
tween its back and front positions at the rate 
of 80 times per minute, coding contact 80 now 
alternately connects the track transformer TT 
With the 100 cycle Supply Source B-C and the 
200 cycle supply source B2-C2. In consequence, 
the rails of the track section L-M receive com 
pound 100-200 cycle energy of the 80 coding. . 
On the train, each of the two master relays 

MR and MR2 follows the particular component 
of this code to Which it is responsive, both of 
the selector relays FS and FS2 are picked up 
and the decoding transformer DT receives pri 
mary energizing pulses pole changed at the rate 
of 80 times per iminute. As a result, i decoding 
relay DRH is picked up and relays DR20 and 
DR 80 remain released. Contacts 63 and 64 
of these relays now complete the circuit, set up 
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26 
by contacts 50 and 56 of the selector relayS, 
through which the lamp Z of cab Signal CSC 
receives lighting current. 

It has been seen that the two Selector relayS 
FS and FS2 of the train carried equipment of 
Fig. 9 are provided with contacts 26 and 258 
which are additional to the transfer contacts 
in the lighting circuits of the cab signal lamps. 
These added contacts 26 and 28 are included 
in the supply circuit of lamp 5 of Signal unit CS 
and in the stick circuit of acknowledging relay 
P5 and one of their functions is to cause this 
most restrictive lamp 5 to light simultaneously 
with the display of any one of the Special indi 
cations X, Y and Z of signal unit CSC. 
As has been pointed out, both of the Selector 

relays FSf and FS2 are picked up at all times 
that any of the lamps of the Special indication 
unit CSC is lighted. Under this condition, lamp 
5 of unit CS also receives lighting current over 
a circuit which may be traced from the positive 
supply terminal through conductor 233, front 
contact 2í6 of relay FS2, conductor 2í 1, front 
contact 2f& of relay FSA, conductors 66 and 67, 
the lamp 5, conductor 68, and back contacts 6 
of relays DRH, DR 20 and DR, 83 in series back 
to the negative Supply terminal. 
The manner in which the train carried ac 

knowledging equipment of Fig. 9 operates Will 
now be described. Regarding the actions which 
accompany indication changes involving the 
lamps of signal units CS and CSb only, it will 
suffice to say that these are identical with the 
corresponding operations which have aiready been 
explained in connection with the train carried 
apparatus of Fig. 7. That is, When the change 
is in the less restrictive or speed increasing direc 
tion, no operation of the whistle W results while 
upon the occasion of each more restrictive change 
the whistle sounds and the acknowledging SWitch 
45-46 must be operated to Silence it. 

Regarding indication changes which involve 
the lamps X, Y and Z, of the third or Special cab 
signal unit CSc, it has been seen that the cir 
cuits of Fig. 9 are so set up that each Special 
indication X, Y and Z is accompanied by a 
sounding of the bell W2. In the illustrative ar 
rangement shown, the relay SRC which controls 
this bell is provided with three electrically Sepa 
rate actuating windings which are respectively 
connected in series with the conductors 238, 234 
and 236 through which energizing current is 
supplied to the lamps X, Y and Z. When any 
one of these windings passes lamp lighting cur 
rent, it biases relay contact 238 upwardly and 
completes for the bell an operating circuit. Which 
extends from the positive Supply terminal, 
through front contact 238 of relay SRc, conduc 
tor 250 and device W2 back to the negative Sup 
ply terminal. As long, however, as all of the 
windings remain deemergized, this contact is re 
leased and the bell is inactive. 
In addition, as has likewise been mentioned, 

each change in indication from either of the 
signal units CS and CSb to the special unit is 
accompanied by a blast from the whistle W, 
which blast continues until the acknowledging 
switch 45-46 is operated. This blast is initiated 
by those contacts of the selector relays FS and 
FS2 which form a part of the circuits through 
which lighting current is supplied to the signal 
lamps and through which stick current is sup 
plied to the acknowledging relays. 
In examining the acknowledging actions, as 

Sume first that the indication change is from 
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one of the lamps of signal unit CS to any One 
of the lamps of the unit CSc. As selector relay 
FS2 picks up incident to this change, the Con 
tact thereof which breaks the active lamp light 
ing circuit also opens the silencing circuit for 
Whistle W. If lamp A was originally lighted, 
this opening is directly made at contact. 55; if 
lamp 5 or 5 was originally lighted, this open 
ing results from the release of acknowledging l'e- 
iay P60 which follows the break (at contact í33 
or 56) in the stick circuit of relay P5 or 
PA 5. However, if lamp 5 was originally lighted, 
it so continues and the stick circuit for relay P5 
is merely shifted from the back to the front point 
of selector relay contact 26. 
The whistle W, having been placed in opera 

tion as described above, can be Silenced by de 
pressing the acknowledging Switch 45-46. This 
picks up relay P5 (over a circuit which includes 
conductor 9 and Switch blade 45) and then 
acknowledging relays PE 5-25-35-50-60 in 
order. Relay P5 now locks itself in over a circuit 
which extends from the positive Supply terminal 
through conductor 233, front contact 2?. 6 of re 
lay FS2, conductor 2 ?i, front contact 2 i 8 of re 
lay FS, conductor 66, front contact 88 of relay 
P5, the winding 37 of that relay, and conductor 
0 back to the negative supply terminal. Con 

tacts 23 and 85 of relay PSC now set up the 
silencing circuit and cause the Whistle to cease 
operating as Soon as the SWitch 45-46 later re 
turns to its normal position. 
The above Sequence of operations applies to 

changes in indication from any one of lamps A, 
50 and 5 of signal unit CS to any one of the 
|alipS X, Y and Z Clf unit CSC. Lamp 5 of unit 
CS is, as has been noted, lighted along with the 
active lamp of Signal unit CSc. If lamp 5 was 
lighted before the indication change, the Whistle 
does not Operate on the occasion Cf the change 
because, as has been pointed out, the stick cir 
cuit for acknowledging relay P5 is then trans 
ferred from the back to the front point of con 
tact 26 of selector relay FS2 before relay P5 has 
tine to drop Out. 
ASSume next that the indication change is 

from any One of the lamps of Signal unit CSb 
to any One of the lamps of unit CSc. As selec 
tor relay FSF picks up incident to this change, 
the contact thereof Which breaks the active lamp 
lighting circuit likewise opens the silencing cir 
cuit for Whistle W. 
In all cases this opening results from the re 

lease of acknowledging relay P60 which follows 
a break in the Originally active Stick circuit. If 
lamp 63 was originally lighted, this break is at 
contact 4 of relay FS and in the stick cir 
cuit of relay P60; if lamp 35 was originally light 
ed, the break is at Contact 26 and in the stick 
circuit of relay P35; and if lamp 25 was original 
ly lighted, the break is at contact 59 and in the 
stick circuit of relay P25. 
The Whistle W, having been placed in opera 

tion as described above, again can be silenced by 
depressing the acknowledging Switch 45-46. 
This picks up all six of the acknowledging relays 
P5-60 in order, relay P5 locks itself in over the 
Stick circuit previously traced (as including front 
contacts 26 and 28 of the selector relays), and 
contacts 5 and 85 of relay P50 once more set 
up the silencing circuit which causes the whistle 
to cease operating as Soon as the acknowledging 
Switch returns to its normal position. Again it 
Will be noted that lamp 5 of unit CS is lighted 
along with the active lamp of signal unit CSc. 
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If the indication change is from one to another 

of the lamps of the special signal unit CSc no 
response on the part of the whistle, W is pro 
duced. This is because both of the Selector re 
lays FS? and FS2 remain picked up and the 
Stick circuit, which their contacts 26 and 28 
complete for relay P5 is maintained intact dur 
ing Such a change. As has been pointed out, a 
lighting of any one of the lamps X, Y or Z is 
under all conditions accompanied by a ringing of 
the auxiliary alarm bell when that bell is ar 
ranged as shown at W2 in Fig. 9. 
An indication change from signal unit CSc 

back to either of the units CS or CSb is accorn 
panied by a blast from the Warning whistle W 
and this requires the usual operation of the 
acknowledging switch for silencing. Under the 
stated conditions, the blast is produced when 
one of the two selector relays FS or FS2 releases 
incident to the indication change and breaks 
(aí. contact 2 3 or 216) the Stick circuit for the 
acknowledging relay P5. 
From the foregoing description of the appara 

tus utilized in and the manner of operation of 
each of the three cab signalling systems dis 
closed herein, the many features of practical 
advantage which these improved Systems pos 
sess will have become apparent. Special atten 
tion, however, may well be called to certain of 
these advantages in their relation to the require 
ments of present day railway signalling prac 
tice. 
As has been pointed out, the trend of these re 

quirementS is toward a greafter number of indi 
cations within the engine cab than the previ 
ously known systems of train control and cab 
Signalling which have been installed (over 
20,000 miles of track and more than 9,000 lo 
comotives so equipped were in operation in the 
United States during 1936) during past years are 
capable of providing. ecause of its inherent 
complexity this apparatus is comparatively ex 
pensive and each installation thereof represents 
a large outlay of capital. Railroads are, there 
fore, reluctant to Scrap their present equipment 
even in favor of new and differently designed 
systems which do provide the larger number of 
indications now desirable in the light of high 
speed train operation and other Comparable 
factors. 
A definite need, accordingly, exists for means 

whereby existing coded cab signal systems can 
be used without fundamental or expensive 
changes to satisfy the various added require 
ments that are now being placed upon them. As 
has been seen, the herein disclosed expedients of 
my invention meet this need in a very practical 
and satisfactory manner. 
Thus, to expand, in accordance with them, the 

conventional four indication system (described 
at the beginning of this specification) into a five 
(Figs. 1-4), seven (Figs. 6-7), or even ten (Figs. 
8-9) indication system the only changes required 
are relatively simple additions to the existing 
engine and wayside circuits. In the wayside 
apparatus the existing coders CT are used with 
out fundamental change while on the engine the 
secoding relay's DR and other related equipments 
are similarly employed. Moreover, such rela 
tively minor changes as are occasioned by the 
added indications need be made only in those 
wayside blocks which must transmit the addi 
tional indications and only on those engines 
which need to receive them. 

In addition, the number of cab signal iridica 
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tions which are obtainable from a restricted 
variety of trackway current codes may be extend 
ed almost withoutlinitation. That is, tirough the 
use of only the three coding rates of 80, 120 and 
180 supply circuit interruptions per minute my 
in proved systems of Figs. 1-4, 6-7, and 8-9, re 
Spectively provide five, seven and ten signal in 
dications aboard the train. In each case the 
herein disclosed extension is effected by the use 
of energy of oniy one added carrier wave fre 
quency. Were, however, two or more added car 
rier wave frequencies to be employed in compara 
ble nimanner, as it will be apparent that they 
might readily be (such as 150, 200 and 250 cycles 
per second in addition to the existing i00 cycle 
variety), the three trackway current codings 
could then be caused to provide corresponding 
further increases in the total number of indi 
cations in the locomotive cab. 

Mioreover, the expedients of my invention 
greatly increase the flexibility, comprehensive 
neSS and range of application of train control 
ling Systems of the class under consideration. 
They at Cince make available a suicient nunbar 
of indications to take care of even the nost un 
usual requirements, they are so flexible as to be 
Suited to practically all conceivable applications, 
and locomotives equipped to give One number of 
indications may be operated over tracks pro 
vided with Wayside equipment for giving not only 
the corresponding number of indications but 
also a greater or a lesser number. 
Although I have described my invention as be 

ing combined with the apparatus of an existing 
type of four indication train control system 
wherein energy of only three codes is supplied to 
the trackway, it will be understood that my im 
proved organization and the equipinent empioyed 
therein may also be used in original installations 
or with apparatus which includes code transmit 
ters arranged to interrupt the trackway supply 
circuit at either more or less than the three rep 
resentative rates of 80, i20 and 1806 tinie?s, petir 
minute. Moreover, while I have restricted iny 
disclosure to train control Systeins wherein track 
Way energy of but two different carrier Wave fre 
quencies is utilized, it will likewise be apparent 
that the expedients of Iny invention also make 
possible further extended systems wherein se 
lective use is made of coded train control energy 
of any one of an unrestricted number of different 
carrier wave frequencies. 

Hence, although I have shown and described 
herein only three forms of railway traiffic con 
trolling apparatus embodying my invention, it 
will be understood that various changes and 
modifications may be made thaerein within the 
scope of the appended claims without departing 
from the Spirit and scope of my invention. 

Having thus described my invantion, What I 
clain is: 

1. In combination, a section of railway track, 
a plurality of Sources of alternating surrent dif 
fering in carrier wave frequency, means along 
the wayside for selectively connecting one or an 
other of said sources with the rails of Said Sec 
tion at the exit end thereof, other wayside means 
for periodically interrupting said connection at 
one or another of a plurality of different rates 
of coding, and train carried signailing means 
controlled by the said pariodicaily interrupted 
current which is received from said rails and ar 
ranged to give a distinctive indication for each. 
different combination of carrier wave frequency 
and coding of that current. 
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2. Railway traffic controlling apparatus com 

prising a Section of track, wayside means at the 
exit end of said section for there supplying the 
rails of the section with alternating current of 
one or another of a plurality of different car 
lier Wave frequencies, other wayside means for 
periodically interrupting said current at one or 
another of a plurality of different code rates, 
further wayside means controlled by traffic con 
ditions in advance of said section for selecting 
both the carrier wave frequency and the coding 
of Said rail supplied current, and train carried 
governing means controlled by said current which 
is received from said section rails and arranged 
to give a distinctive response for each combina 
tion of carrier Wave frequency and coding of that 
received current. 

3. In combination, a section of railway track, 
Wayside means at the exit end of Said section for 
there Supplying the rails of that section with al 
ternating current of one or another of a plurality 
of different carrier wave frequencies, other way 
side means for interrupting the supplied current 
at one or another of a plurality of different rates 
of coding, train carried means for receiving from 
said rails energy determined by the flow of said 
coded current therein, a plurality of train car 
ried relays controlled by Said received energy, 
Some of Said relays being Selectively responsible 
to the frequency of the received energy and oth 
ers being Selectively responsible to the coding 
thereof, and a plurality of train carried signals 
jointly controlled by said frequency responsive 
and said coding responsive relays and selec 
tively energized in accordance With various con 
ditions of actuation of those relayS. 

4. In a railway traffic Controlling System, the 
combination of a Section of track, a plurality of 
sources of alternating current energy of dif 
ferent carrier wave frequencies, a coding device 
iiaving a plurality of circuit making and break 
ing contacts which operate at different rates, 
wayside means responsive to traffic conditions 
in advance of said section for connecting one or 
another of said energy Sources to the rails of 
the section at the exit end thereof and for includi 
ing one or another of said coding device contacts 
in said connection, and traffic governing appara 
tus controlled by the said periodically interrupted 
energy which is received from said section rails 
and responsive both to the carrier Wave fre 
quency and to the coding of that received energy. 

5. In a railway trafic controlling system, the 
combination of a section of track, a Wayside cir 
cuit through which trackway energy may be Sup 
plied to the rails of said section at the exit end 
thereof, a plurality of Sources of alternating cur 
rent energy of different carrier wave frequencies, 
a coding device having a plurality of circuit 
making and breaking contacts which Cperate at 
different rates, a group of Wayside relayS con 
trolled in accordance With advance traffic con 
ditions, means including contacts carried by said 
relays for selectively including one or another 
of said coding contacts in said rail Supply circuit, 
means including other contacts also carried by 
said relays for selectively connecting one or an 
other of said energy sources to said circuit, and 
traffic governing apparatus controlled by the 
said trackway energy which is received from said 
rails and responsive both to the carrier wave 
frequency and to the coding of that received 
energy. 6. In a railway traffic controlling system, th 
combination of a section of track, a wayside 
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circuit through which trackway energy may be 
Supplied to the rails of said section at the exit 
end thereof, two sources of alternating current 
energy of different carrier wave frequencies, a 
coding device having a pair of circuit making 
and breaking contacts which operate at different 
rates, a Wayside relay controlled in accordance 
with advance traffic conditions, means including 
a contact carried by said relay for selectively 
including one or the other of said coding contacts 
in Said rail supply circuit, means including an 
other contact carried by said relay for selectively 
connecting one or the other of said energy sources 
to said circuit, and traffic governing apparatus 
controlled by the said trackway energy which is 
'eceived from said rails and responsive both to 
the carrier wave frequency and to the coding of 
that received energy. 

7. In combination: adjoining forward and rear 
Sections of track; a Wayside signal for guarding 
Said forward section; a wayside circuit through 
which track Way energy may be supplied to the 
rails of said rear section at the exit end thereof; 
a plurality of sources of alternating current 
energy of different carrier wave frequencies; a 
coding device having a plurality of circuit mak 
ing and breaking contacts which operate at dif 
ferent rates; a group of wayside relays controlled 
in accordance with advance traffic conditions 
and provided with contacts for governing said 
wayside signal, other contacts for selectively in 
cluding one or another of Said coding contacts 
in Said rail supply circuit, and still additional 
contacts for selectively connecting one or another 
of Said energy sources to said circuit, and traffic 
governing apparatus controlled by the said track 
way energy which is received from said rails and 
responsive both to the carrier wave frequency and 
to the coding of that received energy. 

8. In a railway traffic controlling system, the 
combination of a section of track, a circuit 
through which trackway energy may be supplied 
to the rails of said Section, a plurality of Sources 
of alternating current energy of different carrier 
wave frequencies, a coding device having a plu 
rality of circuit making and breaking contacts 
which operate at different rates, means effective 
When said section is vacant for connecting said 
rail supply circuit directly to a given one of said 
energy sources, means effective when said sec 
tion is occupied and responsive to advance traffic 
conditions of said track for selectively connect 
ing said rail supply circuit to one or another of 
said energy Sources and for including one or 
another of the contacts of said coding device in 
said circuit, and traffic governing apparatus con 
trolled by the said trackway energy which is re 
ceived from said rails and responsive both to the 
carrier wave frequency and to the coding of that 
received energy. 

9. In a railway traffic controlling system, the 
combination of a section of track, a wayside cir 
cuit through which trackway energy may be sup 
plied to the rails of said Section at the exit end 
thereof, a plurality of Sources of alternating cur 
rent energy of different carrier wave frequen 
cies, a coding device having a plurality of circuit 
making and breaking contacts which operate at 
different rates, an approach controlled relay ef 
fective when said section is vacant to connect 
said rail supply circuit directly to a given one 
of Said Sources and effective When the section is 
occupied to interrupt said direction connection 
and to include one or another of the contacts of 
Said coding device in the rail supply circuit, ad 
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vance traffic controlled relays also effective when 
said section is occupied to connect said rail Supply 
circuit selectively with one or another of said 
energy sources and to determine which of Said 
coding contacts then is included in that circuit 
by said approach controlled leiay, and traffic 
governing apparatus controlled by the Said track 
Way ensergy which is received from said rails and 
responsive both to the carrier Wave frequency and 
to the coding of that received energy. 

i0. In combination: a section of railway track; 
a wayside circuit through which energy may be 
supplied to the exit end of said Section: two 
sources of alternating current of different carrier 
wave frequencies; a coding die wice having a plu 
rality of circuit making and breaking contacts 
adapted to operate at different rates; an ap 
proach controlled relay effective when the Section 
is vacant to connect said rail supply circuit di 
rectly to one of said sources and effective when 
the section is occupied to interrupt said direct 
connection, place said coding device in operation 
and include one or another of its contacts in the 
rail supply circuit; advance traffic controlled 
relays also effective when the section is occupied 
to connect said rail supply circuit with one or 
the other of said energy supply sources and to 
determine which of said coding contacts then is 
included in that circuit by said approach con 
trolled relay; and traffic governing apparatus 
controlled by the said trackway energy which is 
received from said rails and responsive both to 
the carrier wave frequency and to the coding of 
that received energy. 

11. In a railway traffic controlling System, the 
combination of a section of track, a circuit 
through which trackway energy may be supplied 
to the rails of said section, two sources of alter 
nating current of different carrier wave fre 
quencies, a coding device having a plurality of 
circuit making and breaking contacts operat 
ing at different rates, means responsive to ad 
vance traffic conditions for connecting said rail 
supply circuit selectively to one or the other of 
said energy sources through one or another of 
the contacts of Said coding device Whereby to 
produce code cycles of individual frequency en 
ergy, means responsive to other predetermined 
conditions for causing the coding contact which 
is included in said rail supply circuit alternately 
to connect that circuit first to one and then to 
the other of said energy sources during each 
cycle of trackway code whereby to produce code 
cycles of composite frequency energy, and traffic 
governing apparatus controlled by the said track 
way energy whicil is received from said rails 
and selectively responsive to each individual fre 
quency coding of that received energy and also 
to each coin posite frequency coding thereof. 

12. In connbination, a section of track, a cir 
cuit through which trackway energy may be Sup 
plied to the exit end of said section, two sources 
of alternating current of different carrier wave 
frequencies, a coding device having a contact 
which periodically moves between a front posi 
tion and a back positicin, an approach Controlled 
reiay effective when said section is vacant to 
connect said ail supply circuit directly to one 
of said sources and effective when the Section is 
occupied to interrupt said direct connection and 
include said Coding contact in the rail Supply 
circuit, relays selectively controllied by advance 
traffic and other predeterrained conditions and 
also effective when the section is occupied to 
connect said contact including circuit selectively 
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to one or the other of said energy sources indi 
Widually whereby to produce recurring code 
cycles of individual frequency energy or to both 
Sources in an alternate or composite manner 
which causes the coding contact to pass to the 
trackway energy from one source when in its 
front position and energy from the other source 
when in its back position whereby to produce 
recurring code cycies of composite frequency en 
ergy, and traffic governing apparatus controlled 
by the said trackway energy which is received 
fron said rails and selectively responsive to each 
of said two individual frequency codings of that 
received energy and also to said composite fre 
quency coding thereof. 

13. In a railway traffic controlling system, the 
combination of a Section of track, a circuit 
through which trackway energy may be supplied 
to the rails of said section, two sources of alter 
nating current energy of different carrier wave 
frequencies, a coding device having a plurality 
of contacts each of which periodically moves at 
a distinctive rate between a front position and a 
back position, advance traffic controlled relays 
which Selectively include one or another of said 
coding contacts in said rail supply circuit where 
by to produce Code cycles of individual frequency 
energy, other relays, circuits controlled by said 
other relays through which the thus included 
contact connects said rail supply circuit with 
One of said sources when in its front position and 
with the other of said sources when in its back 
position whereby to produce code cycles of Con 
posite frequency, energy, and traffic governing 
apparatus controlled by said trackway energy 
Which is received from said rails and selectively 
responsive to each individual frequency coding 
of that received energy and also to each com 
posite frequency coding thereof. 

14. In combination, a section of railway track, 
a circuit through which trackway current may 
be Supplied to the rails of said section, two 
Sources of alternating current of different car 
rier wave frequencies, a coding device having a 
plurality of contacts each of which periodically 
Emoves at a distinctive rate between a front po 
Sition and a back position, one group of relays 
controlled by advance traffic conditions and ar 
ranged Selectively to include one or another of 
Said coding contacts in said rail supply circuit 
Whereby to produce recurring code cycles of in 
dividual carrier wave frequency current, a second 
group of relays controlled by other conditions, 
circuits governed by the relays of said second 
group through which the thus included coding 
contact connects said rail supply circuit with 
One of Said Sources when in its front position and 
With the other of said sources when in its back 
position, whereby to produce recurring code cycles 
of composite carrier wave frequency current, and 
traffic governing apparatus controlled by said 
track Way current which is received from said rails 
and seisectively responsive to each individual car 
rier Wave frequency coding of that received cur 
rent and also to each composite carrier wave 
frgquency coding thereof. 

15. In a railway traffic controlling System, the 
combination with a section of track of wayside 
means at the exit end of said section for there 
Supplying the rails of that Section. With alter 
nating current having one or another of a plu 
rality of different carrier wave frequencies and 
periodically interrupted at one or another of a 
plurality of different rates of coding, train car 
ried Eileans for receiving from Said rails energy 
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determined by the flow of said coded current 
therein, a plurality of train carried code foll 
lowing relays, means responsive to the carrier 
Wave frequency of said received energy for Se 
lectively energizing one or another of said re 
lays in step with the code pulses of that received 
energy, and train carried governing means Con 
trolled by operation of said relays and selectively 
responsive to whichever one of then follows the 
received trackWay code and to the rate at which 
Such following operation takes place. 

i6. In combination, a section of railway track, 
Wayside means at the exit end of said section for 
there Supplying the rails of that section with al 
ternating current which is periodically interrupt 
ed at one or another of a plurality of different 
rates of coding and which has one carrier wave 
frequency under certain conditions and a sec 
ond carrier wave frequency under other condi 
tions, train carried means for receiving from said 
rails energy determined by the flow of said coded 
current therein, a pair of train carried code foll 
lowing relays each of which is provided with a 
separate operating circuit, a separate amplifier 
included in each of said operating circuits, a 
first filter connecting said receiving means with 
one of Said amplifiers and adjusted to trans 
mit thereto control energy of Said first carrier 
wave frequency only, a second filter connecting 
the receiving means with the other of said am 
plifiers and adjusted to transmit thereto control 
energy of said second carrier wave frequency 
only, and train carried governing means con 
trolled by operation of said two relays and se 
lectively responsive to whichever one of them 
follows the received trackway code and to the 
rate at which said following operation takes 
place. 

17. The combination. With a stretch of railway 
track of means for supplying the rails of said 
stretch with coded alternating current of one 
carrier wave frequency under certain Conditions, 
of a second carrier wave frequency under other 
conditions, and of both of said frequencies al 
ternately applied under still other conditions; 
train carried means for receiving from said rails 
energy determined by the flow of said coded 
current therein; a pair of train carried code foll 
lowing relays; means responsive to the carrier 
wave frequency of said received energy for se 
lectively energizing one or the other of said re 
lays in step with the code pulses of that received 
energy; and train carried governing means se 
lectively responsive to individual operation of 
each of said two relays and to joint operation of 
both. 

18. In combination with a section of railway 
track which contains a permanent speed restric 
tion, apparatus at the exit end of said section 
comprising a circuit through which current may 
be supplied to the rails thereof, first and second 
Sources of alternating current differing in fre 
quency, a coding device having first and second 
contacts which operate at different rates, and a 
relay controlled by advance traffic conditions and 
arranged to include Said first coding contact in 
and connect said first current source to said rail 
supply circuit at certain times and to include 
Said second coding contact in and connect said 
Second current Source to said circuit at all other 
times. 

19. In combination with a section of railway 
track which contains a permanent speed restric 
tion, apparatus at the exit end of said section 
comprising a circuit through which current may 
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be supplied to the rails thereof, first and Second 
sources of alternating current differing in fre 
quency, a coding device having first and Second 
contacts which operate at different rates, a first 
relay controlled by advance traffic conditions and 
arranged to connect said first current Source to 
said rail supply circuit at certain times and to 
connect said second current source to the circuit 
at all other times, and a Second relay also Con 
trolled by advance traffic conditions but arranged 
to include said first coding contact in said rail 
supply circuit at certain times and to include 
said second coding contact in the circuit at all 
other times. 

20. In combination with a stretch of trackway 
which is selectively supplied with current of a 
first carrier wave frequency coded at a first, 
second or third rate of modulation or With cur 
rent of a second carrier wave frequency coded 
at said second rate only, train carried apparatus 
comprising a receiver for picking up energy from 
said trackway, a first master relay which followS 
the coding of said received energy when that 
energy is of said first carrier wave frequency, a 
second master relay which follows the coding of 
said energy when that energy is of said second 
carrier wave frequency, three decoding relays 
governed by said master relays and selectively re 
sponsive to the rate at which either of then oper 
ates, a first cab signal unit consisting of four indi 
cating devices, a second cab signal unit made up 
of one indicating device, an energizing circuit for 
each device in both of said units, contacts car 
ried by said decoding relays for controlling the 
said circuits of either of said units, a pair of 
selector relays selectively responsive to operation 
of said first and Second master relays, and con 
tacts carried by said selector relays for selectively 
including said decoding relay contacts in the four 
circuits of said first signal unit or in the single 
circuit of said second signal unit. 

21. In combination with a stretch of trackWay 
which is selectively Supplied with current of a 
first carrier wave frequency coded at a first, 
second or third rate of modulation or with cul 
rent of a second carrier wave frequency Coded 
at one or another of said three rates, train carried 
apparatus comprising a receiver for picking up 
energy from said trackway, first and Second 
master relays which respectively follow the coding 
of said received energy when that energy is of 
said first and said second carrier Wave frequency, 
three decoding relays governed by said master re 
lays and selectively responsive to the rate at which 
either of them operates, a first cab signal unit 
consisting of four indicating devices, a second cab 
signal unit made up of three indicating devices, 
an energizing circuit for each device in both of 
said units, contacts carried by said decoding re 
lays for controlling the said circuits of either of 
said units, a pair of Selector relays selectively 
responsive to operation of said first and second 
master relays, and contacts carried by selector 
relays for selectively including said decoding re 
lay contacts in the four circuits of said first signal 
unit or in the three circuits of said second signal 
unit. 

22. In the train carried portion of a coded 
System of cab signalling, the combination of a 
first group of visual signals for indicating clear 
and restrictive conditions of the track, a second 
group of visual signals for indicating special train. 
orders, energy supply circuits for the signals of 
each group, decoding relays selectively energized 
under the control of coded energy received from 
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2,194,871 
the trackway and having contacts for controlling 
the said energy supply circuits for either of said 
signal groups, a pair of Selector relays also selec 
tively energized under the control of received 
trackWay energy and arranged to assign said 
decoding relay control to one of said groups of 
signal Supply circuits under certain conditions 
and to the other of said groups of signal Supply 
circuits under other conditions, and contacts car 
tied by said selector relays for causing the most 
Festrictive of said track condition signals to be 
energized at all times that a special train order 
signal is energized. 

23. In the train carried portion of a coded sys 
tem of cab Signalling, the combination of a first 
group of visual Signals for indicating clear and 
restrictive conditions of the track, a second group 
of visual signals for indicating special train 
orders, energy Supply circuits for the signals of 
each grop, decoding relays Selectively energized 
Under the control of coded energy received from 
the trackway and having contacts for controlling 
the said energy Supply circuits for either of said 
signal groups, a pair of selector relays also selec 
tively energized under the control of received 
trackway energy and arranged to assign said de 
coding relay control to one of Said groups of 
signal Supply circuits under certain conditions 
and to the other of Said groups of signal Supply 
circuits under other conditions, an audible Warn 
ing signal, means including a chain of acknowl 
edging relays associated with the signals of Said 
first or track condition indicating group for caus 
ing said audible warning signal to Sound when 
ever the indication displayed by Said track condi 
tion signals changes in the more restrictive direc 
tion, means including a manually operable ac 
knowledging switch for silencing Said Warning, and 
contacts carried by said selector relays for caus 
ing the most restrictive of said track condition 
signals to be energized at all times that a special 
train order signal is energized whereby said Warn 
ing signal also Sounds upon each indication 
change to the signals of Said Second group. 

24. In combination: first and second groups 
of visual signals for indicating conditions of a 
railway track; a third group of visual signals for 
indicating special train orders; energy Supply 
circuits for the signals of each group; decoding 
relays selectively energized under the control of 
coded energy received from the trackway and 
having contacts for controlling the Said energy 
supply circuits for any one of said three signal 
groups; a, pair of selector relays also selectively 
energized under the control of received trackway 
energy and arranged to assign said decoding re 
lay control to the first group of said signal Sup 
ply circuits when the first selector relay is picked 
up and the second is released, to the Second group 
of Said Signal Supply circuits. When the Second 
Selector relay is picked up and the first is released, 
and to the third group of said Signal Supply cir 
cuits when both selector relays are picked up; a 
audible warning signal; a chain of acknowledg 
ing relays associated with the signals of said first 
and Second groUPS for CauSing Said Warning Sig 
nal to sound whenever the indication displayed 
by said track condition indicating signals changes 
in the more restrictive direction; an acknowledg 
ing switch for silencing said Warning; and con 
tacts carried by said Selector relays for causing 
the most restrictive of Said track condition indi 
cating signals to be energized at all times that, 
both of said selector relays are picked up. 

25. In a railway traffic controlling System, the 

31. 
combination with a section of track of: a circuit 
through which track Way energy may be Supplied 
to the rails of said Section; a Source of alternating 
Cui' ent energy of a given carrier wave frequency; 
Ronally inactive means for generating energy of 
a different carrier Wave frequency; a coding de 
Vice haVing a circuit making and breaking con 
tact; an approach controlled relay for connecting 
said rail Supply circuit directly to said given fre 
quency energy Source When said section is Vacant 
Whereby then to supply steady energy to said sec 
tion rails and effective when the section is occu 
pied to discontinue Such steady energy supply by 
Continuously interripting said direct connection, 
to include Said coding contact in the rail Supply 
circuit in order periodically to interrupt that cir 
Citiit, and to place Said normally inactive generat 
ing ineans in operation in order to make energy 
of Said different carrier wave frequency avail 
able for supply to the trackway; advance traffic 
Conti'Oled relays also effective when the Section 
is occupied to connect said rail supply circuit se 
lectively to Said given frequency energy Source 
under certain conditions whereby to supply said 
Section rails with coded given frequency energy 
under those conditions and to said different fre 
quency generating means under other conditions 
Whereby to Supply the section rails with coded 
different frequency energy. Under Said other con 
ditions; and traffic governing apparatus con 
trolled by Said coded trackway energy which is 
received from said rails and selectively respon 
Sive according as that received energy has said 
given carrier Wave frequency or said different 
carrier wave frequency. 

26. In a railway traffic controlling system, 
the combination with a section of track of: a, 
circuit through which trackway energy may be 
Supplied to the rails of said section; a Source of 
alternating Ctreat energy of a, given carrier 
Wave frequency; normally inactive means, in 
Cluding a rectifier and a transformer connected 
to the output terminals thereof, for converting 
energy from said given frequency source into en 
ergy of a different carrier wave frequency; a cod 
ing device having a circuit making and breaking 
CO tact; an approach control relay for connect 
ing said rail supply circuit directly to said given 
frequency energy Source when said Section is va 
cant whereby then to supply steady energy to 
Said section rails and effective when the section is 
occupied to discontinue said steady energy supply 
by continuously interrupting said direct connec 
tion, to include said coding contact in the rail 
Supply circuit in order periodically to interrupt 
that circuit, aliad to º connect the input terminas 
of Said rectifier to said first frequency energy 
SOLIrce in Order to rake energy of said different 
carrier wave frequency available for supply to 
the track Irails; advance traffic controlled relays 
also effective When the section is occupied to 
connect said rail Supply circuit selectively to said 
given frequency energy Source under certain 
conditions. Whereby to Supply said section rails 
with coded given frequency energy under those 
Conditions and to the tiransformer of said differ 
ent frequency converting means under other con 
ditions whereby to supply the section rails with 
coded different frequency energy under said 
other conditions; and traffic governing apparatus 
controlled by Said trackWay energy which is re 
ceived from said rails and selectively responsive 
according as that received energy has said given 
carrier wave frequency or said different carrier 
Wave frequency. 

5. 

20 

25. 

30 

35. 

40 

50 

55 

60 

75 



O 

15 

30. 

35. 

40 

45 

50, 

55 

60 

65 

75 

32 
27. In a railway traffic controlling system, the 

combination of: wayside apparatus for supplying 
the track rails with coded alternating current of 
a first carrier wave frequency under certain con 
ditions, of a second carrier Wave frequency under 
other conditions and of both of Said frequencies 
alternately applied under still other conditions; 
and train carried apparatus comprising a re 
ceiver for inductively picking up said current 
from said rails, a pair of master relayS, means 
controlled by the said received current for selec 
tively energizing one or the other of said two mas 
ter relays in step with the code pulses of that cur 
rent according as said current is of said first Ol' 
said second carrier wave frequency, and train 
governing neans selectively responsive to code 
following operation of one of said master relays 
ilindividually, of the other of Said relays individ 
ually, and of both of said relays jointly. 

28. In a railway traffic controlling system, the 
combination of: WaySide apparatus for supplying 
the track rails with alternating current which is 
periodically interrupted at One or another of a 
plurality of different rates of coding and which 
has a first carrier Wave frequency under certain 
conditions and a second carrier wave frequency 
under other conditions; and train carried appa 
ratus comprising a receiver for inductively pick 
ing up said current from said rails, a pair of 
master relays, means controlled by Said received 
current for selectively energizing one or the other 
of said two master relays in Step with the code 
pulses of that current according as said current 
is of Said first or said Second carlier Wave fre 
quency, decoding relays governed by said master 
relays and selectively responsive to the rate at 
which either of then Operates, two groups of 
train governing signals adapted for selective con 
trol by said decoding relays, means responsive to 
operation of one of said master relays for assign 
ing said decoding relay control to the signals of 
one of said groups, and means responsive to op 
eration of the other master relay for assigning 
said control to the signals of the other group. 

29. In a railway traffic controlling system, the 
combination of means for Supplying the track 
rails with alternating current energy which is 
periodically interrupted at one or another of a 
plurality of different rates of coding and which 
has one or another of a plulality of different car 
rier wave frequencies, means for receiving said 
energy from said rails, a plurality of decoding re 
lays, means responsive to the rate of coding of 
said received energy for selectively supplying ac 
tuating current to One or another of Said decod 
ing relays, traffic governing signals, a plurality of 
groups of energizing circuits for said signals, con 
tacts carried by said decoding relays for control 
ling the circuits of any one of said groups, a plu 
rality of control Selector relays, means respon 
Sive to the carrier Wave frequency of said received 
energy for Selectively actuating one or another 
of said control selector relays, and contacts car 
ried by said selector relays for connecting said 
decoding relay contacts with one or another of 
said circuit groups depending upon which of the 
selector relays is actuated. 

30. In a railway traffic controlling system, 
the combination of: means for supplying the 
track rails with alternating current energy 
which is periodically interrupted at one or an 
other of a plurality of different rates of coding 
and which is of a first carrier wave frequency 
lunder certain conditions, a second carrier Wave 
frequency under other conditions, and of both 

2,194,871. 
of said frequencies alternately applied under still 
other conditions; means for receiving Said en 
ergy from said rails; a plurality of decoding re 
lays; means governed by said received energy and 
responsive to the rate of coding thereof for Se 
lectively supplying actuating current to One Ol' 
another of said decoding relays; traffic govern 
ing signals; three groups of energizing circuits 
for said signals; contacts carried by Said decod 
ing relays for controlling the circuits of any One 
of said groups; first and second control Selector 
relays; means also governed by Said received 
energy for actuating said first Selector relay When 
that energy has said first carrier wave frequency 
and said second selector relay when that energy 
has said second carrier wave frequency; and 
contacts carried by said two selector relays for 
connecting said decoding relay contactS With One 
or another of said three circuit groups depending 
upon whether said first selector relay is actuated 
individually, Said Second Selector relay is actu 
ated individually, or both of said selector relays 
are actuated simultaneously. 

31. In combination, means for supplying alter 
nating current trackway energy which is period 
icaliy interrupted at one or anothelº of a plu 
rality of different rates of coding and which has 
one or the other of two different carrier Wave 
frequencies, means for receiving Said energy from 
the trackway, a first and a second master relay, 
means responsive to the carrier Wave frequency 
of said received energy for selectively supplying 
code step pulses of operating current to one or 
the other of said master relays, a decoding 
transformer, circuit means through Which said 
transformer receives code step pulses of primary 
Current when either of said master relays foll 
IOWS Code, two groUps of train governing Sig 
nals, energy supply circuits for the signals of 
each of said groups, decoding relays selectively 
actuated according as the output energy of said 
decoding transformer results from received 
trackway energy which is coded at one or another 
of said plurality of different rates, means gov 
erned by said decoding relays for controlling 
either of said two groups of signal circuits, and 
means selectively responsive to code following 
operation of Said first and of said second master 
relay for assigning said decoding relay control 
to the signal circuits of one or the other of Said 
two groupS. 

32. In combination: means for supplying al 
ternating current trackway energy which is pe 
riodically interrupted at One or another of a 
plurality of different rates of coding and which 
is of a first carrier Wave frequency under certain 
conditions, and of a second carrier wavefrequency 
under other conditions, and of both of said fre 
quencies alternately applied Under Stillother con 
ditions; means for receiving said energy from 
the trackway; a first and a second master relay; 
means responsive to the carrier wave frequency 
of said received energy for selectively supplying 
code step pulses of Operating current to one or 
the other of Said two master relays; a decoding 
transformer; circuit means through which said 
transformer receives code step pulses of primary. 
current when either of said master relays foll 
lows code; three groups of train governing sig 
nals; decoding relays selectively actuated accord 
ing as the output energy of said transformer re 
Sults from received trackway energy which is 
coded at one or another of said plurality of dif 
ferent rates; means governed by said decoding 
relays for controlling any of said three groups 
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- gizing current to said second selector relay. When of signal circuits; and means selectively respon 

sive to operation of said first master relay indi 
vidually, of said second master relay individually, 
and of both of said relays simultaneously for as 
signing said decoding relay control to the sig 
nal circuits of one or another of said three 
grOUIpS. 

33. In a railway traffic controlling system, the 
combination of means for providing alternating 
current energy which is periodically interrupted 
at One or another of a plurality of different rates 
of coding and which has one or the other of two 
different carrier wave frequencies, two groups of 
train governing signals, energy Supply circuits 
for the signals of each of Said groups, a plu 
rality of decoding relays for controlling either 
of said two groups of signal Supply circuits, means 
responsive to the rate of coding of Said alter 
nating current energy for selectively supplying 
actuating current to one or another of Said de 
coding relays, a selector relay arranged to assign 
said decoding relay control to one of said groups 
of signal circuits. When the Selector relay is re 
leased and to the other of Said groups of signal 
supply circuits when the selector relay is picked 
up, and means for Supplying energizing current 
to said selector relay when and only when Said 
alternating current energy has a given one of 
said two carrier wave frequencies. 

34. In combination, means for providing alter 
nating current energy which is periodically in 
terrupted at one or another of a plurality of 
different rates of coding and which has a given 
carrier wave frequency under certain conditions 
and a different carrier wave frequency under 
other conditions, two groups of train governing 
signals, energy Supply circuits for the Signals of 
each of said two groups, a plurality of decoding 
relays having contacts for controlling either of 
Said two groups of signal supply circuits, means 
responsive to the rate of coding of said alternata 
ing Current energy for Selectively supplying actu 
ating current to one or another of said decoding 
relayS, a Selector relay having releasing charac 
teristics sufficiently slow to bridge the gap be 
tWeen Successive code pulses of Said alternating 
current energy, means for supplying code spaced 
pulses of energizing current to said Selector re 
lay when and Only When said alternating current 
energy has said given carrier Wave frequency, 
and contacts carried by said selector relay and 
arranged to connect said decoding relay contacts 
With one of Said two groups of signal Supply cir 
cuits when the selector relay is actuated and 
With the other of Said groups of signal Supply 
circuits when the selector relay is released. 

35. In combination, means for providing alter 
nating current energy which is periodically in 
terrupted at one or another of a plurality of 
different rates of coding and Which has one or 
the other of a first and a second carrier wave 
frequency, two groUpS Of train governing Sig 
nals, energy supply circuits for the signals of 
each of Said groups, a plurality of decoding re 
lays having contacts for controlling either of 
Said tWO groupS of signal Supply circuits, means 
responsive to the rate of coding of Said alternat 
ing current energy for selectively supplying ac 
tuating current to one or another of said decod 
ing relays, a first and a Second slow release se 
lector relay, means for supplying code spaced 
pulses of energizing current to said first selector 
relay when and only When said alternating Cur 
rent energy has said first carrier Wave frequency, 
means for Supplying code Spaced pulses of ener 
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and only when said alternating current energy 
has said Second carrier Wave frequency, and Con 
tacts carried by said two selector relays and Se 
rially arranged to connect said decoding relay 
contacts with one of Said tWO groups of Signal 
Supply circuits when the first Selector relay is 
actuated and the Second is unactuated and with 
the other of said two groups of signal supply cir 
cuits When the Second selector relay is actuated 
and the first is una ctitated. 

36. In combination: means for providing al 
ternating current energy Which is periodically 
interrupted at one or another of a plurality of 
different rates of coding and which is of a first 
Carrier Wave frequency. Under certain conditions, 
a second carrier wave frequency under other 
conditions, and of both of said frequencies alter 
nately applied under still other conditions; three 
groups of train governing signals; energy supply 

10 

15 

20 
circuits for the signals of each of said three 
groups; a plurality of decoding relays having 
Contacts for controlling any one of said three 
groups of Signal Supply circuits; means respon 
sive to the rate of coding of said alternating cur 
rent energy for selectively Supplying actuating 
current to one or another of said decoding relays; 
a first and a second slow release selector relay; 
means for Supplying COde Spaced pulses of ener 
gizing current to said first selector relay when 
Said alternating current energy is of Said first 
carrier Wave frequency and to said second Se 
lector relay When that energy is of Said Second 
carrier wave frequency; and contacts carried by 
said two selector relays and arranged to connect 
Said decoding relay contacts with one of said 
three groups of signal supply circuits when the 
first Selector relay is actuated and the Second is 
unactuated, With another of said groups of signal 
Supply circuits Wher the Second selector relay is 
actuated and the first is unactuated, and with the 
third of Said groups of signal Supply circuits 
when both of the Selector relays are actuated. 

37. In a railway traffic controlling Systern, the 
combination of means for Supplying alternating 
current trackway energy which is periodically 
interrupted at one or another of a plurality of 
different rates of coding and which has a given 
carrier Wave frequency at times and a different 
carrier Wave frequency at other tinnes, a naster 
relay, means controlled by said trackway energy 
for supplying code step pulses of operating cur 
rent to said master relay as long as the trackway 
energy is of said given carrier Wave frequency, a 
control Selector relay having releasing character 
istics sufficiently slow to bridge the gap between 
successive pulses of said coded trackway energy, 
a circuit controlled by said master relay through 
which said selector relay is supplied with code 
step pulses of actuating current whenever said 
master relay follows code, a decoding transform 
er, an exciting circuit for said decoding trans 
former Which includes a contact of said master 
relay, contacts carried by Said Selector relay and 
arranged to connect Said decoding transformer 
to said exciting circuit. Whenever that relay is 
actuated and to maintain the transformer dis 
connected from the circuit at all other times, 
decoding relays Selectively picked up by the Out 
put energy of said decoding transformer accord 
ing as said master elay Contact operates at One 
or another of said plurality of different code 
rates, and traffic governing apparatus controlled 
by said decoding relayS. 
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combination of means for supplying alternating 
current trackway energy which is periodically in 
terrupted at one or another of a plurality of dif 
ferent rates of coding and which has one or the 
other of a first and a second carrier wave fre 
quency, a first and a second master relay, means 
responsive to the carrier wave frequency of said 
trackway energy for selectively supplying code 
step pulses of operating current to one or the 
other of said master relays, a first and a second 
control Selector relay having releasing charac 
teristics Sufficiently slow to bridge the gap be 
tween Successive code pulses of said trackway 
energy, a circuit controlled by said first master 
relay through which said first selector relay is 
Supplied with code step pulses of actuating cur 
rent whenever said first master relay follows code, 
a circuit controlled by said second master relay 
through which said second selector relay is sup 
plied with code step pulses of actuating current 
whenever said second master relay follows code, 
a decoding transformer, circuit means effective 
upon the operation of either of said master relays 
and an actuation of the associated Selector relay 
to Supply said transformer with code following 
pulses of primary current, decoding relays selec 
tively picked up by the output energy of said 
decoding transformer according as said master 
relay follows one or another of said different 
codes, and traffic governing apparatus controlled 
by said decoding relays. 

39. In a railway traffic controlling system, the 
combination of means for supplying alternating 
current trackway energy which is periodically 
interrupted at one or another of a plurality of 
different rates of coding and which has one or 
the other of a first and a second carrier wave 
frequency, a first and a second master relay, 
means responsive to the carrier wave frequency 
of Said trackway energy for selectively supplying 
code step pulses of operating current to one or 
the other of Said two master relays, a first and a 
Second slow release control selector relay, a cir 
cuit controlled by said first master relay through 
Which Said first selector relay is supplied with re 
Curring pulses of actuating current when said 
first master relay follows code, a circuit con 
trolled by Said second master relay through which 
Said Second selector relay is supplied with re 
curring pulses of actuating current when said 
Second master relay follows code, first and second 
pole changing circuits respectively controlled by 
Said first and second master relays, a decoding 
transformer, a Source of exciting current for said 
transformer, contacts carried by said first selector 
relay and arranged to connect said transformer 
to Said exciting source by way of said first pole 
changing circuit whenever said first selector relay 
is actuated, contacts carried by said second selec 
tor relay and arranged to connect said trans 
former to said exciting source by way of said 
Second pole changing circuit whenever said second 
selector relay is actuated, decoding relays selec 
tively picked up by the output energy of said de 
Coding transformer, and traffic governing ap 
paratus controlled by said decoding relays. 

40. In combination, means for supplying alter 
nating current trackway energy which is periodi 
cally interrupted at one or another of a plurality 
of different rates of coding and which is of a 
first carrier wave frequency under certain con 
ditions, a Second carrier wave frequency under 
other conditions, and of both of said frequencies 
alternately applied under still other conditions, a 
first and a Second master relay, means responsive 
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to trackway energy of said first carrier wave fre 
quency for Supplying code step pulses of operat 
ing current to Said first master relay, means re 
Sponsive to trackway energy of said second car 
rier Wave frequency for Supplying code step pulses 
of Operating current to said second master relay, 
a pole changing circuit controlled by each of said 
master relays, a decoding transformer, a source 
of exciting current for said transformer, means 
responsive to code following operation of Said 
first master relay for connecting said transformer 
to said exciting Soul'ce by Way of Said first pole 
changing circuit, means responsive to code foll 
lowing operation of said second master relay fol' 
connecting said transformer to said exciting 
Source by Way of said second pole changing cir 
cuit, Said two connections being inade in such 
manner as to permit the two pole changing cir 
cuits to operate in parallel when said two master 
relays respond to alternate code pulses of said 
first frequency and said Second frequency track 
way energy, decoding relays selectively picked up 
by the output energy of said decoding trans 
former, and traffic governing apparatus con 
trolled by Said decoding relayS. 

41. In a railway traffic controlling System, the 
combination of means for supplying alternating 
current trackway energy which is interrupted at 
one or another of a plurality of different rates 
of coding and which has one or another of a 
plurality of different carrier wave frequencies, 
means for receiving said energy from the track 
way, a plurality of groups of visual signals for 
indicating the permissible running speed of a 
train, circuits for Supplying Operating current 
to the signals of each of Said groups, a plurality 
of decoding relays having contacts for selectively 
completing said current supply circuits for the 
signals of any of said groups, means governed by 
said received energy when of any of Said differ 
ent carrier wave frequencies for selectively pick 
ing up said decoding relays according as that 
received energy is coded at one or another of said 
plurality of different rates, selector relay means 
also governed by Said received energy and ar 
ranged to assign said decoding relay control to 
one or another of Said groups of signal current 
supply circuits depending upon whether that re 
ceived energy is of One or another of said differ 
ent carrier wave frequencies, an audible warning 
signal, means including a chain of acknowledging 
relays controlled by the said operating current 
for the selected visual signal for causing said 
audible warning signal to Sound whenever said 
selected visual signal is changed to produce a 
new indication which is more restrictive than 
the former, and means including a manually 
operable acknowledging switch for silencing said 
Warning signal. 

42. In a railway traffic controlling system, the 
combination of wayside means for supplying 
alternating current trackway energy which is in 
terrupted at one or another of a plurality of 
different rates of coding and which has one or 
another of a plurality of different carrier Wave 
frequencies, train carried means for receiving 
Said energy from the trackway, two groups of 
train carried visual signals for indicating the 
permissible running speed of the train, circuits 
for Supplying operating current to the signals 
of each of said groups, a plurality of decoding 
relays having contacts for selectively completing 
the said current Supply circuits for the signals of 
either of Said two groups, means governed by said 
received energy when of any of said different car 
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rier wave frequencies for selectively picking up 
said decoding relays according as that received 
energy is coded at one or another of said plurality 
of different rates, selector relay means also gov 
erned by said received energy and arranged to 
assign said decoding relay control to one of said 
groups of signal current supply circuits under 
certain conditions and to the other of said groups 
of signal current supply circuits under other 
conditions, an audible warning signal, means in 
cluding a chain of acknowledging relayS con 
trolled by the said operating current for the 
selected visual signal for causing Said Warning 
signal to sound whenever said selected visual sig 
nal is changed to produce a new indication which 
is more restrictive than the former, and means 
including a manually operable acknowledging 
switch for silencing said warning signal. 

43. In a railway traffic controlling system, the 
combination of: a plurality of train carried visual 
signals arranged respectively to indicate a clear 
condition of the track, a plurality of restrictive 
conditions of the track, and special train orders; 
means located partly in the trackway and partly 
on board the train and continuously responsive 
to advance traffic and special train order condi 
tions for supplying energizing current to a 
selected one or another of said signals according 
as said advance traffic conditions permit the 
train to proceed at an unrestricted or a reduced 
speed and according as Special train orders are 
to be transmitted to the train; a first train car 
ried audible warning signal; means, including a 

chain of acknowledging relays controlled by said 
energizing current for the selected visual signal, 
for causing said warning signal to sound when 
ever the Selection among Said visual signals 
changes from the giving of one track condition 
indication to the giving of another track condi 
tion indication which is more restrictive than 
the first; means, including a manually operable 
acknowledging Switch, for silencing said first 
audible Warning signal; and a second train car 
ried audible warning signal arranged to operate 
whenever the selection among said visual signals 
is changed to produce a special train order indi 
cation. 

44. In a railway traffic controlling system, the 
?onbination of a section of track, wayside means 
at the exit end of Said Section for there supplying 
the section rails with pulses of alternating cur 
rent energy which have one or another of a plu 
"ality of different carrier Wave frequencies and 
which recur at one or another of a plurality of 
different code rates, other Wayside means con 
trolled by traffic conditions in advance of said 
section for selecting both the carrier wave fre 
quency and the rate of recurrence of said energy 
pulses, and traffic governing apparatus controlled 
by the said pulses which are received from said 
rails and selectively responsive both to the rate 
at which those pulses recur and to the carrier 
wave frequency of the energy of which they are 
constituted. 

HERBERTA, WATLACE. 
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CERTIFICATE OF CORRECTION. 
Patent No. 2, 19),37l. March 19, l920. 

HERBERT A. WALIACE. 
It is hereby certified that error appears in the printed specification 

of the above numbere di patent requiring correction as follows : Page 28, first 
column, lines 29 and 31, claim3, for the word "responsible" read respon 
sive; same page, second column, line 75, claim 9, for "direction" read 
direct; page 53, first column, line 23, claim 55, after "signal" insert 
supply; and that the said Letters Patent should be read with this correc 
tion there in that the same may conform to the record of the case in the 
Patent Office. 
Signed and sealed this 50th day of April, A. D. 1920. 

Henry Van Arsdale, 
(Seal) Acting Commissioner of Patgnts. 


