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Our invention relates to railway traffic 
controlling apparatus, and particularly to 
apparatus of the type comprising train car 
ried governing means controlled by energy 

5 received from the trackway. 
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We will describe one form of . railway 
traffic controlling apparatus embodying our 
invention, and will then point out the novel 
features thereof in claims. 
The accompanying drawing is a diagram 

matic view illustrating one form of railway 
traffic controlling apparatus embodying our 
invention. 

Referring to the drawing, the reference 
characters 1 and 1 designate the track rails 
of a stretch of railway track over which 
traffic normally moves in the direction indi 
cated by the arrow. These rails are divided, 
by means of insulated joints 2, into a plu 

20 rality of successive track sections, only one 
of which, A-B, is shown in the drawing. 
Each track section is provided with a track 
relay designated by the reference character 
R with an exponent corresponding to the 

25 location, and connected across the rails ad y 
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jacent the entrance end of the section. As 
sociated with relay R^ is a repeater relay P 
which is connected with terminals X and . WT nators mechanically. Y of a suitable source of energy, not shown 
in the drawing, over front contact 49 of re 
lay R^. Relay P is therefore energized only 
when relay RA is energized. 
A track transformer T has its secondary 

7 constantly connected across the rails ad 
5 jacent the exit end of section A-B through 

the usual impedance 9. Section A-B is . 
therefore provided with a track circuit cora 
prising the secondary 7 of transformer 
T, impedance 9, relay. RA and the rails of 
the section in series. The section is also pro 
vided with a loop circuit over which current 
is supplied to the rails of the section in par 
allel. For this purpose two impedances 12 
and 13 are connected across the rails adja 
cent the entrance end and the exit end, re 
spectively, of the section, and secondary 10 
of a loop transformer L is connected with 
the mid-point of these impedances. 

Alternating currents are supplied to the trackway through a plurality of transform 
ers C, D and E. The primary of trans 
former C is supplied with alternating cut 
rent of one frequency from an alternator F, 
through a transformer C, over line wires 

3 and 4. Transformer D is supplied with 
alternating current through a transformer 
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D" from an alternator G, over line wires 5 
and 6. A third alternator H supplies alter 
nating current to the primary of a trans 
former E, the secondary of which is con 
nected with the mid-points of the second 
aries of transformers C and D. Trans 
former E has its primary connected from the 
mid-point of the primary of transformer C to 
the mid-point of the primary of transformer 
D. It will therefore be plain that the pri 
mary of transformer E is supplied with al 
ternating current from transformer E, over 
a phantom circuit through wires 3, 4, 5 and 
6. The alternators F, G and H are ar ranged to supply alternating currents of 
slightly different frequencies. These fre 
quencies may have any suitable values, but 
for purposes of explanation we will assume 
that alternator Fidelivers current of 60-cy 
cles per second, that alternator G delivers 
current of 59 cycles per second, and that 
alternator H delivers current of 58 cycles per 
Second. In order to maintain constant the 
relative values of the frequencies of the cur 
rents delivered by the three alternators F, 
G and H, we preferably connect the alter 

When Section A-B is unoccupied, so 
that relay RA and relay. P are energized, 
current is supplied from transformer C to 
the primary 8 of transformer T over a cir. 
cuit which passes from the secondary of 
transformer C, through wire 14, front con 
tact 15 of relay P, wires 16 and 17, primary 
8 of transformer T, and wires 18, 19 and 20, 
back to the secondary of transformer C. 
When section A-B is occupied, however, 
so that relay R^ is de-energized, thereby de 
energizing relay P, the circuit just traced 
for transformer T is open, and current flows 
from the secondary of transformer C 
through wire 14, back contact 15 of relay P, 
wire 21, winding 11 of loop transformer L, 
and wires 22, 19 and 20, back to the second 
ary of transformer C. Furthermore, if re 
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lay R is energized when relay P is de 
energized, current flows from the secondary 
of transformer E, through wire 23, front 
contact, 24 of relay R, wire 25, back con 
tact. 26 of relay P, wires 27 and 17, primary 
8 of transformer T and wires 18, 19, 28 and 
29, back to the secondary of transformer E. 



If, however, relay R is de-energized, as by 
the presence of a train in the section to the 
right of point B, and if relay P is de-ener 
gized, current flows from the secondary of 
transformer D, through wire 30, back con 
tact 24 of relay RP, wire 25, back contact 
26 of relay P, wires 27 and 17, primary 8 of 
transformer T, and wires 18, 19 and 28, back 
to the secondary of transformer D. 

It will be plain from the foregoing ex 
planation that when section A-B is un 
occupied, transformer T is supplied with 
current from transformer C so that the track 
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circuit of this section is supplied with 60 
cycle current. Under these conditions, the 
circuit for primary 11 of transformer L is 
open at back contact 15 of relay P, so that 
no current is supplied to the loop circuit for 
section A-B. When the section A-B is 
occupied, however, current is supplied to the 
primary of transformer L. from transformer 
C so that under these conditions the loop cir 
cuit of section A-B is supplied with 60 

is cycle current. At the sanie time the pri 
mary of transformer T is connected with 
transformer D or with transformer E. de 

at 

pending upon the condition of relay RP so 
that the track circuit for section A-B is 
supplied with alternating current of 59 
cycles or 58 cycles depending upon traffic 
conditions in advance. 
The reference character W designates a 

train which is provided with two receivers 
KT and K, each comprising two magnetiz 
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able cores 31 and 31 carried in inductive 
relation with the two track rails 1 and 18 
respectively. Each of the cores 31 is pro 
vided with a winding 32 and each of the 
cores 31 is provided with a similar winding 
32. The receiver KT is located in advance 
of the forward axle of the train and the 
windings 32 and 32 of this receiver are con 
nected in series in such manner that the volt 
ages induced therein by current which flows 45 
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in opposite direction in the two track rails 
at an instant are additive. This receiver 
may therefore be called a track receiver be 
cause it is responsive to alternating current 
supplied to the track circuit of the section 
occupied by the train. The windings 32 
and 32 of the receiver K are connected in 
series in such manner that the voltages in 
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duced therein by alternating currents which 
flow in the same direction in the track rails 
at an instant are additive. This receiver 
may therefore be called the loop receiver be 
cause it is responsive to loop current in the 
track rails of the section occupied by the 

60 train. The track receiver KT and the loop 
receiver K are connected, through ampli 
fiers of any suitable type, with the windings 
33 and 34, respectively, of an induction mo 
tor relay J. This relay is provided with an 
armature 35 which swings a contact 36 in 
one direction or the other depending upon 
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the relative polarity of the alternating cur 
rents supplied to windings 33 and 34. 
When the train V occupies a section which 

is supplied with loop current and with 
track circuit current, it will be plain that 70 currents of corresponding frequencies will 
be supplied to windings 34 and 33 of relay 
J. As a result the contact 36 will be swung 
in one direction each time the currents in 
windings 33 and 34 are in phase and will 
be swung in the opposite direction each time 
the currents in these windings are 180° out 
of phase. It will be plain therefore that 
the frequency of oscillation of the contact 
36 of relay J will correspond to the dif 
ference between the frequencies of the cur 
rents supplied to windings 33 and 34. In 
other words, the frequency of oscillation of 
contact 36 will be equal to the beat fre 
quency of the currents in the two windings 
of the relay J. If the track circuit is being 
supplied with 58-cycle current and the loop 
circuit is being supplied with 60-cycle cur 
rent the beat frequency will be two cycles per 
second and the frequency of oscillation of () 

relay J will also be two cycles per second. 
If, however, the track circuit is being sup 
plied with 59-cycle current and the loop cir 
cuit is being supplied with 60-cycle current, 
the beat frequency will be one cycle per sec 
Od and relay J will oscillate once per sec 
OC. . . . . . 

The train may be provided with decod 
ing apparatus of any suitable type which 
is selectively responsive to the frequency of 
oscillation of the relay J. As shown in the 
drawing this decoding apparatus is similar 
to that shown and described in an applica 
tion for Letters Patent of the United States, 
Serial No. 112,491, filed May 29, 1926, by 
Clarence S. Snavely, for railway traffic con 
trolling apparatus. This apparatus com 
prises two transformers Q and S, the pri 
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maries 38 and 39 of which are supplied with 
periodically reversed direct current from a 
battery 37 under the control of contact 36 
of relay J. As shown in the drawing, when 
contact 36 swings to the left to close con 
tact 36-36 current flows through the left 
hand portions of primary 39 of transformer 
S and primary 38 of transformer Q, in one 
direction, and when contact 36 swings to the 
right to close contact 36-36, current from 
battery 37 flows in the opposite direction 
through the right-hand portions of primaries 
38 and 39. The secondary 41 of transformer 
S is connected through a rectifier with a re 
lay 43, and the secondary 40 of the trans 
former Q is connected through a rectifier 
with a relay 42. It will therefore be plain 
that the flux in the transformers Q and S 
is periodically reversed at the frequency of 
oscillation of contact 36. 
The parts are so proportioned that when 

relay J is operating at one cycle per second 
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to reverse the flux in transformer Q once 
per second, the core of the transformer is 
Substantially saturated and relay 42 is sup 
plied with sufficient energy to pick up the 
relay. It follows that relay 42 will also be 
energized when the flux is being reversed 
twice per second as when relay J is operat 
ing upon a beat frequency of two cycles per 
second. Transformer S is so proportioned 
that when the flux in the transformer is 
being reversed twice per second, its core is 
substantially saturated, and sufficient energy 
is supplied to relay 43 to pick up the relay. 
When the flux in transformer S is being 
reversed once per second, however, relay 43 
is de-energized, because the reversals of flux 
are of the same amplitude as when this flux 
is being reversed twice per second, due to the 
saturation of the core, and since they are less 
rapid the energy supplied to relay 43 is not 
sufficient to energize the relay. The relays 
42 and 43 control governing means of any 
suitable type. In the form here shown a 
proceed lamp 46 is supplied with energy 
from battery 37, over front contact 45-45 
of relay 43, a caution lamp 47 is supplied 
with energy from battery 37 over back con 

43 and front contact 
44-44 of relay 42, and a stop lamp 4S is 
supplied with energy over back contact 
45-45 of relay 43 and back contact 44-44 
of relay 42. 
We will now assume that train V enters 

section A-B and that track relay RP is 
energized. Relay R becomes de-energized, 
thereby opening the circuit for relay P and 
causing that relay to become de-energized. 
60-cycle current is therefore supplied to the 
loop circuit and 58-cycle current is supplied 
to the track circuit of section A-B. Wind 
ings 34 and 33 of relay J are therefore ener 
gized by currents of 60-cycles and 58-cycles 
respectively, so that the beat frequency at 
which the contact 36 oscillates is two cycles 
per second. Under these conditions, relays 
42 and 43 are both energized so that the pro 
ceed lamp 46 is lighted. If, however, relay 
R is de-energized, the loop circuit of sec 
tion A-B is supplied with 60-cycle current 
as before, but the track circuit of this sec 
tion is supplied with 59-cycle current, so that 
the beat frequency to which the relay J re 
sponds is equal to one cycle per second. 
With relay J operating at this frequency, 
relay 43 is de-energized but relay 42 is ener 
gized so that the caution lamp 47 is lighted. 
If the train enters an occupied section where 
it will be deprived of track circuit current 
or if it is deprived of loop current or if for 
any other reason the relay J ceases to oscil 
late, relays 42 and 43 will both be de-ener 
gized so that the lamp 48 will be lighted to 
indicate stop. - 
When the train leaves the section, the 59 

cycle current supplied to the track circuit 

3. 

from transformer D, energizes relay R^, 
thereby closing relay P and restoring the 
apparatus to its normal condition. 
Although we have, in describing the appa 

ratus embodying our invention, referred to 
a number of frequencies for the alternating 
currents supplied to the trackway and for 
the beat frequencies to which the relay J is 
responsive it should be particularly pointed 
out that these particular frequencies are not 
essential, and have been specified simply for 
purposes of explanation. Furthermore, it 
should be noted that although we have herein 
shown and described apparatus which sup 
plies only two different frequencies to the : 
track circuit we do not limit ourselves to this 
number but that additional frequencies may 
be supplied to the track circuit to operate 
relay J at an additional number of frequen 
cies to obtain upon the train an increased 
number of indications. - 
Although We have herein shown and de 

scribed only one form of railway traffic con 
trolling apparatus embodying our invention, 
it is understood that various changes and 
modifications may be made therein within 
the scope of the appended claims without 
departing from the spirit and scope of our 
invention. - 

Having thus described our invention, what 
We claim is: 1. Railway traffic controlling apparatus 
comprising means for supplying the track 
way with two alternating currents of differ 
ent frequencies, two train carried receivers 
separately responsive to such currents, a 
relay having two windings supplied with 
energy from the two receivers respectively, 
and governing means controlled by said 
relay in accordance with the relation between 
the frequencies of said currents. - 

2. In combination, a stretch of railway 
track, two trackway circuits for said stretch, 
means for supplying one circuit with alter 
nating current of a first frequency, means for 
supplying the other circuit with alternating 
currents of different frequencies, two train 
carried receivers separately responsive to the 
currents in said circuits, and governing 
means controlled by said receivers in accord 
ance with the difference between the fre 
quencies of the currents supplied to said cir 
cuits. . . - 3. Railway traffic controlling apparatus 
comprising means for supplying the track 
way with two alternating currents of differ 
ent frequencies, a train carried member air 
ranged to oscillate at different frequencies 
depending upon the difference between the 
frequencies of said currents, and governing 
means on the train responsive to the fre 
quency of oscillation of said member. 4. Railway traffic controlling apparatus 
comprising a train carried relay having two 
windings, means located in the trackway for 
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causing alternating currents of different fre 
quencies to flow in said windings, said relay 
having a movable member which is subjected 
to the vibromotive forces due to the joint 
action of such currents, and governing means 
Selectively responsive to the frequency of 
Oscillation of said member. 

5. In combination, a stretch of railway 
track, two trackway circuits for said stretch, 
means for supplying one circuit with alter 
nating current of a first frequency, means 
for supplying the other circuit with alter 
nating currents of different frequencies, and 
means on the train selectively responsive to 
the difference between the frequencies of the 
currents in such circuits but not responsive 
to the current in either such circuit alone. 

6. In combination, a stretch of railway 
track provided with a loop circuit and a 
track circuit, means for at times supplying 
alternating current of one frequency to the 
loop circuit, means for supplying alternating 
currents of different frequencies to the track 
circuit, and governing means on a train 
selectively responsive to the difference be 
tween the frequencies of the currents in the 
loop and track circuits. 
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7. In combination, a stretch of railway 
track provided with a loop circuit, and a 
track circuit, means for normally supplying 
the track circuit with alternating current of 
one frequency, means effective when a train 
occupies the stretch to supply alternating 
current of such one frequency to the loop 
circuit, and to supply the track circuit with 
alternating currents of different frequencies 
depending upon traffic conditions, and gov 
erning means on the train selectively respon 
sive to the difference between the frequencies 

40 of the currents in such circuits. 
8. In combination, a forward and a lear 

section of railway track, a track relay 
responsive to traffic conditions in the for 
ward section, a track transformer having its 
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secondary connected across the rails of the 
rear section, a first impedance and a second 
impedance connected across the rails adja 
cent the entrance end and the exit end, respec 
tively of the rear section, a loop transformer 
having its secondary connected with such im 
pedances, two sources of alternating current 
of different frequencies, means for at times 
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connecting one said source with the primary 
of the track transformer, and means for at 
other times connecting such one source with 
the primary of the loop transformer and for 
connecting the remaining source with the 
primary of the track transformer. 9. Railway traffic controlling apparatus 

single frequency, means for supplying alter 
80 

1,663,222 

comprising an induction motor relay having 
two windings and a movable armature, 
means located in the trackway for supply 
ing alternating currents of different of dif 
ferent frequencies to such two windings, and 
governing means controlled by the armature 
and responsive to the beat frequency of such 
Currents. 

10. Railway traffic controlling apparatus 
comprising means for supplying the track 
way with two alternating currents of differ 
ent frequencies, a member arranged to oscil 
late at the beat frequency of such currents, 
and governing means responsive to the fre 
quency of oscillation of such member. 

11. In combination, a section of railway 
track, a loop circuit for such section, a track 
circuit for such section, means for supplying 
the loop circuit with alternating current of a 
nating currents of different frequencies to 
the track circuit, and governing means con 
trolled jointly by the currents in the loop 
circuit and the track circuit. 

12. In combination, a section of railway 
track, a loop circuit for such section, a track 
circuit for such section, means for supplying 
the loop circuit with alternating current of 
a single frequency, means for supplying 
alternating currents of different frequencies 
to the track circuit, and governing means 
responsive to the relation between the fre 
quencies of the currents in such circuits. 

13. In combination, a section of railway 
track, a loop circuit for such section, a track 
circuit for such section, means for supplying 
the loop circuit with alternating current of 
a single frequency, means for supplying the 
track circuit with alternating currents of 
different frequencies in accordance with 
traffic conditions in advance, and governing 
means responsive to the relation between the 
frequencies of the currents in such circuits. 

14. In combination, a section of railway 
track, a loop circuit for such section, a track 
circuit for such section, means responsive to 
traffic conditions in Such section for supply 
ing the loop circuit with alternating current 
of a single frequency, means for supplying 
the track circuit with alternating currents of 
different frequencies in accordance with 
traffic conditions in advance of the section, 
and governing means responsive to the rela 
tion between the frequencies of the currents 
in the loop and track circuits. 
In testimony whereof we affix our signa 

tures. 
ANDREW A. SKENE. 
HOWARD A THOMPSON. 
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