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1 
Myinvention relates to inductive train com? 

municationsystemsandparticularytoamethod 
0fand means for SUppreSSing interference be 
tweenStationsin Such SyStems. 

Inductive railway train communication SyS 
tems are well-known in the art,and the usual 
DraCtice in SUch SyStemSinciudes the use of line 
WireSextendingalongtherailwayasa communi 
Cation Channelinthe manner of the well?known 
longitudinalcircuit,ASthe energyinducedin a 
WaySideline WireisalS0inducedinadjoiningline 
Wires,itis dificult toisolateor Sectionalizepor 
tions of the Communication channel of an in 
ductive train Communication System?As a re? 
Sult,the communications between atrain and 
an adjoiningWayside station may bereceived by 
otherwaysidestations and trains which area 
conSiderable distancefrom thetrainandwayside 
stationin question… · 
Accordingy,itisan object of myinventionto 

providea method ofand means forlimiting the 
efectiVerange of indUctiVe CommUnication Sys 
temstoreducetheinterference betweenstations, 
Another object of myinvention isto provide 

means for progreSSiVely attenuating the com 
munication energy So that the value of energy 
reCeived ata distant Station is considerably re 
dUCed? - 

Another object of myinvention isto provide 
animprovedinductivetrain communicationsys 
tem. 
Other Objects of myinvention andfeatures of 

novelty willbeapparent from the folowing de 
Scription taken in Connection with the accom 
panying draWingS. 
Inpracticingmyinvention,Iprovideartificial 

attenuating means comprising 1oops which are 
disposedin inductive relationship to thewires? 
comprising the wayside longitudinal circuit? 
Suchloopsaredisposedalongthestretchofrail 
way-at Spaced intervals to provide progressive 
attenuation of communication energy from the? 
longitudinal circuit. - 

I Shall deSCribe two forms of inductivetrain 
COmmunication Systemsembodyingmyinvention 
and Shallthenpointoutthe novelfeaturesthere 
ofin claims? · 
?Inthedrawings, 
Fig,1 isa diagrammatic view showingan in 

ductive train communication system embodying 
myinvention,and - - 

Fig 2iSadiagrammatic viewshowingamodi 
fication which Imayemploy? - 

Similar reference characters refer to similar? 
partsineachofthetwoviews? - 
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2 “ 
Referring to Fig 1,thereis shown a,Stretc 

Of railway trackT having line Wires 5 adjacent 
the track and extending along this Stretch? 
Three WaySideStationSareShown,and deSignated 
aS StationSA,Band C,At each ofthe wayside 
StationS there is provided an inductive tranS? 
mitter and receiver designated by thereference 
character T,which has associated therewithan 
induction coil LCf andwhichinduction coil LC? 
isarranged to bein inductiverelationshipwith 
the line wires 5 at the station,This induction 
iS ViSualized by100ps * linkingthe coil LCtand 
the line wires5. The details ofthetransmitter 
and receiVer I are not Shown,Since the actuak 
cOnStruction of the tranSmitterand receiver 7 
forms nopart of myinventionanditis deemed 
Suficient t0 explain that during transmission 
Communication.energy in the longitudinal cir? 
Supplied to the induction coi LC1 andinduces 
energy in the longitudinal circuit includingthe 
line wireS 5,and Conversely during reception, 
communication energvin the1ongitudinal cir? 

?Cuit induceS energy in the induction Coi LC? 

25 

40 

50 

55 

ter 21? cationequipmentisrepresentedbytherectangle 
deSignated bythereference character18andhas 

With the line wires5. 

whichenergyissupplied tothereceiverportion 
of the unit T,Although an induction coilis 
Shown as the medium wherebythe transmitter 
and reCeiver unitTis coupled tothelongitudinal 
circuit,itisto beunderstoodthatothercoupling 
arrangementS Well-knoWn in theinductive com 
munication art may be employed,for example, 
capacity coupling? ,· 
?ach of the trains operated overthe stretch 

Of trackT may be equippedwithinductivetrain 
COmmUniCation equipment and One Such train 
iSShownand designatedbythereferencecharac 

The train Carried inductive communi 

aSSOCiatedthereWithaninductioncoilLC2Which 
ismountedonthetrainsothatitisininductive 
relationship t0 the wayside longitudinal circuit 
comprising the line wires 5,This induction is 
alS0Visualized by10ops4Whichlinkthecoi LC2 

ASpreviouslyexplainedin 
connection with theinductivetraincommunica 
tion equipment located at the Wayside station, 
the aCtual COnStruction of the train carried 
eguipment 8formsn0part of myinventionand 
maybearrangedinany ofthe Well-knownforms. 
It iS deemed Suficient to point out,that during 
tranSmiSSion,energyisSupplied byunit f8tothe 
induction coil LC2 and thereby induces.energy 
inthewaysidelongitudinalcircuit,while during 
?eception,energy in the wayside 1ongitudinal 
eircuitinducesenergyintheinductioncoi LC2, 
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totherebyactuatethereceiverof the Unit?One 
such systemarrangedin this manner iS Shown 
anddescribedinanapplicationfor LetterSPatent 
of the UnitedStatesSerial No,575.311,filed On 
January30,1945,byPaul N.Bossart,for Raiway 
Train Communication Systems,n0W Patent NO? 
2.484,680,granted October 11,1949? 
From the foregoing,it will be Seen that the 

communication between the train and the Way? 
side station utizes a longitudinal CirCuit in 
cludingthewayside line wireSasa communica? 
tionchannel?Theenergyinducedin theSe wireS 
willaccordinglytravelineach directionfromthe 
Doint of induction,and With relativey little at? 
tenuation?Although each Wire,taken by itSelf, 
may only extend for afew miles,the energyin 
one wireinduces energyin the paralleling WireS, 
and duetothe usualoverlapping of theline WireS 
asubstantially continuouschanneliseStabliShed 
for the communication energy along the entire 
length of the Stretch? 
ASareSult,the energyinducedin the longitu? 

dinaicircuit,for example,by train 21 betWeen 
station Aandstation Band whichiSC0mmuni? 
catingwith station A,willtravelalongthelongi? 
tudinalcircuitandmay be picked up byStationS 
Band Cas wellas byStation A?Thisis Unde? 
sirable,since in regions Of heavy trafic denSity, 
communications frOm trains which are a COn? 
siderable distanceawayfroma particularStation 
mayinterfere with communications from trainS 
nearby the station?Additionally,Since it iS 
necessary for the operatorsin the WaySide Sta? 
tions to hear the meSSages above the ambient 
noise,the volumegain controlson the equipment 
are Usualyadjustedforhigh VolumeandaSare? 
Sult,the operator will hearmeSSagesintendedfor 
other Stations at his Station? 
Myinvention propoSesthe elimination of Such 

interference by artificially progressivelyattenu? 
atingthe energyinthe waysidelongitudinalcir? 
Cuitin SUChamannerthattheStationSWhichare 
relatiVelydistantWilreceive onlyaSmalam0unt 
of the energy? 
ASShOWn in Fig,1,an attenuating loop f1 is 

proVided at each Station,by extendingin either 
direction from the Station foradistance,Say,of 
One mile,a line Wire having,its extreme ends 
groUnded,SO that the loop 1f Comprises the line 
Wire and the earth and is in inductiVe relation? 
shipto theline wires5. It Willbeapparent that 
the energyflowingin the longitudinal circuitin? 
cluding the line Wires 5 induces energy in the 
loop 1?Since resistance of the loop is relatiVely 
Small,SubStantially large Values of Current Will 
circulate in the loop circuit?The loop f taken 
in Connection With the line Wires 5 may be con? 
SideredaSa,tranSformer haVingaShort CirCuited 
Secondary?ACCordingly,at Station B,the energy 
in the line Wires 5 due to train 2? Wil beatten? 
uated due to the power dissipated bytheloop 11 
at that loCation?The reduCed Value of Commu? 
nication energy may then traVel along the line 
Wires 5 to station C,where the loop 111ocated 
thereat willfUrtherattenUatethesignal? 
From the foregoing,it Will be Seen thatinan 

inductive train Communication System embody 
ing myinvention,as shownin Fig.1,theenergy 
Supplied to the COmmunication Channel is pro-? 
greSSively attenuated So that the range of the 
communiCationiSlimited to the area deSired?It 
Wil be Seen howeVer,that CommuniCation be? 
tWeen a,train and the adjaCent WaySidestations 
is notgreatlyafected,Since onlyasmal portion? 
0f the energy is attenuated by the line wires 5 
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4 
and the attenuating loop f1attenuates the en 
ergy which travels beyond the Stations WithOut 
Seriously attenuating the energy at the Station? 
ConVerSely,the Communication betWeen the 

nearest wayside Station anda trainis not Seri 
oUsly afected,Since only a Small portion of the 
energy is attenUated by the loop located at the 
WaysideStationWhichistranSmitting, * 

Referringto Fig.2,thereisshown a,modifica? 
tion of the arrangement ShoWn in Fig?1,Which 
Utilizesexistinglinewiresin the formation of the 
attenuatingloopS?SUChexisting Wires may COm? 
priseanytype of transversecircuitextending be 
tWeen two adjaCent StationS,SUChaS,for exam? 
ple,a,bridge telephone line,Which Comprises a 
pair of line Wires extending between two adja 
cent stations,and having telephones Connected 
acroSSthelineat each Of thetwoStationSaSWell 
as at intermediate pointS between the StationS? 
SUcha,bridge telephone Circuit is generally pro? 
Vided byraiwaySto enable WaySide maintenanCe 
Crews and the CrewS Of trains to COmmunicate 
With the Operators at the neareSt WaySide Sta? 
tions?ASShown,a,pair of line Wires 13 extendS 
between each of theadjaCent Stations and COm? 
prisesatransversecircuit whichmay beemployed 
in Connection with telephone,telegraph,and 
other apparatus?At Various points along the 
1ocal transwerse circuit,tuned circuits are pro 
Vided Whichare Connected betWeen the tWO line 
wiresandtheground,Thesetunedcircuitscom 
prisetwocondensers15havingoneterminalcon 
nected to one of the Wires 13,and having their 
otherterminalsconnectedtogetherand toground 
throughan inductance 17,andthe partsare Se? 
lectedandarrangedS0thataSeries reSOnant cir 
cuitisformed havingaresonantfrequency equal 
to the frequency of the CommUniCation energy? 
The frequencies USuallyemployedin SUChSyStemS 
range from 50 to 250 kc.,So that,although the 
reactance of the CondenSers f5 is COmparatiVely 
low at theSe frequencies,the reaCtance to the 
low frequency telephone energy,for example,is 
relatively high,So that the Condensers 15 repre? 

5Sent a high impedance to the energy foWingin 
the tranSVerSe Circuit,and a low impedance to 
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the high frequency energy fowingin the longi? 
tudinal circuit,It Wil be apparent therefore, 
that the line WireS 3 are SelectiVely and efeC 
tivelygrounded forthe high frequency commu 
nication energy Without interfering With the 
Operation of the tranSVerSetelephone line?In a 
manner Similar to that preViOUSly explainedin 
Connection with Fig?1,the relatively high fre 
QUenCyCOmmuniCation energyfloWingin theline 
Wires5inducesenergyin the1oop comprisingthe 
line wires 13,the reSonant Circuit including the 
COndenSerS 15 and the indUCtance 17,and the 
earth?This 100p,actingina manner Similar to 
a short-circuited secondary winding of atrans 
former,artificialy attenuates the communica 
tion energy fowing in the Wayside longitudinal 
Circuit Comprisingthe line WireS5, 
Accordingly,as the energy trayels further 

along the Stretch,it is progreSSivey attenuated 
by the attenuating loopS So that the energy re 
ceivedat distant Stationsisconsiderablyreduced? 
FUrther grounding of the line Wires f3 With 

reSpect to the C0mmUniCation energy may beaC? 
COmplished by COnnectingadditionalreSOnantfil 
ters betWeen the line?Wires 3 and the earth at 
VarioUS10CationSalongthe line? · 

In some types of inductive train communica? 
tion Systems,two diferent frequenciesareem 
ployed,Say,for example,80 kc.,and144kc,To 



2,591,022 
5 

provide attenuatingloops for Sucha SyStem,the 
line wires f3 inalternate stretches between Sta? 
tionsaregrounded byfilters reSonant at One Of 
the two frequencies,while the line wires f3 of 
the otherstretches between Stationsareground? 
ed byfitersresonantat the other of thetwo fre? 
guencies. For example,in the StretCh betWeen 
stations A and Bin Fig?2,the reSOnant filterS 
may be tunedfor the 80 kc.frequency,Whileat 
the stretch between Stations Band C,the line 
wires 3 aregrounded by reSonant filters Which 
maybetunedforthe144kc.frequenCy? 
Accordingly,energy of each of the tWo fre? 

quencies is artificially attenuated in alternate , 
sections With similar reSults to thOSe deSCribed 
ab0Ve? 
Although I have herein ShoWn and described 

only two forms of raiway train communication 
systems embodying my inVention,it ist0 be Un? 
derstoodthat Various changes and m0dificationS 
may be made therein within the SCOpe of the 
appended claims withOut departing from the 
spiritandscope of myinvention? 
Having thus described my inventiOn,What I 

claim is: 
1?In an inductive train communicatiOn SyS? 

tem,in combination,a commUnication Channel 
,comprisingawayside longitudinal circuit,a plu? 

rality of wayside stations dispoSed along Said 
1ongitudinalcircuit,each of SaidWaySide StationS 
being equipped with inductive tranSmitting and 
receiving apparatus Coupled with Said longitu? 
dinalcircuit,andartificialattenuatingmeans?or 
reducing the interference between Such StationS 
comprising1oops1ocatedatspacedintervalsalong? 
Said longitudinal Circuit andinductively COupled? 
thereto to thereby progressively attenuate the 
energy fowingin Said longitudinal Circuit, 
2?In an inductive train CommuniCation SyS 

tem,in Combination,a CommunicatiOn channel 
comprisingaWaySide1Ongitudinal circuit,a,plu 
rality of wayside stations disp0Sed along Said 
longitudinalcircuit,each of SaidWaySide StationS 
being equipped with inductive tranSmitting and 
receivingapparatus Coupled to Said longitudinal 
circuit,and meansfor reducing the interference 
between Said Stations comprising artificial at? 
tenuatingmeans1ocatedatspacedintervalsalong 
Said1ongitudinal circuitand indUCtively COUpled 
thereto totherebyprogressivelyattenuateenergy 
flowingin Said longitüdinalcircuit,Saidartificial 
attenuating means comprising a length of line 
wire grounded at each end and dispoSed in?in? 
ductive relationship to Said longitudinal CirCuit? 
3.In an nductivetrain communcation sys 

tem,in combination,acommunication.channel comprisinga waysidelongitudinal Circuit,a_plu? 
rality of wayside stations disposed along?said 
1ongitudinalcircuit,eachofsaidwaysidestations 
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being equipped With inductive tranSmitting and 
receiving apparatus C0Upled with Said longitu? 
dinal circuit,and meansforreducing the inter? 
ference betWeen Said stations Comprising artif? 
cialattenuatingmeanslocatedatspacedintervals 
along Said longitudinal Circuit and inductively 
coupledtheretot0therebyprogreSSiVelyattenuate 
the energy fiOWing in Said?lOngitudinal Circuit, 
Said artificial attenuating means COmprising a 
pair of Wires extending betWeen each tWo ad? 
jacent waysidestations,Said pair of wires being 
groundedat leastat Said wayside stations by a 
Combination ofinductanceandCapacitancetuned 
tothefrequencyemployedintheinductivetrain 
communication System? ? 
4,In an inductive communication System uti 

lizing at least tW0 Carrier frequencieS,in COm 
bination,aCOmmUnication channelfor Said_fre 
quencieS COmprising a WaySide longitUdinal Cir? 
Cuit,aplurality0f WaySideStationS disp0Sedalong 
Said longitudinal circuit,each of Said WaySide 
Stations being equipped withinductive transmit 
ting and receiving apparatus for each of Said 
frequenciesand COupled t0Said lOngitudinal Cir? 
cuit,and means for reducing the interference 
betWeen Said StationS COmprising artificial at? 
tenuating means located at Spaced intervals 
along Said 10ngitudinal circuit and inductively 
Coupled thereto to thereby progressively attenu 
ate energy fowing in Said longitudinal circuit, 
Said artificial attenuating means COmprising a 
pair Of Wires extending between each tWo ad 
jaCent WaySide StationSand terminating at Said 
Wayside Stations,the pairsof Wiresinthe Stretch? 
es betWeen Said Wayside Stations being alter? 
nateygroundedforeach ofsaidfrequenciesby 
a C0mbination of inductance and Capacitance 
tuned toSaidfrequencies? 

ANDREW J?SORENSEN? 
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