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My invention relates to remote control sys 
tems, and more particularly to centralized traf 
fic control systems for railroads for the control 
of railway signals, track switches or the like from 
a central office, and for the indication of such 
devices at the control office. . . . . . . . 
One object of my invention is the provision of 

means for at times controlling a visual indicator 
at the office according to the condition of the 
corresponding device in the field and at other 

--- 

10 times controlling such device according to the 
position of a manually operable lever at the 
office over the same line channel, by means of 
continuously transmitted codes of impulses of a 
distinctive frequency. The system of my inven 
tion is arranged to employ existing communica 
tion circuits in order to effect the transmission 
of such controls and indications reliably and eco nomically over long distances, and possesses a 
high degree of immunity against any interference 20 resulting from the joint use of the same line wires 
by other communication facilities or from any 
foreign current interference likely to occur in 
long distance line circuits." . . . . . . . . . . 
My invention is an improvement upon that 

disclosed in a copending application for Letters 
Patent of the United States Serial No. 400,287, 
filed June 28, 1941, by G. W. Baughman, for 
Remote control systems, and like that of Baugh 
man, in its specific embodiment is illustrated as 30 
arranged for the control of a manual block sig 
nal for governing traffic movements into a stretch 
of track not equipped with track circuits, and for 
continuously indicating at the control office when 
such signalis in its stop position. . . . . . . . . 
The apparatus of my invention is adapted to 

use line wires which are also used without inter 
ference, by a centralized traffic control code sys 
tem of the impulse code type. A feature of my 
invention resides in arrangements for using such 
impulse codes, transmitted intermittently, for 
selecting the direction of transmission for non 
interfering continuous codes - of the frequency 
type, over the same line wires. : " : - - - - - - 

I shall describe one form of apparatus embody 
ing my invention, and shall then point out the 
novel features thereof in claims. . . 
Referring to the accompanying drawing, the 

linear diagram at the top represents a stretch of 
railway track having a portion including a track 
switch W. It is to be understood that switch 
Wi is controlled from a tower. A? 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. W. Lewis, 
for Remote control systems. When switch. Wi 
is reversed, it connects this portion with a stretch 
of single track extending to a second tower A2, 
constituting a "manual block” having a short de 
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ner shown in Fig. 

tector section with a track relay 2TS directly in 
advance of signal R2, but otherwise not provided 
with track circuits, and over which train move 
ments are governed by the manual block signals 
R2 and L4. Signal R2 is governed by the appa 
ratus of my invention as hereinafter described, 
by remote control from tower Af, while signal 
L4 is manually controlled by a local operator at 
tower A2. . . . . . . . . . . . . . . . 
The reference characters Y and Z designate 

two line wires extending between tower's "A and 
A2 which provide a telephone channel which may 
be used for the transmission of information to 
the operator at tower A2 as required for the 
manual control of signal L4, and for "OS'ing or 
reporting the passage of a complete train, or re 
porting the position of signal I4 to the operator 
at tower Af. - 
The line wires Y and Z also provide a line cir 

cuit for the impulse code system by which the 
track switch W and other apparatus included 
within the C. T. C. territory but not shown here 
in, is governed from tower Ai. 
This line-circuit is normally closed and ener 

gized from a central office battery 80 and com 
prises a metallic circuit including line wires Y 
and Z in series, the windings of code responsive 
line relays OR, f R, etc., for controlling the coding 
units of the C. T. C. system, and also including 
contacts of transmitter relays such as GT, IT, 
etc., by means of which different impulse codes 
are delivered to the line circuit. This line cir 
cuit as shown differs from that shown in the 
above-mentioned Lewis patent, in that suitable 
low pass. filters are interposed between the 
C.T.C. apparatus and the line wires in the man 

1 of Letters Patent of the 
United States No. 2,208,446, granted July 16, 
1940, to George W. Baughman for Remote con 
trol apparatus. For simplicity only the C. T. C. 
office unit and one station unit are shown here 
in, and these only in diagrammatic form, since 
the details of construction and operation of this 
apparatus may be ascertained from the above 
mentioned patents. . . . . . . . . 
In addition, the line wires Y and Z afford a simplex or phantom circuit comprising the two 

line wires in multiple with earth return, which 
may be used either as a control line channel over 
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9 which the manual block signal R2 may be con 
tinuously controlled from the office at tower Af, 
or it may be used as an indication line channel 
for the transmission of indications continuously 
in accordance with the condition of the signal 
to effect the continuous control of a visual indi 
cator at the office. These two channels may em 
ploy similar transmitting and receiving appara 
tus, since only one is in use at a time, and the 
selection as to whether controls or indications 
are to be transmitted is effected manually, in 



2 
accordance with my invention, by means of non 
interfering impulse codes transmitted over the 
Sane 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 
ceived by the line relays PR 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 
2NK. 

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, 

O 
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80CT to the other terminal C of the same 

source. The relay 80CT 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 
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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 6 over contact 5 of 
relay, 80CT, back contacts 9 and 10 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 2, and of a 
push button 2PB, as hereinafter pointed out. 
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Lever 2 has a dual function, and in addition to 
governing the signal relays it also governs the 
transmission of C. T. C. codes and in this re 
spect functions like lever HK, shown in Fig. 5 
of the above mentioned Patent No. 2,229,249. 
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 04 is energized, and this code is re 
ceived selectively 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 86. 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 RHS, 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 
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contact 6 of relay fe0CT?, resistor f7, back con 
tact of relay RHS to the mid-point connec 
tion of condensers, thence through condensers 
7 and coils 8 to line wires Y and Z and through 
similar coils 8 and condensers at the office, 
front contact 2 of relay 2NK, and the winding 
of the line relay PR to ground. When relay 
2NK is released, the indication channel may be 
completed over its back contact f2 provided the 
normal contact 3 of lever 2L is closed, as 
ShOWn. 
The line relay PR 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 8CCTi 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 PR controls a code fol 
lowing repeating relay CD f, which is a neutral 

5 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 80CT?, operating 
180 times per minute. 
Relay CD delivers impulses of alternately op 

posite polarity to a decoding transformer and 
thence to a resonant decoding unit 8oDU 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 selectively to 180 code only. - 
A front contact 4 of relay 2NK controls ared 

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. 

It 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 W by means 

the back contact 4 and winding of a relay 75 of the C. T. C. System and then reverses lever 



2L and presses the starting key SK with the object 
of effecting a movement of a train from left to 
-- through the anual block. R.S. ..., 

f contact 5 of lever 2L com 
B; the 

erminal C. Relay 
similar to 180CT in 

- - - : " . . . . . . . . . in that when ener 
gized relay 75CT operates its contacts repeatedl 
at the rate of 75 times perminute. * The operation The operation of key SK causes a C.T. C. im 
pulse code to be transmitted by the office coding 
ti ". . . . . . ned; and since wire 04 

s, whereupon the opening of its back con 
tacts 3 and if stops the transmission of the in dication code and the closing of the correspond 
ing front contacts conditions the continuous code apparatus at the station to receive a control 
code. The code opération of relays PRI and 

Relay, 2NEK releases, ex CDf therefore stop 

nel over the reverse contact 3% of lever 2L to 
cause 75 code impules to be delivered thereto. 
This channel may be traced from grounds at 
conidenser? 8, 
of relay 75CT to terminal B, through the local 
source of direct current at the office to terminal 
C, thence 'over contacts 22, 23, 13 and 2 to con 

relay RHS through the line relay PR2 to ground. 
ilar to PR fand controls a neutral relay CD2 
governing a decoding transformer and decoding 

line relay PR, but relays PR2 and CD2, now 
operate 75 times per minute and relay 2DR con 
trolled by the decoding unit 80DU2 consequently 
remains released. Front contact, 3 of relay RHS 45 m being closed; contact. 24 of relay CD2 supplies. impulses of alternately opposite polarity to the 
associated decoding transformer and these im pulses are rectified by contact:25 of that relay 
to energize relay 2HR. The circuits for relay 
2HR correspond to those for relay H in Letters' 
Patent of the United States No. 2,237,788, grant 
ed April 8, 1941 to F. H. Nicholson and L. R. Alli son, 'for Railway traffic-controlling apparatus, 
and relay 2HR is responsive to either' 75 or 180 is 

from terminal B and a normal 

tinguishing the red light 2RE, and by closing its 
back contact 12 completes the control line chan . 

reverse contact 9 of lever 2L, nor ; 
contact 20 of push button 2PB, contact 2? 6 

denserst, thence over line wires Y and Z as : lready traced and over front contact: if of it 

eline relayPR2 is a stick-polar relay sim 

- code is fully 
at is, after about 3 
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line channel in series with the office battery to 
supply this channel with 180 code to which relays PR2 and CE2 respond, so that relays 2 HR 
and 2PR are now both energized to light lamp 

causing signal R2 to indicate clear. Similarly, 
30-of-relay 2DR applies energy to wire 

92 to initiate an indication code by the C. T. C. system to pickup the indication stick relay 2DK 
ght amp 2GE at the office in place of lamp 

2YE. . . . . . . . . . . . . . ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 

twill be apparent from the foregoing that to 
ise signal R2 to "indicate permissive or clear, 
operation of two independent transmission 

systems is involved; that is, relay RHS is first 
icked up by an impulse code and relays 2HR and 
2DR are then picked-up by continuous codes. 
After relay-2HR has once been picked up, its con 
tact 3 Filholds relay RHS picked up locally, so 

() : 
80DU2 similar to those controlled by the 

that the continuity of the controlline channel be interrupted inadvertently by any 
2, and the signal is held at permis 

or clear solely by the continuous code trans 
Ari star El-A?ia er contacts 3 and 9: 

l be assumed that a train governed by 
signal R2 now s the detector track section, 
releasing the track relay 2TS. The dropping of 
contact 32 of relay 2TS-causes signal R2 to indi 
cate stop, even through relays 2HR and 2DR 
remain energized. The dropping of contacts 33 
and 34 of relay-2TS initiates an impulse code 
which releases relays 2HK and 2DK and picks 
up the track indiction stick relay, 2TK, so that 
lamp-2TE is lighted, and lamp 2GE or 2YE is 
extinguished, but lamp 2RE does not become 

e d this tim . . . . . s -- . . . . . 
I be seen that the track relay 2Ts is a 

nd-will remain released after the 
train vacates the detector section unless relay 
RHS is released to close its back contact 35, but 
elay RHS is now held energized over contact 3i 

of relay 42HR. To pickup relay 2TS, the op 
erator must first restore lever 2L to normal to 
iscontinue the continuous codes and thereby re 

relay 2HR, and must then operate key SK 
ly to transmit an impulse code to re 

‘. . .rs. . . . RHS: Assuming that the operator 
performs these operations, the release of relay 
RHS with relays-2HR and 2DR deemergized will 
re-initiate the transmission of 180 code-over the 
indication line channel to pick up relay 2NK and 
light lamp 2RE. Then when the train vacates 
the detector section, relay 2TS picks up over con 

code; but non-responsive to foreign' alternating : 
currents such as might be supplied thereto; for 
example, through the 'decidding transformer from 
an alternating current battery charger connected 
across terminals B and C of the local source. 
*Relay 2HR now picks up, lighting lamp Y to 

cause 'signal R2 to display a permissive indica 
tion, and contact. 26 of relay 2HR connects ter 
minal-B to wire 89 of the station coding unit 
of the C. T. C. system to initiate the transmis 
sion of an indication code as explained in Patent 3. 
No. 2;229,249, to pick up tie indication stick 
relay 2HK at the office. thereby lighting the sig 
nial indication lamp-2YE. . . . . . . . . . . . . . . . . 

It will now be assumed that the operator 
presses the push button 2PB. The closing of 
contact 27 energizes relay, 80CT2, similar to 
80CT, in place of 75CT; and contacts 20 and 23 of pushbutton 2PB interpose the pole changer 

contacts 28 and 29 of relay 80CT2 in the control 
K. ! E:r...-k: - if - -- . . . . . ... -- , , - . . . . . . . . 
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tact 35 of relay RHS, and by deenergizing wire 
9t; initiates an impulse code to release relay 
2TK, thereby extinguishing lamp 2TE and re 
storing the apparatus to the normal condition as 
shown: si. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

It will be seen that relay 2TS functions as an 
ordinary non-stick relay when a train moving 
from right to left passes through the detector 
section, since in this case lever 2L remains in 
up.' * * * * : 
'It will also be seen that the arrangement is 
such as to insure that lever 2L is returned to 
normal after each train movement from left to 
right past signal R2, and that relay 2TS cannot 
be picked up after the train vacates the detector 
section as a result of a temporary failure of the 
circuit for controlling signal R2 as long as lever 

its normal position and relay RHS is not picked 

E2 is reversed. . . . . . 
It is to be understood that my invention is 

not limited to the use of the particular type of 
continuous code signals' described herein nor to 
the use of a simplex line-circuit for the trans 3.3-3.7 - - -. 

  

  

  

  



4. 
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 2 of that relay 
maintains the continuity of the indication line 
channel regardless of the position of lever 2I 
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 3 of that relay holds relay RHS 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 in 
pulses. 

2. 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 re 
ceive such impulses, a movable contact at each 
station which in a 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 associated 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 
block section, a signal for governing traffic 
movements into said block section, a signal re 
lay 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 normal por 
sition, a control channel including a reverse con 
tact of said lever, said second line circuit and a 
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 continuously 
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, a signal control 
relay at said station, a signal lever and an indi 
cation relay at said office, means effective when 
said signal lever 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, and 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. 

6. 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 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 
a 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 circuit according 
to the position of said signal lever. 

7. In combination, an office and a station con 
nected by line wires, a manually 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 a 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, a 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 indication 
circuit in response to the return of Said lever to 
its normal position comprising a normal contact 
Of Said leWer. 

9. In combination, an office and a 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, 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 a 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 a 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 in 
pulses of alternately opposite polarity to said line 
Wires, polar relays at the office and station op 
erable alternately between 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, a front con 
tact of said control relay and the polar relay at 
said station, means effective when the polar relay 
at said station is operated repeatedly by inpulses . 
received over said control circuit for controlling 
said innovable device, an indication circuit for 
transmitting said impulses from the station to 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 circuit for 
controlling said indication relay, and means for 
operating said control relay in accordance With 
the position of said lever. - 

11. In combination, an office 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 a 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, 
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 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 circuit for maintaining said sig 
nal relay energized including a reverse contact of 
said lever and a front contact of said signal con 
trol relay, a pick-up circuit 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 
lay energized when said first line circuit is ener 
gized irrespective of the condition of said second 
line circuit, 
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