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1. Claim. 

This invention relates to signaling systems for 
railroads, and more particularly to means by 
which a train, the axles of which are electrically 
insulated from the running rail, can manifest 
its presence in a particular section of track in 
Such a System. 
The conventional steam railway train effects a 

dependable electrical shunt upon a railway sig 
naling track circuit including the steel rails of 
such a track by the various steel wheels and axles 
which are held in good current conducting con 
tact with such rails by the comparatively great 
Weight of the cars. However, certain railway 
cars having non-conducting wheels or running 
On non-conducting rails or treads cannot mani 
fest their presence in the various sections of 
track by effecting a shunt on such a railway 
signaling track circuit. 

In view of the above and other considerations, 
it is proposed in accordance with the present in 
vention to provide on a railway car a means other 
than the conventional wheels and axles for effec 
tively shunting the metallic car carrying rails of 
a railway signaling track circuit, and if the car 
carrying rails or treads are not of a conducting 
material, it is further proposed to provide auxil 
iary conductors along the trackway which co 
Operate with the above mentioned shunting 
means. It is also proposed to superimpose car 
carried energy upon such shunting means to 
thereby check the integrity and the sufficiency of 
Such shunt according to the resistance offered to 
the flow of such car-carried current, and it is 
further proposed to superimpose such energy in 
a manner which does not interfere with the 
Sensitivity of a conventionally arranged track cir 
cuit. m 

Other objects, purposes and characteristic 
features of the present invention will apear as 
the description thereof progresses, during which, 
references will be made to the accompanying 
Single figure of drawing which shows in a dia 
grammatic and conventional manner a railway 
Signaling track circuit and a car-carried shunt 
ing means therefor arranged in accordance with 
the present invention. 

Referring to the drawing, a railway car is dia 
grammatically shown by a dotted figure C as 
Occupying a conventionally arranged insulated 
track section including a source of energy Econ 
nected across one end of the parallel rails or con 
ductors 2 and 3 with a conventional track relay 
TR, connected across the other ends. These con 
ductors 2 and 3 may be the car-carrying rails 
if such are metallic or current conducting, or in 

(C. 246-34) 
applications employing non-conducting rails or 
treads, they may be auxiliary insulated con 
ductors suitably supported along the trackway. 
The railway car C is provided with two pairs 

of shunt shoes or brushes, RS1 and RS2 bearing 
On the right hand rail 3, and LS1 and LS 
bearing on the left hand rail 2. These shunt 
shoes or brushes are insulated from each other 
and from the body of the car C, and the car 
carried apparatus associated with these rail 
Shunting shoes includes a closed core electrical 
choke CH and a power supply transformer T. 
Shunt indicating relays IR and IT are also asso 
ciated with the rear shunt shoes and are con 
nected into the shunting means by the associ 
ated transformers RT and LT and an associated 
full Wave rectifier FR and FL, 
The above described apparatus at the rear of 
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the car C associated with the shunt shoes RS, 
RS2, LS1 and LS2 is duplicated at the forward 
end of the car and is connected in an identical 
manner to the similar shunt shoes or brushes 
RS3, RS4, LS3 and LS4. For the purpose of 
Simplifying the present disclosure, the forward 
apparatus will be considered to be identical to the 
rear apparatus and consequently like reference 
characters have been assigned thereto with dis 
tinctive exponents. It may be here mentioned 
that the duplicate apparatus located on the for 
Ward and rear ends of the car has been shown 
both for the purpose of providing a more reliable 
shunt while the car occupies an intermediate 
position in the track section as well as for retain 
ing such shunt while the car is standing Or paSS 
ing over the insulated joints between two track 
sections, which insulated joints may be staggered 
or spaced longitudinally such a distance that the 
right hand shunt shoes associated with only one 
of the two shunting means shown bears on a con 
ductor of one track section and left hand shoes 
a SSociated with the same shunting means bears 
on the opposite conductor of the adjacent track 
section thereby shunting neither of the adjacent 
Sections if two spaced duplicate shunting means 
Were not provided. 
An alternator A is provided on the car C for 

Continuously supplying a suitable frequency of 
alternating current to both the rear transformer 
T and the forward transformer Ti. It is con 
templated that this alternator A may be driven 
by any suitable means such as the means em 
ployed for propelling the car C. 

It is believed now that the usefulness and the 
Various inter-related functions of the device and 
the circuits of this specific embodiment of the 
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2. 
present invention Will be more readily understood 
by further description being given from the 
standpoint of operation. 
The track section shown in the accompanying 

drawing is of the conventional closed circuit type 
which obviously maintains the relay TR ener 
gized when the section of the rails 2 and 3 in 
cluded therein is not occupied by the car C, but 
as shown in the accompanying drawing, the 
energy from the Source E is shunted through the 
Various multiple paths completed by the car 
carried shunt shoes to effect the dropping of the 
armature of relay TR. For example, one path 
for the shunted current may be traced from the 
rail 2 through the shunt shoes IS2 through the 
low resistance primary 4 of the transformer IT, 
Wire 5, through the low resistance secondary 
winding 6 of transformer T, through a second low 
resistance secondary Winding 8 of the trans 
former T, through the low resistance winding 9 
of transformer RT, wire O and to the opposite 
rail 3 through the shunt shoe RS2. The shunt 
shoes LS and RS1 also furnish a shunt path for 
the direct current from the source of energy E. 
Which may be traced from the rail 2, through the 
shunt shoe LS, wire , through the low resist 
ance winding 2 of the closed core choke CH, 
wires 3 and 4, through a second low resistance 
Winding 5 on the choke CH, wire 6 and to 
the opposite rail 3 through the shunt Shoe RS1. 
The secondary windings of the transformer T 

and the primary windings of transformers LT and 
RT are to be of comparatively heavy Wire as well 
as their interconnecting leads in order to afford 
a low resistance path for this shunt circuit, and 
likewise the coils, 2 and 5 of the choke CH 
are to be of very low resistance and to have low 
resistance interconnecting wires for the same rea 
Son. The Source of energy E for the track cir 
cuit is preferably of a type such as a storage 
battery for supplying direct current to the rails 
2 and 3 in order that the shunt paths including 
the Windings of the various transformers and 
the windings of the choke CH will impede the 
flow of such current only due to their resistance 
which is very Small as previously stated, or in 
other words, the inductance or capacitance of 
these shunt circuits will in no way impede the 
flow of continuous current from the track circuit 
battery E. 
The previously traced shunt paths effected by 

the shunt shoes LS, LS, RS1 and RS2 are ob 
viously in multiple with similar paths through 
the apparatus provided at the forward end of the 
car C, or effected by the shunt shoes IS3, LS4, 
RS3 and RS4, but because of their similarity it 
is not considered necessary to trace the circuits 
in detail. 
The alternating current supplied to the pri 

mary of transformer T is induced into the secon 
dary Windings 6 and 8 for the purpose of checking 
the integrity of the contact between the rear 
shunt shoes and the rails 2 and 3. The circuit 
for this alternating current induced in a secon 
dary winding 8 of transformer T may be traced 
from the upper terminal of winding 8, wires 7 and 
f4, through winding 5 of the choke CH, wire 6, 
shunt shoe RS1, through rail 3, shunt shoe RSP, 
wire 0 and through the primary Winding 9 of 
transformer RT to the opposite terminal of the 
secondary winding 8. The alternating current 
thus flowing through the primary of transformer 
RT induces a current in a Secondary Winding 
24 which is changed to direct current by the full 
Wave rectifier FR to maintain the direct current 
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indicating relay IR energized. The energization 
of relay IR energizes an indicating light R over 
an obvious circuit completed by front contact 28 
to display an indication that the shunt shoes RS 
and RSP are effecting a sufficiently low resistance 
contact with the rail 3 to afford a shunt on the 
track relay TR. 
The integrity of the contact between the left 

hand shunt shoes IS1 and LS2 and the rail 2 is 
also checked by a similar circuit energized by 
the secondary winding 6 of transformer T, which 
circuit may be traced from the upper terminal of 
the secondary winding 6, wires 7 and 3, winding 
f2 of the choke CH wire , shunt shoe LS, 
through the rail 2, shunt shoe LS, primary wind 
ing 4 of transformer LT and back to the oppo 
site terminal of the secondary winding 6 by Wire 
5. In like manner, the alternating current flow 
ing in the above circuit energizes the relay IL 
by the transformer LT and the full wave recti 
fier FL to energize lamp L at front contact 
20 and thereby indicate the sufficiency of the con 
tact between the left hand shunt shoes and the 
rail. 2. 
The Secondaries of transformers T and Ti are 

so arranged that the upper terminals of the Sec- : 
ondary windings 6 and 8 and the lower terminals 
of the secondary windings 8 and 9 are all of 
the same instantaneous polarity, or in trans 
former T, the windings 6 and 8 being relatively 
oppositely arranged, it is obvious that current 
will flow in Wires f3 and f4 in the same instan 
taneous direction. Also, the windings 2 and 
f5 of the choke CH are So arranged that equal 
and opposite instantaneous values of flux are 
produced thereby in the closed core of the choke 
CH. These equal and opposite values of flux 
obviously result in a negligible flow of flux within 
the core of the choke CH thereby producing a 
negligible amount of reactance to the flow of 
alternating current in the windings 2 and 5. 
In a similar manner, the integrity of the con 

tact between the shunt shoes of the forward 
duplicate shunting means and their associated 
conductors is checked by alternating current from 
the associated transformer T, or a secondary 
winding 9 of the transformer Til normally causes 
current to flow through the shunt shoes RS3 and 
RS4 in series to maintain the relay IR ener 
gized thereby lighting the associated indicating 
light R. Also, current is supplied to the left 
hand forward shunt shoes LS3 and LS in series 
by a secondary winding 8 of the transformer T, 
and in a similar manner is effective to normally 
energize the relay IL and indicate the Sufficiency 
of the contact of these shunt shoes by energizing 
the indicating light L. 

It will now be evident that if Some abnormal 
condition increases the resistance between any 
pair of shunt shoes and the associated rail above 
a value which is predetermined for effecting a re 
liable shunt upon the track relay TR, the value 
of the alternating current flowing in Series with 
such a pair of shunt shoes will be sufficiently re 
duced to effect the dropping of the associated in 
dicating relay, thereby indicating. Such an ab 
normal condition by extinguishing the indicat 
ing light controlled thereby. In addition to this 
releasing of the relay associated with the defec 
tive contact shoe, the reduction of current in the 
choke winding in series with the defective shunt 
shoe will allow flux produced by the opposing 
choke Winding to flow within the core of the 
choke and thereby produce an impedance in the 
opposite checking circuit which sufficiently re 
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duces the alternating current therein to also re 
lease the indicating relay associated with the 
opposite shunt shoes. For example, the failure 
of either shunt shoe RS1 or RS2 obviously re 
duces the checking current to release relay. IR, 
but this reduction of current in choke Winding 
f5 unbalances the flux in the core of the choke 
CH and allows its winding 2 to act as an im 
pedance which reduces the current flowing 
through the shunt shoes LS and LSP to a point 
which also releases relay IL and energizes the 
indicating light I. 

In regard to the function of the response of 
both indicating means to the failure of one Side 
Of the shunting means only, it is contemplated 
that a single indicating means may suffice for 
each of the duplicated shunting arrangements. 
In other. Words, a single indicating light may be 
jointly controllied by both relays or the complete 
apparatus associated with one indicator Such as L. 
may be omitted with a suitable impedance inserted 
in place of the transformer LT. 
As previously described, the normal flow of 

alternating current through the coils of the choke 
CH produces opposing flux to result in a negligi 
ble impedance, but when the shunting means is 
duplicated for the front and rear of the car, a 
valuable function of these chokes is to prevent 
the flow of alternating current from one of the 
duplicated shunting means to the other in case 
of a failure of one or more of the shunt shoes to 
effect a low resistance Contact with its rail. Or 
that is, if the chokes CH and CH1 were not pro 
vided, sufficient current might obtain during the 
failure of a shunt shoe due to alternating cur 
rent flowing between the duplicate shunting 
means to falsely indicate a shunt across the rails. 
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For example, in the event of the failure of either 
shunt shoe RS1 or LS4 or both, an abnormal path 
for the car-carried alternating current may then 
beformed from the upper terminal of the trans 
former secondary 8, wire and 3, choke winding 
2, wire , shunt shoes LS1, rail 2, shunt shoe LS, 
primary winding 39 of transformer LT, wire 29, 
transformer secondary 8, wires 24 and 25, choke 
winding 26, wire 2, shunt shoe RS4, rail 3, shunt 
shoe RS2, wire 2, primary Winding 9 to trans 
former RT and back to the lower terminal of 
secondary winding 8. Inasmuch as the upper 
terminal of transformer secondary 8 is of a rela 
tively opposite instantaneous polarity to the up 
per terminal of transformer secondary 8, it will 
be obvious that the voltage thereof will be additive, 
or each tending to cause current to flow in the 
same instantaneous direction in the above traced 
abnormal circuit. 

However, the closed core chokes CH and CH 
function in the above traced abnormal circuit to 
impede the flow of alternating current to an ex 
tent that sufficient current is not supplied by 
transformer RT to hold up elay IR in case shunt 
shoe RS1 has failed and likewise Sufficient current 
is not supplied by transformer LT1 to relay IL, in 
case shunt shoe LS4 has failed. In other Words 
the failure of the shunt shoe RS1 obviously de 
energizes winding 5 of the choke CH which allows 
flux produced by the abnormal current in Wind 
ing 2 to flow within the core of the choke CH and 
thereby limit the flow of alternating current due 
to the impedance of the choke winding f2 to a 
value which will not maintain either relay IL 
energized by its normal circuit or relay IR ener 
gized over the above abnormal circuit. In a very 
similar manner the failure of the shunt shoe LS 
will de-energize winding 22 of choke CH and 

3 
allow the impedance of winding 26 to limit the 
flow of alternating current to a value effecting 
the release of both relays IL and IR. 

Likewise, in case of the failure of either shunt, 
shoe LS1 or RS4 or both the choke Windings 5 
and 22 function in the same manner to limit the 
flow of alternating current in a similar abnormal 
circuit thus formed. It will be obvious also that 
in case of the failure of either shunt shoes RS, 
IS2, RS3 or LS3, an abnormal circuit cannot be 
formed which will include the associated indicat 
ing transformers and consequently such a failure 
Will be indicated directly. 
A car-carried means for effecting the shunting 

of a direct current track circuit has thus been 
provided in which provision has been made for 
checking the integrity of the contact between the 
car and the trackWay conductors or rails in order 
that an indication may always be obtained of the 
Sufficiency of the car-carried means to shunt Such 
a direct current track circuit. Attention is par 
ticularly directed to the means by Which the Suf 
ficiency of the contact between the car and the 
trackway conductors is checked, which comprises 
a means for superimposing a car-carried source 
of alternating current upon the shunt circuit in 
a manner to check the integrity of the contact 
between the car and the conductors and yet which 
does not in any way effect the sensitivity of the 
conventional track circuit. In other words, the 
present invention has disclosed a means whereby 
the current employed for checking the integrity 
of the shunt is permitted to flow through brushes 
or shunt shoes in series which bear upon one of 
the track circuit conductors only instead of ap 
plying such car-carried energy in multiple with 
the source of energy for the track circuit, in 
which latter case it is obvious that a pulsating 
current would be produced in the track relay 
which would materially reduce its sensitivity. 

In addition to the feature of checking the 
Sufficiency of the contact between the car and 
the trackWay conductors in accordance With the 
amount of car-carried current flowing between 
the car and the trackway conductors, this flow of 4 
alternating current has the further advantage 
of breaking down a high resistance film which is 
found to ordinarily exist between these brushes 
and the trackWay conductors, and it is contem 
plated that this breaking down of such film Will 
materially decrease the resistance of the shunt 
circuit to the flow of the direct current track cir 
cuit energy. 
In the embodiment shown, the indicating re 

lays are employed to control an indicating light 
which gives a visible indication concerning the 
integrity of the associated shunt shoes, but it is 
obvious that these relays may be arranged to 
give any desirable indication either visible or 
audible, and it is further contemplated that such 
relays may be employed to control the applica 
tion of an auxiliary shunting means. An auxil 
iary shunting means which the above mentioned 
indicating relays may control is fully shown and 
described in the application of W. K. Howe, Ser. 
No. 645,013, filed November 30, 1933. 

It is also to be understood that in the disclosure 
of the present invention the shunting apparatus 
has been duplicated at the forward and rear ends 
of the car for the various purposes described, but 
it is contemplated that this duplication may be 
considered unnecessary in some applications. In 
Stich applications employing only one of the du 
plicated shunting means shown, it is to be under 
stood that the closed core chokes with coils in 
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4. 
each of the checking circuits may then be omitted. 
The above rather specific description of one 

form of the present invention is given solely by 
the way of example, and is not intended in any 
manner whatsoever in a limiting sense. . It is 
also to be understood that various modifications, 
adaptations and alterations may be applied to 
meet the requirements of practice, without in any 
manner, departing from the spirit or scope of the 
present invention except as limited by the ap 
pended claim. 

Having thus described my invention, what I 
claim is: 

In combination with a railway vehicle out of 
electrical contact with its metallic running rails, 
two Spaced pairs of insulated conductors carried 
by the vehicle and in contact with one rail, two 
other Spaced pairs of insulated conductors car 
tried by the vehicle and in contact with the other 
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rail, means causing rail resistance break-down 
alternating current to flow along a track rail from 
One to the other of the two conductors of each of 
the four pairs of conductors in a given direction 
at any given instant, means interconnecting like 
potential points of each of the two pairs contact 
ing with the one rail, each to an opposite pair of 
the two pairs contacting with the other rail, thus 
Constituting two Spaced interconnected pairs, an 
electrical choke for each of the two interconnect 
ed pairs, each choke comprising a core, two wind 
ings on the core and each connected in series 
with two conductors constituting a pair, the 
Windings being positioned on the core to produce 
Opposing magnetomotive forces when they are 
traversed by the alternating current flowing in 
Said given direction, and means for indicating the 
flow of current in each pair of conductors. 
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