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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 tc obtain' a greab
many indications by what may be called & sys-
tem of permutation’in the use of 1e1at1vely few
and’ simple. means:

In: the accompanying drawings the invention
is disclesed in a concrete and preferred though
somewhat diagrammatic form in which:

Fig. 1 is a diagrammatic representation of a
trackway equipment embodying the mventlon
and

FHg 2. 1is a- diagrammatic 1epresentat10n of . a
train-carried eqmpment 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 being indicated by an arrow.. .A solrce
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

. M1, M2 and M3 each of which imparts to the

current-a distinct characteristic different; from
that imparted by any other:of the plurality’ of

reurrent-modifying means: - As an-example, the

carriev’ current. delivered "by “the oscillator - or
other source may. be  of “a’ freéquency of five-
hundred cycles per second, and the three modify-~
ing means 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-
tablished may vary and can be controlled either
manualiy.as from a dispatcher’s station, or auto-
mmmmly by the traffic:conditions of other blocks

s will he ev1dent In the exemplification’ given,
thee relays 1,2 and.3 are shown, and these re-
+lays . constitute a plurality of -selective means
which ‘have ‘contacts that diréctly” control the
mudulators, and also have contacts that control
circuits leading to.a plurality ‘of series of con-
“tacts. controlled by’ timed eircuit-closing means
which in turn control the modulators in different
groupings. The number of selective means; mod-

>hulators. and- series. of contacts may' obviously

(CL 246—63)

vary according to the number of indications de-
sired but, as poinfed 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
"123 controls three - contacts, while the other
cams: control only-two, and further that . no two
contacts controlled by the same- cam -are simul-
taneously closed.

When relay 1 only is’' energized, modulator M1
is’ connected: to the -oscillator continuously dur-
inig 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 2¢ and
back: contact 3f-in series, and then by wire 51

-to modulator M2, and by wires 640 and 64 back
to ‘oscillator Ose. The rail current is therefore
modulated by M2.

- 'When relay 3 only is energlzed modulator M3
is connected to the oscillator continucusly. 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 3y in series, and then by
wire 50 to modulator M3, and by wires 640 and
64 back to oscillator Osc.. The rail current: is
therefore modulated by MS3. ‘ S

When relays 1 and 2 are simultaneously ener-
gized, the rail current will 'be modulated alter-
nately, during that traffic. condition, by modu-
lators M1l and M2 as follows: from -oscillator
Osc by wire 62 over front contacts la and 2a
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 Ose; and, ‘when cam 12 closes contact
12b; over wires 57 and 52 to modulator M1 and
then by -wire 64 back to oscillator. Osc.

When relays 1and 3-are simultanecusly ener-
gized; thé rail current will be modulated alter-

nately; durmg that traiffic condmon by .modu-

lators M1 and ‘M3 as follows: from oscillator
Osc by wire 62, front contact 1la,; back contact
2b and front contact 3c.in series, wire 31 and,
when cam- 13 closes contact 13q, by wires 56 and
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50 to modulator M3 and wires 640 and 64 to

oscillator Osec; and, when cam 13 closes contact
13b, by wires 55 and 52 to modulator M1 and
by wire 64 back to oscillator OCsc.

When relays 2 and 3 ave simultaneously ener-
gized, the rail current will ks modulated alter-
nately, during that traffic condition, by meodu-
lators B2 and M3 as folicws: from oscillator
Osc by wire 82, over back contact 1 and front
contacts 2c and 3¢ in series, by wire 32 and then,
when cam 23 closes contact 23a, by wires 54 and
50 to modulator M3, and by wires 640 and 64 to
oscillator Gsec; and, when cam 23 closes contact
230, over wires 53 and 51 to medulator M2 and
then by wires 646 and 64 to oscillator Osc.

When relays 1, 2 and 3 are 2ll simultaneously
energized, the rail current will be modulated
successively or in turn, during that traffic con-
dition, by modulators M1, M2 and M3 as fol-
lows: from oscillator Osc by wire 62, over front
contacts la, 2a¢ and 3¢ in series, wire 321 and,
when cam 123 closes centact 4, by wires 59 and
52 to modulator M1 and by wire 64 back to
oscillator Osec; when cam 123 closes contact 5,
by wires 60 and 51 tc modulator M2 and then
by wires 640 and 64 back to oscillator Osc; and,
when cam 123 closes contact 6, by wires 61 and
50 to modulator M3 and then by wires 640 and
64 back to oscillator Osc.

When relays 1, 2 and 3 are all deensrgized
then, during that traffic condition, no modulator
will ‘be connected to the cscillator, and hence
the unmodified carrier current from Gse will he
impressed on the rails.

From the foregoing it will be understood that
one- feature of the invention resides in having
a plurality of current-modifying means each
capable of imparting to the current a distinct
characteristic different from that imparted by
any of the others, and circuit means to cause
said plurality of current-modifying means to
successively but not simultaneously modify said
current under a given traffic condition. And
further, that one of said current-modifying
means may modify the. current under ancther
traffic condition, and still ancther may modify-it
under yet another traffic condition. It will also
b2 scen that the system embodies a series of
contacts such as 4, 5 and 6; 12¢ and 12&; 13«
and 13b; and 23¢ and 23b, one serigs controlling
one group of current-modifying means such as
M2 and M3, and ancther series controlling an-
other group of current-medifyving means such
as M1 and M3 ete., that the same current-
modifying means is included in more than one
group, and that each contact; such as 12a¢ and
12D, of each series of contacts controls a circuit
of a current-modifying means. Furthermore,
that there are driven means, such as cams 12;
13 ete., to successively close and open the con-
tacts of each series of contacts, and that there
are gelective means, such as relays 1, 2 and 3,
to close a circuit leading to one or another series
of contacts. Another aspsct of the construc-
tion is that there is associated with the plurality
of current-medifying means (M1, M2, M3) con-
trol means (relays, cams and circuits) whereby
the current can he modified in & 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 frain-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 con-
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trol means, here represented hy relays I, IT and
I1I, is provided, each of said control means be-
ing effectively responsive to current of a distinet
characteristic, and no two being effectively re-
spensive to current having the same character-
istic. Thus relay I is responsive to the current
modulated by M1 or to the traffic condition
prevailing when relay 1 is energized; JI is re-
sponsive to M2 etc. ete. Any suitablz means can
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 relation to the trafiic rails by means
of coil R, said circuit also including a zuitable
filtering means F¢ or condenser that tunes the
circuit to resonance at the frequency of the car-
rier current from Osc. Said circuit may also
include an amplifier Amp that amplifics the
current picked up from the traffic rails. Relays
I, IT and ITI are direct-current relays and are
connected in parallel with circuit P, there being
full-wave rectifiers P1, P2 and P3 interposed in
the connections, and there being further suit-
able fiitering or tuning means such as con-
denser-reactor units 1, ¥2 and F3 to tune each
individual circuit to resgnance at the 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 frequency of modu-
lator M1 and so on. A, B and C dencte indica-
ticn means, here represented by a series of
lamps; and suitable contacts are controlled by
relays I, II and III to light the lamps in ac-
cordance with the energization of said relays.
D, B, I' and G denote another indication means,
here also represented by a series of lamps, to
indicate when two or more of reiays I, IT and IIT
are energized in turn during the same trafiic
condition. The means to control lamps D, E,
B and G from relays 1, I1 and IIT consist in this
instance of three other relays IV, V and VI,
each of which iy energized cnly when at least
two of the controlling relays I, II and IIT are
being energized, but no two of which are effec~
tively responsive to the same two controlling re-
lays. This is accomplished by providing an iron
core transformer (XII, XIII or XXIID in con-
nection with each of the controlled relays IV, V
and VI and by effectively energizing the sec-
ondaries of szaid transformers only when two of
the controlling relays are being alternately en-
ergized. To this end, each half of g primavy of
a transformer is controlled by a different con-
trolling relay, and each controlling relsy con-
trols the halves of the primaries of at least two
transformers. Relays IV, V and VI are here
direct-current slow-release relays and are con-
nected to the secondaries of the transformers
through the intermediacy of full-wavs rectifiers
P4, P5 and P6. Relays IV, V and VT are suf-
ficiently slow acting to remain effectively en-
ergized during the respective interruptions ac-
complished by cams 12, 13, 23 and 123.

When relay 1 of Fig. 1 is energized and modu-
lator M1 is modifying the rail current, then re-
lay I of Fig. 2 will be continuously energized,
and current will flow from terminal B4 of a
source of current, such as a battery, through
front contact la, wire W51, right-hand halves of
the primaries of transformers XII and XIII, to
wire Wo and to terminal B— of the same source.
This current will not effectively energize relays
VI and V and hence these relays, as well az relay
IV, will not pick up their contacts. Current
will therefore flow from terminal B-- by way
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TUXIDand ' XIIL, and -every ‘time relay -II s en-
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wire ‘W50 and: bask contacm IVo

S W54 to-lamp. €, front’ ¢ontact -I1Ib, wire

. ergized and modulators:M1:and M2 are

. XXIII :
‘halvesof’ the primary .of: transformer "XII:are

- beeffectively energized.
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of wire! W54, indication lamp “A; front contact .
1Y, wire W50, and back contacts IVb, Vb and
VIb-in series, to terminals.B=—. ' .

- When relay 2.0f Fig. 1 is energized and modu-
lator M2 is-modifying. the rail current; relay. I
of Fig. 2 will.be continuously energized, and cur-
rent then will pass from terminal B4~ by way of:
wire: Woo,: over: front -contact: I, by way of
wire ‘WE2 4o lefthand half 'of primary of «trans-
former ' XIT and righthand half- of primeaxy of
transformer XXIIL to terminal. B—. This cur-
rent-will not eéffectively renergize. relays: VI and
IV and hence ‘these rélays,-as-well as-relay V,
will' hot: pick up their contacts:: Current
therefore “fow. from -terminals. B--, by way. of
wire 'Wb4 tolamp B;-over front: contact IIb to
Vb and VIb
inseries; itoterminal B—:

S'When relay 3:-of Flig. 113 ene;gazed and mod-
ulator M3-is ‘modifying - the rail ¢urrent, relay
11T of Fig. 2:wilk:-be. continuously: energized, and
current:will ‘then flow. from - terminal” B--,why
way-of wire:Woo and front ‘contact 11le to wire

W53 and to -the left- hand’ha'ves of ‘the . pri-

maries: of stransformets ) XIIl--and XXIII ‘and
thence: by WJ.le‘WO,bELCk‘tO terminal B—. This
current will not effectively energize relays V. and
IV:and-hence these, as:well-as relay VI, will:not
pick-up their armatures.  Current will:theve=
fore flow from  terminal B4, by way .of wire
WAh0,
and ‘back-contacts IVD, Vb and: VIb in series to
terminal B—.

When ‘relays: 1 and Z‘Oquig. 1 are both\en—
alter-
nately modifying the- rail current, 1elays Iand
IT:of ‘PFig. 2 are .alternatelyienergized.  As has
been pointed :out “previously, when 1elay T:is
energized current :passés  through.. the
hand halves of:the ‘primaries: of -transformers

ergized current will-pass: through-the left-hand
half -of the: primary :of transformsr - XIT- and
right-hand: half of the primary:of transfoimer
It will .therefore be seen that-the two

energized: alternately ‘in such relative: directions

as to: magrietize the iron core of the transformer

in opposite directions and said core will undergo

i periodic. reversals of flux whereby:an alternat-

ing current’is caiised to. flowin the Ssecondary
of ‘said transformer and-in:the full-wave vecti=
fier associated therewith. - The' secondaries .of
transformers XIIT and, XX will however noct
‘In'other words: only
relay, VI is:energized, and-curvent will-therefore
flow from-terminal B:; by wire Wb4, lamp T,
back -eontacts ' IVe and Vd and flom contaut
VIa in:series, to. terininal B—.

When relays 1 and. 2. of Fig.: 1 are- both en-
-ergized -and -modulators: Mlrand M3 are alter-

"nately modifying the rail: eurrent; relays. T and

TII of Fig. 2 are alternately energized. = As pre-
viously described; relay I will energize-the right-

v hand halves  of ‘the .primary of transformers

XII-and XIIl and; relay  III.will energize.the
left-hand halves:-of the primaries of transform-
ers XIIT and: XXIII. “Thus relay. V. only fwill
bz energized and consequently-current will:flow

- from’ terminal B4 by wire W54, lamp B, back
-contact.IVc, front confact Vg and back contact

VIb: in: series, to téerminal B—.
. When relays: 2.'and 3:of Fig.n1 are both en-
elglzed‘ and modulators M2:and M3 are alter-

: nately. modifying ‘the rail -currént, relays IL:and

will

right-

3

II1 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 XXIII, and relay III will
energize the left-hand halves of the primaries
of : transformers XIII.and XXIII. - Thus. only
relay IV ‘will-be:energized-and. therefore current
will flow from terminal B, by wire W54, lamp
D, front contact IV, and back contacts Vb
and . VIb in series; to terminal B,

When relays-1, 2 and- 3. of Pig: 1 ave all en-
ergized: and modulators M1, M2 and M3 are in
turn modifying the rail current, relays I; 1T and
III of Fig. 2 sre energized in-turn and it will
be apparent. frcm what has gone: before: that
both: halves of the primaries -of -all. three trans-
formers XII, XIII and XXIIT. will be energized
in such a manner that all three relays IV, 'V

Cand VI become ‘energized;” Current will there-

fore pass from terminal B--, by wire W54, lamp

-G, front contacts IVd, Vc and VIe in series, to

terminal B—.

When relays-1; 2 and 3 of' Fig. 1 are all de-
energized, and . unmodified .carrier current  is
transimitted to the rails of oscillator Osc, or if
o current is transmitted to the rails, then. re-

lays I,/ 11 and TII of Fig: 2 also .remain deen-

ergized-and-so: will' relays IV, V and VI.. Cur-
rent . will therefore. flow from: terminal B, by
wite W54, lamp - H, back contacts IIIc, II¢ and
Ic in series, wire W50 ‘and back'.contacts IV,

Vb and VIb in series, to terminal B—.

T-claim:
1.0A° clreuit systcm mcludmg & -source - of
current, a plurality of curreni-medifying ieams

tinct characteristic different -from-that impart-
ed by any - other of ‘the plurality -of. current-~
modifying means, a plurality of selective means,
capable: of “individual actuation one to calse
cne: and anocther to’ cause-another of the plu-
rality-"of current-modifying  means ‘to modify
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‘each capablerof imparting to the-current a dis--
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the current; and capable of sirultansous actu- -

ation to thereby cause the plurality of current-
modifying means to act in tum to modify. the
current,’ a” plurality of control’ imeans each re-
sponsive “to the influence: of ‘current of 'a dis-
tinct: characteristic and no two comntrol means
1e ponsive ‘to current having the same charac-

eristic, and means to'indicate the energlzation.
of a single control means- oi"‘the énergization:

in" turn-of-a plurality of contrel means.

2.A birwit systemn - including: 4 -sourcé: of
current, a plurality of current-modifying means
each capabie of imparting to the current'a. dig-
tinet characteristic different from  that- impart-
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ed by any  gther of the “plurality of . current- .

nodifying means, a plurality of selective theans;
capable of mleldual actuation ohe to -cause
one &nd ancther to cause another of ‘the ply=
rality of current-modifying means to modify the
cutrent, ‘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, & plurality of control means each re~
spengsive to° the influence of current of a dis~
tinct:icharacteristic 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 turnvof a plurality ‘of control means 1n dlf-‘

ferent groupings.
~3. A train control system™ 1nc1ud1ng EX track-’
way element, a source of ‘currentto be con-
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nected to the trackway element, a plurality of
current-modifying means each capable of im-
parting to the current a distinct characteristic
different from that imparted by any other of
the plurality! of current-medifying 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 same 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 twe control means
responsive to current having the same charac-
teristic, and. train-carried means to indicate the
energization. of a single control means or the
energization in turn of a plurality of control
means.

4. A train control system including: a track-
way element, a source of current to be con-
nected to the trackway element, -a plurality of
current-modifying means each capable of im-
parting to the current a distinet charactevistic
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 medify 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 trackway
current -of a distinet characteristic and no two
control means responsive to the influence of
current having the same 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 trackway 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
ohe 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 conftrols 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-
tinet 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-medifying
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 then one
group-and each: contact of each’ series control-
ling: a -circuit: of -a. current-modifying ‘means,
means to successively: close and . open the con-
tacts: of each series, and means to.close a cir-
cuit léading to one or ancther 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 connectad

to said rails, a plurality of current-modifying
means - each capable:of -imparting a- distinet
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-
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ity -of current-modifying ‘teans; another series

of contacts controlling: a- different groun ‘of the
plurality-of current-moditying means; the same
individual eurrent-modifying means beingin-
cluded: in more than:one:group ‘and ‘each con-
tact of each-series controllinig a circuit of s cur-
rent-modifying ‘meahs, means .to successively
close and:open the:contacts .6f - eéach series; and
means: to close ‘a-circuit: leadmg to one or . an-
other series of contacts.:

12.°A track-circuit: system mcludmg: a-traffic
tmck 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-
tinet characteristic to the current. different. from:
-the characteristic imparted by any cother of thv

plurality ‘of current-modifying meéans, a series

oft contacts controlling cne group 'of the plural~
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 & eircuit of g
current-modifying means, means t0:successively

~close: -and. open the- contacts of“each series,

means: to. close a ‘circuit -leading to one or an-
other-series of contacts, and means to:close a
cireuit leading to ‘one or another: series of con~
tacts -or to close: one or another: circuit control-
ling one or another modifying ‘means.independ-
ently-of the series.of .contacts. : ‘

~13.7 A ¢ireuit ‘system-including: a pluralit'y’ of
controlling means each effectively responsive to

current-having a distinet chamcteﬂstlc and no

two -of them - eﬁectlvely Tesponsive . to current

“having: the’ same characteristic, ‘4 plurality of

transformers,.each half of each of the primaries

- of said transformers being .controlled by a con-

10

trolling: means, each ‘controlling means: ‘control~:
‘ling ‘one-half of each 'of “the primaries of two
‘transformers;: and no: two,: trafisformers “being:
controlled by the samg’two controlling means;:

.-a plurality of :relays’ each to be: effectively ener-

58

gized i when  both -halves:'of the~ primary - of ‘a

transformer are'being energized and no relay be-

ing ‘controlled by more than one transformer,

ling one-half- of ‘eact

5

and a plurality of indication means each con-
trolled by a relay different from that which con-
trols ‘any other indication means. ‘

14, A-cireuit system including: a plurahty of
controlling means each effectively. responsive to
current. having a. distinet characteristic and no
two of them effectively responsive t¢ current

-80

having the same characteristie, a ‘plurality of .

transformers;-each half.of each of the primaries
cf said transfoi'mers beicg controlled by a con-
trolling ‘means, each controlling means control-
ling one-half of each of ‘the primaries of two
transformers, and ng.two transformers being
controlled by the same ‘two controlling means,
& plurality of relays each to be efféctively 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; and-a pliirality of indication means

~each controlled by a relay -different from that

which contrcls any other indication means.: ‘

15. A ‘circuit system including: a plurality of.
controlling means each effectively responsive to
current having -a distinct chara,c’cellstlc and no
two of them  effectively: responsive to current
having the same characteristic, a plurality of
transformers, each half of éach 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 :rélays each to be effectively -ener-

gized wheén' both -halves of the primary of a

transformer” are -being energized and no relay:

being controlled by more than one transforiner,

a plurality of indication means eéach controlled by
a' relay-different from- that which controls any
cther ‘indication means and --another plurality
of -indication:means, each.controlled by a . con-
trolling ‘means different from -that conuolhnsr‘
any other indication means.
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16: A circuit system including: a plurality of .

controlling means each -effectively responsive to
current-having a distinet characteristic .and no
twoof them effectively 1e¢ponslve to: current
having, the ‘same. characteristic, & “plurality -of
transformers, each half of each of the primaries
of said transformers being controlled by a econ-
trolling ‘means, each con‘brolling means. control-
n 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 thé primary of a

transformer: are: being alternately energized and:

no - relay ‘being - controlled : by more - than  one
transformer, g 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-
trolled “by’ a controlling. means different from
that controlling' any other-indication means:

120

125
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135

17. A-train-control system including: a track- -

way element t6 be supplied with euirent; a scurce
of current connected to said- trackway element,

140

& plurality  of cu}‘le:ﬂ1 -modifying - means each

capable of imparting & distinet characteristic to
the eurrent different from-the characteristic im-
parted. by any cther of the plurality of current-

modifying means, cireuil ‘means to cause said-
plurality 'of. cu)1°11L ~modifying means to sue-="

ceselvnly hut not simultanecusly modify said cur-
rent under o given:trafic: condition, a train;-a;
traincarried: plurality of contr olling ‘means each
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effectively responsive to the influence of track-
way current having a distinet 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-
1y responsive to the same two controlling means,
and a plurality of train-carried indication means
each controlled by a relay different from that
which contrels any other indication means.

18. 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 imparting a distinct characteristic to
the current different from the characteristic im-
parted by any other of the plurality of current-
modifying means, circuit means to cause said
plurality of current-meoedifying means to succes-
sively but not simultanecusly 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 distinet characteristic and
no two of them effectively responsive to the in-
fluence of trackway current having the same
characteristic, a plurality of train-carried trans-
formers, each half of each of the primaries of
said transforiners being controlled by a control-
ling means, 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 relays each to be effec-
tively energized when hoth halves of a trans-
former are being energized, and a plurality of
indication means each controlled by & 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 imparting a distinet 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 trafiic 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 contrelling 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
trackway current having the same characteris-
tic, a plurality of frain-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

1,922,113

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 under 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 cffectively responsive
to the infiuence of trackway current having a
distinct characteristic and no two of them ef-
fectively responsive to the influence of trackway
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 conirolling 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 1

both halves of a transformer 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 means different
from that controlling any other indication
means. :

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 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 effec-
tively responsive to the same two controlling
means, and a plurality of train-carried indica-

‘tion means each controlled by a relay different

from that which controls any other indication
means. .

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 imparting a distinet
characteristic to the current different from the
characteristic imparted by any other of the
plurality of current-modifying means, cireuit
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-
tinet characteristic and no two of them. effec-
tively responsive to the influence of trackway
current having the same characteristic, .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. controlling ‘one-half of each
of the primaries-of two: transformers and no
two. transforiners being controlled by the same
two controlling means, a plurality of train-car~
ried:relays each to be electively eriergized when
both halves of 5 transformer.are being ensra
gized, and a plurality of indication means each
controlled by a relay different from that which
controls: any other indication means. -
23, ‘Atrain control system including: a traffic
track. section the rails:of which are to be sup-
plied with. current, a source of current connech-
ed to sald vails, a plurality of current-modifying
means each capable of impaiting a distitet char~
acteristic to the current different from the: char-
acteristic imparted by any cother of the plurality
of Jeurrent-modifying means, circuit means to
cause said -current-modifying means, one under
cne trafiic condition and another under another
traffic condition, to individually modify gaid cur-
rent and to cause said plurality. of current-modi-

5. fying means $o sticeessively bul not simultane-

ously modify-gaid current under yet another traf-
fic condition, a train, -2 traif-carried: plurality
of controlling means each ‘effectively. responsive
to - the influence.of trackway cirrent having a
distinet characteristic and no-two. of them ' ef-
factively responsive to the influence of trackway

current having the ‘same characheristic, & plu-

rality of train-caxried relays each to be effettive-
ly energized ogaly when at leagh two of the con-
s ace being energized and noe twe

same two eontro
train~carried i

£ meéans, and o plurality of
ication means. each controlled

by & telay different from that which controls any
s other indication means. . ‘

24 A train control system including: a traf-
irack-section the rails of which are to. be sup-
plied with current, a source 'of current connect=
ed to-said rails, a plurality of cuvrent-modifying
means each capable of imparting'a distinct char-
tic to the currvent difféerent from the char-
tic-imparted by any other of the plurality
of: cuirent-modifying - means, ¢ivcuit  means to
catse: sal ing means, one under

traffic condition; to individually -modify said cur-
rent and to calise said phurality of current-rmodi=-
{ying means to successively but not simiultane-
ously modify said curvent under yet another traf-

in, & train-cairied plurality
of controlling means each effectively tesponsive
to-the influence of trackway currént having o
distincet characteristic and no two of tiiem effec-
tively. responsive to. the  influsnce’ of - trackway
current having the same characteristic, a plural-
ity of {rain-carried relays each to be effectively
energized only-when ab least two of the control-
ling msans are heing enervgized. and no-two.of

Csaid reldys being effectively responsive to-the
65

same two controlling means, & plurality of train-
carried -indication means each controlled by a
relay
other indication means, and arother train-car-~
lication means sach controlled
wans différent from that con-
trolling™any other indication means. P
25, A Frain control system including: g traf-
fie track seetion the rails of which ave to be sup-

plied with eurrent, a source of current connected.
i to sald rails, a plurality “of eurrent-modifying

different -from . that which ‘controls any

7

means each capable of imparting a-distinet chay-
acteristic to the current diffevent from the char-
actéeristic impaited 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 iinder another

‘trafic condition, to individually modify said cur-
- rent and to cause said phuraiity of eurrent-modi-
fying means to

successively but not simultaneous-
1y modify said current under yet another traffic
condition, & train, a-train-carried plurality of
conirelling eans eaclhy effectively vesbonsive to
the infuence of trackway.current having a. dig-
tinet characteristic and notwo of them effective-
Iy responsivé to the influenceé of frackway.curs
rent having the came characteristic; a plurality
of train-carried transformers; each half of each
of the primaries of said transformers being con-
trolled by a controlling means, each controiling
means - controlling one-hail of each of the pri-
maries .of two transformers, and no two trans-
formers being contrelled by the same two con-
trolling means, a plurality of train-carried re-
lays each to. be cffectively energized when both
halves of -a® transforiner are being energized;, a
plurality. of indication means éach controlled by
a relay different from that which .controls ‘any
ather indication means, and another train-car=
ried. plurality - of indicaticn: means each. con-
trolled by & controlling means different from that
controlling’ any other indication means.

26. A eircuit - system ‘including: " a~ plurality
of controliing means each efféctively responsive
to current having ‘a- distinet characteristic and
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no two of them effectively responsive to current 110

heving 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 controiling means control-
ling one-half of each cf the primaries of .two 1
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-primary of
a transformer are energized, and no relay be-
ing controlied by more than one-transformer.
27. In a trackway circuil system; a trackway
element to be supplied with current, a source

-of ecurrent - contnected to -said trackway :ele~

ment, a plurality of current-modifying means
each capable of imparting a distinet characteris-
tic to the current different from the characteris-
tic ‘imparted by any other of the plurality of
current-modifying means,-and circuit means in-

15

120

125

cluding: eonstantly driven cireuil - closing’ and 130

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-driven means. between

its complementary current-modifying means and 138

the current source, and said relays when simul-:
taneously energized establishing successively but

- not simuitaneously, in combination with the con-

stantly driven’ means, circuits-between the plu-
rality of current-modifying means and the cur-
rent source; = . : s
28. In a trackway circuit system, 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 dis‘binct‘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
cams, and a plurality of relays, each of which
when energized separately establishes a circuit,
independently of the control exercised by the
cams, between its complementary current-modi-
fying means and the current source, and said
relays when simultaneously energized establish-
ing successively but not simultaneously, in com-
bination with the cams, circuits between the
plurality of current-modifying means and ths
current source. ’

29. In a trackway circuit system, a trackway
element to be supplied with current, a source
of current connected to said trackway element,
three current-modifying means each capable
of imparting a distinct characteristic to the cur-
rent different from the characteristic imparted
by any of the others, and circuit means in-
cluding: four constantly rotating circuit con-

0

75
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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
cams, 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 simul-
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 scurce, and said relays when all
are simultaneously energized establishing, suc-
cessively but not simultaneously, in combina-
tion with the fourth cam, circuits hetween all
three current-modifying means and the current
souree.
ANDREW J. SCRENSEN.
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