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My invention relates to railway traffic con 
trolling apparatus, and particularly to ap 
paratus of the type comprising train-carried 
governing mechanism which is controlled 
by train controlling current in the trackway. 
Under some circumstances it has been 

found desirable to apply train controlling 
currents of higher values to one part of a 
railway and of lower values to another part. 
For example, in the case of a railway having 
steam propulsion territory and electric pro 
pulsion territory. it may be advantageous 
under some conditions to apply train con 
trolling current of higher values to the 
trackway of the electric propulsion territory 
than to the trackway of the steam propul 
sion territory. A similar condition may ex 
ist when two adjoining railways use train 
controlling currents of different values and 

Under 
such conditions, means are provided on the 
train for changing the condition of the 
train-carried governing mechanism in ac 
cordance with the changes in current values 

25 of the trackway controlling currents when 
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the train passes from either territory into 
the other. . . . 

One feature of my invention is the provi 
sion, in combination with apparatus of this 
character, of means for enforcing the opera 
tion of such change-over means when the 
train passes from steam propulsion territory 
into electric propulsion territory, the pen 
alty for failure of the operation of the 
change-over means being that the train is 
prevented from proceeding at full speed in 
the electric propulsion territory. 

will describe two forms of apparatus 
embodying my invention and will then point 
out the novel features thereof in claims. 

In the accompanying drawings, Fig. 1 is 
a diagrammatic view showing one form of 
apparatus embodying my invention. Fig. 2 
is a view showing a modification of a portion 
of the apparatus shown in Fig. 1 and also 
embodying my invention. 

Similar reference characters refer to simi 
lar parts in both of the views. . . . 

Referring first to Fig. 1, the reference 
characters 1 and 1 designate the track rails 
of a railway over which traffic normally 
moves in the direction indicated by the ar 
row, and which railway includes steam pro 

pulsion territory and electric propulsion 
territory. The track rails are divided by 
insulated joints 2 into a plurality of track. 
sections, of which only two sections A-B 
and B-Care shown in the drawings. Sec 
tion A-B is located in steam propulsion 
territory and section B-C is located in elec 
tric propulsion territory, but it will be un 
derstood that in most instances each terri 
tory will include more than one track sec 
tion. . . 

Located adjacent the exit end of each track 
section is a transformer designated T with 
a suitable exponent, for supplying track cir 
cuit current to the rails of the section. The 
secondary 58 of each transformer Tis con 
nected across the rails of the associated sec 
tion, so that track circuit current flows 
through the two rails of the section in series. 
Each section is also provided with a second 
transformer designated by the reference 
character L, with a suitable exponent, for 
supplying local current to the rails of the 
section. As here shown, the secondary 60 
of each transformer L is connected to the 
middle points of two resistances 3 and 4, 
which are connected across the rails adja 
cent the entrance and exit ends of the section 
respectively, so that the local current Sup 
plied by each transformer L flows through 
the two rails of the associated section in 
multiple. --- 
The primaries 59 and 61 of the trans 

formers T and L are supplied with alter 
nating train controlling current from a Suit 
able source which is not shown in the draw 
lIng. . - 

In practice, the supply of either or both 
of the train controlling currents to the track 
rails of each track section by the track trans 
formers T and the local transformers L, will 
be controlled by trafic conditions in advance 
of the section. 
forms no part of my present invention and 
is omitted from the drawing for the purpose 
of simplification. 
The steam propulsion territory is occu 

pied by a train designated as a whole by the 
reference character N, which train is pro 
vided with governing mechanism controlled 
by the train controlling currents in the track 
rails. As here shown, a magnetizable core 
5T is located in advance of the forward 
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wheels and axle of the train and is provided 
with two pick-up coils 6T and T located in 
inductive relation with the two track rails 
1 and 1, respectively. Located at some other 
suitable point on the train is a second imag 
netizable core 5 provided with two pick-up 
coils 6 and which are disposed in in 
ductive relation with the two track rails i 
and 1, respectively. - 
The forward pick-up coils 6T and T, which 

I will term the “track' coils, are included 
in a circuit DT, which circuit passes from 
the lower coil 7", through wires 8 and 9, 
contact 10-10 on a change-over switch P, 
wire 11, grid 12 of a vacuum tube amplifier 
WT, filament 13 of the same amplifier, wire 
14, filament 13 of a vacuum tube amplifier 
V, wire 15, resistance 16, wires 17 and 18, 
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coil 7 and wire 25 to the upper coil (3. 

with a plate circuit which passes from a 

upper coil 6", wire 19, to the lower coil T. 
The two coils 6 and T are so wound and 
connected in this circuit that the alternat 
ing voltages induced in these coils by tirack 
circuit current in the track rails are additive. 
The rear pick-up coils 6 and 7 are in 

the upper coil 6, through wires 20 and 21, 
contact 22-22 on the change-over switch 
P, wire 23, grid 12 of vacuum tube amplifier 
V, filament 13 of the same amplifier, wire 
15, resistance 16, wires 17 and 24, the lower 

TTe 
two coils 6 and 7 are so wound and con 
nected in this circuit that the voltages in 
duced therein by currents flowing through 
the track rails in multiple are additive, and, 
consequently, voltages are induced in this 
circuit by the local currents supplied to tlh 
track rails by the local transformers fi. 
The track current amplifier WT is provided 

tery E, through wire 26, stator winding 27 
of an induction motor relay F. wire 28, 
plate and filament of tube V, wire 14, filla 
ment 13 of tube W. Wire 15, resistance 16, 
and common wire O to battery E. The local 
current amplifier W is provided with a piate 
circuit which passes from battery E, through 
wire 26, stator winding 29 of relay F, wire 
30, primary 31 of transformer G, wire 32, 
plate and filament of tube V, wire 15, re 
sistance 16, and common wire O to battery 
E. The relay F controls a cab speed indi 
cator K and also a magnet M. The magnet 
M in turn controls suitable governing mech 
anism which prevents full speed of the train 
unless the magnet is energized. This 
mechanism forms no part of my present in 
vention and is omitted to simplify the di'avy 

60 
ings. Wher relay F is energized, the high 
speed indicator lamp S is lighted, the cir 
cuit being from battery J, through wires 35, 
36 and 37, contact 38 of relay F, wires 39 
and 40, high speed lamp S. wires 41, 47 
and 42, to battery J. At the same time 
the magnet M is energized, the circuit be 

"contact 49, this circuit being from battery J, 

plied to relay His such that the ba 

cluded in a circuit D. which passes froin 
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ing from battery J, through wires 35, 33 and 
37, contact, 38 of relay F, wires 39 and 43, 
back contact 34-34 of a relay Ei, wires 44 
and 45, winding of magnet A, and wires 46, 
47 and 42 to battery J. - . O 
When relay F is de-energized, the cir 

cuit for the high speed indicator lainp St 
is open at contact 38, and the circuit for a 

- s lov speed indicator lamp S- is closed at 
7 5 

through wires 35, 36 and 48, contact 49, 
wire 50, laiap S and villes 414 - and 42 to 
battery ... The circuit, for inagnet i is also 
open at contact 38 of relay F. 
The relay His supplied with cir:'ent from 

the secondary 33 of transformer G, a recti 
fier , preferably being interposed between 
this relay and the transformer so that the 
relay inay be of the direct current type. The 
parts are so 'oportioned that when the train 8 
is in steam propulsion territory, as shown in 
the drawing, the value of 

3 

of the 

tact of this relay is closed and 
contact is open. 

šie circis viga 
ire circl: 

when the train occupies stea: 
tel'iritory. If mo mesan5 wyezºe p: 
liniting the 

lu!siojn 
st for 

amount of current Su 5 
the grid and filiainent of the ampli 
W when the train occupies electric prop 
sion territory, these tiles woul beco. 
over-saturated, so that they would be 
effective to properly control the piate 
cuits including the stato Wiidings of Irela 
F. For this reason electric filter's FT and F. 
are provided for the pick-up circuits 
iD, respectively, which filters 
in these circuits by means of 
over Switch, P. When the â'i "ailin 
propulsion territory. 
territory the enginee' reyerses sy 
whereupon the circuit Dº become 
Contact 10–10° and this circuit iher 
from wire 8, through wire 5 
common vire C to vire 1'. 
cuit for filter TT is the:n 
through wire 5 

) 

14, filament, 13 of ti 
ance ?6, and cornFoi Yyire C to ti e fita: 
Similarly, the circuit DL, hereiniefore 
becomes open at contact 22-22 
F is confected 3 c. 

{ hiro Wiires 56 di 
fiite FL, the 
h wire 57, con 

fianent of tube 
::ce 16 to wire i7. F 
designed to pass al 
in controlling freil 

of the propulsion freq 
- means of these filters the 

are protected again 
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Saturation due to alternating propulsion 
culient. - " . . . 

The filters FT and F, however, materially 
reduce the efficiency of the energy transiais 
sioa f'C) ühe track rals to tihe -? a ,? . ?? 

cibes, and hence it is necessai 
:: Oie train controlling cur 
rails in the electric propuision te 
in the steam propulsion territory. 
ample, the track circuit cuir}'ent supplied by 
the track transfor her is in steam popul 
sion territory may be {0.4 airper'e and 
lgop curreni supplied by transforiners 
iFi, the stean propulsion territory Finly be 

pere, whereas in the electric pi'opul 
ritory the track circuit rt: "reist stap 

ied y transfor:yers it inay be i aipei'e 
local current Supplied by transform 
i}lay also be 1 anpere. it is impor 

therefore, to insure that the cla: 
?? 

??? ??? 

5 witch P shall be operated to include 
e fitters F and F in the pick-up circuits 

wiren the train enters the electric propiision 
territory, becauce this is not done, {} 
train-carried mec r}} i wythich is $3 
the Sin:\ll values of t?'ain co:1t}"G?ing s 
in the steam territory will have a very Sinall 
factor of safety with respect to the CCina'a- tively heavy train ceratroiling currents in 
the electric propulsion territory. 'This ap plies particularly to the 
reint, because it is eSSeRiia tinat when two 
trains occupy the sanne tagl section the for 
vard tirain should shu zat the track circuit 
current to a sufficient degree to prevent the 
i'ear train iron receiving enough of this 

rent to effectively energize the ti'ack 
winding 27 of relay F, and if this current 
TS (3. ient valle the shullinti: 
forward will mot be effective. É ac 
cordingly airiage the train: (G and 
relay H so that the increased cirrent in the 
plate circuit for tube V due to the entrance 
of the train into electric propulsion 
tory Ayiil e?ectively energize ire By , iina?, 
is, will calise the front, contact 34-3 
this relay to close and its back ( 
open. The circuit for magnet, i? the pi 

Hi, Vivire 5 i, froit 34-34 of 
7e? Svitt! ; contact 52 on change. . ' 
agnet A, wires 4-6 

d ? Contact. 23. 
??????????? 

occupies its electric propulsion territory 
sition, and, consequently, if the 
faiis to operate the switch P 
electric propulsion 

on entering 
territory the circuit for 

he train cannot pl’oceed at fili 
through this territory. Usially the 
A1 when de-energized will perinii, the 
to proceed only at a st 
15 miles per hour. 

ie low speed, sich gs 

fer a hi 

; } ** -- ig by the 

is closed only when charge-over Switch cause energization of relay i. 
Ding ein N 

? 
As shown in Fig. 1, a low pass filter Q is 

interposed in the plate circuit for amplifier 
tube V and is connected across the termi 
inals of the primary 31 of transformer G. 
his filtei i 

rent : 

elli';''erat. 
pick-up circuit iD' die to the local trackway 
current of one ampere in electric propulsion 
territo y, a large third harinonic of this lo 
cal current is developed in the plate circuit 
of tubes due to the characteristie of the 
tube itself. This third hairmonic current is 
aimost entirely forced into the primary 31 
of transformer G, and so is effective to ener 
gize relay it. Any other harmonics of the 
local current will likewise be forced into 
transforiner G by the impedance of the filter 
( and so will assist in the energization of re 
ay idi. " " . 
When the low pass filter () is not used, 

the operation of relay f depends upon the 
increased current flowing in the plate cir 
ciuit of tube VI due to the inci'eased valitie of 
local trackway current, assisted to SO}}le ex 
tent by the third haraonic of this local cul'- w 

reint. y È is U.Sed, the assis:t- 
3. 

yylein the Ši ?ter {Q} 
ance by the third hairmonic is greater. in 
so he instances it may be desirable to utilize 
the third harinonic alone to energize relay 
H. in which event the apparatus shown in 
Fig. 2 may be used. 
Referring now to Fig. 2, the plate circuit 

for tube VI is provided with a branch 
around relay winding 29, which branch ill 
cludes wire 26, a filter R, and the primary 
winding 31 of transformer G. The filter R. 
may be tuned to freely pass the thirdi har 
inonic of the local current frequency or to 
pass all harmonics, but to offer a compara 
tively high reactance to the fundamental of 
this frequency. It follows that while the 
tube V is energized by local current in 
steam pi'opulsion territory at which time 

'ent is induced in the 
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IO 
there is little or no current of the third or 
other hariao 
of this tube, relay H will be de-energized, 
but when the tube W becomes over-ene 
gized due to the entrance of the train into 
electiric propulision te'ritory, the consequent 
relatively large current of the third or other 
harmonic of the local current frequency will 
be supplied to transformer G and so will 
Although I have herein shown and de 

scribed only two forms of apparatus em 
bodying my invention, it is understood that 

nic present in the plate circuit 

15 

120 

various changes and modifications may be 
made therein within the scope of the ap 

it pended claims without departing from the 
spirit and Scope of any invention. 

aving thus described my invention, what 
i claim is: . 

1. In combination, a railway comprising 30 

  

  



30 

?5 

14. 

steam propulsion territory and electric pro 
pulsion territory, means for supplying train 
controlling current of a lower value to the 
rails in the steam propulsion territory, 
means for supplying train controlling cur 
rent of a higher value to the rails in the 
electric propulsion territory, train carried 
governing mechanism controlled by said cur 
rents, frequency selecting apparatus on the 
train, a member on the train for connecting 
said apparatus with said mechanism while 
the train is in the electric propulsion terri 
tory and for disconnecting the apparatus 
from the mechanism when the train is in 
the steam propulsion territory, and means 
for compelling operation of said member 
when the train passes from one said terri 
tory into the other territory. - 

2. In combination, a railway comprising 
steam propulsion territory, and electric pro 
pulsion territory, means for supplying train 
controlling current of a lower value to the 
rails in the steam propulsion territory, 
eans for supplying train controlling cur 

rent of a higher value to the rails in the elec 
tric propulsion territory, train carried gov 
erning mechanism controlled by said cur 
rents, frequency selecting apparatus on the 
train associated with said governing mecha 
nism, a member for affecting the action of 
said selecting apparatus on said mechanism, 
and means for compelling operation of said 
member when the train passes from one said 
territory into the other territory. 

3. In combination, a railway comprising 
Steam propulsion territory and electric pro 
pulsion territory, means for supplying train 
controlling current of a lower value to the 
rails in the steam propulsion territory, means 
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for supplying train controlling current of a 
higher value to the Irails in the electric pro 
pulsion territory, train carried governing 
mechanism controlled by said currents, fre 
Quency Selecting apparatus on the train, a 
manually operable member on the train for 
connecting said apparatus with said mecha 
nism while the train is in the electric pro pulsion territory and for disconnecting the 
apparatus from the mechanism when the 
train is in the steam propulsion territory, 
and means for preventing the train from 
proceeding at full speed unless said member 
is operated to disconnect said apparatus 
from said mechanism when the train passes 
from steam propulsion territory into electric 
propulsion territory. 

4. In combination, a railway comprising 
steam propulsion territory and electric pro 
pulsion territory, means for supplying train 
controlling current of a lower value to the 
rails in the steam propulsion territory, means 
for supplying train controlling current of a 
higher value to the rails in the electric pro 
pulsion territory, train carried governing 
mechanism controlled by said currents, fre 
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quency selecting apparatus on the train, a 
manually operable member on the train for 
connecting said apparatus with said mecha 
nism while the train is in the electric pro 
pulsion territory and for disconnecting the 
apparatus from the mechanism when the 
train is in the steam propulsion territory, 
and means for affecting said governing 
mechanism unless said member is operate 
to disconnect said apparatus from said mech 
anism when the train passes from steam pro 
pulsion territory into electric propulsion 
territory. 

5. In combination, a railway comprising 
a territory supplied with train controlling 
current of a lower value and a second terri 
tory supplied with train controlling current 
of a higher value, a train carried circuit, 
means on the train controlled by said cur 
rents for supplying energy to said circuit, 
governing mechanism on the train con 
trolled by the energy in said circuit, ap 
paratus on the train acting to reduce the 
current in said circuit, a member for affect 
ing the action of said apparatus on said cir 
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cuit, a transformer the primary of which is 
included in said circuit, a relay supplied 
with energy from the secondary of said 
transformer, and means controlled by said relay for affecting said governing mecha 
nism unless said member is operated when 
the train passes from one territory into the 
other. - 

6. In combination, a railway comprising 
Steam propulsion territory and electric pro 
pulsion territory, means for supplying train 
controlling current of a lower value to the 
rails in the steam propulsion territory, 
means for supplying train controlling cur 
rent of a higher value to the rails in the 
electric propulsion territory, a train carried 
circuit, means on the train controlled by 
said rail currents for supplying energy to 
said circuit, governing mechanism on the 
train controlled by the energy in said cir 
cuit, apparatus on the train acting to reduce 
the current in said circuit, a member for 
affecting the action of said apparatus on 
Said circuit, a transformer the primary of 
which is included in said circuit, a relay Supplied with energy from the secondary 
of said transformer, a low pass filter asso 
ciated with said circuit and said transform 
er for keeping propulsion current but not 
the harmonics of the propulsion current 
away from said relay, and means controlled 
by said relay for affecting said governing 
mechanism unless said member is operated 
when the train passes from steam propul 
sion territory into electric propulsion ter 
ritory. 

7. In combination, a railway comprising 
steam propulsion territory and electric pro 
pulsion territory, means for supplying train 
controlling current of a lower value to the 

g 5 

O) 

10 

5 

30 



20 

1,590,889 

rails in the steam propulsion territory, 
means for supplying train controlling cur 
rent of a higher value to the rails in the 
electric propulsion territory, train carried 
governing mechanism controlled by said 
currents, apparatus associated with said 
mechanism and operating to 'educe the cur 
rent received by said mechanism, a manu 
ally operable member on the train for con 
necting said apparatus with said mechanism 
while the train is in the electric propulsion 
territory and for disconnecting the appa 
l'atus from the mechanisma when the train 
is in the steam propulsion territory, and 
ineans responsive to said current of higher 
value but not to said current of lower value 
for compelling operation of said member 
when the train passes from steal propul 
sion territory into electric propulsion terri 
üOry. 

S. In combination, a railway comprising 
Steam propulsion territory and electric pro 
pulsion territory, means for supplying train 

controlling current of a lower value to the 
rails in the steam propulsion territory, 
ineans for supplying train controlling cur 
rent of a higher value to the rails in the 
eiectric pl’Opulsion, territory, train carried 
governing mechanism controlled by said 
currents, frequency selecting apparatus on 
the train for connecting said apparatus with 

3 () 
the train, a lihainually operable member on 
said mechanisin while the train is in the 
electric pl’opulsion territory and foi dis 
connecting the apparatus from the mecha 
inism when the train is in the steau propul 
sion territory, and means responsive to said 
current of higher value but not to said curi"- 
rent of lower value for preventing the train 
from proceeding at full speed unless said 
member is operated to disconnect said ap 
paratus from Said inechanism, when the 
train passes from steam propulsion territory 
into electric propulsion territory. 

In testimony Whereof i afix my signature. 
SAMUEL M. LUCAS. 


