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My invention, relates to cab signal apparatus, 
and more particularly to apparatus for operating 
both cab signal apparatus responsive to coded en 
ergy, and cab signal apparatus responsive.to-non 
coded energy. 
There are two general types of continuous in 

ductive cab signal systemas in extensive use. One 
System uses, alternating current coded, by, being 
periodically interrupted or varied at one or more 
Code: rates and the other System uses non-coded. 
alternating current. In both of these types of 
systems track circuits, are used, the track circuits 
being provided with means for supplying to the 
rails at the exit end of the track section an alter 
nating eurrent which is governed according to , 
traffic conditions in advance of the section. In 
ductors are mounted on the train for inductive 
relation with the rails, and ; the electromotive 
forces picked up by the inductors, due to the al 
ternating Current flowing, in the rails, are ap- ; 
plied to receiving; apparatus or receiver respon 
sive to the alternating electronotive-forces. The 
receiver in turn governs the cab-signal and other 
train control devices. 
Some railroads may have divisions, equipped : 

with a cab signal system using coded alternat 
ing current and other divisions on which a sys 
ten using non-coded; alternating, current is in 
Stalled. On Such a railroad a locomotive. Which 
is to be operated over the different divisions must 
be equipped with both forms of receiving appa 
ratus if the cab signals are to be used. Again a 
railroad may have a stretch of trackway, that is 
used by the differently equipped locomotives. Al 
So, a railroad having a cab. signal installation in 
Which non-coded alternating current is used: may 
find it desirable to convert. Such an installation 
to a System using coded, alternating current or 
Vice Versa. The conversion of such an installa 
tion requires Some period of time and during the 
conversion period the locomotives - must be 
equipped with both the old and the new form of 
receiving apparatus if cab signal protection, is to 
be obtained during the conversion-period. 
In view of the foregoing conditions, a main 

object of my invention is the provision of im 
proved apparatus which is operable to effectively 
influence both train carried receiving. apparatus 
responsive to coded alternating. current and re 
ceiving apparatus responsive to non-coded alter- : 
nating current. 
A more specific feature of my invention is the provision of improved trackway apparatus op 

erable to cyclically supply to the rails of a track 
Section alternating current having a predeter 
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3. 
mined root mean square value and alternating 
current having a root nean Square value Which 
is higher... than said predetermined value; by a 
given variation. In other Words, during One half 
of: a code period alternating current of a given 
low energy level is supplied to the rails and dur 
ing the second-half of the code period alternating 
current of a given high energy level is Supplied 
to the rails, the difference between the low and 
high energy levels being at least equal to a given 
predetermined variation. 
... Other features, objects, and advantages of my 
invention will appear as the Specification... pro 
greSSeS. 
... In practicing the invention the locomotives 
which operate over a division of a railroad 
equipped with a coded cab. Signal Systein would 
be equipped with receiving apparatus responsive 
to Such coded alternating current and the loco 
motives which operate over a division on which a 
caib. signal system using non-coded energy is in 
stalled Would be equipped with receiving appa 
ratus...responsive to non-coded energy. A ter 
ritory or stretch of track which is to be used in 
common by the different locomotives would be 
equipped with trackway apparatus embodying 
the invention and which trackway apparatus is 
operable: to supply alternating current in a form 
that effectively influences both types of train 
carried receiving apparatus. The track of this 
territory or stretch that is to be used by all of the 
locomotives is formed into track sections, each 
of which is provided with track circuit apparatus 
that, includes a battery and a transformer, as a 
source of supply, the transformer having three 
windings one of which is energized from an al 
ternating current source of a convenient fre 
quency, and the other two of which windings are 
used as secondary windings. One of the sec 
Qndary: windings is proportioned to Supply a rela 
tively low voltage and the other secondary wind 
ing...is proportioned to supply a relatively high 
voltage. The low voltage secondary winding is 
connected across the rails in series with the track 
battery over, a first position contact of a coding 
means. The high voltage secondary winding is 
connected across the rails over a second position 
contact of the coding means. Thus a low energy 
level alternating current is superimposed on the 
direct current of the battery during the one half 
of each code period that the first position con 
tact of the coding means is closed and alternat 
ing, current of a high energy, level is Supplied to 
the rails during the second half of each code 
period that the second position contact of the 
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coding means is closed. Inis results in an alter 
nating current flowing in the rails at all times. 
During one half of each code period the energy 
level of the alternating current is of a low level 
and during the other half of each code period 
the energy level raises to a relatively high value 
there being at least a predetermined variation. 
between the high and low energy levels of the 
alternating current. The low energy level for 
the alternating current is made sufficient to ef 
fectively influence the non-coded train carried 
receiving apparatus while the variation between 
the high and the low energy levels of the two half 
code periods is niade sufficient to effectively ill 
fluence the code responsive train carried receiv 
ing apparatus. 

I shall describe one form of apparatus embody 
ing my invention and shall then point out the 
novel features thereof in claims. 

In the accompanying drawings, Fig. 1 is a 
diagrammatic view showing one form of appa 
ratus embodying my invention when applied to 
a stretch of railway through which locomotives 
equipped with train carriad receiving apparatus 
responsive to coded alternating current and loco 
motives equipped with titain carried receiving ap 
paratus responsive to non-coded alternating cur 
rent operate. Fig. 2 is a diagrain illustrating the 
characteristics of the electromotive forces applied 
to the train carried receiving apparatus by the 
track Way apparatus of Fig. .. 

Referring to Fig. i., the reference characters 
at and b designate the track rails of a railroad 

over which trafic normally rapves in the direc 
tion indicated by an arrow and Which rails are 
formed into track sections by the usual insulated 
rail joints. Only the one section - and the 
adjacent ends of the adjoining sections are 
shown since these are sufficient for a full under 
standing of my invention. Each section is pro 
vided with a track circuit which includes a track 
relay connected across the rails at the entrance 
end of the section and a power source means con 
nected across the rails at the exit end of the Sec 
tion. The track relay is a direct current code 
following relay identified by the reference char 
acter TR plus a prefix corresponding to its loca 
tion. The power source means of each track 
circuit includes a track battery and a track trans 
former together with a coding neans. The track 
battery is identified by the reference character 
B plus a prefix corresponding to the location and 
the transformer is indicated at T plus a prefix 
corresponding to the location. The coding 
means Will be ore fully described shortly. 

Each track relay governs code detecting ineans 
which as here shown comprises two slow release 
relays and a decoding unit, the relays being iden 
tified by the reference characters P and H. plus 
a prefix corresponding to the location and the 
decoding unit being shown conventionally at 
U. Thus at each junction of the track sections 

there is located a trackway apparatus which 
comprises the track relay and its associated re 
lays for the section in advance and the power 
source means for the track circuit of the Section 
to the rear. In addition, the track Way appa. 
ratus at each junction location includes ail ap 
proach controlled relay which is identified by the 
reference character AR, plus a prefix correspond 
ing to the location. 

looking at the location D, for example, the 
track relay DTR for the section in advance con 
trols a slow release relay DP, the relay P being 
supplied with an energizing puise of current from , 
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4. 
a source, the terminals of which are indicated at 
B and N, over a circuit connpleted at the front 
contact 9 of the track relay DTR. A second 
slow release relay DH is supplied with an ener 
gizing pulse of current over a circuit including 
back contact of the track relay DTR and front 
contact of the relay DP. Consequently the 
relays DP and DH are recurrently energized in 
response to code operation of the relay DiR and 
are retained picked up due to the slow release 
characteristics of the relayS. 
The relay DTR also governs a decoding unit 

DU over a contact 3, the arrangerient being 
such that the decoding unit DU is effectively en 
ergized only when the relay DTR is operated 
at a preselected code rate which, as will appear 
hereinafter, is taken to be a rate of i83 cycles 
pe inute. 
The relay OH governs the supply of current 

to the track circuit of section D-E. With relay 
DH picked up, a circuit is formed for supplying 
coded current to the rails of the sectigii. C-E, the 
circuit, being traced froin the positiva terrinal 
of battery DB through a first secondary wind 
ing 3 of track transformer Di, a font or first 
position contact 3 of a code 3GT, front con 
tact 3 of relay DE, lead wire 3, rail it of Sec 
tion D-E and thence through the rail b, as 
Sunning that the train shown conventionally at 
TN is not present, in the section -E, the Wind 
ing of track relay ER at the entrance end of 
the section, rail a, lead wire 7 and a limiting 
resistor 8 to the negative terminai of battery 
DS. The coder $30 may be any one of sev 
era known for is and it is here shown as of 
the relay type having an operating winding which 
is continuously supplied with current from the 
B-N source, and which coder when thus eli 
ergized is operated to actuate the contact inem 
ber alternately to engage the first position Con 
tact is and a second position contact 23 at a 
selected code rate. Preferably the coder 8CT 
is proportioned to operate its contact neinber at 
a code rate of 180 times per minute, Such Code 
rate being that in common use in cab signal 
Systems, but soline other Code rate can be used. 
A primary winding 24 of the transforiner DT is 
connected to a suitable source of alternating cur 
reat, the terminals of which are indicated at BX 
and NX through a circuit completed at back 
contact 3 of relay. DAR. This source of alter 
nating current may be of any suitable frequency 
Such as the usual 6 cycle commercial current, 
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or it may be of a frequency of the order of 180 
cycles per second which is commonly used in 
railway signal installations. Thus, an alter 
nating current pulse fron the Sacondary wind 
ing 3 of the transformer DT is superimposed 
on the code pulse of direct current, frona the bat 
tery DB during the code period that the con 
tact 4 of coder 8CT is closed when the ap 
proach controlled relay DAR, is released. The 
direct current component of this pulse of energy 
Supplied to the rails causes operation of the track 
relay ETR, and the alternating current con 
poilent is available for control of cab signals as 
will appear when the operation of the apparatus 
is described. 
With the track relay ETR for the section D-E 

following code, its associated relays EP and ER. 
are energized and picked up in the saine manner 
that the relays D3 and DH are picked up in 
response to code operation of the track relay DTR. 
Furthermore, the track relay ETR governs a de 
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coding unit, DU in the same manner, that the 
track. relay DTR governs its decoding unit DU. ' 
In the event: the approach controlled relay 

DAR, at locationi) is deenergized and released, in 
a manner, to be explained hereinafter, a circuit 
for connecting the secondary winding 32 of the 
track, transfermer IDF to the rails is completed, 
this circuit being traced from the right-hand ter 
minal of secondary winding 32 through lead wires 
33 and 7 to the rail a, and from the left-hand 
terminal of the secondary winding 32 through re 
sistor 34, back contact 3 of relay DAR, second 
position contact 23, of coder. 89CT, front contact 
5 of relay. DH and lead wire 6 to rail b. Thus, 

under this condition of the apparatus at, the 
location D, pulses of alternating current from the 
secondary winding. 32... are supplied to the rails 
during the half. code period...that, the coder con 
tact. 23. is closed. The utility of this, code pulse 
of alternating, current will also be explained here 
inafter. . . . . . . . 

In the event the section in advance of Section 
E)--E is occupied and the track, relay alsTR is 
shunted, the relays. DP and DH are released, and 
With relay DH released closing its back. Contact 
5, a pulse of direct current from the battery 
DB is supplied to the rails of the Section D-E 
through a connection which extends from the 
positive terminal of battery DB through a front 
or first position contact. 2 of a coder 5CT, back 
contact. 5 of relay. DH, lead wire 6, rail b, 
track relay ETR, assuming the train TN is not 
present, rail a. and lead wire. T and resistor 8 
to battery DB. : The coder 75CT is similar in coin 
struction to the coder 89CT except it is propor 
tioned to operate its contact, member to alter 
nately engage, its first and second position con 
tacts at a coderate of 75 times, per minute. Thus, 
When the section in advance of. Section D-E 
is occupied, code pulses of direct current of the 
75 code rate are applied to the rails of the Sec 
tion ID-E but no coded, alternating current is 
applied to the rails. It follows that the direct 
current code, following track relay ETR is oper 
ated at the 180 code rate, when the section in 
advance of section. D-E is unoccupied... and is 
operated at the 75 code rate when the section 
in advance is occupied. - - 
With the track relay, ETR operated at either 

of the code rates, the associated, code detecting 
relays EP and EH are energized and picked up, 
but the decoding unit DU associated with the 
relay ETR, is effectively energized only when the 
relay ETR is operated at the 180 code rate. 
The relay DH and the decoding unit IDU at the 

location D and the relay EH. and the decoding 
unit at the location E would be used for the 
control of wayside signals not shown, the way 
side signals and the circuits being omitted in 
order to simplify the drawing since these circuits 
and wayside signals are not a part of my present 
invention. 
The relay EH and the approach controlled re 

lay EAR at location E govern circuits for the 
supply of current to the rails of the section next 
in the rear of Section D-E in the same manner 
that the relay DH and the approach controlled 
relay DAR control the code pulses of current 
applied to the rails of the section D-E and the 
description need not be repeated. 

It is to be pointed out that the approach coin. 
trolled relay DAR at location D may be governed 
by any one of several well-known arrangements 
of approach control and in the present applica 
tion the relay. DAR is normally energized and 
picked up over a line circuit including front 
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6 
-contact 2 of relay E.H. So that: when a train 
enters... the Section, D-E. and relay. EEI is re 
leased the relay DAR is deemergized and released 
closing its back contacts 3 and 3. In a similar 
manner the approach controlled relay. EAR, is 
normally energized and picked up, and is de 
energized and released in response to a train 
entering the section next in the rear of section 
.ED-E. 

10 The trains. shown... conventionally at TN and 
TN2 are: each equipped with cab, signal receiving 
apparatus responsive to alternating current fiow 
ing in the rails. Each train has mounted thereon 
a pair of inductors, for receiving an electromotive 
force, inductively due to alternating current Sup 
plied to the rails. For example, a pair, of in 
ductors. 35 and 36 are mounted on train TN 
ahead of the leading pair of wheels for inductive 
relationship.to, the rails and thus these inductors 
pick up electromotive forces in response to alter 
nating current flowing in the rails. Inductors 
35, and 36 are connected in series in such a man 
ner that the electromotive forces induced therein 
due to alternating current flowing in the rails in 
opposite directions at any given instant are addi 
tive. The inductors 35 and 36 are connected 
across the input terminals 37 and 38 of the re 
ceiving apparatus. which is indicated as a whole 
by the dot and dash rectangle. TR. This re 
ceiving apparatus or receiver TRI for train. TN 
may be any one of several arrangements of receiv 
ing. apparatus responsive to... alternating current 
periodically...interrupted or varied at a given code 
rate. The receiver TR may be, for example, 
similar to that disclosed in Letters. Patent of the 
United States No. 2,462,454, granted February 
22, 1949, to Leslie.R. Allison, for Train Carried 
Cab Signal Apparatus, and reference is made to 
this patent for a full understanding of such re 
ceiving apparatus. It is sufficient for the present 
application to point out that the receiving appa 
ratus TR... includes an amplifier unit provided 
with a code following relay, which is operated in 
response to the electromotive forces picked up 
by the inductors 35 and 36. The relay in turn...is 
used to govern decoding means which in turn 
control cabsignals and train control devices. 
The amplifying unit of the receiving apparatus 

TR is indicated as a whole by the dash regtangle 
AM and this, amplifying unit, includes as es 
sential elements. -an input, or filter. transformer 
FT, an electron tube WT, a gnaster or output 
transformer MT, and a code following relay. Ift, 
together. With a prope source of power. Prefer 
able the power Soulce for the receiving apparatus 
R is the 32 volt, train lighting source, the ter 

minals of which are indicated in the drawing at 
B32 and N32, terminal B32, being the positive 
terrina. . . . . - 

he tube. WT is shown as . an indirectly heated 
tetrode, the heater. 4 of which is connected di 
rectly, across the power. Source. So that the tube 
is constantly heated. The tube WT is designed 
and constructed for operation from a 32 volt 
source, but it is, to...he understood that the inven 
tion is not limited to this type of tube and other 
types of tubes can be used. 
The input transformer FT is provided with a 

first winding which, in series with a capacitor 
42, is connected across the input terminals. 37 and 
38 for receiving the electromotive forces from the 
inductors. A second winding 43 of this trans 
former is included in a tuned circuit comprising 
control grid 44 of the tube. VT and a capacitor 45, 
the tube WT'being preferably of a construction 
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Such that two terminals are provided for the COI 
trol grid 44, one connected to each end of the grid. 
The two circuits associated with the transformer 
Fit are tuned to resonance at the frequency of the 
alternating current supplied to the rails and Cur 
rent of Some other frequency flowing in the rails 
is substantially suppressed insofar as the effect 
On the receiving apparatus is concerned. 
A screen grid 6 of the tube is connected to 

the positive terminal B32 and the tube is pro 
vided with an anode-cathode circuit that extends 
from terminal B32 through a primary winding 5 
of the master transformer MT, anode 48 and tube 
Space to cathode 49, a resistor R, and a biasing 
unit BU to the negative terminal N32. The bias 
ing unit BU consists of a resistor R2 and a capac 
itor C in nultiple. The winding 4 is provided 
With a by-pass capacitor 7. 
The lowel ternina of the Winding 43 of the 

filter transformer FT is connected to the negative 
terminal of the power source. The parts are pre 
ferrably proportioned for the anode-cathode cur 
rent to have a substantially zero value when no 
electro inctive force is in:pressed upon the receiv 
ing terminals of the apparatus. 
The relay Air, is preferably a stick polar relay 

operated to reversely actuate its polar armature 
in response to electronotive forces of opposite 

polarity and of a given value applied to the relay 
winding, and which winding is connected across 
a secondary winding 5 of the output transformer 
MT. Thus the relay MR, is operated to one posi 
tion by the electromotive force induced il Sec 
ondary winding SS due to an increase in the anode 
current flowing in primary winding 6, and is open 
erated to its second position due to the electro 
motive force induced in secondary winding : 
due to a decrease in the anode current, the relay 
being operated only when the variation of the 
anode cui?irent equals a predeterrained value. 
other words, the relay MR, is operated in response 
to variations in the anode current of the tube Wii 
of a predetermined magnitude. That is to say, 
the relay MR is operated in response to variations 
in the direct current component of the anode cur- 5 
ent for the tube WT, the alternating connponent 
gf the anode current being by-passed by the ca 
pacitor 7 f. Consequently when the anode cur 
rent for the tube WT is not varied and when the 
variation is less than a predeteriilined value, the 
relay MR remains at the position at which it was 
last lowed. 
As explained in the aioreinentioned Alison pat 

ent the relay MR by its operation governs the de 
coding means for the cab signal apparatus, the 
decoding nineans being controlled according to 
the rate at which the relay MR, is operated. 

Similarly, the train TN2 is provided with two 
inductors 2 and 22 which are connected to the 
input terminals 3 and 53 of the train carried re 
ceiving apparatus or receiver R2 for supplying 
to the receiving apparatus the electromotive 
forces picked up due to the alternating current 
towing in the rails. 
The receiving apparatus or receiver for the 

train t? is indicated as a Whole by the dot and 
dash rectangle ER2, and it may take any one of 
several (ifferent arrangements, and it may be 
similar to that disclosed in Letters Patent of the 
United States No. 1566,331, granted december 22, 
1925, to Lloyd W. Lewis, for Railway Traffic Con 
trolling Apparatus, reference being made to this 
patent for a full understanding of Such train car 
ried receiving apparatus. 

It is sufficient for the present application to 
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8 
point out that the receiver TR2 includes an an 
plifier AM2 and a relay Fi2, the relay H2 in turn 
governing the cab signals and other train control 
devices. The amplifier AM2 is shown conven 
tionally and it is of the electron tube type and as 
disclosed in the aforementioned Lewis patent, it 
comprises two separate two-stage amplifiers the 
input circuits of which are connected in multiple 
across the input terminals 3 and 54 and which 
airplifiers are arranged for the Output of one ann 
plifier to be shifted in phase with respect to the 
output of the other amplifier. 
The relay H2 is of the induction motor type 

having two stationary Windings 55 and 56 and 
a rotor Si, and to which rotor a, contact member 
58 is operatively connected. One Winding 55 in 
multiple with a capacitor 59 is interposed be 
tween a power source terminal indicated at B300, 
and the anodes of the tubes of one of the two 
Separate amplifiers for energization of the wind 
ing 53 in response to the alternating current pro 
duced in the output of this amplifier. The other 
Winding 56 in multiple with a capacitor 6 is 
interposed between the B369 power terminal and 
the anodes of the tubes of the other amplifier 
and is energized by the alternating component 
of the anode current, of this amplifier. The con 
nections of the two separate amplifiers are ar 
ranged. So that the currents Supplied to the two 
relay windings 55 and 56 are shifted in phase 
aid it folioWS that the rotor 5 is rotated from 
its biased position to its other position when 
the output, currents of the amplifiers are of a 
predetermined value. Consequently, the contact 
illerber 58 of the relay i2 is operated from a 
biased position to a second position when the 
alternating current supplied to the input ter 
Finals S3 and 55 of the receiving apparatus TR2 
has a predeterrained ioot mean Square value, the 
contact member 58 being held in the second po 
Sition as long as the alternating current applied 
to the input terminals does not fall below this 
root mean Square value. 

In describing the operation of the apparatus, I 
Shall first consider the operation of the receiv 
ing apparatus for the train TN, and I shall as 
Suine that the train TN is moving through the 
Section D-E. When the secticn next in advance 
is unoccupied. Under this traffic condition, the 
relay iH is picked up and the approach con 
trolled relay idAR is released. During one code 
period of code 88CT, the alternating voltage 
from Secondary winding 3 is supplied to the rails 
causing a given value of alternating current to 
flow in the rails, the current flowing down one 
rail and through the wheels and axles of the train 
and back the opposite rail. As explained herein 
before, the alternating voltage of the secondary 
Winding 3 is of a low value and the electromotive 
force picked up by the inductors 32 and 36 due to 
the low value of alternating current when ap 
pied to the amplifier AM creates a variation in 
the anode current of the tube WT which induces 
a voltage in the secondary winding 5 of the 
transformer MT of a value too small to operate 
the relay MR. Ehat is to say, the alternating 
Current Supplied to the rails from the secondary 
Wilding 3 during this code period is ineffective 
to operate the relay MR of the train TN. Dur 
ing the code period the contact 23 of coder 
38CT is closed, alternating current from the sec 
Ondary Winding 32 is supplied to the rails. The 
Value of this current is greater than that sup 
plied by the Secondary winding 3 and the vari 
ation of the anode current caused by the electro 
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motive force picked up by the inductors is great 
renoughto: cause a variation in the canode cul 
rent for the tube WT that induces an impulse 
of electromotive force, in secondary winding 5. 
great enough to cause operation. Of the relay MR. 
To put it another way, the increase in the-anode 
current at the beginning of the code pulse...of 
I current supplied by the secondary winding .32 
is great enough so that the selectromotive force 
induced in secondary winding 5 is great enough 
-to operate the relay. MR to a corresponding posi 
tion. At the end of this code-period, the coder 
shifts its contacts and current is no longer Sup 
plied by the secondary winding:32, and the-de 
"crease in the anode current caused to flow, in the 
tube WT is great enough to induce ash-impulse in 
secondary winding. 5; sufficient to operate the 
relay MR back to its first position. Consequently 
the relay MR is operated at the 180-code rate aaad 
a clear cab signal is provided to indicate that th 
section next in advance is unoccupied. . . . . . . . 

..I shall next assume that the section next in 
advance of section D-E is occupied and ther re 
Jay DH is released during the time the train-TN 
is naoving through the section D-E. Under this 
traffic condition the secondary-windings 3- and 
32 of the transformer Di are disconnected-at 
front contact $5 of relay. H-and-only pulses of 
direct current from the battery DB of the 375 
code are applied to the rails with the result the 
relay MR, of the train TN is inactive and a slow 
speed cab, signal is provided to indicate that the 
section: next in advance' is occupied. Similarly, 
if another train-occupies section E-Ein advailce 
of the train TN, the train in-advance-shunts all 
-current away, from the train FN-and-the-relay 
NCR is::iiaactive and a slow speed "cab signal is 
provided. It is to be pointed out- that the cab 
signal systern here under consideration is of the 
type that provides only the two indications, a 
clear cab signal. When at least one Section in ad 
wance is unoccupied, and a show Speed cab signal 
when the section-next sin -advances is occupied, 
and also when the section being traveled is-occu 
pied by a train ahead. . . . . . . 

. I shal next describe - the -operation. of the 
receiving apparatus for the strai:) TN2, and ir 
this connection I: shall assumes that the train 
TNI is not present and that the train'TN2 moves 
from the positions shown in Fig. 1: to enter the 
section :)--E, while the section in advance of 
D-E, is unoccupied. Under this traffic 'condi 
tion the trackway. apparatus at legation 29 func 
itions to supply alternating-current from the sec 
iondary winding. 3 to the rails during the code 
period the ... contact f4 of coder i3CT is 'clesed 
:and to sugply alternating scurite:at from the Sec 
ondary winding 32 of transformer: D.T. to the 
rails during the -code period that the contact 
23 of coder 8 CT.is closed. In response to this 
rail current, the electromotive foree picked up 
by the inductors 24 and 22-of-the-traini TN2 is 
of the form indicated by Fig. 2. That is, during 
one half code, period the alternating current in 
itshe rails has a relatively...low energy levels and 
tduring; the other half scode period-the-alternat 
‘ing current fiowing in the rails has a relatively 
high, energy level. The parts of the-receiving 
apparatus: TR2:...of train SN2 are proportioned 
for the:"relay. H2 to be.'operated in:response."to 
the output: of the amplifiers. When?the low en 
"ergy level electromotive force is applied to the 
input terminals :53 and 54 and consequently, it 
will be held in this position also: during the half 
code: period, that...ithe salternating icurrent is of 
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10 
the high-energy level. Thus, relay H2 of the 
train TN2 is held in its operated position Con 
tinuously...during the time the train is noying 
through the section D-s-E when alternating cur 
rent first from secondary winding. 3 alad, then 
:from secondary winding 32 is supplied to the 
rails through the trackway apparatus at loca 
tition it. 

In the event the section in 2.svance of section 
D-E is-occupied and relay. DH is released when 

: the train TN2 moves into the section for E, Ohly 
code pulses. of direct current: are supplied to the 
rails and thus the relay H2 is deemergized and 
moves to its biased position to effect a slow 
speed cabsignai for the train TN2. 

It is to be gointed out that when either: train 

and coded direct current is, supplied to the rails, 
this coded direct current of either the 75 code 
or the 180 code is effective to operate the track 
relay ETR, so that the apparatus is restored to 
its normal position. 

Although I have herein shown and described 
but, one form of cab signal apparatus embody 
ing, sity invention, it is understood that various 
changes and modifications may be made therein 
twithin the scope of the appended claims without 
-departing from the spirit and scope of my inven 
tion. 

30 Having thus described inny invention, What: 
claim is: - - - - - 

1. En combination, a section of railway track 
through which trains equipped...with scab signal 
capparatus responsive to alternating current flow 
ing in the track tails are operated; said cab 
signai apparatus of at least...one of said trains 
including an inductor, an amplifier and a relay 
operable in response to a preselected root mean 
square value of alternating current of a selected 
frequency...flowing-in the rails; said cab. signal 
apparatus of at least one other of said trains 
including an inductor, an amplifier and a relay 
operable in response to a given code rate of oc 
curence of a given variation of the root mean 
square value of the alternating current of said 
selected frequency flowing in the rails; said given 
'variations being in the form of a square wave 
type modulation of said, alternating current of 
said selected frequency; an alternating current 
Source of said selected frequency, a coding device 
operable to cyclically, operate a pair of contacts at 
'said given code rate, -circuit means including 
said source and said pair of contacts for-cyclically 
supplying to the rails of said section-alternating 
currents of a -high and a low energy level, the 
modulation of said alternating current being of 
the Square wave type, said low energy level of 
Current being of -at least said preselected root 
smean square value, and said high energy level 
of current being of a root mean square value 
'greater than said preselected value by at least 
said given variation. . . . . . 
2. In combination, a section of railway track 

through which trains equipped with cab signal 
apparatus responsive to an alternating electro 
motive force are operated, each of said trains 
having an inductor connected to its cab signal 
apparatus and mounted for inductive relation 
to the track rails, Said-cabsignal-apparatus of at 
least one of said trains including rain amplifier 
and a relay operable in response to an alternat 
ing electromotive force of a selected frequency 
and having at least a given root mean square 
value-supplied thereto, said-cab signal appara 
tus of at least one other train including-an am, 
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plifier and a relay operable in response to an 
alternating electromotive force of Said Selected 
frequency and having at least a given variation 
in its root mean square value occurring at a 
given code rate and in the form of a Square 
wave supplied thereto, a source of alternating 
current of said selected frequency, a coding de 
vice operable to alternately close a first and a 
second contact at said given code rate, a trans 
former having a primary winding receiving Cur 
rent from said source and provided with a first 
and a second secondary winding, circuit means 
including said first and second contacts to al 
ternately connect said first, and Second Secondary 
windings to the rails of said Section, Said first 
secondary winding supplying current effective to 
induce in the inductor of a train an electromotive 
force having said given root mean Square value, 
and said second secondary winding Supplying 
current effective to induce in the inductor of a 
train an electromotive force having a root mean 
square value greater than said given value by 
at least said given variation, said given varia 
tion being in the form of a Square Wave modula 
tion of said alternating electromotive force of 
said selected frequency. 

3. In combination, a section of railway track 
through which trains equipped with cab signal 
apparatus responsive to an alternating electro 
motive force are operated; the apparatus of a 3 
certain one of said trains including an amplifier 
and a relay and being operative to provide a clear 
signal indication only when an alternating elec 
tromotive force of a selected frequency and of at 
least a preselected root mean Square value is 
applied thereto; the apparatus of a certain other 
one of said trains including an amplifier and a 
relay and being Operative to provide a clear Sig 
nal indication only when an alternating electro 
motive force of Said Selected frequency and hav- '. 
ing a given code rate of a given variation in its 
root mean square value is applied thereto, Said 
given variation occurring in the form of a Square 
Wave modulation of said alternating electronotive 
force of said selected frequency, a source of al 
ternating current of said selected frequency, a 
coding device operable to alternately close a first 
and a Second contact at Said given code rate, a 
transformer having a primary Winding receiving 
current from said source and provided with a 
first and a second secondary Winding, a first and 
a second circuit means including said first and 
Second contacts respectively to connect Said first 
and Second Secondary Windings respectively to 
the rails of Said Section, each said train pro 
vided with an inductor connected to its cab sig 
nal apparatus and mounted for inductive rela 
tion to the track rails, said first secondary wind 
ing Supplying a current effective to induce in 
the inductor of a train an electromotive force 
of said preselected root mean Square value, and 
said second secondary Winding Supplying a cur 
rent effective to induce in the inductor of a train 
an electromotive force having a root mean Square 
value greater than said preselected value by at 
least said given variation. 

4. In combination, a track Section, a Source 
of alternating current of a selected frequency, a 
coding device operable to alternately close a first 
and a Second contact at a given Code rate, a 
transformer having a primary winding receiving 
current from Said Source and provided with a 
first and a Second Secondary Winding, a first 
circuit including said first contact to connect 
Said first Secondary Winding across the rails of 
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said Section, a second circuit including said sec 
Ond contact to connect Said Second Secondary 
winding across the rails of said section, said first 
secondary Winding adapted to Supply alternat 
ing current of at least a given low energy level 
to the rails, and Said Second Secondary Winding 
adapted to Supply alternating current of at least 
a given high energy level to the rails and which 
high energy level is greater than Said low energy 
level by at least Said given variation, the form 
of said variation being on the order of a square 
Wave modulation of said alternating current. 

5. In combination, a track Section through 
which trains normally move in a given direc 
tion, a code following direct current relay con 
nected across the rails at the entrance end of 
Said section, a battery, a source of alternating 
current of a selected frequency, a transformer 
having a primary winding receiving current from 
Said alteranting current Source and provided 
With a first and a second secondary winding, a 
Coding device operable to alternately close a first 
and a Second contact at a given code rate, a first 
circuit including Said first contact to connect 
Said battery and Said first secondary winding in 
Series acroSS the rails at the exit end of said 
section, a second circuit including said second 
contact to connect said second secondary wind 
ing across the rais at the exit end of said sec 
tion, Said battery Supplying direct current for 
Operating Said relay when the section is unoc 
cupied, said first and second secondary windings 
Supplying alternating current of a low and high 
energy level respeatively for operating cab signal 
apparatus responsive to non-coded alternating 
current of Said selected frequency and having 
at least a given root mean square value and cab 
Signal apparatus responsive to alternating cur 
rent of Said selected frequency and coded to 
have a given variation in its root mean square 
value, said given variation being in the form of 
a Square Wave modulation of Said alternating 
current of Said selected frequency. 

6. In combination, a track section through 
which trains normally move in a given direc 
tion, a given one of Said trains equipped with cab 
Signal apparatus including an amplifier and a 
relay responsive to alternating current of a se 
lected frequency and coded by being recurrently 
Varied in its magnitude at a given code rate, said 
variation to be of at least a given value and in 
the form of a Square wave type modulation of 
Said alternating current of said selected fre 
quency, another one of said trains equipped with 
cab signal apparatus including an amplifier and 
a relay responsive to alternating current of said 
Selected frequency and non-coded and of at least 
a given magnitude, a source of alternating cur 
rent of Said selected frequency, transformer 
means receiving energy from said source and 
having a first and a second secondary winding, 
a coding device having a first and a second con 
tact and operable to alternately close said con 
tacts at Said given code rate, a first circuit in 
cluding Said first contact to connect said first 
Secondary Winding across the rails of said sec 
tion, a Second circuit including said second con 
tact to connect said second secondary winding 
across the rails of said section, said first second 
alry winding proportioned to supply alternating 
current of at least said given magnitude, said 
Second Secondary winding proportioned to supply 
alternating current having a magnitude which 
varies from Said given magnitude by at least 
Said given value, each of Said trains equipped 
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with an inductor connected to its cab signal 
apparatus and mounted for inductive relation 
to the rails to supply to the cab signal apparatus 
an alternating voltage having the characteristics 
of the alternating current supplied to the rails, 
said characteristics including Said Square Wave 
modulation at Said given code rate. 

7. In combination, a section of railway track 
through which trains equipped with Cab Signal 
apparatus responsive to alternating current flow 
ing in the track rails are operated; said cab 
signal apparatus of at least one of said trains 
including an inductor, an amplifier and a relay 
operable in response to a preselected root mean 
square value of alternating current of a selected 
frequency flowing in the rails; Said cab signal 
apparatus of at least One other of Said trains in 
cluding an inductor, an amplifier and a relay 
operable in response to a given code rate of oc 
Currence of a given variation. Of the root mean 
square value of the alternating current of said 
selected frequency flowing in the rails, said given 
variation being in the form of a Square wave 
type modulation of said alternating current of 
Said Selected frequency; an alternating current 
Source of Said Selected frequency, a coding device 
having a contact controlling member which is 
cyclically operated to a first and a second po 
sition at said given code rate, a transformer, 

10 

15 

20 

25 

14 
circuit means including said contact member 
and said transformer to Connect said Source 
across the rails of said section, said circuit means 
including means controlled by said contact mem 
ber to cause the alternating current supplied to 
the rails to be of a low or a high energy level 
according as said contact member is operated to 
its first or its Second position, said low energy 
level of Said current being of at least said pre 
selected root mean square value, and said high 
energy level of Said current being of a root mean 
Square value greater than Said preselected value 
by at least Said given variation, said given varia 
tion Occurring in the form of Said Square wave 
modulation of said alternating current. 

CHARLES B. SHIELDS. 
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