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« This application is.a division of my copending
-application. for. Letters Patent .of the United
States, Serial No. 514,641, filed December 17, 1943,

. for.Remote.control:systems.

.-My invention relates to.remote control.systems,
and. more particularly to.centralized traffic.con-
trol systems. for railroads.for. the control -of rail-
way signals or other traffic. controlling devices
from. a central point. of .gontrol.such .as a train
dispatcher’s office, and for the indication -of such
devices.or of train-movements. at.the control .of-
fice.

-One.object of my:invention is.the provision .of
transmitting apparatus suitable for use in.g re-

mote:.control. system for the-remote -contro] .0f i

unattended manual block signals, employmg cur-
rents.of.such.-a-character.that they may.be trans-
mitted at: fimes over.existing railroad. communi-
cation ..circuits - without.. interfering . materially
with their.use:for:other-communication purposes.

-.Another :object. .of::my invention is the provi-.

sion .of transmitting .apparatus for communicat-
ing -by-code between a.control office and a plu-
rality :of - remote-.stations,. in. which . the .codes
comprise different sequences: of :impulses.of .alter-
nating-currents.of .different frequencies within-a
-hand -of :frequencies preferably-in the voice fre-
quency.range;or.at-least.in arange which. is.suit-
able for. transmlsswn over existing telephone cir-
cuits.

-Other-objects, features.and purposes: of my in-
Ventmn will .be ;pointed -out .as .the:..description
proceeds,
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- Ishall-describe.one form.of.apparatus embody-

Ang .my invention,.and shall. then. point.out the
navel - features thereof-in .claims.

:Referring to.the accompanying .drawing, .the
reference characters Y-and Z designate a:.pair of
Jdine wires-which. it is.to-be understood. provide
-a. telephone. circuit .extending from g control .of-
fice at. which.the .apparatus -at the left of the
drawing. is located, through a plurality of sta-
tions-situated. at.spaced points.along. a stretch
-of railway -at each of which stations a.pair of
manual . block signals.LH and RH is located, as
Andicated by the track diagram,.each station be-
ing ..provided: with. apparatus similar. to "thdt
shown at the.right of the.drawing, having a_con-
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nection. .to the.line wires Y. .ahd 'Z as shown. .

It may be-assumed . that. the stretch. is not pro-
vided. with-track .circuits except for a.short de-
tector -section T .at.each station having g track
relay TR.for the control of the.signals, and .for
dndicating the -movements:of. trains past the. sta-
tions, and that train movements through the
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stretch. are governed. primarily. by train. orders,
supplemented by:manual control of .the signals.

In, its, -Specific. embadiment, as shown, the sys-
tem Of my ¢ ,mventmn provides. facilities. by. which
the .signals af each of ten .stations may be selec-
tively controlled to :give proceed; bermissive. .or
stop. indications by fhe. lighting:of the lamps. G,
Y 0r;R,. respectively, of :the -signals.LH and RH,
in.response to.the. operation of .suitable push but-
tons.PS and PF af.the control.office, and also pro-
vides means for lishting selected indication lamps
E at.the office to.indicate when the correspond-
ing signals are.at.stop,. each lamp E being. light-
ed .gutomatically, when g train enters.the gorre-
spondmg detector..section.

. The .apparatus - provided -at each statlon in-
cludes three. selector. relays Rl, R2.and R3, three
signal -control xelays LHS, '_RHS and.DS,.and an
indication transmitting relay Ll.. At five of the
stations, . .adjustable .connections ..are, made..to

contacts a-and c-of relay Rl to render relay R3

responsive to line:signals when relay Rl .is ener-

-gized. ..At the remaining five stations, the eon~
nections.are-shifted to .contacts ¢ and -c .of relay

R2 to.render relay R3.responsive to line.signals
when relay R2 is.energized. . Bach selector relay
R3 is arranged to-be.energized. through a rectifier

unit .01, when. the unit is.supplied with.alternat-

ing current from a tuned.circuit.comprising a cgil
:12.and a condenser C3. .Each such. tuned circuit
is adapted to. pass.sufficient .current to.energize
the. associated relay.only when supplied with cur-
rent. of a.particular. frequency received over, the

dine wires Y.andZ. . In the.system. as.shown, the

control of. ten stations .is--contemplated,. and,.i a
band:of ten.frequencies fi.to.f10 is used, five.of
which, namely, the frequencies fi to /5, are.em-

ployed. to. select. the stations.

In. the drawing, the .reference characters 7i,
72, ete,, indicating the. frequency to-which each
‘tuned circuit.is- responsive, are shown adjacent

‘the’ circuit;. the cireuit for relay. R3, for example,
“alb the station shown, be;ng_selectwely responswe
10 the freéquency:f1.

_The-relays Ri_and R2 are. d1rect current relays

of :the biased polar type which respond selec-

tively . to the steady. component of the current
supplied to the line wires"Y_and Z, a.reactor 13
being. interposed in _the line connections, relay
Rli.responding .oxly. when line wire Y -is positive
and relay R2 only ‘when line wire Y is negative,
with respect to line wire Z. . At each of five sta-

‘tions, relay R3 is arranged to-respond to a -dif-

férent .one ‘of ‘the ‘frequencies ‘fi to’ J9 provided
Telay Rl is ‘picked “up, ‘the line connection for
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the tuned circuits including contact a of relay
Ri as shown. At each of the remaining five sta-
tions, relay R2 is responsive to a different one of
the frequencies i to f§ provided relay R2 is
picked up, its tuned circuit being adjustably con~
- nected to contact a of relay R2, and.it follows
therefore that the relay R3 at any one of the:ten
stations may be selectively energized by a single
impulse of pulsating current having one of two
polarities and one of five frequencies.

Each relay R3 is provided with a stick eircuit
extending from the positive terminal B of a local
source of direct current at the station over con-
tact ¢ of the relay Ri or R2 which controls -its
pick-up circuit, as indicated diagrammatically on
the drawing, over the front contact ¢ and lower
winding of relay R3 fo the negative terminal C
of the local source. It follows that relay R3 at a
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RHS are both in their released position, an im-
pulse of current of a selected frequency in the
band fi—7/10 will be supplied to the line wires
over back contacts e of relays LEHS and RHS,

" front contacis b and ¢ of relay L, back contacts

b of relays Rl.and R2,.coil 5. and condenser C4,
ith the release of relay

Li, which Telay is slow actihg.” Relay LHS or
RHS is released automatically following the re-
lease of relay TR by a train, and since relays
LHS and RHS are slow to release, as shown, re-

lay Li{ becomes energized over a circuit closed mo-

mentarily which extends from terminal B at back

. contact.a of relay TR, over front contact d of re-
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selected station may be held picked up, along with

relay R{ or R2, after the alternating current im-
pulse is terminated, provided direct current con-
tinues t¢ be supplied to the line, TUnder these
circumstances the tuned circuits for relays DS,
LHS and RHS; which are responsive to alternat-
ing ‘currents-of frequencies f6, /T and 78, respec-
tively, in the same manner as relay R3, are con-
nected to the line over contact & of relay Ri or
‘R2 and contact b of relay R3, and if a second im-
pulse of frequency 78, T or f8 is supplied to the
line, relay DS, LHS or RHS may be energized,
while if a second impulse of frequency 77 or 18
followed by ‘a. third impulse ‘of frequency 76 is
supplied to the line, relay LHS or RHS may be
energized and relay DS in addition. Each of the
relays LHS and RHS is provided with a stick
cireuit including its own front contact o, a back
‘contact ¢ of relay R3 and a front contact a of
the. track relay TR of the detector track section
T, consequently if either relay RHS or LHS is
energized it may be released manually by oper-
ation .of relay R3, or automatically by a train
entering section T. Relay DS has a stick circuit
'1ncludmg its own front contact ¢ and front con-
‘tact ¢ of relay LHS or RHS and consequently
will be released along with relay LHS or RHS, if
energized. Relays LHS and DS jointly control
the lamps R, ¥ and G for signal LH, and relays
RHS and DS similarly contro] those for signal RH
in"a well-known manner which may be readily
'ascertamed from the drawing, .
. " _The station apparatus also includes a source of
alternating eurrent of aparticular frequency in
the band of frequencies f1 to 10, which source
as. shown may be understood to be an electron

tube oscillator OSC similar to the one including
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‘the tube VT at the office as hereinafter described. -

The output circuit of oscillator OSC is adapted
to be connected to the line wires Y and Z, at
times; in response to the operation of relay Ll to
indicate that relays LHS and RHS are released
and that the signals are conseéquently at stop.
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When relays Rl or R2, R3 and DS are operated, .

relay LHS or RHS will be released by relay R3,
if energized, and relay Ll picks up over the cir-

cuit extending from terminal B at contact ¢ cf !

relay Ri or R2, front contact ¢ of relay R3, front
contact d of relay DS, back contacts d of relays
LHS and RHS through relay Li{ to terminal C,
and is held energized over the stick circuit in-
cluding its own front contact @, and extending to
terminal B at contact ¢ of relay Rl or.R2. When
‘relay L is picked up by a control impuise in this
manner, its energizing circuit is opened as soon
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as-the line becomes free, as indicated by the re- -

lease of relay RI or R2 and.if relays LHS and

s

‘ecomponent of the line current.
‘contact b of any of the: buttons PS disconnects

lay -LHS or RHS through relay Ll to terminal C,
and the indication impulse will be transmitted
during fhe release period of relay L{ following
the release of relay LHS or RHS.

It will be seen that since back contacts b of
both line relays Ri and R2 are included in the
circuit for transmitting the indication impulse,
its transmission cannot occur when the line is in
use for transmitting control 1mpulses to any of
the ten stations.

At the control office, the indication receiving
apparatus includes a set of ten indication relays
E{ to Ki0, of which but three are shown, each
controlled ‘over a tuned circuit similar to that
provided for the station relays but tuned to a
different one of the ten frequencies f{ to fi0.
Relay K, having its circuit tuned to the  fre-
quency ff, responds to the indication impulse re-
ceived from the station shown and is then held
energized over & stick circuit until manually re-
leased, lighting a lamp Ef to indicate that the
sienals LH and RH at the corresponding statmn
stand at stop.

- The office transmitting apparatus includes ten
sets of manually operable selecting contacts, con-
trolled by a series of push buttons PS, for select-
ing the stations, of which for simplicity but three
are shown, namely PSi, PS2 and PS{0; five sets
of manually operable control contacts, controlled
by another series of push butfons PFI to PF5,
inclusive, for governing the signal control relays
at the selected station; a set of five relays PC,
DR, OR, L and LP for governing the transmis-
sion of the impulses, and an oscillator including
the electron tube VT for generating the alter-
nating current of the desired frequencies.

The operation of contact ¢ of any of the push
buttons PS opens the stick circuit for the -asso-
ciated indication relay XK, and closes a circuit for
energizing relay PC, which relay is of the polar

'stick type and serves as a pole changer to govern

the polarity of the direct current supplied to the
line from g local source having the ferminals B
and C, as shown. If is to be understood that the
operation of any one-of the buttons P{ to P35

‘eniergizes the upper winding of relay PC to cause

it to operate its contacts ¢ and b to the left as

'shown to render the relays RI responsive, while
‘'the operation of any one of the buttons P& to
Pi9 energizes: the lower winding of relay PC to

cause it to operate -its contacts to the mght to
render the relays R2 responsive to ‘the steady
The opening of

‘the circuits controlling the 1nd1cat1on relays Ki
‘to ' K1{8 from the line, rendering these relays non-
responsive to the confrol impulses. ‘The closing
‘of contact ¢ of any of the buttons PS completes
& .connection from the lme wires ¥ and Z to the
output coil 16 for the oscillator VT, through a
rectifier 18 and a condense1 CS Whl]e tbe closmg

L4
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of contact d-of $hie opérated button PS Cormplstes
a-Yuned e it-dreliding Goil 1T.and condenser
€l for controlling the frequentcy getisrated by the
electron tube VI and délivered 1o ‘the-line by coil
6. - -Contécts- @ of biittons PST t0 PS5 are ‘each
contected to a différent ‘tap-oncoil 17T o eatse
thé generation 'of-a diffiérent ‘one of the: frequien-
" cies flito f5, Téspactively, buttons PSS to PSI
heing similarly ‘eonnected 10 caise the geiteration
of the‘s@me fréduehcies,

‘HaVing-thus described The vVaiious eomponents
of the system of my invention, I shall now explain
its-mode of ‘Operation, asstuming first that with
the apparatus as:shown, the operator desires to
obtain-a reépall indication: from-the stdtion shown
to verify ‘the fact ‘that ths sigwals ‘are at Stop.
He will first ‘operate button PSI; releasing relay
Ki-and thereby- cancelling the exxstlng indication
displayed by lamp- B, ’and operating relay PC to
normal; ‘as shown. The ‘oscillator tibe VT will be
set- mto -operation “to Supply current to the line
wires of frequency fi ‘over the cornection to coil
16 drcluding contact ¢ ‘of button PS!t and recti-
fier 18,

Contacts e of relays Riand R2atieach station
are now ‘open, ‘and the alternating ‘current de-
livered to the line is principally due to the capac-
ity between line wires Y and Z, This, however,
is"of a value sufficient to pick up the detector
relay DR, previded the oscillator delivers the
proper voltage and its connections to the line wires
are intact so as to include:the line capacity in
its‘output circuit. When relay DR picks up, uni-
directional current is supplied to the line-éircuit
including the relays RI and R2, over the con-
nection from terminals B and ‘C at -contacts @
and b-of relay ‘PC, contacts b and c¢:of relay DR
thiough the direct current relay- OR and coil ‘18
to “the -line wires Y ‘and Z, thereby :picking up
relay- OR -and also the relays R1 at.all stations
to open their contacts' b .in the dndication cir-
cuits, and to close-their contacts «, so that relay
R at -the selected station also ‘picks up. - The
clesing  of contact ¢ of relay OR completes a
circuit for energizing a chain of timing relays
illustrated by ‘the relays L and LP which pick up
successively, the closing of contact @ of relay LP
lighting  a "control ‘lamp CE -and completing’ a
local stick circuit for relay DR. It will be noted
that the tuned circuit iricluding coil 17 and con-=
denser Ci which was completed initially over
back contact b of relay LP is now completed over
front contact b-of relay OR, and that contact e
of ‘relay DR :provides a connection from coil 16
tothe line-in parallel with contacts ¢ of ‘buttons
PS.: It will-be ‘also'noted that if two of the but-
tons PS which control different frequencies sre
inadvertently operated at the same time, a por-
tion ‘of the coil i7 will be short circuited by their
contacts d to prevent the generation of alternat-
ing current by the tube VT, the selection of more
than one relay R3 at at time being thereby pre-
vented,

When lamp CE becomes lighted, the operated
button PS1 may be released. The opening of its
contact d terminates the delivery of the alter-
nating current component of the impulse, relays
OR, L, LP, DR at the office, and relays R1 and
R3 at the selected station remaining energized
due to the flow of unidirectional current in the
line circuit.

The operator will now press one of the buttons
PFl to PF§, Button PFI controls relay DS
only, for the purpose of initiating a return indi-
cation when the signals are at stop. Buttons

L4114
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PF2. and PF3 control ! ‘relays. LHS and RHS, xe-
spectively, to causethe selected siznal to display
its perrissive- indication, while bittons PF4: and
P¥F5 control rélays LHS and ‘RHES; respectively,
ahd relay DS in ‘addition, -to caiss ‘the-selscted
51gna,1 to indicate proceed.

Aosummg ‘that button PPI is:now -operated,
relay ‘OR ‘will'be shunted:by the closing -of the
push button contact ¢ and will release, -opening
its ‘contact b in ‘the cireuit for -condenser €1
controlled by the buttons PS{ to PSi0, and com-
pleting a “tuned -circuit “at -its -back contact ¢
from ‘the upper -terminal -of ‘coil ‘{7, condenser
C2;front contact b of relay L and COntact a of
button PFI to the terminail of coil 17 marked- 78,
causihg tube VT to deliver current of frequency
f87to ‘the line to energize relay DS, which in i
energizes relay Li“'at the selected ‘station. The
release 'of relay OR deenergizes relay I, which
reledases after a brief period to terminate ‘the
impulse, releasing relay DS. Relay 1 ‘deener-
gizes rélay LP which releases after g second brief
period,. in turn releasing relay DR to interrupt
the” ‘steady line currént thereby - releasing relay
RI1." The release of relay LP extinguishes lamp
CE, indicating the return of the control appa-
ratus ‘to. normal, whereupon button PF{ may be
released, while the release of relay Rt ‘deetrer-
gizes relays R3 and Li and initiates the veturn
indication impulse of freguency fl to energlze
relay K and 11ght the'lamp Ei,

Assummg next -that ‘the operdtor presses but-
ton PS1 as above deseribed and then after re-
leasing button PSi ‘presses button PF2 or PPF3,
an impulse of frequency f1 or /8 will be délivered
to the line for the duration of the release period
of relay L to operste relay LHS or RHS, which
relay will then be held energized over its stick
citeuit including front -contact ¢ of relay TR,
but relay Ld will not be operated and no indica-
tion -impulse will be transmitted, consequently
lamp E| will remain .dark,

"If -button PF4 or PF5 is operated in place “of
button PP2 or PF3, an impulse of freguency 71
or 78 will likewise be delivered to the line for
the .duration :of the release period of relay L, to
operate-relay LHS or RHES, but in this instance a
tuned cireuit will be .completed upon the release
of relay L including coil {7, condenser TZ, back
contacts ¢c-and b of relays OR and I, front con-
tact ¢ of relay' LP and contact b of the operated
button, so that an impulse of frequency.f8 will
bedelivered to the line for the duration of the
release period of relay LP to operate relay DS,
which relay will then be held energized .over. 1ts
stick circuit including contact ¢ of relay LHS or
RHS. In this case relay Li is not operated be-
cause its-circuit is-opened at -back contact d -of
relay-LHS or RHS prior to the closing of front
contact d of relay DS; and therefore no indica-
tion impulse is transmitted and lamp El remains
dark. It will be seen that relay Li{ is operated
by relay DS to initiate a return indication im-
pulse only when the operation of relay DS is
due to the operation of button PF{, as herein-
before described.

It will also be seen that after the signal LH or
RH has been cleared, it may be put manually to
stop and the return indication initiated to light
lamp El by pressing buttons PSI and PPi, or
it will be put automatically to stop and lamp EI
lighted, due to the release of the track relay TR
when a train governed by the signal enters sec-
tion T, in which case the signal will remain at
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stop, due to the release of the stick relay LIS
or RHS after section T is vacated.

Although I have herein shown and described
only one form of remote control system embody-
-ing my invention, -it is understcod that various
changes and modifications may be made therein
within the scope of the appended claims with-
out departing from the spirit and scope of my
invention. . ‘ :

Having thus described my invention, what I
claim is: )

1. In 2 remote control system, means for de-
livering impulses of alternating current of se-
lected frequencies successively to a line circuit,
comprising a plurality of sets of manually op-
erable contacts, an electron -tube oscillator
adapted to generate alternating current of any
one of said plurality of frequencies, a timing

relay, a tuned circuit comprising a condenser

and a coil having an adjustable number of ef-
fective turns for controlling the frequency of the
current generated by the oscillator, means com-
prising front and back contacts of said timing
relay and two contacts of each of a plurality of
said -sets of contacts for completing said tuned
cireuit through different numbers of turns of
said coil to render the oscillator effective to gen-
erate alternating currents of different frequen-
cies, depending upon which set of contacts is
operated and upon the position of said timing
relay, and means controlled by a third contact
of the operated.set of contacts for actuating
said timing relay whenever said set of confacts
is operated, thereby rendering first one and then
the other of the two contacts of said set effective
to control the frequency of the current generated
by said oscillator and to supply said currents
successively for brief periods to said line cir-
cuit.

2. Tn a remote control system, means for de-
livering impulses of alternating current of se-
lected frequencies successively to a line circuit,
comprising two groups of manually operable keys
each of which keys is provided with an individual
set of normally open conbacts, an electron tube
oscillator adapted to generate alternating cur-
rent of any one of said plurality of frequencies,
a first relay, means for energizing said first re-
lay in response to the operation of any key in
one of said groups, a slow release relay controlled
by a front contact of said first relay, a tuned
circuit including a front contact of said first
relay, a condenser and a coil ‘having an adjust-
able number of effective turns for controlling
the frequency of the current generated by the
oscillator, said circuit also including a contact
of the operated key for selecting the number of
effective turns in said coil to render the oscillator
effective to generate alternating current of a
distinetive frequency identifying the operated
set of contacts, means for releasing said first
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relay in response to the operation of any key in
the second group, and 2 tuned circuit including
a back contact of said first relay, a front contact
of said slow release relay, a -condenser and said
coil, and also including a contact of the operated
key in the second group for selecting a different
number of effective turns in said coil, thereby
rendering first one key and then ancther efiec- -
tive to control the frequency of the current gen-
erated by said oscillator to supply impulses of
different frequencies successively to said line cir-
cuit.

3. Impulse transmiiting apparatus for a re-
mote control system comprising a plurality of
sets of manually operable selecting contaets, an
electron tube oscillator, means responsive to the
operation of one contact of any set for causing
said oscillator to- generate alternating current
of a distinctive frequency identifying said set
of contacts, means responsive to the operation
of another contact of said set for connecting
the oscillator to a line circuit for effecting the
delivery of said current thereto, a detector relay
responsive to the current delivered to said line
circuit, a set of manually operable control con-
tacts, means controlled by said relay when op-
erated for maintaining fhe oscillator connected
to the line circuit following the release of the
operated get of contacts until after said control
contacts have been operated, and means respon-
sive to the operation of said control contacts for
causing the oscillator to deliver an impulse of
current of another distinctive frequency to the
line circuit. - :

4. Impulse transmitting apparatus for a re-
mote control system comprising a plurality of
sets of manually operable selecting contacts, an
electron tube oscillator, means responsive fo the
operation of one contact of any set for causing
said oscillator to generate alternating current
of a distinctive frequency identifying said set of
contacts, means responsive to the operation of
another contact of said set for connecting the
oscillator to a line circuit to effect the delivery
of current thereto, a detector relay responsive
to the current delivered to said line circuit, a
series of timing relays controlled by said detector
relay, a set of manually operable control con-
tacts, means controlled by the detector relay
when operated for maintaining the osciilator
connected to the line circuit following the re-
iease of the operated set of contacts until after
said control contacts have bheen operated, and
means controlled by said timing relays in re-
sponse to the operation of said control contacts
for causing the oscillator to supply successive
brief impulses of different frequencies to said
line circuit.

ANDREW J. SORENSEN.
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