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3 Clalm

Thls mvention relates to train control systems
and has:special reference to the provision.of :an
1mproved tram control system or the. mduction
type...

Aipnme object of my present mvention relates
‘to the .provision of -a train control.system’ of: the
.induction ! type :embodying cooperafing - vehicle
‘carried:and roadside inductors in which anacti-;
‘vating condition ‘may be. produced in the ‘vehicle
carried -inductor to.effect some active- operatmn
-of the train‘control -apparatus by -the: movement

or:positioning ‘of . said .vehicle -carried inductor’

relativelyto a roadside -inductor -which: ‘embodies
:eircuit-control means-devoid of ‘an energy: source,

‘In prior -induction :train :control systems of_

which I.am aware, an-activating ooperation of the
wvehicle -carried’ circuits ‘was produced -by-the
‘transmission -of some -energizing influence from

the roadside induetor o the vehicle carried - in~-
‘ductor . obtained: by .energizing’ the roadside - in-

‘dirctor -either directly by -means ‘of & source -of
-energy- located -on -the roadside-or indirectly by
locatingthe 'source -of energy on-the moving ve-

‘hicle 'and reflexing or-retransferring-said-energy .
‘through - coopera.tmg vehicle camed and-roadside. -

‘inductors ‘from ‘the vehicle -to ‘and through the

: roadside ‘ductors and back: to-the vehicle ‘appa-

‘ratus. “By-my “present mvention ‘T propose ‘to
-eliminate ‘the " ‘principal objections to:these ‘sys-
‘tems:of prior-désigh; which' objections ‘have their
-origin .either -in-the ‘necessity:-of usmg roadsrde

" ‘energy.for the roadside inductors-or ini the ‘neces-

sity of .using. a multiplicity-of- inductors for -re-
flexing ienergy where the energy source 1s located

-an. the vehicle...:
A corollary: pnme object of my present inven- ’

_ :tion relates to:the:provision of .an improved in-

-duction train. ‘control :system .in: which a :single
roadside inductor may - he:employed: and selectively
operated to-produce in a vehicle carried inductor:
“means:a-number:of :operations ‘corresponding: to

:the conditions: of :the roadside, which: operations

;comprise :the -production-of .a condition .in the

‘vehicle carried inductor means:to produce & trip-
-ping sor_train .control stopping. operation in the
+rain control :apparatus. or/and & condition in

' ;the -vehicle carried inductor means to. permit a

65

-passive state -in::the .vehicle ; -carried. a.pparatus .

thatis, to. permit- the vehicle ‘to.pass -a: roadside

. -controlling station without.any modifying oper-

-ation’being produced in'the vehicle cairied appa-

-ratus, combined with-a third condition producible.

dn the vehicle carried inductor means:for.effecting
-some:other: operatlon therein in response, for- ex-.

-ample;: to a “clear” or “caution”: roadside condi-
‘tion, ‘A further prime.object of my present in--

vention relates to:the:provision of an induction

‘system of - this character:in which the:third con-

-dition may-be: employed :for ‘resetting ithe vehicle

2, ooo 917? F

PATENT OFFICE;;?"'

(Cl 246—83)

carried apparatus, and in which the “clear" or

“caution”- ‘operating’ conditlons in ‘the" vehicle

cartied apparatus may be: produced by means.of -

- a roadside inducter devmd of-a source of energy,
the results attained being therefore .capable -of

being produced with the use.of-a-single inductor. . -

“controlled “by circuit means. -without : using’ orf_ o

employing B roads1de energy source for the in-a
ductors '
. Other prlncipal objects of my invention will

‘become evident as the descnption proceeds and
to the accornplishment of the’ foregomg and stch

other objects as will: hereinafter. appear, my in-

vention consists in the elements: and their: relation i

‘one to- the ‘other in “eircuif combinations ‘as here-
inafter more particularly described and sought to
be - deﬁned in the claims; reference ‘being. had to

10°
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the’ ‘accompanying drawmgs which show the pre- -

ferred embodiment of my invention and m
which:

Fig. 1is a wmng diagrammatlc v1ew of cooper-

20

ating ‘vehicle carried and roadside inductive -ap- o

‘tion:.

a modified form'thereof, and’

paratus embodying the princlples of my,, mven-_

Fig 2is'a wu'mg diagrammatic view showlng.r

Fig: '3 is'a view of a graph showmg the operat-
‘mg charactenstics and exemplifymg the under- =

Iying. principles of the system, of my:invention.

‘Referring’ now more ‘in_detail to the drawings

‘and having reference ﬁrst to Pig.. 1 .thereof, T

0

show - my invention applied to a, train control - o

. system having 'a. vehicle carried inductor Jmeans

‘of the type disclosed in the copending applica- S

“tion of A:G. Shaver, Serial No. '506; 595, filed Oct.
“10, 1921, now matured into U S. Patent. No.

j1 738 736 granted Dec. 10, -1929, -‘which comprises’
"mductively coupled coils consisting of a primary
‘coil' P and a secondary’ coil, Sinductively: coupled

thereto. for the tra.nsmission of flux: from ‘the
‘primary to the: secondary coil, the; said ‘primary
‘eoil bemg arranged in.a primary. c1rcuit a desig-
‘nated by the- legend Primary »:in Fig."1, which

circmt 1s connected to the mains 10 and 5 l of an’

35

generator G and the said secondary c011 being

: 'a,rranged ina secondary mrcuit b also designated.

preferably wound on ‘cores 12 and ‘13 'which ‘are

‘in the drawmgs by ‘the légend Secondary.”
‘Both primary and: secondary coils"P ‘and’S are .

preferaply laminated. and the primary Pis- pref-.,;'

-erably -provided -with “a section 14 -colled. over - S

‘the -secondary  coil ‘S in opposite sense thereto -

‘S0 a8 - to act in"bucking’ or -opposing:- relation et
thereto for the: ‘purpose. of neutralizing the flux-

.ander--certain :conditions,: as . described  -and
1,521,332 of-Dec.:30,:1924.

P—S'is employed for normally energizing:a. ve~

“The vehicle carried coupled coil combination: g

‘clatmed in the ypatent’ to A G Shaver No L

55 -
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hicle carried translating device such as a relay
R which, as shown in Fig. 1 of the drawings,
preferably is of the form of a’ two-element relay
having & field-coil 7 and an armature coil 7% the

said field coil 7! being connected to the genera-
tor G by means of the conductors 18 and 1! and:
the said drmature coil 72 being connected. di- -

rectly in the secondary circuit b. The armature
72 is provided with a movable. circuit -control-
ling member 5 for selectively operating a contact

‘mechanism generally designated as "C for "in
turn selectively controlling the train control cir-

cuits to be described hereinafter.

As disclosed in the aforementioned, copendmg .
application of A. G. Shaver, Serial No. 506,595

-of 1921, now:matured into U. S.-Patent No. 1,738;-

136 ~granted .Dec; 10, 1929 the vehicle carried
‘fransformer combination P-—S..operates to nor-

mally energize the relay R by the-transmission of
sufficient, -flux. from  the: primary P to the sec-
.ondary 5] to eﬁ'ectlvely energize the relay -coil
x? of the 1elay R. . When, however,: the coupled
co11 combination - P—S moves: oVer in proximity
to an inert roadside element, the. flux from the
primary P is diverted to and through the road-
side inert element and shunfed from: the second-
ary. coil. S in. a.degree sufficient-to effectively
‘deenerglze theé 1e1ay R.. When the relay R:is
energized under. ‘the ﬁer or normal condltlon of
‘the "inductively .coupled. coils P and S, the cir-
cuit: controlling . member. I5 thereof assumes. a
normal position, such as shown in full lines in Flg

1 .0of the’ drawmgs, which position is indicated

as z, and when the relay is.effectively deenergmed
by the. shunting of the secondary, the cncuu;
controlling member. 15 of the relay moves to a
neutral p051t10n such .as indicated by the dotted
line posmon 7.  In the operation of this system
it is ‘also known that when the Toadside inert
element is .provided with. an .energyless. circuit,
the said cifcuit may be ‘tlosed to permit.the ve-
‘hicle carried inductor means to pass the roadside
inductor. (on .c¢losed ecircuit) without any sub-
stantial diversion or shunting 6f the flux from
the: cecondary S and hence without modifying

.the opération of the relay R, the circuit control-
ling member {5 thereof being maintained in the

normal or full- line position z.. By this means it

is possible to contiol the roadside inductor either

to produce an .effective deenergiztion of the ve-

“hicle’ calrled tlanslatmg device. or relay to trip
jthe vehlcle carried apparatus, or to permit. the
‘vehicle “carried’ apparatus to pass the roadside

station unaffected so as to prevent or inhibit the

_'tnppmg operation from taking place.

‘I have. dlscovered that in a system of this char-

:actel another activating inflience can ‘be: pro-
duced in the vehicle carried conductors and ap-

paratus by the employment. of a roadside circuit
devoid of any energy source, . More partwularly,

_I ha,ve empn‘lcally found that by employmg an
mert or energyless roadside circuit of .given. char-
,actenstlcs, a torque may be produced in the re-

lay :R- which..is substan’mally greater -than the

{normal torque. thereof due to the -normal trans-

mission -of flux from. the pnmary coil P to the

.secondary coil 8. This increase of torque in the
- .relay R may beemploy_ed for producing a . thlr_d

condition or positioning thereof, which third con-
dition may-be utilized either for effecting the pro-
‘duction:of another indication in the vehicle. car=

.ried apparatus; such as an indication in response

t0 a “ caution ” roadside condition, or for effect-

{dng :a resetting opelatlon of the tr1pped vehlcle
-carried: apparatus. oL
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These results I have found capable of being ac-
complished by the use of a tuned or resonant
inert roads1de cireuit controllmv ‘the roadside in-
ductor, and to these ends my invention ¢ontem-
plates the provision of a track or roadside in-

‘ductor means T embodying an inductor track coil

t wound on-a core 16 which preferably is lami-
nated, the said coil ¢ being controlled by a circuit 4

devoid of an energy source, which circuit is tuned
-or ‘made-resonant by means of a condenser K

connected in serles with the track coil £. The said
circuit'is also provided with a switch member 11
movable into the “clear”, “caution” and “danger”
posmons shown'in Fig. 1 of the drawings by be-
ing“contected to a semaphore signalling appara-
tus: 18 or equivalerit means.associated with the in-
sulated track -sections or blocks {9 and 20 of a
block: signalling system. When: the vehicle car-
ried inductor combination P—S is positioned. or
moves over:the track inductor T when the tuned
or resonant circuit d is closed; an increase .over
the -normal torque. of -the relay R. is produced
which.: is. utilized fo move-the circuit controlling

member 15 of the relay to a third position z indi-

cated in dotted lines in Fig.. 1 of .the.drawings.

This increase:of torque I believe.is due to an in-
“crease in the driving E. M..F..in the secondary
coil. 8, such increase in driving E. M. F. being in
turn. due to a strong counter. magneto-motive

force set up by the tuned track inductor which

opposes the poles of the primary inductor P and

hence constrains or forces -a. part-of the flux. of
the primary P away from the roadside inductor
and  consequently confines the magnetic. field of
the .vehicle carried inductor-more- closely to its
own  vicinity and thereby tends to. increase the
flux through the secondary wmdmg ‘When the
roadside inductor circuit d is opened; as under

““caution”.or “danger” track conditions, the inert
core. 16 of the frack inductor T diverts or shunts
the flux from the secondary S as -heretofore de-

seribed, ‘and” therefore it wxll be -seen that.the
roadside - c1rcu1t a is.operative to selectlvely di-
m1n1sh or 1ncrease the flux transmission from the

‘primary. coil. P to the secondary coil S of the ve-
hicle carried mductor nieans, the opening of the

track circuit d causing a shunting or diversion:of
fluxfrom the secondary, while the closing of said
tuned. circuit:d causes.a concentration or increase
of flux through the secondary S, such increase op-
eratirig:the relay R'to its third positioniz.: >
I Fig. 3 of the drawings, T have shown a graph
which :depicts these: characteristic- ‘operations of
the ‘vehicle carried - and:roadside ' inductors. " In
this graph the ordinates represent the ‘torque ef-
fective on the relay R, while the abscissae repre-
sent the.movement .of the vehicle inductor means
over .the track inductor; the:latter being shown
on-the graph:: Normally a torque is produced in
the relay R représented’ by the curve XX corre-
spondlng to the position: z: of the relay armature
- Under “danger” roadside conditions when the
tun’edicircuit d is opened to produce the deenergi-
zation of the relay R,:the torque curve drops and

is-represented by the ' curve XOYOX when the

train-carried and.track inductoria are in:co-op-

‘erative relation. - When; however, the vehicle in-

ductor -cooperates with . the track ‘inductor on
closed tuned circuit;:the torque of the relay in-
creases-as shown by the curve XZX.- This phe-~

-nomenon may. be contrasted with that produced
by -an untuned track circuit, for with the use of

an untuned track circuit the torque -of the relay

slightly decreases. when the ‘untuned- frack: cir-
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cuit is:closed-as; represented. by the dotted hne
curve:M-in .the graph.:

It will now be apparent: tha.t the three operat-
ingconditions:of the relay R may. be employed
for.producing : different ‘operations in train:con-
trél cireuits; and I show. the invention applied:to
a: §ystem in which:two active operations-may be
produced fortripping or.resetting the vehicle car-

ried -circuits and:a, third operation may:be. pro--
duced: inwhich ‘the vehicle carried circuits . may -

pass the control-¢ircuits without changing or af-
fécting the ultimate operation of the vehicle car-

vied i circuits; ‘which third ‘operation :may: there=

fore ‘be: descrlbed as an 1nact1ve or pass1ve oper-
atmn

ii‘The: controlled Vehlcle ca,rmed c1rcu1t comprlses :

a relay 21 ‘having a stick contact 22 arranged: in
an-energizing. ciréuit ‘normally . closed by the z
position of the'armatiire- (5 of the relay. R; ‘which
circuit may be traced from the D. C. energy source
23, conductor 24, contacts’ 25 normally closed by
the element 15 of.relay: R, conductor 26, relay .coil

21; conductor ‘21; stick contact 22 and conductor -

28'back to the energy source 23. . Under normal

conditions this circuit is maintained in a .closed’
-or stick condition for energlzmg other vemcle cal -

n.ed -apparatus..

When, as. under “da,nger” 1cad51de condztxons,
the relay. Ris effectively deenergized to move its
contact controlling member 15 to the positionv,
the stick:-circuit to the relay 21 is opened- ‘and is
maintained ‘open due ‘to :the opening of the con-
tact 22 although the relay R is returned to:its
position x: after the vehicle mductor passes the
roadside; inductor. :

“Now under “clear"" roadside cond1t10ns aftel‘
- the:vehicle apparatus has been: tripped, the co-

operation between the vehicle.carried -and tuned
roadside inductor circuit actuates the relay R to
its position z for closmv a.second pair of contacts
29-which: operates:to rveenergize. the relay 24 by
means of a circuit’‘comprising the battery 23, con-~

ductor: 24,-the closed -contacts 25; conductor 26, .

relay. coil <21, conductor: 36, closed contacts: 28

‘and.: conductor 38’ back to. the energy source 23

- and the relay:-21 will” therefore be €nergized to
- close its stick contact 22 for ‘resetting the vehicle

50
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- ¢carried -apparatus.  ‘After. the “vehicle  inductor.
. means passes the tuned roadside: inductor, the re-
48y R, returns to.its notmal posmon z to open:the .

contacts 29, but the controlrelay2 I is maintained
in pers1st1ng -energized condition due: to-the clos-
ing. of its stick contact 22.- The. vehicle circuits

will: therefore: be reenerglzed and. will be main-’
tained in feset condition unt11 the next roadsuie
. Astatmn is*reached.’

i For producing an 1ncreased efﬁc1ency in the re-
lay R to'make effective the increaséd torque there-
of, I-have found that the phases between the cur-

rents in the ‘elements ‘of the relay R- should be

predetermined, -and: I have . discovered ‘that. the

-desired - phase ‘relationship may. be: obtained by -

the- provision of a ‘condenser 31 shunted by a re-

sistance 32 both arranged in series with the field
coil 7’ of ‘the relay R. . I have found that where

the frequency. empleyed is-8§0. cycles, the. resistor

' 32 should -have a resistance of:about 89 chins,

while the condenser 30 should have'a:capacitance
of -about. 62 microfarads. -With these-constants

- T'have: found that the tuned circuit ¢ may be‘em-

-ployed to produce a substantially maxnnum in-
crease in-the ‘torque of ‘the relay:R. SRR
“‘Referring now.to Fig. 2 of the drawings, T- show

a- modified form of my. invention in which the
relay R’ is made to:comprise two: armatures in

lieu:0f one, an armature:coil 73 being ‘provided

. for controliing -a contact:33.and:a second:arma=
tiire coil 7t being: provided for controlling disecond.
The contact.33 of Fig. 2 corresponds
to the co'ltacts 125 of:Fig;1;and the contact 34 ‘of
.Fig. 2 corresponds with the:contacts 29 of Fig: 1,

coniact 34.

o s

while the remaining:parts of the vehicle carried - -

Fig:2 are similar:to’that shown in Fig. 1.and:are

designated.by.corresponding reference. characters:.
-:The:use.and operation:of the:system embodying:

my - invention :and::the: numercus advantages

.inducter and train contrel apparatus: shown in *

1a

thereof will ini-the ‘mainbe !appa.xent‘ from the: -

above [ detailéd. :description . thereof.:.. It: will. Joe
further: -apparent that ‘while :I-have:shown and

described -my inyvention: in the preferred forms, -
many: changes:and: ‘modifications may be made: in-

the. structure - diselos ed:- swithout: departing: from
the spirit. of the mventmn deﬁned in: the follow-
ing claims. " P T e e

I claim::

SIn combmatlon vehlcle camed apparatus An=-
a.«vehicle carried-in-

cludmv g source: of energy;:a
ductor means-.including. inductively coupled: icoils
operable through: said’ source:of :energy. for. pro-

ducing -either of two operating conditions. in:$aid’

15

apparatus; one. opérating ‘condition: bemg effected -

upon a - reduction of the.normal:transmission::of

“energy:hetween theiinductively coupled coils; andf
a.single roadside-inductor: cooperating with said -
'veh.cle carried inductor means, said -roadside:in-"-
ductor: embodying:a cireuit ‘devoid of:an energy

source and-operative when-closed-for; influencing: - -

the, vehicle carried coupled induetor.coils to pro-

duce -the other .of said two. operating- condltlons
inthe: vehlcle carr1ed apparatus;

2.In combmatmn -vehicle carried: apparatus in-

cludlng a. source of energy, a. vehicle carried:in-

ductor means. including inductively coupled coﬂs‘
rable through sald source of energy for pro-‘j

appara.ms one operatmg cond1t10n being. effected;f . :
upon -a Teduction of the normal transmission of

‘ energy between the inductively.coupled-coils; and
.-a roadside inductor cooperating:with said Vehlcle
carried - inductor means,. :said roadside inductor
‘empodying a resonant or tuned circuit-devoid. of
an energy source and-operative when closed foriin- "
+fluencing the vehlcle .carried mductor ‘means. to

produce the Obhel' of said two: operatmg condi-
tlons in, the vehlcle carrled apparatus
In combmatlon vehlcle ‘carried, apparatu

5 veh1cle carried mductor ‘means ‘operable. for
producing either.of  two operatmg conditions:in
said apparatus’ and including -an mductor cxrcuit,

Wthh is effectively .deenergized in producing.one

55

of sald opezatmg cond.ltlons, and -a :single.roads-.

szde 1nductor cooperating with said Velnc]e carried
1nductor Ineans, said-roadside: iinductor embody-

ing a c1rcmt devmd of an energy. source and: op-.
erative when selectlvely opened -and -closed for:
.mﬂuencmg the vehicle carried inductor meansto .~
produce-respectively either .one or.the other of <~ -
said two operating condltlons in the vehlcle car= -

ried: apparatus:

Lo Ine combmatmn veh1cle carrled appara.tus

mcladmv an’A.:C. source. of energy; a'veliicle car-
ried inductor means including mductwely ‘coupled
coils! enclglzed from said énergy source-ahd- op-

erable for producmg either of two: operat;mg con-
ditions in $aid apparatus; and a single roadside
“inductor cooperating with said vehicle:earriedin- -
ductor means, said road51de mductor embodying -
‘' ‘eireuit devoid: of cdn ehergy sovrce and opéra- .
tive: whenj selectively’ opened and closed for: in- k

60
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fluencing the vehicle carried inductor means to
respectively decrease and increase the -energy

transmission. between "the vehicle - coupled coils

and. to thereby:produce respectively either one
or the other of said two operating conditions in
the vehicle carried apparatus.

5. In combination, vehicle carried apparatus,

" a vehicle carried inductor means including in-
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ductively coupled. coils operable for producing
either of two different operations in said appara-
tus; one operation being effected upon a -reduc-
tion of the normal energy.transmission between
the inductively coupled coils; and a single road-
side .inductor cooperating with said vehicle car-
ried inductor means, said roadside inductor em-
bodying a circuit devoid of an energy source, said
roadside inductor being operative on open circuit
for influencing the'vehicle carried inductor means
to produce said. one of said two operations in said
apparatus and operative on closed. circuit for in-
fluencing the vehicle . carried. inductor means
either to produce the other of said two operations
in said apparatus or to permit the first of said op-
erations -thereof to remain unaffected. -

6. In combination, vehicle carried apparatus
including an A. C. source of energy, a vehicle car-
ried inductor means including inductively coupled
coils energizable through said source of energy

and operable for producing either of two different

operations in said apparatus, one operation being
effected upon a reduction of the normal energy
transmission. between ~the inductively coupled
coils; and a single roadside inductor cooperating
with said vehicle carried inductor means, said
roadside inductor embodying a .circuit devoid of
an energy source, said roadside inductor being
operative on open circuit for influencing the ve-
hicle carried inductor meéans to produce said one
of said two operations in said apparatus and op-
erative on closed circuit for influencing the vehicle
carried inductor: means-either to produce the
other said two operations in said apparatus or to
permit. the first of said operatlons thereof to
remain unaffected.

7. In combination, vehicle carned apparatus
including an A. C. source of energy, a vehicle car-

ried ' inductor mesdns. energizable through said.
source of energy and operable for producing either

of two different operations in said apparatus; and
a roadside inductor cooperating with said ve-
hicle carried inductor means, said roadside in-
ductor embodying a tuned or resonant circuit
devoid of an energy source, said roadside in-
ductor being operative on: open circuit for in-
fluencing the vehicle carried inductor means to
produce one of said two operations in said ap-
paratus and operative on closed circuit for in-
fluencing the - vehicle carried inductor means
either to produce the other of said two operations
in said apparatus or to permit the first of said
operations thereof to remain unaffected.

8.  An indiction train control system compris-

ing vehicle carried apparatus, a vehicle carried

inductor means including an energy transmitting
element and an energy receiving element coupled
together and operative for tripping and resetting
the vehicle carried apparatus, the tripping being
effected upon a- reduction of transmission of
energy between the coupled elements, and road-

.side inductor means cooperating with the vehicle

carried inductor means.and" comprising an in-
ductor. element cooperable inductively with the
vehicle carried " coupled elements and circuit
means devoid of any energy source governing said
inductor element for selectively producing there-

2,000,917

in tripping and resetting indications to selective-
ly effect tripping and resetting operations of the
vehicle carried inductor means.

‘9. An induction train control system comprls-

ing a controlling relay, a vehicle carried induc- =

tor- means including an-energy transmitting ele-
ment and an-energy receiving element coupled to-
gether, said energy receiving element: being -con~
nected to said controlling relay and said elements
being operative for tripping and resetting the
controlling relay, the tripping being effected by
substantially deenergizing said. relay, and road-
side inductor means cooperating with the vehicle
carried inductor means and comprising a single
inductor element cooperable inductively with the

“vehicle - carried  coupled elements and -circuit

means devoid of an energy source governing said
single inductor element for selectively producing
therein tripping and resetting indications to se-
lectively effect tripping and resetting operations
of the vehicle carried inductor means.

10.°An induction train control system compris-
ing ‘vehicle carried apparatus, a vehicle carried
inductor means including an energy transmitting

“element and.an energy receiving element coupled

together and operative for tripping and resetting
the vehicle apparatus, a roadside inductor means
cooperating “with . the. vehicle carried inductor
means and comprising a single inductor element
cooperable inductively with . the vehicle carried
coupled elements and capable when in effectively
open circuit of reducing the transmission of en-
ergy from said energy transmitting element to
said energy receiving element to produce a trip-
ping operation in said vehicle carried apparatus,
and circuit means devoid of an energy source
governing the said inductor element for produc-
ing ‘therein a resetting indication transmittable
to for effecting a resetting operation of said ve-
hicle carried inductor means.

11, An induction train 'control system com-
prising a governing relay, a vehicle® carried in-
ductor means including an.energy transmitting
element and an energy receiving element coupled

- together,. said energy receiving element being

connected to said controlling relay and said ele-
ments being operative for tripping and resetting
the said relay, ‘a roadside inductor means.coop-
erating with the vehicle carried inductor means
and comprising an inductor element cooperable
inductively with the vehicle carried coupled ele-
ments and capable when in effectively  open cir-
cuit of influencing said vehicle carried. inductor
means to produce a tripping deenergization of
said relay, and circuit means devoid of an energy
source governing the said roadside. inductor ele-
ment for producing therein a condition trans-
miftable to said vehicle carried inductor means
for effecting a resetting operation of said relay..
12, In combination, vehicle carried apparatus
including an A. C. source of energy, a vehicle
carried inductor means comprising inductively
coupled coils, the primary coil ¢f which is con-
nected to said A. C. source and the secondary
coil of which is connected to said apparatus, and
roadside inductor means cooperating with said
vehicle carried inductor means, said roadside in-
ductor means-embodying a coil and a circuit de-
void .of an energy source, said roadside circuit
being operative to selectively diminish or increase
the normal energy transmission from the pri-
mayry coil to the secondary coil of the vehicle car-
ried inductor means to effect either of a plurality
of operations in said vehicle carried apparatus.
13.In combination, vehicle carried apparatus

10

15

20:

25:

40

G0

G5



2000 917

mcludlng an A. 'C. source of energy, a vehicle car-
ried - inductor means comprising mductrvely
coupled- coils, the primary .coil of which: is con-
nected to said-A. C. source and the secondary coil

- & of which  is.connected to. said: apparatus, and-

roadside inductor. means: cooperating: with: said
vehicle carried:‘inductor: means, -and  operative
to selectively diminish or 1ncrease the normal en-

ergy. transmission:from'the .primary: coil to the-
secondary c011 of the veh1c1e carrled 1nduct;or'

- X0
means. ‘

»14.-In combination, veh1cle carned apparatus
mcludlng an A C.source of energy, a vehicle car-
ried: inductor  means :comprising ~inductively

k5" coupled:coils, the primary coil of which-is con-

nected to.said:A. €. source, and roadside inductor

means cooperating: with said: vehiclé:carried in-
ductor means, and operative to selectively dimin-
ishi-or-increase:the normal -energy transmission

- from. the primary coil: to- the secondary coﬂ of
the vehicle carried: inductor ‘means. :

-15. In combination, vehicle: carr1ed apparatusv
including an A C. source of energy, a vehicle car-

ried inductor means.comprising 1nduct1ve1y cou-~

5. pled coils, the: primary coil-of which is connect-
ed to:said ‘A..C. source and the secondary. coil
of -which. is connected to: said: .apparatus,..and
roadside. inductor.means cooperating with: said

_ vehicle carried inductor means and operative to
36: selectively. diminish or increase the normal en-
’ ergy transmission: from the primary- coil to the
secondary :coil. of :the vehicle carried -inductor
meansto-eflect-either a tripping or resetting oper-

[
&

. paratus.. .
16, In- combmatmn vehlcle carrred appara.tus

including ‘an.A. C. source of energy, a vehicle car~

ried. inductor means-comprising inductively cot-

'40. nected to sald A. C.source and the secondary cail

of - which is; connected to said -apparatus,. and .

roadside inductor means .cooperating - with . said
vehicle ‘carried ‘inductor ‘means; said roadside
inductor means embodying .a . single coil and ‘a
cireuit devoid: of an energy source, said roadside
circult being operative- when -open and closed to

respectlvely diminish 'and increase . the normal

energy: transmission - from - the  primary..coil ‘to
the. secondary 0011 of the vehicle carrled mductor'
- mMeans.

including an A. C. source.of. energy, a vehicle
carried : inductor means:. compnsmg mductwefy

coupled coils, - the prlmary coil -of which is con<:

. nected.to said A. C. source and the secondary coil

of .which is connected to. said apparatus, a,nd‘
roadside 1nductor means cooperating. ‘with said-

vehicle carried inductor means, Sald roads1de in-
ductor ‘means embodymg a s1ng1e coxl and a reso-

opeén and.closed to respectively diminish and in-
* crease the normal energy transmission from ‘the

primary coil. to the secondary c011 of the vehlcle )

carried inductor. means. .
18.' In combmatxon veh1c1e carned appara-

tus mcluding an A, C: source of energy, a3 vehicle’

carried inductor means comprlsmg 1nduct1ve]v

. coupled coils, the primary coil of which is con-

70 nected to said A. C. source and: the secondary

coil ‘of which is connected to said apparatus, and.

_roadside  inductor- means. cooperating with said
vehicle carried inductor means, 'said roadside
inductor means embodying a single corl and a

76, resonant circuit devoxd of an energy source, sald ‘

carried inductor: means . to: effect either: & trips

‘means for' operating sa1d relay;: and-a-roadside

- atien - respectlvely in . said vehicle carried ap~

pled .coils,; the: primary coil of which is con-'

~tive'on open and on closed. circuit for affecting. the :

A7 In combmatlon, yeh1c1e carned apparatus

" hant circuit -devoid of an energy .source, said .
resonant roadside .circuit. bemg operanve when'

. B

resonant roadside. c1rcu1t ‘being operative -when
open.and closed to: respectwely diminish and:in< . -
crease the normal energy ‘transmission from:the = = :
primary coil-to the:secondary: coil of the vehicle. . .

ping -or ' resetting’ operation: respectlvely m sald' ;
vehicle carried ‘apparatus. : 2
:19. In: combination, :vehicle: carrled apparatus SO
1nclud1ng an-A.-C. energy source ‘and: a: relay;ia
vehicle” carried: indilctor means ‘including inducs ]
tively coupled- coils: energlzed from: said: energy

source for:operating.said relay;:and ‘a roadside - .-

inductor cooperating with the vehicle cartied: in-
ductor means, said roadside inductor -embodying . -
a.tuned. or.resonant circuit devoid of an €energy ¥
source-and operativé on closed circuit for affet L
ing .the ‘vehicle carried. inductor meansto: p
due an increase of torque in'said relay.: i
20. In:combination, vehicle.carried: apparatus )
including ‘& velay,. s’ vehicle - carried ‘inductor 20 .

inductor co«operatmg ‘with the +ehicle: carried: in-
ductor means; said roadside inductor embodying
a_single circuit:devoid. of an energy source, said "
roadside - inductor. being. operative -on open -and
on closed -circuit- for affecting. the vehicle. car-:

ried-inductor means to produce respectively a de-

crease and an increase of: torque in said relay.

21 1In comblnatlon, vehicle carried: apparatus
including an: A. C. .energy:source and:a relay, a
vehicle. carried inductor; means including ;induc-
tively . coupled -coils-energized, from said: ~energy
source for operating. said. relay;:and. a roadside.
inductor having: a_single flux path: cooperating
with - the vehiclé carried’ inductor -means,: said
roadside inductor. embodying a: circuit:devoid: of
an energy source, said‘roadside- inductor:ibeing -
operative on open and onclosed circuit for affect~ -
ing the: vehicle carried mductor means to.:pro-
duce: respectively a decrease .and. an: mcrease of'
torque in-said - relay.: :

22: In combination; Veh1cle carrred apparatus
mcludmg a -relay, -ay vehicle - carried .inductor. -
means:-for operatmg said relay; and: & roadside:
inductor’ cooperating :with ‘the: vehicle -carried
inductor means, said roadside inductor: embody- .
ing a tuned or resonant circuit devoid:of ;an: en- . -
ergy. source, said: roadsrde inductor: being: opera-

vehicle: carried: inductor 'means. to produce ire-~
spectively. a- decrease and an- 1ncrease of torque

,_m said relay."

23 In combmatron vehmle carrled apparatus‘
mcludmv an A C.'source of-energy. and a ‘relay;’
vehicle carried inductively coupled. coils, :the pri-
mary coil of which is-connected to the A. C.'en=

" ergy.source and the.secondary: coil -of :which:is "

connected. to said relay;:and a readside inductor: ;. -
cooperating with the:vehicle carried inductively; -
coupled. coils; said roadside:inductor: comprising.

-a;coil and & circuit therefor:devoid of:an energy:

source and operative when said-energyless circuit. .-
is closed’and: opened for. mﬂuencmb the.vehicle
carried: inductor coils to:prodtice: ‘respectively iani
increase cand decrease of the: normaﬂ oper.atlve
torque in said relay. . g
:24.:-In"combination; vehxcle carrled a,pparatus S
1nc1udmg an A. C.source-of energy and:a two:ele= . -
ment relay, vehicle carried inductively coupled: S
coils,.the primary. coil -of: which is connected 1o, qoi

‘the A C.;energy.source: and: the secondary.:coil,

of which'is connected:to an element of said relay;:
the:said-coils being coupled so: that the: secondary« ;
coil is-normsally encrgized from ‘said primary. c01l,| :

and & 1oeds1de 1nductor cooperatlng wrth the: ve— g
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. normally producing a given condition in said relay ‘

5.

6

hicle carried inductively coupled coils, said road-

side inductor comprising a coil and a tuned or

resonant circuit therefor devoid of . an energy
source and operative when said energyless cir-
cuit is closed for influencing the vehicle carried
inductor coils to produce an operatlng torque in
said relay. :

- 25. In combination, vehlcle carned apparatus
including an A. C.source.of energy and a two
element relay, vehicle carried inductively coupled
coils, the primary coil of which is conhected to
an element of:said relay, the other: element of
said.relay- being connected to the A. C. energy
source; the said coils being coupled so that the
secondary coil is normally energized from said
primary coil, and a roadside inductor cooperating

_with the vehicle carried-inductively coupled coils,

said roadside inductor comprising a coil and a
circuit therefor devoid of an energy source and
operative when said energyless circuit is.closed
for influencing the vehicle carried inductor coils
to-produce an operating torque in said relay.
96. In .combination, vehicle carried apparatus
including an A. C. energy source and a relay, ve-
hicle carried inductively coupled coils the primary
coil of which is connected to the A C.:source and

the secondary coil of which is connected to said:

relay; the said coils being coupled with reluctance
in the magnetic path therebetween, and a co-
operating roadside inductor including a coil and
a circuit therefor devoid of an energy source, said
roadside inductor being operative on .open and
closed circuit for influencing the inductively cou-
pled coils to respectively deenergize and energlze
said relay.

27, In combination, veh1cle carried apparatus

including a source of energy and a relay means,

a vehicle carried inductor including inductively
coupled coils the primary of which is connected

to said energy source and the secondary of which-

is connected to said relay means, the coupled coils
normally producing.a given persisting energized
condition in said relay means; and a single co-
operating roadside inductor including a coil -and
an energyless circuit therefor operative when open
and  closed. for influencing the vehicle carried
coupled coils to produce respectively either a de-
energizing condition or different energizing con-

ditions in said relay means.

28. In combination, vehicle carried apparatus

_ including a source of energy and a three position

relay means, a vehicle carried inductor including
inductively coupled coils the primary of which is
connected to said enery source and the secondary
of .which is connected to said relay means, the
coupled coils normally producing a given posi-

' tion in said relay means; and a cooperating road-

side inductor -including a coil and an energyless
tuned or resonant circuit therefor selectively op-
erative to influence .said vehicle carried coupled
coils to produce either of the other two posmons
in said relay means.

29. In combination, vehicle carried apparatus
including a source of energy and a relay means,
a vehicle carried inductor including. inductively
coupled coils the primary of which is connected
to said energy source and the secondary of which
is connected to said relay means, the coupled coils

means; and a cooperating roadside inductor in-
cluding -a coil and an energyless circuit therefor
selectively operative to influence said vehicle car-
ried coupled coils to produce either of two other
conditions in said relay means; said relay means

‘having a field connected to said source of energy

2,000,917

and having an armature connected to the sec-
ondary inductor coil.

30. In combination, vehicle carried apparatus
comprising a source of energy and a relay having

‘field and armature coils, inductor means includ-

ing inductively coupled coils the primary of which
is connected to said source of energy and the sec-
ondary of which. is connected to the armature
coil of said relay, the said coils being coupled
so that the secondary is normally energized from
said primary, the field coil of said relay being
connected to .said energy source, and means for
improving the phase relationship between. the
currents in said relay field and armature coils,
said means comprising resistance and capacitance
arranged in circuit with said field coil.

31. In combination, vehicle - carried appa-
ratus including a source of energy and a relay,
vehicle carried inductively coupled coils the pri-
mary of which is connected to said energy source
and the secondary -of ‘which is connected to said
relay, the said coils being coupled so that the
secondary is normally -energized from said’ pri-
mary, and means for determining the phase rela-
tionship between the current and voltage effective

on said relay; and a single cooperating roadside

inductor including an energyless tuned circuit
operative when closed for affecting the vehicle
carried- coupled coils to produce an actuation of
said relay. -

32. In combmatlon vehlcle carned apparatus
including a source of energy and a’two element
relay, .vehicle. carried inductively coupled coils
the primary of which is connected to said energy

. source and the secondary of which is connected

to said relay, the said coils being coupled so that
the secondary is normally energized from - said
primary, and means for improving the phase re-
lationship between the currents in the elements
of said relay; and a cooperating roadside indue-
tor including an energyless tuned circuit opera-
tive when closed for affecting the vehicle carried
coupled. coils to produce - an actuation of sald
relay.

33.-In combination, Vehlcle carried apparatus
including a source of energy and a relay having
field and-armature coils; vehicle carried induc-
tively coupled coils the primary of which is:con-
nected to said energy source and the secondary of
which is connected to the armature coil of said

relay, the said coils being coupled so that the

s’econdaly'ls normally ‘energized from said pri-
mary, the field éoil of said relay being connected
to said energy source, and means for improving
the phase relationship between the currents in
said relay field and armature coils; and a co-
operating roadside inductor including an energy-
less tuned circuit operative when closed for af-
fecting the vehicle carried coupled coﬂs to pro-
duce. an actuation of said relay.

34.° A train control system comprising the fol-
lowing comblnatlon, a train-carried source of

alternating current, an associated signal-receiv-

ing ‘circuit, a train-carried inductor or unit for
transmitting current. to and receiving current
from the wayside, means included in said unit
whereby the dlrect effect of the source upon the
receiving . circuit is altered as compared with the
effect thereon of said source when subjected to
the influence of a wayside circuit, together with
a wayside circuit adapted to inductively control
the train-carried receiving cncult in accordance
w1th 51gnal indications.
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