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The present invention relates to train control 
Systems and comprehends both trackway-circuit 
Systems, train-carried equipment and a combi 
nation of the two. 
The main, though not the only, object and, 

feature of the invention is to obtain a great 
naily indications by what may be called a sys 
tem of permutation in the use of relatively few 
and simple means. 

In the accompanying drawings the invention 
is disclosed in a concrete and preferred though 
Somewhat diagrammatic form in which: , 

Fig. 1 is a diagrammatic representation. Of a 
trackway equipment embodying the invention; 
and 

Fig. 2 is a diagrammatic representation of a 
train-carried equipment embodying the inven 
tion. ': 

The trackway element to be supplied with cur 
rent consists here of the traffic rails marked T1 
and T2 which may be arranged in blocks in a 
well understood manner, the usual direction of 
traffic ceing indicated by an arrow. A source 
of current here represented by oscillator Osc is 
suitably connected to said rails by means of 
leads T3 and T4, and a plurality of current 
modifying means are employed to modify the 
current delivered by the oscillator to the rails, 
said means being here indicated by modulators 
IV:1, M2 and M3 each of which imparts to the 
current a distinct characteristic different from 
that imparted by any other of the plurality of 
current-modifying means. As an example, the 
carrier current delivered by the oscillator or 
other source may be of a frequency of five 
hundred cycles per second, and the three modify 
ing neans may modify the current by impart 
ing to it a frequency of twenty, thirty and forty 
cycles per Second respectively. It is unnecessary 
to describe the particular means to produce these 
effects as they are well understood. The means 
whereby different traffic conditions can be es 
tailished may vary, and can be controlled either 
inlanually, as from a dispatcher's Station, or auto 
matically by the traffic conditions of other blocks 
as will be evident. In the exemplification given, 
three relays 1, 2 and 3 are shown, and these re 
lays constitute a plurality of selective means 
which have contacts that directly control the 
m3dulators, and also have contacts that control 
circuits leading to a plurality of series of con 
tacts controlled by timed circuit-closing means 
which in turn control the modulators in different 
groupings. The number of selective means, mod 

5 ulators and series of contacts may obviously 

123 controls three contacts, 

vary according to the number of indications de 
sired but, as pointed out previously, there are 
in the present case three selective means and 
three modulators. Associated with these are 
here four timed circuit-closing and opening 60. 
means, represented by four constantly and rela 
tively slowly rotating cams 23, 13, 12 and 123 
which control contacts and circuits as will pres-. 
ently appear, it being pointed out here that cam 

while the other 
cams control only two, and further that no two 
contacts controlled by the same cam are simul 
taneously closed. . m 
When relay only is energized, modulator M1 

is connected to the oscillator continuously dur 
ing that traffic condition as follows: From oscil 
lator Osc by wire 62, over front contact la and 
back contacts 2b and 3d in Series, Wires 10 and 
52 to modulator M1, and then by wire 64 to 
oscillator Osc. The rail current is therefore 
modulated by M1, 
When relay 2 only is energized, modulator M2 

is connected continuously during that traffic 
condition as follows: From oscillator Osc by wire 
62, over back contact 1b, front contact 2c and 
back contact 3f in series, and then by wire 51 
to modulator M2, and by wires 640 and 64 back 
to oscillator Osc. The rail current is therefore 
modulated by M2. - 
When relay 3 only is energized, modulator M3 

is connected to the oscillator continuously dur 
ing that traffic condition. as follows: from Oscil 
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lator Osc by wire 62, over back contacts 1b and . 
2d and front contact 3g in Series, and then by 
Wire 50 to modulator M3, and by Wires 640 and 
64 back to oscillator. Osc. The rail current is 
theirefore modulated by M3. . . . . 
When relays 1 and 2 are Simultaneously ener 

gized, the rail current will be modulated alter 
nately, during that traffic condition, by modu 
lators M1 and M2 as follows: from OScillator 
Osc by wire 62 over front contacts id, and 2d 
and back contact 3b in series, wire 21 and, when 
cam 12 closes contact 12a, by wires 58 and 51 to 
modulator M2 and wires 640 and 64 back to 
oscillator Osc; and, when can 12 closes contact 
12b, over wires 57 and 52 to modulator M1 and 
then by wire 64 back to oscillator OSC. 
When relays 1 and 3 are simultaneously ener 

gized, the rail current will be modulated alter 
nately, during that traffic condition, by modul 
lators M1 and M3 as follows: from oscillator 
Osc by wire 62, front contact lia, back contact 
2b and front contact 3c in series, wire 31 and, 
when cam 13 closes contact 13a, by wires 56 and 

90 

OO 

105 . 

O 



5 

0. 

20 

35 

45 

GO 

75 

2 

50 to modulator M3 and wires 640 and 64 to 
Oscillator OSC; and, When can 13 closes contact 
13b, by Wires 55 and 52 to modulator M1 and 
by wire 64 back to oscillator Csc. 
When relays 2 and 3 are Simultaneously enei 

gized, the rail current Will be nodulated alter'- 
nately, during that traffic condition, by modul 
lators M2 and M3 as foliows: from oscillator 
OSC by Wire 62, over back contact 1b and front 
contacts 2C and 3e in Series, by Wire 32 and then, 
When can 23 closes contact 23a, by Wires 54 and 
50 to modulator M3, and by Wiires 640 and 64 to 
oscillator CSc; and, when ca.in 23 closes cointact 
23t, over wires 53 and 51 to modulator IVI2 and 
then by wires 640 and 64 to oscillator Osc. 
When relays 1, 2 and 3 are all Simultaneously 

energized, the rail current will be nodulated 
Successively Ol' in turn, during that traffic coin 
dition, by nodulator's M1, M2 and M3 as foll 
lows: from oscillator Osc by wire 62, over front 
contactS 1d, 2d and 3G, in Series, Wile 321 and, 
When can 23 ClOSes Contact 4, by Wiles 59 and 
52 to modulator li1 and by Wire 64 back to 
oscillator Osc; when cam 123 closes contact 5, 
by Wires 60 and 51 to modulator M2 and then 
by Wires 640 and 64 back to oscillator Osc; and, 
when can 123 closes contact 6, by Wiles 61 and 
50 to nodulator Mi3 and then by Wires 640 and 
64 back to oscillator OSc. 
When relays 1, 2 and 3 are all deemergized 

then, during that traffic condition, no modulator 
Will be connected to the OScillator, and hence 
the unmodified carrier current from OSC Will be 
impressed on the Tails. - 
From the foregoing it will be understood that 

one feature of the invention resides in having 
a plurality of currentinodifying means each 
capable of imparting to the current a distinct 
characteristic different from that in parted by 
any of the others, and circuit means to cause 
said plurality of current-modifying means to 
Successively but not simultaneously sodify Said 
cuit'ent under a given traffic condition. Aind 
further, that one of said current-modifying 
means may inodify the current under another 
traffic condition, and still another inay modify it 
under yet another traffic condition. It Will also 
be seen that the System ein bodies a series of 
contacts such as 4, 5 and 6: 12a and 12b; 13a. 
and 13b; and 23a and 23b, one sexies controlling 
one group of current-modifying means Such as 
M2 and M3, and another series controlling an 
other group of current-modifying means such 
as MI1 and M3 etc., that the same current 
modifying means is included in moie than one 
group, and that each contact, such as 12a and 
12t), of each series of contacts controls a circuit 
of a current-modifying means. Furthermore, 
that there are driven means, such as cams i2, 
13 etc., to successively close and open the con 
tacts of each Series of contacts, and that there 
are Selective neathS, Such as relayS 1, 2 and 3, 
to close a circuit leading to one or another series 
of contacts. Another aspsect of the construc 
tion is that there is associated with the plurality 
of current-modifying in eans (M1, M2, M3) con 
trol means (relayS, (ams and circuits) Whereby 
the current can be modified in a number of 
different ways greater than the number of cur 
rent-modifying means, in fact greater than twice 
the number of current-modifying means. 

Considering now the train-carried equipment 
shown in Fig. 2, it will be understood that this 
is constructed so as to cooperate with the track 
Way System just described. A plurality of coin 

1,922,113 
trol means, here represented by Irelays I, II and 
III, is provided, each of said control means be 
ing effectively responsive to current of a distinct 
characteristic, and no two being effectively re 
sponsive to current having the same character 
istic. Thus relay I is responsive to the cuirrent 
modulated by M1 or to the traffic condition 
prevailing when relay 1 is energized; I is re 
sponsive to M2 etc. etc. Any Suitable means call 
be utilized to render relays I, II and III respon 
sive to the influence of the trackWay (current. 
As here shown, there is a pick-up circuit P in 
an inductive irelation to the trafic rails by in eans 
of coil R, said circuit also including a suitable 
filtering means Fit or condenser that tunes the 
circuit to resonance at the frequency of tina Cal'- 
rier current from Osc. Said circuit may also 
include an amplifier Amp that amplifies the 
current picked up from the traffic rails. RelayS 
I, II and III are direct-current relays and are 
connected in parallel with circuit P, there being 
full-wave rectifiers F1, P2 and P3 interposed ill 
the connections, and there being further Suit 
able filtering ox tuning means such as con 
densel-ireactor units F1, F2 and F3 to tune each 
iindividual circuit to resonance at th9 frequency 
of the current to which the particular circuit is 
intended to respond; that is, the circuit of I is 
tuned to resonance at the firequency of nodul 
lator MI1 and so on. A, B and C denote indica 
tion means, here represented by a Series of 
lamps; and suitable contacts are controlled by 
relays I, II and III to light the lamps in a C 
cordance with the energization of Said relayS. 
D, E, is and G denote another indication ineans, 
here also represented by a series of lamps, to 
indicate When two or more of IrelayS I, II and it! 
are energized in turn during the same traffic 
condition. The means to control lamps D, E, 
F and G from relays I, II and III consist in this 
instance of three other relays IV, W and I, 
each of which is energized only when at least 
two of the controlling relays I, II and III are 
being energized, but no two of which are effec 
tively responsive to the sailine two controlling re 
lays. This is accomplished by providing an iron 
core transformer (XII, XIII or XXIII) in con 
nection with each of the controlled relayS IV, W 
and VI and by effectively energizing the Sec 
o:ndaries of Said transformers only when two of 
the controlling relays are being alternately en 
ergized. To this end, each half of a prinnaty of 
a transformal is controlled by a different Con 
tiroling relay, and each controlling relay coin 
trols the halves of the primaries of at least two 
transformers. Relays IV, V and Wii are here 
direct-current slow-release relays and are Con 
Inected to the Secondaries of the t?’ainSforiller; 
through the intermediacy of full-wave l'ectifiers 
P4, P5 and P6. Relays IV, V and VI are suf 
ficiently slow acting to remain effectively en 
ergized during the respective interruptions ac 
complished by cams 12, 13, 23 and 123. 
When elay 1 of Fig. 1 is energized and modul 

lato' M1 is modifying the rail current, then re 
lay I of Fig. 2 will be continuously energized, 
and current will flow from terminal B-- of a 
source of current, such as a battery, through 
front contact 1a, wire W51, right-hand halves of 
the primaries of transformers XII and XIII, to 
Wire Wo and to terminal B- of the Sane Source. 
This current will not effectively energize relayS 
W and W and hence these elays, as well as relay 
IV, will not pick up their contacts. Current 
will therefore flow from terminal B-- by Way 
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of wire W54, indication lamp A, front contact. 

: Ib, wire W50, and back, contacts IVb, Wib, and 
VIb in series, to terminals. B-. . . ... . 
When relay 2 of Fig.1 is energized and modu 

5 lator M2 is modifying the rail current, relay. II 
cf Fig.2 will be continuously energized, and cur 
rent then will pass from terminal B+ by way of 
wire Woo, over front contact. IIa, by way of 
wire W52 to lefthand half of primary of trans 

slo former XII and righthand half of primary of 
transformer XXIII to terminal B-. This cur 
rents will not effectively energize, relays: WI and 
IV and hence these relays, as well as 'clay V, 
will not pick up their contacts. Current will 

15, therefore flow. from terminals: B--, by way of 
wire. W54 to lamp B, over front contact IIb to 
wire W50. and back contacts IVb, Vb and Vib 
in series, to terminal B-. . . . . . . . . . . . . 
i. When relay 3 of Fig. 1 is energized and mod 
ulator. M3 is modifying the rail current, relay 
III of Fig. 2 will be continuously energized, and 
currents will then flow, from terminal B-, by 
way of wire. Woo and front contact IIIa to wire 
W53 and to the left-hand halves of the pri 
maries of transformers: XIII and XXIII and 
thence: by wire Wo, back to terrhinal B-. This 
current will not effectively energize relays V and 
IV. and hence these, as well as relay WI, Will not 
pick up their armatures. Current will thei's 
fore flow from terminal B--, by way of wire 
W54 to lamp C, front contact IIIb, wire W50, 
and back contacts IVb, Vb, and WIb in series to 
terminal B--. . . . . . . . 

. . . . When relays 1 and 2 of Fig. 1 are both en 
35 ergized and modulators M1 and M2 are alter 

nately modifying the rail current, relays I and 
II of Fig. 2 are alternately energized. As has 
been pointed out previously, when relay. It is 
energized current passes through the right 

40 hand halves of , the primaries of transformers 
XII and XIII, and every time relay II is en 
ergized current will pass through the left-hand 
half of the primary of transformer XII and 
right-hand half of the primary of transformer 
XXIII. It will therefore be seen that the two. 
halves of the primary of transformer XII are 
energized alternately in such relative directions 
as to magnetize the iron core of the transformer 
in opposite directions and said core will undergo 
periodic reversals of flux whereby an alternat 
ing current is caused to flow in the secondary 
of said transformer and in the full-wave recti 
fier associated therewith. . The secondaries of 
transformers XIII and XXIII will however not 
be effectively energized. In other words: only 
relay VI is energized,and current will therefore. 
flow from termina B-, by wire W54, lamp F, 
back contacts IWe and Vd and front contact 
WIa in series, to terminal 3-. . . . " 

20 

30 

45 

ergized and modulators M1 and M3 are alter 
nately modifying the rail current, relays. I and 
III of Fig.2 are alternately energized. As pre 
viously described, relay I will energize the right 
hand halves of the primary of transformers 
XII and XIII and relay, III will energize the 
left-hand halves of the primaries of transform 

sers XIII and XXIII. Thus relay. Wonly wit! 
be energized and consequently current willflow 
rom terminal B+, by wire W54, lamp E, back 

contact. IVc, front contact. Va and back contact 
VIb in series, to terminal B-. ... . 
When relays 2, and 3: of Fig.1 are both en 

ergized and modulators M2; and M3 are alter 
nately modifying the rail current, relays II and 

When relays 1 and 3 of Fig. 1 are both en 

3 
III of Fig. 2 are alternately energized. Relay II 
will therefore energize left-hand half of primary 
of transformer XII and right-hand half of pri 
mary of transformer XXII, and relay III will 
energize the left-hand halves of the primaries 
of transformerS X II, and XXIII. Thus. Only 
relay IV will be energized and therefore current 
will flow from terminal B-H, by wire W54, lamp 
D, front contact Va, and back contacts 
and VIb in series, to terminal B-. 
When relays 1, 2 and 3 of Fig. 1 are all en 

ergized and modulator's M1, M2 and M3 are in 
tui'in nodifying the rail current, relays I, II and 
III of Fig. 2 are energized in turn and it will 
ise apparent frcin what has gone before that 
both halves of the primaries of all three trans 
formers XII, XIII and XXIII will be energized 
in such a manner that all three relays. IV, V 
and WI become energized. Current will there 
fore pass from terminal B+, by wire W54, lamp 
G, front contacts IVd, We, and VIa in series, to 
tennial B-. ; : 
When relays 1, 2 and 3 of Fig. 1 are all de 

energized, and unmodified carrier current is 
transmitted to the rails of oscillator Osc, or if 
no current is transmitted to the rails, then re 
lays I, I and III of Fig. 2 also remain deen 
ergized and so will relays IV, V and VI. Cur 
rent will therefore flow from terminal B--, by 
wire W54, lamp H, back contacts IIIc, IIc and 
Ic in series, wire W50 and back contacts IVb, 
Vb and VIb in series, to terminal B-. 
I claim: . . . . . . . . . . . . . . . . . 
1. A circuit System including: a source of 

current, a plurality of current-modifying means 
each capable of imparting to the current a dis 
tinct characteristic different from that impart 
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ed by any other of the plurality of current 
modifying means, a plurality of selective means, 
capable of individual actuation one to cause 
one and another to cause another of the plu 
raity of current-modifying means to modify 

115 

the current, and capable of simultaneous actu 
ation to thereby cause the plurality of current 
modifying means to act in turn to modify tha 
current, a plurality of control means each 'e- 
Sponsive to the influence of current of a dis. 
tinct characteristic and no two control means 
responsive to current having the saile chara,c- 
teristic, and means to indicate the energization, 
of a single control means of the energization 
in turn of a plurality of control means. 

2. A circuit system including: a source of 
current, a plurality of current-modifying means 
each capable of imparting to the current a dis 
tinct characteristic different from that impart 

120 

125 

130 
ed by any other of the plurality of current 
modifying means, a plurality of selective means, 
capable of individual actuation one to cause 
One and another to cause another of the plu 
rality of current-modifying means to modify the 
current, and capable of simultaneous actuation 
in different groupings to thereby cause the plu 
rality of current-modifying means to act in 
turn, and in different groupings, to modify the 
current, a plurality of control means each re 
sponsive to the influence of current of a dis 
tinct characteristic and no two control means 
responsive to current having the same charac 
teristic, and means to indicate the energization 
of a single control means or the energization 
in turn of a plurality of control means in dif 
ferent groupings. - . . . 

3. A train control system including: a track 
way element, a source of current to be con 
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4. 
nected to the trackWay element, a plurality of 
current-modifying means each capable of in 
parting to the current a distinct characteristic 
different from that imparted by any other of 
the plurality of current-modifying means, a 
plurality of Selective means, capable of indi 
vidual actuation one to cause One and another 
to cause another of the plurality of current 
modifying means to modify the current, and 
capable of Simultaneous actuation to thereby 
cause the plurality of current-modifying means 
to act in turn, during the Sane traffic condi 
tion, to modify the current, a train, a plural 
ity of train-carried control means each respon 
Sive to the influence of trackWay Current of a 
distinct characteristic and no tWG COintrol means 
responsive to Current having the Sane Chala C 
teristic, and train-carried means to indicate the 
energization of a single control means or the 
energization in turn of a plurality of COiltrol 
means. 

4. A train control system including: a track 
way element, a source of current to be con 
nected to the track Way element, a plurality of 
current-modifying means each capable of in 
parting to the current a distinct characteristic 
different from that imparted by any other of 
the plurality of current-modifying means, a 
plurality of Selective Ineans, capable of indi 
Vidual actuation One to cause One and another 
to cause another of the plurality of current 
modifying means to modify the current, and 
capable of simultaneous actuation in different 
groupings to thereby cause the plurality of 
current-modifying means to act in turn and in 
different groupingS to modify the current, a 
train, a train-carried plurality of control means 
each responsive to the influence of track Way 
current of a distinct characteristic and no two 
control means responsive to the influence of 
current having the Sane characteristic, and 
train-carried means to indicate the energiza 
tion of a Single control means or the energiza 
tion in turn of a plurality of Control means in 
different groupingS. 

5. A train control system including: a track 
Way element to be Supplied with current, a 
source of current connected to the trackway 
element, two current-modifying means each 
capable of imparting to the current a distinct 
characteristic different from that imparted by 
the other, two Selective means, capable of indi 
vidual actuation one to cause one and the other 
to cause the other current-modifying means to 
modify the current, and capable of simultaneous 
actuation to thereby cause the two current 
modifying means to act in alternation to modify 
the current, a train, three indication means on 
the train, and two train-carried controlling 
(means, one effectively responsive to the influence 
of tirackway current having one and the other 
effectively responsive to the influence of track 
Way current having another distinct character 
istic and one of which when energized controls 
One indication means, and the other of which 
when energized controls another indication 
means, and both of which when energized in 
alternation control the third indication means. 

6. A circuit System including: a source of 
Current, two current modifying means each 
capable of imparting to the current a distinct 
characteristic different from that imparted by 
the other, two selective means, capable of indi 
vidual actuation one to cause one and the other 
to cause the other current-modifying means to 

1,922,113 
modify the current, and capable of simultaneous 
actuation to thereby cause the two current 
modifying means to act in alternation to modify 
the current, three indication means, and tWO 
controlling means, one effectively responsive to 
the influence of current having one and the 
other effectively responsive to the influence of 
current having another distinct characteristic, 
and One of which when energized controls One 
indication means, and the other of which when 
energized controls, another indication means, 
and both of which when energized in alternation 
control the third indication means. 

7. A circuit System including: a Source of cur 
rent, two current modifying means each capable 
of imparting to the current a distinct charac 
teristic different from that imparted by the 
other, two selective means, capable of individual 
actuation one to cause one and the other to 
cause the other current-modifying means to 
modify the current, and capable of Simultaneous 
actuation to thereby cause the two current 
modifying means to act in alternation to modify 
the current, and two controlling means, One 
effectively responsive to the influence of current 
having one and the other effectively responsive 
to the influence of current having another dis 
tinct characteristic, and One of Which When 
energized gives one indication, and the other of 
which when energized gives another indication 
and both of which when energized in alternation 
give a third indication. 

8. A train control system including: a track 
way element to be supplied with current, a Source 
of current connected to the trackway element, 
two current-modifying means each capable of 
imparting to the current a distinct characteristic 
different from that imparted by the other, two 
Selective means, capable of individual actuation 
One to cause one and the other to cause the other 
current-modifying means to modify the current, 
and capable of simultaneous actuation to there 
by cause the two current-modifying means to 
act in alternation to modify the current, a train, 
and two train-carried controlling means, one 
effectively responsive to the influence of current 
having one and the other effectively responsive to 
the influence of current having another distinct 
characteristic, and one of which when energized 
gives one indication, and the other of which 
When energized gives another indication and 
both of which when energized in alternation give 
a third indication. 

9. A trackway circuit System including: a 
trackway element to be supplied with current, 
a source of current connected to Said trackway 
element, a plurality of current-modifying means 
each capable of imparting a distinct character 
istic to the current different from the character 
istic imparted by any other of Such current 
modifying means, a Series of contacts control 
ling one group of the plurality of current-modi 
fying means, another Series of contacts con 
trolling a different group of the plurality of cur 
rent-modifying means, the same individual cur 
rent-modifying means being included in more 
than One group and each contact of each Series 
controlling a circuit of a current-modifying 
means, means to Successively close and open 
the contacts of each series, and means to close 
a circuit leading to one or another series of 
contacts. 

10. A trackway circuit system including: a 
trackway element to be supplied with current, a 
Source of current connected to said trackway 
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element, a plurality of current-modifying means 
each capable of imparting a distinct character 
istic to the current different from the character 
istic imparted by any other of such current 
modifying means, a series of contacts controlling 
one group of the plurality of current-modifying 
means, another series of contacts controlling a 
different group of the plurality of current-modi 
fying means, the same individual current-modi 
fying means being included in more than one 
group and each contact of each series control 
ling, a circuit of a current-modifying means, 
means to successively close and open the coin. 
tacts of each series, and means to close a cir 
cuit leading to one or another series of contacts 
or to close one or another circuit controlling 
one or another mdifying means independently 
of the series of contacts. . . . . 

11. A track-circuit system including: a traffic 
track section the rails of which are to be sup 
plied with current, a source of current connected 
to said rails, a plurality of current-modifying 
means each capable of imparting a distinct 
characteristic to the current different from the 
characteristic imparted by any other of the 
plurality of current-modifying means, a Series 
of contacts controlling one group of the plural 
ity of current-modifying means, another series 

30 

3. 5 

40 

of contacts controlling a different group of the 
plurality of current-modifying means, the same 
individual current-modifying means being in 
cluded in more than one group and each con 
tact of each series controlling a circuit of a cul 
rent-modifying means, means to successively 
close and open the contacts of each series, and 
means to close a circuit leading 
other series of contacts. . . 

to one orian 
12. A track-circuit system including: a traffic 

track section the rails of which are to be sup 
plied with current, a source of current - con 
nected to said rails, a plurality of current-modi 
fying means each capable of imparting a dis 
tinct characteristic to the current different fron: 
-the characteristic imparted by any other of the 
plurality of current-modifying means, a series 
of contacts controlling one group of the plurai 
ity of current-modifying means, another series 
of contacts controlling a different group of the 
plurality of current-modifying means, the same 
individual' current-modifying means being in 
cluded in more than one group and each con 
tact of each series controlling a circuit of a 

of said transformers being controlled by a con 
trolling means, each controlling means control 
ling one-half of each of the primaries of two 
transformers, and no two transformers being 
controlled by the same two controlling means, 
a plurality of relays each to be effectively ener 
gized when both halves of the primary of a 
transformer are being energized and no relay be 
ing controlled by more than one transformer, 

current-modifying means, means to Successively 
close and open the contacts of each series, 
means to close a circuit leading to one or .ain 
other series of contacts, and means to close a, 
circuit leading to one or another series of coin 
tacts or to close one or another circuit control 
ling one or another modifying means independ 
ently of the series of contacts. ... 

13. A circuit system including: a plurality of 
controlling means each effectively responsive to 
current having a distinct characteristic and no 
two of them effectively responsive to current 
having the same characteristic, a plurality of 
transformers, each half of each of the primaries 

5 
and a plurality of indication means each coin 
trolled by a relay different from that Winich con 
trols any other indication means. 

14. A circuit system including: a plurality of 
controlling means each effectively responsive to 
current having a distinct characteristic and no 
two of them effectively responsive to current 

SO 

having the same characteristic, a plurality of . 
tiransformers, each half of each of the primaries 
Cf Said transformers being controlled by a con 
trolling means, each controlling means control 
ling one-half of each of the primaries of two 
transformers, and no - two transformers being 
controlled by the same two controlling means, 
a plurality of relays each to be effectively ener 
gized when both halves of the primary of a 
transformer are being alternately energized and 
no relay being cont:rolled by more than one 
transformer, and a plurality of indication means 
each controlled by a relay different from that 
which controls any other indication means. 

15. A circuit System including: a plurality of 
controlling means each effectively responsive to 
current having a distinct characteristic and no 
two of them effectively responsive to current 
having the same characteristic, a plurality of 
transformers, each half of each of the primaries 
of Said transformers being controlled by a con 
trolling means, each controlling means control 
ling one-half of each of the primaries of two 
transformers, and no two transformers being 
controlled by the same two controlling means, a 
plurality of relays each to be effectively ener 
gized when both halves of the primary of a 
ransformer are being energized and no relay 
being contFolled by more than one transformer, 
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a plurality of indication means each controlled by 
a relay different from that which controls any 
other indication means, and another plurality 
of indication means, each controlled by a con 
trolling means different from that controlling 
any other indication lineans. 
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16. A circuit system including: a plurality of 
controlling means each effectively responsive to 
current having a distinct characteristic and no 
two of them effectively responsive to current 
having the same characteristic, a plurality of 
transformers, each half of each of the primaries 
of Said transformers being controlled by a con 
trolling means, each controlling means control 
ling one-half of each of the primaries of two 
transformers, and no two transformers being 
controlled by the same two controlling means, a 
plurality of relays each to be effectively ener 
gized when both halves of the primary of a 
transformer are being alternately energized and 
no relay being controlled by more than one 
transformer, a plurality of indication means 
each controlled by a relay different from that 
Which controls any other indication means, and 
another plurality of indication means, each con 
tirolled by a controlling, means different from 
that controlling any other indication means. 

17. A train control system including: a track 
Way element to be supplied with current, a source 
of current connected to said trackway element, 
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a plurality of current-modifying means each 
capable of imparting a distinct characteristic to 

parted by any other of the plurality of current 
modifying means, circuit means to cause said 
plurality of current-modifying means to suc 
cessively but not simultaneously modify said cur 
rent under a given traffic condition, a train, a 
train-carried plurality of controlling means each 

the current different from the characteristic im 
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effectively responsive to the influence of track 
way current having a distinct characteristic and 
no two of them effectively responsive to the in 
fluence of trackway current having the Same 
characteristic, a plurality of train-carried relayS 
each to be effectively energized only when at 
least two of the controlling means are being en 
ergized and no two of said reiays being effective 
ly responsive to the same two controlling means, 
and a plurality of train-carried indication means 
each controlled by a relay different from that 
which controls any other indication means. 

18. A train control systein including: a track 
Way element to be supplied With current, a Source 
of current connected to said trackway element, 
a plurality of current-modifying means each 
capable of imparting a distinct characteristic to 
the current different from the characteristic in 
parted by any other of the plurality of current 
modifying means, circuit means to cause said 
plurality of cuirrent-modifying means to succes 
sively but not simultaneously modify Said cur 
rent under a given traffic Condition, a train, a 
train-carried plurality of controlling means each 
effectively responsive to the influence of track 
way current having a distinct characteristic and 
no two of them effectively responsive to the in 
fluence of track Way current having the same 
characteristic, a plurality of train-carried trans 
formers, each half of each of the primaries of 
said transformers being controlled by a control 
ling meains, each controlling means controlling 
one-half of each of the primaries of two trans 
formers, and no two transformers being con 
trolled by the same two controlling means, a 
plurality of train-carried elays each to be effec 
tively energized when both halves of a trans 
former are being energized, and a plurality of 
indication means each controlled by a relay dif 
ferent from that which controls any other indi 
cation means. 

19. A train control system including: A track 
way element to be supplied with current, a 
Source of current connected to Said trackway 
element, a plurality of current-modifying means 
each capable of inparting a distinct character 
istic to the current different from the charac 
teristic imparted by any other of the plurality 
of current-modifying means, circuit means to 
cause said current-modifying means, one under 
One traffic condition and another under an 
other traffic condition, to individually modify 
said current and to cause Said plurality of cur 
rent-modifying means to Successively but not. Si 
multaneously modify said current under yet an 
other traffic condition, a train, a train-carried 
plurality of controlling means each effectively 
responsive to the influence of trackway current 
having a distinct characteristic and no two of 
them effectively responsive to the influence of 
track Way current having the same characteris 
tic, a plurality of train-carried relays each to be 
effectively energized only when at least two of 
the controlling means are being energized and 
no two of said relays being effectively responsive 
to the same two controlling means, a plurality 
of train-carried indication means each con 
trolled by a relay different from that which con 
trols any other indication means, and another 
train-carried plurality of indication means each 
controlled by a controlling means different from 
that controlling any other indication means. 

20. A train control System including: a track 
way element to be supplied with current, a 
source of current connected to said trackway 

1922,113 
element, a plurality of current-modifying means 
each capable of imparting a distinct character 
istic to the current different from the charac 
teristic imparted by any other of the plurality 
of current-modifying means, circuit means to 
cause Said current-modifying means, one under 
one traffic condition and another undet another 
traffic condition, to individually modify said cur 
rent and to cause said ... plurality of current 
modifying means to successively but not simul 
taneously modify said current under yet another 
traffic condition, a train, a train-carried plurality 
of controlling means each effectively responsive 
to the influence of track Way current having a 
distinct characteristic and no two of them ef 
fectively responsive to the influence of track Way 
current having the same characteristic, a plu 
rality of train-carried transformers, each half 
of each of the primaries of Said transformers 
being controlled by a controlling means, each 
controlling means controlling one-half of each 
of the primaries of two transformers, and no 
two transformers being controlled by the same 
tWO controlling means, a plurality of train-car 
ried relays each to be effectively energized when 
both halves of a transforme' are being ener 
gized, a plurality of indication means each con 
trolled by a relay different from that which 
controls any other indication means, and an 
other train-carried plurality of indication means 
each controlled by a controlling lineans different 
from that controlling any other indication 

ea.S. - 

21. A train control System including: a traffic 
track Section the rails of which are to be sup 
plied with current, a, Source of current connected 
to Said rails, a plurality of current-modifying 
means each capable of imparting a distinct 
characteristic to the current different from the 
characteristic imparted by any other of the 
plurality of current-modifying means, circuit 
means to cause Said plurality of current-modi 
fying means to Successively but not simultane 
ously modify Said current under a given traffic 
condition, a train, a train-carried plurality of 
Controlling means each effectively responsive to 
the influence of trackWay current having a dis 
tinct characteristic and no two of them effec 
tively responsive to trackway current having the 
Same characteristic, a plu1'ality of train-carried 
relays each to be effectively energized only when 
at least two of the controlling means are being 
energized and no two of Said relays being effec 
tively responsive to the same two controlling 
means, and a plurality of train-callied indica 
tion means each controlled by a relay different 
from that which controls any other indication 
leaS. 
22. A train control System including: a traffic 

track section the rails of which are to be Sup 
plied with current, a source of current connected 
to said rails, a plurality of current-modifying 
means each capable of inparting a distinct 
characteristic to the current different from the 
characteristic imparted by any other of the 
plurality of current-modifying means, circuit 
means to cauSe Said plurality of current-modi 
fying means to successively but not simultane 
Ously modify Said Current under a given traffic 
condition, a train, a train-carried plurality of 
controlling means each effectively responsive to 
the influence of trackWay current having a dis 
tinct characteristic and no tWO of then effec 
tively responsive to the influence of trackway 
current having the Same chalacteristic, a plu 
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rality of train-carried transformers, each half 
of each of the primaries of said transformers 
being controlled by a controlling means, each 

- Controlling means conti'oiling one-half of each 
5 of the primaries of two transformers and no 
l, two transformers being controlled by the same 
two controlling meals, a plurality of train-car 
ried relays each to be effectively energized when 
both halves of a transfor her are being ener. 

10 gized, and a plurality of indication means each 
controlled by a relay different from that which 
controls any other indication neans. '. 

23. A train control system including: a traffic 
track section the rails of which are to be sup 

35 
ed to said rails, a plurality of current-modifying 
means each capable of imparting a distinct char 
acteristic to the current different from the char. 
acteristic imparted by any other of the plurality 

20 of current-modifying means, circuit means to 
cause said current-modifying means, one under 
one traffic condition and another under another 
traffic condition, to individually modify said cur 
rent and to cauge said plurality of current-modi 
fying means to Successively but not simultane 
ously modify said current under yet another traf 
fic codi - 

of controlling means each effectively responsive 
to the influence of trackway current having a 

I distinct characteristic and no two of then ef 
fectively responsive to the influence of trackway 
current having. --- 
rality of train-carried relays each to be effective 
ly energized oinly when at least two of the con 

53 trolling means are being energized and no two 
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of said relays being effectively responsive to the 
same two controlling means, and a plurality of 
trail-carried indication means each controlled 

. . by a relay different from 
40 other indication means. . . . . . . . . 

24. A train control system including: a traf 
fic track section the rails of which are to be sup. 
plied with current, a source of curient coinnect 
ed to said rails, a plurality of current-modifying 

45' means each capable of imparting a distinct char 
acteristic to the current different from the char 
acteristic imparted by any other of the plurality 
of cuirent-modifying means, circuit means to 
cause said current-inodifying means, one inder 

rent and to caise said plurality of current-nodi 
fying means to successively but not simultane 
ously modify said current, under yet another taif 
fic condition, a tirai, a tiratin-cairied plurality 
of controlling means each effectively responsive 
to the influence of trackway current having a 
distinct characteristic and no two of them effec 
tively responsive to the influence of trackway 
current having the same characteristic, a plural 
ity of train-carried relays each to be effectively 
energized only when at least two of the control 
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same two controlling means, a plurality of train 
carried indication means each controlled by a 

is other indication 
ried plurality of cation means each controlled 

70 by a controlling nea:33 
trolling any other indication means. 

25. A. train control system including: a traf 
fic tirack section the rails of which are to be sup 
plied with current, a source of current connected. 75 to said rails, a plurality of current-modifying 
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plied with current, a source of current connect 

n, a train, a train-carried plurality. 

the Saine characteristic, a plu. 

that which controls any 

one traffic condition and another under another. 
traffic condition, to individually modify said cur 

ling means are being energized and no two of 
said relays being effectively responsive to the 

relay different from that which controls any 
3eans, and another train-car 

different from that con 
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means each capable of imparting a distinct char. 
acteristic to the current different from the char 
acteristic impaited by any other of the plurality. 
of cui'i'ent-modifying means, circuit means to 
cause said current-modifying means, one under 
One traffic condition and another under another 
traffic condition, to individually modify said cur 
rent and to cause said plurality of current-modi 
fying means to Suocessively but not simultaneous 
iy modify said current under yet another traffic 
condition, a train, a train-carried plurality of 
controlling means each effectively responsive to 
the infuence of trackway current having a dis 
tinct characteristic and no two of them effective 
ly responsive to the influence of trackway, cur 
rent having the game characteristic, a plurality 
of train-carried tiransformers, each half of each 
of the primaries of Said transformers being con 
troiled by a controlling means, each controlling 
means controlling one-half of each of the pri 
maries of two transformers, and no two trans 
for nei's being controlled by the same two con 
ti'oiling means, a plurality of train-carried re 
lays each to be effectively energized when both 
halves of a tian Sforiner are being enei'gized, a 
plurality of indication means each controlled by 
a relay different from that which controls any 
other indication means, and another train-car 
ried piirality of indication: means each con- - 
trolled by a controlling ineans different from that 105 
controlling any other indication means. 

26. A circuit System including: a plurality 
of controlling means each effectively responsive 
to current having a distinct characteristic and 
no two of them effectively responsive to current 110 
having the same characteristic, a plurality of 
transformers, each half of each of the primaries 
of said transformers being controlled by a con 
trolling means, each controlling means control 
ling one-half of each of the primaries of two 
transformers, and no two transformers being 
controlled by the same two controlling means, 
and a plurality of relays each to be effectively 
energized when both halves of the prinnary of 
a transformer are energized, and no relay be 
ing controlled by more than one transformer. 

27. In a trackway circuit System, a trackway 
element to be supplied with current, a source 
of current connected to said trackway ele 
ment, a, plurality of current-modifying means. 
each capable of imparting a distinct characteris 
tic to the current different from the characteris 
tic impated by any other of the plurality of 
current-modifying means, and circuit means in 
cluding: constantly driven circuit closing and 180 
opening means, and a plurality of relays, each 
of which when energized separately establishes 
a circuit, independently of the control exer 
cised by the constantly diriven means, between 
its complementary current-modifying means and 35 
the current Source, and said relays when simul 
taneously energized establishing successively but 
not simultaneously, in combination with the con 
stantly driven means, circuits between the plu 
laity of current-modifying means and the cur 
rent source. . . 

28. In a trackway circuit system, a trackway 
element to be supplied with current, a source of . 
current connected to said trackway element, 4. 
a plurality of current-modifying means each 
capable of imparting, a distinct characteristic 
to "the current different from the characteris 
tic imparted by any other of the plurality of 
current-modifying means, and circuit means in- 150 
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cluding: constantly rotating circuit controlling 
CanS, and a plurality of relayS, each of Which 
When energized separately establishes a circuit, 
independently of the control exercised by the 
CanS, betWeen its complementary current-modi 
fying means and the current Source, and Said 
relays when simultaneously energized establish 
ing Successively but not simultaneously, in Con 
bination With the cans, circuits betWeen the 
plurality of current-inodifying means and the 
Current Source. 

29. In a trackway circuit System, a track Way 
element to be supplied with current, a, Source 
of Current connected to Said track Way element, 
three current-modifying means each capable 
of imparting a distinct characteristic to the cul 
rent different from the characteristic imparted 
by any of the others, and circuit means in 
cluding: four constantly rotating circuit Con 
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trolling cams, and three relays, each of Which 
when energized separately establishes a circuit, 
independently of the control exercised by the 
cans, between its complementary current-modi 
fying means and the current Source, Said re 
lays When Simultaneously energized in groupS 
of two establishing, Successively but not Sinul 
taneously, in combination. With one of three of 
the four cams, depending upon Which tWO of 
the relays are energized, different circuitS be 
tween two of the three current-modifying means 
and the current source, and said relays when all 
are simultaneously energized establishing, Suc 
cessively but not simultaneously, in combina. 
tion With the fourth cann, circuits between all 
three current-modifying means and the current 
SOC. 

ANDREW J. SORENSEN. 
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