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12 Clalms.

.. My invention relates to remote control sys-
tems, and more particularly to céntralized traf-
fic ‘control systems for railroads for thé eontrol
of railway signals, track switches or the like from
a central office, and for the 1nd1cat10n of such
devxces ab the control office, "

One object’of my invéntion is the prov1smn of
means Tor at times’ controlhng a visual indicator
at the ‘office accordmg to the condltlon ‘of the
corresponding “deviée in’ the ﬁeld -ahd’ at other

times - controlhng such d°v10e accordlng to the =¥

position” of a manually opelable lever at the
office. over the same line ‘channel, by means of
contmuously transm1tted codes of 1mpu1ses ‘of a

istinctive rrequency The- system of my inven-

tion is arranged ‘to - ‘employ ex1st1ng communica- *

tion circuits in" order ‘to effect the transmission
of such controls and indications rehably and'eco-
nomically over long distances, and possesses 4
high degree of immunity against any mterference
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Yesulting from the joint use-of the same line wires “~

by ‘cther communication facrhtles or from.any
foreign current interference hkely to oceur in
long distance hne 01rcu1ts :

- My 1nventlon is ‘an 1mptovement upon tnat
disclosed in a copendlng application for Tetters
Patent of the United States Ser1al No. 400; 287,
filed June. 28, 1941, by G- W. Baughman for
Remote control systems and like that of Baugh-
man, in its specxﬁc embodlment is illustrated as
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arranged for the control-of-a- manual block sig-

nal for gover ning traﬁic movements into-a-stretch
of track not- equlpped with track-circuits, and for
continuously indicating at the-control office When
such signal.is in its stop posnmn

The apparatus of ‘my invention is adapted to
use line wires whlch are also used without-inter-
ference, by & centrahzed traffic: control .code sys-
tem -of the impulse code type. A feature of my
invention resides in anangements for using such

impulse codes, transmltted intermittently, for

selectmg the dlrectron of transmission- for- non-
mterferlnq contxnuous codes - of the frequency
typa, over the same line ‘wires.

I shall describe one form of apparabus embody-

ing my invention: and shall- then-point - out the N

novel features thereof in claims, ‘
Referring to the- accompanymg drawmg, the
linear: dlagram at the top represents-a-stretch-of
railway track havmcr a portion- 1ncludmg a track
sw1tch WI. It'is to ke understood that- switch.
W1 is controlled from a tower ‘Al by means of
a centralized trafﬁc control system' of the im-
pulse code type, such for example as that. dis-
closed in Letters Patent of the United-States No.
2,229,249, granted January 21, 1941 to L. V. Lewis,
fol Rethote ¢ontrol ‘systems. When switch- Wi
‘is reversed; it connects this’ portlon thh a.stretch
;of single track extending to a second ‘tower AZ,
constxtut;ng a “manual block” havmg ‘g short de—
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tector secuon with a track relay 2TS directly in
sdvance ¢f signal R2, but otheérwise not: provided
with tiack circuits, and ‘over which train move-
ments are. governed by the manual block sighals
R2 and L4 Sighal R2 is governed by theappa-
ratus’ of 'my invention as héreinafter described,
by remote ‘coritivl’ from - tower Afl, ‘while signal
14 is manually control]ed by a local operator at
uower A2

“The: reference characters Y and Z designate
two line wires extending between towers Al and
A2 which provide s teléphone channel which may
be used for the transmiission of’information to
theoperator &t tower A2 as required - for  the
manusl contirol of sighal L4, dnd for “OS”mg or -
reportlng the passage of a complete train, or're-
porting the’ posxtlon of sxgnal L4 to the operator

at tower Al

The 1ineé wires Y and Z also provide g llne cir-
cuit’ for ‘thé’ 1mpu1se code system by which the
track switch "W ‘and othier apparatus included =
within'the C. T, C. terntory but Aot shown here-
1n ‘is’governed from’ tower AL, "

"This line -circiit is’ ‘norinally closed and eher-
gized from a'dentral office battery 80 ‘aind tom-

prises ‘a metalhe circuit’ including liné wires Y

and Z in series, the’ Wlndlngs ‘of "¢ode Tespoiisive
line relays GR {R, etc., for ¢ontrollifig the coding
umts of" the c.TCr system and ‘also mcludmg
contacts of transmltter relays’such ag 0T, 1T,
etc:; by meéans of Which different impulse codes
are deliveted to the line eircuit,” This: 1ine Gir-
cuit as."shown differs from that shown in the
above-mentloned Lers patent, in that suitable
low “pass- filters ‘ate’ inferposed between' ‘the
C. T. C. appafatis and the lifie Wires in thé man-
hei shown in Fig. 1 of ‘Léifers Patent of the
Unitéd States No. 2,208,446, grantéd’ July ‘16,
1940, to ‘Geotge 'W. Baughman for Remote con-
tiol apparatus For 51mp11c1ty chly the C. T. C.
ofﬁce unit and one station uhit are shown here-
in; and these only in diagrammatic form, since
the details of construction and operatlon“of this
appatatus may be ascelbalned from the above-
mentloned patents.

In addltlon the line wires Y and Z afford a
s1mp1ex or phantom circuit: comprising the two
line. wires in- multiple with earth retuin, Wwhich

. may be used-either as a control line channel over

6

which the manuial block sighal R2 may bé con-
tinuously controlled from the office at tower Al,
or‘it may be used as an indication liné channel
for the transmission of indications contintiously
in’ accordance with the condition of the signal
to efféct the continuous control of a V1sua1 indi-
cator at the office.” These two channels’ may em-
ploy similar transmlttmg and rece1v1ng appara-
tus, since only one is in use at & t1me, and-the
selectmn as to whether controls or ‘indications
are to be transmltted 1s effected mam,.ally, in
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accordance with my invention, by means of non-
interfering impulse codes transmitted over the

same line wires through the medium of the

above-mentioned C. T. C. system. The line sig-
nals transmitted over the control and indication
channels are preferably of the continuous code
type, and in the specific form shown, are trans-
mitted as impulses of alternately opposite polar-
ity derived from a direct current source and
having a constant frequency of the order of 75
to 180 cycles per minte. The impulses are re-
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{80CTI to the other terminal C of the same
source. The relay (80CTI is a code transmitter
of a suitable type, such for example, as shown
in Letters Patent of the United States No.
1,858,876, granted May 17, 1932, to Paul N. Bos-
sart for Coding apparatus, which when ener-
gized operates its contacts repeatedly at the rate
of 180 times per minute, and its two lower con-
tacts 5 and 6 serve as a pole changer for sup-
plying impulses of alternately opposite polarity

- from. the local direct current source to the in-

ceived by the line relays PRI and PR2, and these -

relays govern apparatus which is: selectively re-
sponsive to frequencies of this order, which ap-
paratus is adapted to convert the impulses into
pulsating direct current to govern the signal re-
lays 2HR and 2DR and the indication relay
VK.

Signal R2 is illustrated as the usual three-po-
sition color light signal having lamps G, Y and
R for indicating clear, permission or stop, re-
spectively, Lamp Y or G is lighted when one
or both, respectively, of two signal relays 2HR
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. dication line channel, and since this channel

employs a ground return, condensers are inter-
posed so that the same battery may be used for
the control of other circuits which are to be
maintained free from grounds, in accordance
with the usual practice in the railway signaling
art. - '

This indication line channel may be traced
from ground at condenser 16 over contact 5 of
relay §188CTI, back contacts 9 and 18 of relays
2HR and 2DR to terminal B, thence through the

" local source of current to its:other ‘terminal C.

and 2DR, and also the track relay 2TS for the .

short detector section in advance of signal R2
are energized and lamp R is lighted when relay
2TS or 2HR is deenergized. .

The signal relays 2HR and 2DR are governed
by continuous codes of frequencies of 75 and 180
cycles per minute, respectively, transmitted over
the control line channel in accordance with the

position of a signal control lever 2L and of a
push button 2PB, as hereinafter pointed out.
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Lever 2L has g dual function, and in addition to .

governing the signal relays it also governs the
trahsmission of C.-T..C. codes and in this re-
spect functions like lever HK, shown in Fig. 5
of the above mentioned Patent No. 2,220,249.
That is, with lever 2L in its right-hand or re-
verse position, if a starting key SK is pressed
momentarily, an impulse code is transmitted by
the office unit-of the C. T. C. system during
which wire 104 is energized, and this code is re-
ceived seclectively by .the station- unit at the
location of -signal R2 to energize wire 85 mo-
mentarily to pick up a signal control relay RHS.
Relay RHS then remains picked up over a stick
circuit- including wire 86 until a different code
is received in response to a subsequent opera-
tion of key SK with lever 2L in its left-hand or
normal position, whereupon relay RHS releases
due to the deenergization of wire 88. The refer-
ence characters for those partions of the C, T, C.
system shown herein.are the same as those for
corresponding parts in Patent No. 2,229,249, in
which these operations are more fully explained,
relay RES, for example, being shown in Fig. 8
of the patent.. It is to be noted, however, that
the circuits for relay RHS shown herein differ
from those of the patent, in that as shown here-
in relay RHS is not released when a train enters
the associated track section and furthermore,
it cannot be released by a C. T. C. code unless
the signal relay 2HR is already in its release
position. :

The indication relay 2NK controls a lamp
2RE for indicating to the operator when the
manual block signal R2 is at stop, and is gov-
erned over the indication line channel by a con-
tinuous code having a frequency of 180 cycles
per minute. ]

With relay RHS released, as shown, a circuit
is closed from one terminal B of a local source
of direct current over its back contact 3 and

the back 'contact 4 and winding of a relay
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contact 6 of relay 180CTI, resistor 17, back con-
tact {1 of relay RES to the mid-point connec-
tion of condensers 1, thence through condensers
1 and coils 8 to line wires Y and Z and through
similar coils & and condensers 7 at the office,
front contact 12 of relay 2NK, and the winding
of the line relay PRI to ground.  When relay
2NK is released, the indication channel may be
completed over its back contact 12 provided the
normal - contact {3 of lever 2L is closed, as
shown. ) o

The line relay PRI is a sensitive relay of. the
stick polar type and its contact is operated to
the right or left according to the polarity of each
impulse delivered by relay. 186CTi and is held
magnetically by a definite biasing force in its -
last operated position during the intervals be-
tween impulses, being rendered thereby non-re-
sponsive to stray currents of less than a prede-
termined value. Relay PRI controls a code fol-
lowing repeating relay CDI, which is a neutral

- relay of the usual railway signaling type, and

when the indication line channel is completed
as described its contacts repeat the code opera-
tion of the. contacts of relay 180CTI{, operating
180 times per minute,

Relay CDI delivers impulses of alternately op-
posite polarity to a decoding transformer and
thence to a resonant decoding unit 188DU! in-
cluding a tuned circuit and a rectifier by means
of - which the normal indication relay 2NK is
selectively energized. These decoding circuits
are substantially similar to those for relay K3
shown in Letters Patent of the United States
No. 1,773,472, granted August 19, 1930 to Paul N.
Bossart, for Railway traffic controlling appara-
tus, and provide a high degree of selectivity for
the reasons explained in the patent, so that relay
2NK responds sélectively to 180 code only. .

A front contact {4 of relay 2NK controls a red
lamp 2RE located on the operator’s control panel
at the office adjacent the signal lever 2L Lamp
2RE therefore is normally maintained lighted
only as long as the communication line extending
to the location of signal R2 is energized and intact
and the back contacts of relays 2HR, 2DR and
RHS remain closed.”

Tt will now be assumed that the apparatus is
in its normal condition as shown, and that the
operator at tower Al, knowing that the manual
block is unoccupied, reverses switch Wi by means
of the C, T. C. system -and then reverses lever
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‘ZL and presses the startlng key SK w1th the obJect lme channel in-series with the office battery to
ipply - this: channel w1th 180 code to" whmh
P ‘CE

f

ow both energlzed to light lamp
51gna1 R2 to indicate clesy, Slrmlarly,
‘30" 0f relay 2DR “applies energy ‘to-wire
: itiate an 1ndlcat10n code by thé C. T. C,
systém-to  pick up the 1nd1cat1on stick relay 2DK
to }lglght Iamp 2GE at the’ ofﬁce in place of lamp
2YR:
\-'It will be apparent from the foregomg that to
,eause Signal” ‘R2 to"indicate permissive ‘or clear,
puls' 'code to be transmltted by the ofnce codmg h tion"of’ two” mdependent ‘transmission
( flready mentloned and’since “wire ~ 04 5ystems- is n'wolved “that is; relay RHS is first
et ‘over’ contact ‘of “lever 1y picked up by an impulse ‘dodeé anhd relays 2HR ‘and
i ; '1s code is Tully i 2DR"are then* plcked up by contmuous ‘codes.
recewed at the st‘tlon that xs alte1 about 3‘ After relay 2HR has once been picked up, its ¢ori-
) 1 taet: 31 holds: reldy “RHS “picked p* locally )
that the contmulty of ‘the control 1ine ¢hannel
dication® code and the closmg of‘the’ c01respond- 20 cannot -~ pe 1nterrupted 1nadvertently by any
'in" "front contacts condltlons the contmuous code WL EETLAC. €0dél ahd thé sigrial 1§ held“at perniis-
; 1v' or- clear ‘solely by the: ‘continvous code oy ans-

pletes a4~ c1rcu1t'from termmal B and % normal
contact of push button ZPB “the back contact k:

code, The code op at1on of” relays PRI and mit{ed over thelever contacts {3-and"14:

CDF thétéfore stopsi Relay 2NKY ‘releases, ex= ST “Will be ~assiimed* that a traingoverned by
tlngulshing the red light' 2RE, '4hd by élosing its o5 signal' R2 ‘now enteis the ‘detector ‘track ‘section,
back contact {2 comp’letes the control liné chan- i releasmg the Kk relay 2TS." The dropping of
nel*over the Teverse - contact 1361 levcr 2I:-%o cortact-32 of relay 2TS causes signal B2 to'indi-
cause 75 ‘code ‘inptiles t6 be dehvered thereto. cate stop, ‘even through relays 2HR - -and 2DR

This* chaniiel’ may bé traced -from ground: at rémafh energized. ‘The dropping of contacts 33
condenser 18; reverse’contact '9°6f Tever 2L, nof- 30 ang- t

34 of relay- 2TS initiates ‘an impulse’ ¢ode
ontact™29 of push ‘button 2PB, contact 21 & whxch releases- ‘relays 2HK and ‘2DK -and- pxcks
of reldy 15CT to terminal B, throtgh the “Jocal Up'tHe® ‘track’ indiction " stick- relay: 2TK 50~ that
source of direct ¢urrent af the’ office’to ‘terminal lamp ZTE is' Hghted, “and- lamp’2GE ‘or 2YE is
C; thence ‘over contacts 22,287 13'arid 12 6 con- 3 ished, ‘but- lamp ZPE does not become
densérs™7, thenté “oyer 'line’ wires 'Y and: %’ as g5 I i o

g

alveddy traced ‘dnd® ‘Over ‘frontcontacts (1. of ¢ [“bé-seen hat the track relay 2’I‘S is a
relay'RHS thtough ths line’ relay PR2 to ground. stick relay -and-will" remain “released after ‘the
“The line Telay PRZ is'a’ st1ck polar reldy-siny- tram vacates the detector ‘section’ tnless - relay

11ar to-PRIand “éontrols ‘arneutral relay ‘CD2 HHS i§ released ‘to ‘close’its back contact ‘35, but
gaverning a decoding “transformer and’ decodmg 19 relay RHS ‘How: held energlzed over contact 3!
1init 180DV siiilar to tHose controlled: bythe * of-Telay-2HR: To' ‘pick "up- relay 2TS, tHe  op-
line relay PRI, ‘but relays PR? ‘and ‘€D2' now erator must first restore lever 2L to normal to
opérate 75 tlmes per minute and relay 2DR con- di itifiue: the- contmuous code:and thereby re~
trolléd by the decoding uniy 18gpUL- consequently leasé‘relay 2HR, and must then operate Key SK
rémains released. " Fromt contact 3'of relay RHS 45 momentarlly to transmit an impulsé code to re-
being" closed:~contact'i24 “of: relay CD2Supplies & lease’ feldy~RHS:" *Assuming -‘that " the “operator
impulses ‘of " alternately opposite 'oolarlty to-the pe forms-these” ‘operations; the release of Telay
aésoclated decoding transformer ‘ard these ims= RHES Wwith Teldys 2HR and: 2DR deenerg1zed ‘will
pulses gre Yectified: by contact‘ 25 6f" that relay re-initiate the transmission of 180 odé over the
to ‘énergize’ relay "2HR. ‘"The circuits for relay go indication line channel to: pick uprélay 2NK and
2HR"correspontd  to those for relsy H in Letters light lJamp 2RE. Then when the train vacates

Patent 'of the United States No: 2,237,788, -grant- the- detector section; relay 2TS picks i up over con-
éd Aprll 8,°1941 Yo' F! H. Nichdlson and I R Alli- tact 35 6f relay ‘RHS; and by deenergizing wire
$on, :for’ Rallway traffic’«controlling - apparatus 91, initiates ‘an lmpulse code t0° release: relay

and relay’ 2HRis responsive ‘to"either' 75 ‘or 180 55 2TK ‘thereby” extinguishing lamp 2TE ‘and re-
tode’ but noh-reSpotisive’ to foreign alterhating -« sto‘rmg the apparatus to the normal cond1t1on as
currents such as'might bé "supplied thereto: for shown A

example, through the 'dectdihg transformeér from “Tt'will be seen that relay 2TS functlons as an
ar alternating current-battery:charger connected ordinary ‘ron:stick: Telay when' a - traity ‘moving
across ‘terminals B and € of thé-local sotirce.- 60 from ‘right’ to 1eft passes through the" detector
Re]ay 2HRow ‘bicks up;” hghtu’rg lamp Y to 4 Section;: smce in' this“case  lever 21 remains . in
cause-‘signal 'R2 ‘to-display-a permissive ‘indica- its normal p0s1t1on and relay RHS is not chked
tion, and ‘contact 26 of relay 2HR ‘connects-tér- up :
niihal~B- t6-wire 89 6f ‘the-station~coding unit +It Wlll also be seen that the arrangement is
ofsthe C. T. 'C: &ystern’ to- initidte’ the transmis: g3 such as’to insure that lever 2L"is returned to
sion of an indication‘code as-explained in'Patent :.. normal after each train movement from left to
No:' 2:229,249, ‘to* pick-1ip~'tHe" indication ‘stick right past'signal ‘R2, and that relay 2TS cannot
relay 20K &t the office. thereoy l1ghtmg the Slg— be picked up‘afterthe train vacates the deteéctor
nal indication’ lainp-2YE. section as a'result of ‘a: temporary failure of the

It will now be assumed that the operator 70 cireuit! for controlhng 51gnal R2 as long as leve1
presses- ‘the”push- button 2PB:The closthg of .: L“Z s+ reversed.
contact 2T energizes “relay- 180CT2; similar to = IEris ot e understood that my 1nventlon is
180C'T'}, in place of- 156T; and- contacts 20 -arid not: limited"to ‘the tise 'of the particular’ type of
23?of push’button 2PB'interpose the pole changer contmuous code signals’ déscribed herein nor 6
contacts 23 and wof relay lSOCTZ m the control 75 the use of a 51mplex lme cxrcmt for the trans-
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mission of these signals but other well-known
forms may be substituted, for example, alternat-
ing current of a commercial frequency such as
60 or 100 cycles per second which is modulated
or interrupted at a low rate such as 75 to 180
times per minute, may be used, as employed for
controls in the system of the above-mentioned
Baughman application. - Also such currents or
carrier currents of higher frequencies which may
also be used may be connected so as to employ
the line wires Y and Z in series, like the C. T. C.
line circuit, with frequency discriminating appa-
ratus at each point of connection, in place of the
parallel connection with ground return, as shown,
such an arrangement being preferred under cer-
tain circumstances, as for example, when my
invention is applied to a railroad employing elec-
trical propulsion and deriving the energy for
the propulsion of trains from circuits having an
earth return. In any case, the same line circuit
may be used for transmission of continuous codes
of like character in either direction, with the
same insurance against improper operation of the
receiving apparatus by the transmitting appara-
tus at the same end of the line circuit as pro-
vided in the particular form herein shown and
described. . .

Thus for example, the 180 code transmitted
over the indication line channel holds relay 2NK
picked up, and front contact 12 of that. relay
maintains the continuity of the indication line
channel regardless of the position of lever 2L
until the operator disconnects the source of the
indication code by picking up relay RHS. Simi-
larly, the 75 or 180 code transmitted over the con-
trol line channel holds relay 2HR picked up, and
contact 31 of that relay holds relay RIS picked
up to mantain the continuity of the control line
channel until the operator disconnects the source
of the control code by restoring lever 2L to nor-
mal.

Although I have herein shown and described
only - one form of remote control apparatus
embodying my invention, it is understood that
various changes and modifications may be made
therein within the scope of the appended claims
without departing from the spirit and scope of
my invention. ’

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

1. In -a remote control system, two stations
connected by line wires, a code transmitter at
each station for delivering impulses to said line
wires,: a line relay at each station adapted to
receive such impulses, a movable contact at each
“station which in a first position connects the as-
sociated code transmitter to said line wires and
in a second position connects the associated line
relay to said line wires, and means controlled by
each line relay when receiving impulses from said
line wires with the associated movable contact
in its second position for maintaining said asso-
ciated movable contact in its second position as
long as the line relay continues to receive im-
pulses. .

2. Tn a remote control system, two stations
connected by line wires, a code transmitter at
each station for delivering impulses to said line
wires,-a line relay at each station adapted to re-
ceive such impulses, a movable contact at each
station which in g first position connects the
associated code transmitted to said line wires
and in a second position connects the associated
line relay to said line wires, manually operable
means for governing the operation of the mov-
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able contact at one station to its second posi-
tion, means remotely controlled by said manu-
ally operable means for governing the operation
of the movable contact at the other station to
its second position, and means assoclated with
each movable contact when operated to its sec-
ond position for maintaining it in such position
as long as the associated line relay is receiving
impulses from said line circuit. ' .
3. In a centralized traffic control system -for
railroads; a stretch of railway track including a
plock section, a signal for - governing traffic
movements into said block section, a signal re-
1ay for clearing said signal, a-signal control relay
at said signal location; a signal lever and an in-
dication relay at a.distant control office, a first
and a second line circuit connecting said signal
location with said office, means for transmitting
impulse codes over the first line circuit to pick
up said signal control relay when said lever
is reversed and to release said signal control re-
lay when said lever is restored to its nermal po-~
sition, a control channel including & reverse con-
tact of said lever, said- second. line circuit and &
front contact of said signal control relay for.at
times continuously energizing said signal relay,
and an indication channel closed in response to
the return of said lever to its normal position
including said second. line circuit, a back contact
of said signal control relay and a contact closed
when said signal indicates a stop for continuocusly
energizing said indication relay. :
.4. In a centralized traffic control system for
railroads, an office and a-station connected by a
line circuit, a signal'at said station, a signal re-
lay for clearing said signal, & ‘signal ~ control
relay at said station, & signal lever and an indi-
cation relay at said office, means effective when
said signal Iever is reversed and said signal
control ‘relay is picked up to energize said line
circuit at said office and to connect said signal
relay thereto at- said station, means effective
when said signal lever is normal, said signal
control relay is released, and said signal is at stop.
to energize said line circuit at said station and
to connect said indication relay thereto at said
office, and means including a second line circuit
for controlling said signal control relay in ac-
cordance with the position of said signal lever.
5. In a centralized traffic control system for
railroads, an office and a station connected by
line wires, a signal, a’ signal relay and a signal
control relay at said station, a signal lever and
an indication relay at said office, a control .cir=
cuit for energizing said signal relay including
a.source of current at said office, a reverse con-
tact of said lever, said line wires, and a front con-
tact of said signal control relay, an indication
circuit for energizing said indication relay- in-
cluding a source of current at said station, a back
contact of said signal control relay; said line
wires, a normal contact of said lever, and a con-
tact closed only when said signal indicates stop,
means controlled by said signal relay when en-
ergized for clearing said signal, ahd means:in-
cluding a second line circuit for governing said
signal control relay -to prepare said control or
indication circuit according to the position of said
signal lever. B
6. In a centralized traffic- control' system for
railroads, an office and a statien connected by
line wires; a signal, a signal relay and a signal
control relay at said station, a signal lever and
an indication relay at said office, a. ¢ontrol cir-
cuit including a reverse contact of said lever.
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said line wires and a front contact of ‘said sig-
nal control relay, an indication circuit including
a8 back contact of said signal control relay, said
line wires and a normal contact of said lever,
means at the office for supplying current pe-
riodically varied at a low frequency rate to said
control circuit to selectively energize said signal
relay, means at the station effective only when
said signal indicates stop to supply current pe-~-
riodically varied at a low frequency rate to said
indication circuit to selectively energize said in-
dication relay means controlled by said signal
relay when energized. for clearing said signal,
and means controlled over said line wires for at
times governing said signal control relay to pre-
pare said control or indication cireuit according
to the position of said signal lever.

7. In combination, an office and & station con-
nected by line wires, a manusally operable lever at
said office; a control relay at said station gov~
erned in accordance with the position of said
lever, a signal relay at said station, an indication
relay at said office, a control circuit for said signal
relay including a reverse contact of said lever,
said line wires and a front contact of said con-
trol relay, an indication circuit controlled by said
signal relay, including s back contact of said con-
trol relay and said line wires, for controlling said
indication relay, and means for completing said
indication circuit in response to the return of said
lever to its normal position comprising a normal
contact of said lever.

8. In combination, an office and a station con-
nected by line wires, a manually operable lever
and an indication relay at said office, 3 control
relay at said station governed in accordance with
the position of said lever, a movable device at said
station, a control circuit including a reverse con-
tact of said lever, said line wires, and a front
contact of said control relay for selectively con-
trolling said movable device, an indication circuit
including a back contact of said control relay,
said line wires and said indication relay for selec-
tively indicating the condition of said movable
device, and means for completing said indicaticn
circuit in response to the return of said lever to
its normal position comprising a normal contact
of said lever.

9. In combination, an office and a station con-
nected by line wires, a manually operable lever
and an indication relay at said office, 8 control
relay and a movable device at said station, a con-
trol circuit including a reverse contact of. said
lever, said line wires, and a front contact of said
control relay, an indication circuit including a
back contact of said control relay, said line wires
and a normal contact of said lever, means at the
office for supplying current periodically varied at
a low frequency to said control circuit when said
lever is reversed, means at thé station for sup-
plying current periodically varied at the same
low frequency to said indication circuit when said
movable device occupies 2 given position, means
controlled over said control line circuit including
selective circuit elements tuned to electrical reso-
nance at said low frequency for selectively con-
trolling said movable device, .means controlled
over said indication line circuit including other
selective circuit elements tuned to electrical reso-
nance at said low frequency for: controlling said
indication relay, and means for operating said
control relay in accordance with the position of
said lever,
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10. In combination, an office and s station con-
nected by line wires, a manually operable lever
and an indication relay at said office, a control
relay and a movable device at said station, means
at the office and station for delivering spaced im-
pulses of alternately opposite polarity to said line
wires, polar relays at the office ang station op-
erable alternately hetween two positions in re-
sponse to such impulses and held magnetically
in their last operated positions between impulses,
a control circuit for transmitting said impulses
from the office to the station including a reverse
contact of said lever, said line wires, & front con-
tact of said contrel relay and the polar relay at
said station, means effective when the polar relay
at said station is operated repeatedly by impulses -
received over said control circuit for controlling
said movable device, an indication circuit for
transmitting said impulses from the station o the
office including a back contact of said control
relay, a normal contact of said lever and the
polar relay at said office, means effective when
the office polar relay is operated repeatedly by
impulses received over said indication cireuit for
controlling said indicaticn relay, and means for
oberating said control relay in accordance with
the position of said lever. ’

11. In combination, an officc and a station con-
nected by line wires, a detector section of rail-
way track at said station, a manually operable
lever at said office, a stick track relay normally
held energized over its own front contact and
the track rails of said section, a signal for gov-

-erning traffic movements into said section, a sig-

nal relay and a signal control relay, a circuit for
clearing said signal including front contacts of
said signal relay and said track relay, a line cir-
cuit for maintaining said signal relay energized
including a reverse contact of said lever, said line
wires and a front contact of said signal control
relay, a pick-up circuit for said track relay in-
cluding a back contact of said signal control re-
lay and the track rails of said section, and line
controlled means for energizing said signal con-
trol relay in response to @ movement of said lever
to its reverse position and for releasing said sig-
nal control relay in response to a movement of
said lever to its normal position.

12. In combination, an office and a station, a
detector section of railway.track at said station,
& manually operable lever at said office, a stick
track relay normally held energized over its own
front contact and the track rails of said section,
a signal for governing traffic movements into said
section, a signal relay and a signal control relay,
a circuit. for clearing said signal including front
contacts of said signal relay and said track relay,
a direct wire line cireuit for maintaining said sig-
nal relay energized including a reverse contact of
sald lever and a front contact of said signal con-
trol relay, a pick-up ecircuit for said track relay
including ‘a back contact of said signal control
relay and the track rails of said section, a second
line circuit for controlling said signal control re-
lay in accordance with the position of said lever,
and means including .a front contact of said sig-
nal relay for maintaining said signal control re-
1ay energized ‘when said first line circuit is ener-
gized irrespective of the condition of said second
line circuit.
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