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track System f. It is also used to provide for 
voice signal transmission between any one of 
the named stations and the vehicle stations lia, 

b, 2a, and 2b of two trains and 2 which 
may be moving in the same or different direc 
tions along the track system (0. As indicated by 
the dash line rectangles, each train moving along 
the track () may be equipped with at least two 
vehicle stations. These stations may be utilized 
for intratrain Space communication or for Con 
munication between the Stations of two different 
trains moving in the same or opposite directions 
along the track System, and the two Stations of 
each train are usually provided in the engineer's 
cab and the caboose or last car of the train. 
In accordance with conventional practice, the 
track system ) is paralleled by a line 3, which is 
insulated from ground and may, for example, be 
used for power transmission or telegraphic sig 
naling purposes. This line is commonly associ 
ated with the varios Way Stations to function as 
a signal radiating and pick-up circuit by means 
of which voice signals modulated upon an approv 
priate carrier may be transmitted in either direc 
tion between the various way Stations and the 
vehicle stations of trains moving along the track 
System it. In order to provide for telephone 
communication between the dispatcher station 
5 and the various way stations 6, 7, 8, 9, 

etc., these way stations are also commonly a SSO 
ciated with the dispatcher Station by means of 
a two-conductor telephone line 4. Each Way 
station is provided with a telephone subset which 
is bridged across the line 4. 

Briefly considered, the equipment provided at 
the dispatcher Station 5 comprises a telephone 
substation circuit 32, facilities for selectively seiz 
ing and operatively aSSociating the different Way 
stations with the common Signal channel 4, 
and a press-to talk key 34 for controlling the 
equipment provided at a Selected way Station 
to condition the Same for the radiation of Voice 
signals originating at the dispatcher station. The 
Substation circuit 32 may be of any conventional 
form although preferably is of the well-known 
antiside tone type conventionally utilized at tele 
phone substations. In lieu of a handset, it pref 
erably employs a loud Speaker and microphone 
as the reproducing and transmitting elements. 
The Selective calling facilities include a plural 
ity of oscillators 20, 2, 22 and 23, individually 
corresponding to the way stations f6, 7, 8 and 
9, and the output voltages of which may be 

Selectively impressed acroSS the conductors of 
the line 4. Relays 28, 29, 30 and 3, arranged 
for selective energization by means of associated 
keys 24, 25, 26 and 27, are provided for selectively 
connecting the output terminals of the four iden 
tified OScillators acroSS the conductors of the line 
4. Current for energizing the enunerated relays 
may be derived from the usual storage battery 
35 of appropriate voltage. 
In order that the call signal receiving channel. 

respectively provided at the way stations 6, f, 
etc., and of the Specific character described below, 
may distinguish between voice signals and call 
Signals transmitted over the line lå, the oscil 
lators 20, 2, 22 and 23 are adjusted to have out 
put frequencies above the frequency range nor 
mally utilized for voice signal transmission over 
the line 4. Thus the voice signal transmission 
frequency range may be limited not to exceed 
an upper frequency limit of 3,000 cycles, in which 
case the oscillators may have output frequencies 
of 3,500 cycles, 3,750 cycles, 4,000 cycles and 4,250 
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cycles, reSpectively. This frequency Spacing bê 
tween the output frequencies of the oscillators is 
entirely adequate for reliable Selective response 
of the call relays respectively provided at the 
Way Stations. 

Referring now more particularly to the various 
way stations, it is pointed out that the equipment 
provided at these stations is of identical arrange 
ment. Accordingly, only that located at the way 
Station 8 has been illustrated in detail. In brief, 
the equipment at this station comprises a Space 
signal transmitter 48, a space signal receiver 49, 
a call signal receiving channel 57, a call signal 
rectifier 62, a loud Speaker 65, a microphone or 

i; transmitter 64 of the sound powyered type, and a 
relay network controllable in the manner de 
Scribed below to perform the Switching opera 
tions which are required in utilizing the de 
Scribed equipment to communicate between the 
dispatcher station or a vehicle station, or to relay 
Signals between a vehicle station and the dis 
patcher Station. More specifically, the trans 
mitter 48 comprises an audio aimplifier stage 59 
and a carrier producing OScillator 52, both work 
ing into a modulator stage 5, the output of which 
may be impressed between the line 3 and ground 
through the contacts of a switching relay RiiO 
and an appropriate coupling network 56. The 
receiver 49 is comprised of a two-stage signal 
modulated carrier amplifier 53 having its input 
circuit normally coupled to the line 3 and ground 
through the contacts of a switching relay R? 0 
and the coupling network 56, and its output cir 
cuit coupled to the input side of a detector and 
automatic Volume control stage 54, the output 
terminals of which are coupled to the input cir 
cuit of a power amplifier 55. Since the trans 
mitter 48 and receiver 49 are substantially con 
ventional in circuit arrangement, the individual 
circuit elements thereof have not been specifically 
identified in the drawings. Also, the coupling 
network 56, through which signal voltages may 
be transmitted in either direction between the 
line 3, the transmitter 48 and the receiver 49, 
may be of various conventional arrangements 
depending upon the particular character of the 
line f3. Regardless of its character, however, this 
coupling network is arranged to exclude from the 
transmitter 48 and the receiver 49, the voltages. 
appearing on the line 3 in the normal use: 
thereof, and is also arranged to provide high im 
pedance paths between this line and ground at 
the frequencies of the currents traversing the line. 
in the normal use thereof. 
For the purpose of utilizing the described equip 

ment at the Way station 8 to permit a vehicle 
Station Operator to monitor the common line f4 
and to then audibly call the attendant at the dis 
patcher Station 5 if the line is idle, three relays 
R30, R 40 and R50 are provided at this way 
station. These relays are arranged to be ener 
gized by transmitting a call signal through the 
receiver 49 to a call signal rectifier network 62, 
the equipment provided in the latter network be 
ing identical with that included in the channel 
5. The input Side of this network is coupled to 
the output Side of the power amplifier 55 through 
a voice frequency blocking filter 56 56a of con 
ventional design. This filter is arranged to pass 
the call signal, which may be radiated at a fre 
quency of 3,250 cycles, for example, outside of 
the band utilized for voice transmission. Facili 
ties including a blocking filter 57 57a may be 
provided at the output side of the amplifier 55 for 
preventing this call signal from being impressed 
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upon the loud speaker 65 or the line. -4.1. The 
channel 57, utilized in seizing the way station 8 it 
from the dispatcher station: 5, comprises -a, -one . . 
or two section band pass-filter 58, a call signal 
amplifier 59, a detector SC and a control tube. 6 
connected-in tandem in the order named between 
the line. 4 and a call-relay.R. 100. --The band pass 
filter 58 is preferably sharply tuned to pass only. . . 
a received signal of 4,000 cycles, thereby excluding... 
from the succeeding stages of the channel 57 the 
call signals corresponding to the other way-sta 
tions as well as voice signals which may be trans 
mitted over-the-line f4. In this regard, it is noted: , 
that the corresponding filters as provided at the 
other way stations are respectively tuned to pass : 
only frequencies of 3,500 cycles, 3,750 cycles and 
4,250 cycles, whereby the stations may - only bef 
seized when the respective corresponding keys.24, i. 
25 and 27 are operated at the dispatcher station. . . 
In addition to the equipilent thus far, described, 24) 
the way station 8 is also equipped with a dis 
patcher station call key - 24 and a switching relay 
R. 20, arranged for selective energization through 
the contacts of a press-to talk key 66, which is . 
utilized selectively to associate the transmitter 48 2. 
and the receiver 49 with the line: 3. Voice signals 
are repeated from the line 4 to the transmitter . 
48 and from the receiver 49 to the line 4 through 
a coupling transformer G3 having a winding 63b 
bridged across-the conductors of this line. The 
way station is further provided With a direct cur 
rent source, not shown, of appropriate voltage 
having a positive terminal connected to ground 
and a negative terminal connected to all of the 
relay terminals identified by the negative polar 
ity sign...This source is also utilized to supply cur 
rent to the cathode heaters of the tubes embodied 
in the units 57, 62, 48 and 49. Anode voltages are 

S s 

supplied to these tubes from a 125 volt direct 
current source, the negative terraina. Of Whish is 
grounded and the positive terminal of which is 
connected to the conductor. 26. 
The vehicle stations f a, b, 2a, 2b, etc., are 

equipped with space communication equipment 
of identical arrangement. In-brief, the equip 
ment provided at the vehicle 'station a com-r. 
prises a microphone 4 and -a loud speaker 40 : 
which maybe-selectively associated With a Sig- ** - 
nal pickup and radiating circuit-36 through a . 
signal modulated carrier receiver 38 and a signal. i. 
modulated carrier transmitter 39, respectively, 
More specifically, the input terminals of the re 
ceiver 38 are normally associated with the signal 
radiating and pickup circuit 36 through a cou 
pling network.3T and the contacts of the Switch-- 
ing relay 45. The output-terminals of the trans- , : 
mitter-39 are also adapted to be coupled to the 
signal pickup and radiating circuit. 36 through 
the contacts of the switching relay 45 and the . 
coupling network 37. The receiver 38' and 
transmitter 39 may correspond precisely in cir 
cuit, arrangement to the receiver 49 and trans 
mitter 48, respectively, of the equipment pro 
vided at Way station 8. The vehicle station 
equipment further comprises a press-to talk keys 
44 for selectively controlling the energization - 
of the switching relay. 45, together with facili 
ties for modulating the carrier output of the . 
transmitter 39 with a way station call signal. 
These facilities comprise a signal oscillator: 42 
having an output frequency which corresponds 
to the tuning of the filter 5656a and the filter. 
section provided in the call signal rectifier -62 of 
the illustrated way station 8, i. e., of the order 
of 3250 cycles. More specifically, the output 

{ tive terminal. Of the relay 45, respectively, air 

acter, described by L. O. Grondahl and P. N.: 

6 : 
terminals of the oscillator 42 are coupled to the: 
input side of the transmitter 39 through a cou 
pling condenser, 48 48a; and this OScillator. 
is arranged for selective operation under the consis, 
trol of a call key 43 having contacts for; also conia. 
trolling the switching. relay 45: Suitable current 
Supply... facilities, including, a battery, or . Others: 
current Source, having its positive; and negative: ; 
terminas. Connected to ground and to the lega 

provided for: supplying currents to the various. 
elements of the described vehicle station equip 
ment. . . 
AS indicated: above, the radius of Space trans; . 

mission from any, one of the vehicle and way...; 
Stations nust necessarily. be restricted in order:: 
not to interfere. With radio communication upon . 
a SSigned frequency ... channels... To this; end, i. 
Stiraight, inductive coupling of the general chart; i. 

BOSSart... in - “Railway. Signaling...for December. 
1943, starting at page. 665, is preferably, utilized 
between the Signal pickup and radiating circuits. 
36 individual to the vehicle stations and the line 
ground radiating and pickup circuit common to.. 
the Several Way Stations... Also, the pickup...and 
radiating circuits 3S individual to the ; various :: 
Vehicle. Stations are. preferably. of the general. 
Character described in this: article. ... With this: 
arrangeinent, the range. Of transmission frons, 
each vehicle station is of courses definitely...re-... 
Stricted to a short distance...which may vary: 
Witthain li?niis , depending-º : upon: theº, power... output , 3, 
of the transmitter. 39.3 i Another importantë ; 
factor Which must be considered, particularly in. 
the Spacing of the Way stations. 6, 7, etc., alongs, 
the route followed by the railway track system. . 
0 is the Signal attenuation, along, the line. 3. : 

In this regard, it will be understood that the dis-, 
stance between... this-line: and the vehicle station. 
of a train a traveling along...the track system to : 
may be very short, not exceeding a few.hundred. 
yards, Such that the Space.link of a signal chain 
nel between the vehicle station. and one of the . 
Way Stations is relatively, short. The conduc-... 
tive portion of the channel may, on the other. 
hand, be relatively. long-depending upon the dis-, 
tance Separating the vehicle station from the way, 
Station. It is the attenuation...in the conductive; 
portions of Such signal channels which must be..., 
considered in determining the spacing... between. 
the Way stations. ... In accordance with one fea 
ture of the present invention the way stations. 
are SO Spaced along, the route followed by the 

5 track System 9 that:100 percent overlap is pro 
vided between the signal. pickup and radiating. 
ranges of adjacent way, stations. . . Thus, with the 
transmitters 39 and 48 of the vehicle and way. 
stations Set to produce.: signals of given field. 
Strength, the signal pickup, and radiating range, 
of the Way Station. I-8, for example, in respect to. 
a vehicle station which is being moved along the . 
track System (, ; completely overlaps... the corre-... 
Sporading ranges of the-two adjacent way... sta. 

5:tions 7 and 19. Entirely satisfactory communi 
cations between the way... stations and vehicles. 
travelling along the track system, O may be obs. 
tained by utilizing a spacing of from 25 to 50. 
miles between the adjacent way stations. 
From the above description of the system, it . 

Will be understood that the space communication. 
equipment provided at the vehicle station a 
may be utilized by the attendant at this.station. 
to communicate with the attendant at the sta 
tion b on the same train or with either of the - 
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stations f2a and f2b of another train travelling 
along the track System in proximity to the trait 
lf. Thus, if the attendant at the station a 
desires to converse with the attendant at the sta 
tion b, he may operate the press-to talk key 
44 to complete an obvious circuit for energiz 
ing the switching relay 45. This relay, in oper 
ating, opens its contacts 46 to disconnect the 
input terminals of the receiver 38 from the cou 
pling network 37 and closes its contactS 47 to 
connect the output terminals of the transmitter 
39 to the pickup and radiating circuit 36 through 
the coupling network 3. After the relay 45 has 
thus operated, the attendant at the station a 
may speak into the microphone 4 thereby to 
effect radiation of a voice modulated carrier by 
the radiating and pickup circuit 36. This signal 
is picked up by the circuit 36 provided at the 
vehicle station b, and is transmitted through 
the coupling network 37 and receiver 38 of this 
station to the associated loud speaker 0 for re 
production. After the attendant at Station if a. 
has completed his statenent to the attendant at 
the station b, he may release the key 44 in order 
to condition the equipment at the Station a for 
the reception and reproduction of the reply trans 
mitted from the called station b. Incident to 
the release of the key 44, the relay 45 is de 
energized. In releasing, this relay opens its con 
tacts 47 and closes its contacts 46, thereby to 
disconnect the transmitter 33 from the coupling 
network 37 and to establish a channel for trans 
mitting the reply signal to the input Side of the 
receiver 38. It will be thus understood that 
through selective actuation of the press-to talk 3 
keys 44 respectively provided at the two Stations 
lfa, and fib, a two-way conversation may be held 
between the attendants at these two StatOns. 
Space communication may be carried on between 
the vehicle station la and the vehicle station 
2a, for example, of the train f2 in exactly the 
Sale late. - 

Intratrain communication or intertrain CO2 
munication effected through the use of the vehicle 
station equipment in the manner just explained, 
may be monitored at the way stations within the 
radius of transmission of the vehicle stations in 
volved in such communication. Thus, if the train 

is travelling along the track within the 
radius of reception of the way station 8 at the 
time the facilities of the two stations a and 
f b are being utilized in communicating between 
these vehicle stations, the signals radiated from 
these stations are picked up by the common pick 
up and radiating circuit 3 and are transmitted 
through the coupling network 56 and the contacts 

of the Switching relay Ri () to the input Side 
of the receiver 9. In this receiver, the voice 
modulated carrier is amplified through the two 
stage amplifier 53 and detected in the detector 
and A. W. C. stage 54, following which the voice 
frequency components of the signal are amplified 
in the power amplifier stage 55 and delivered 
through the filter network 57 57a and the con 
tacts 22 of the switching relay R? 2 to the loud 
speaker 65 for reproduction. At this point it is 
noted that the A. W. C. circuit embodied in the 
receiver 49 is of substantially conventional ar 
rangement, and functions to vary the gain. 
through the amplifier 53 inversely in accordance 
with the strength of the received signal carrier, 
whereby the volume of the reproduced Signal is 
maintained substantially constant regardless of 
the strength of the carrier appearing at the input 
side of the receiver, 
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8 
It will thus be apparent that as the train i , 

for example, moves along the track system 0, it 
is successively noved into the ranges of reception 
of the various way stations. 8, 7, 6, etc., so that 
congrunication between the attendants at the 
stations a, and b may be successively moni 
tored by the attendants at the different Way sta 
tions. It will also be understood that the attend 
ant at the vehicle Station a, for example, may 
converse directly with the attendant at any way 
station within the radius of transmission of the 
vehicle station by the simple expedient of calling 
this way station directly. Thus, if the attendant 
at the way station desires to converse with the 
attendant at the way station 8 While the train 

is traveling within the range of communica 
tion between these two stations, he may simply 
throw the press-to talk key 48. 44 to the talk 
position and call the way station í8, either by 
name or number. To reply, it is necessary for 
the attendant at the called way station 8 to actu 
ate the non-locking press-to talk key 86, there 
by to complete an obvious circuit for energizing 
the switching relay R? 2C. In operating, this re 
lay closes its contacts 23 to complete an obvious 
circuit for energizing the associated switching re 
lay R ). At its contacts f 22, the relay Rt 20 
opens the connection between the loud speaker 
G5 and the output circuit of the receiver 49. At 
its contacts 2 ?, the relay Rd 20 completes an ob 
vious path for bridging the microplbone 64 across 
the input circuit of the transmitter 48. 
The relay R ), upon operating, opens its con 

tacts 5 to interrupt the path over Winich anode 
3. 3 

40 

50 

60 
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potential is normally supplied to the four tubes 
of the receiver 49, thereby to render this receiver 
inactive. At its contacts f 15, the relay Rilo com 
pletes an obvious path for impressing positive 
anode potential upon the anodes of the three 
tubes included in the transmitter 48, thus render 
ing this transmitter active. At its contacts 4, 
the relay R. opens the path over which yoice 
Signals may be transmitted from the line 4 to 
the loud Speaker 65 and the input circuit of the 
transmitter 48. At its contacts i3, the relay 
Ri 10 prepares a path for transmitting voice sig 
nals from the microphone 64 to the line. 4. At 
its contacts fil, the relay RO opens the con 
nection between the coupling network 56 and the 
input terminals of the receiver 49. At its con 
tacts 2, the relay R. connects the coupling 
network to the output terminals of the trans 
mitter 48. Thus, the equipment provided at the 
way station 8 is conditioned for the radiation 
of voice modulated carrier Signals to the vehi 
cle station a. More specifically, when the con 
tacts 5 of the relay R, ? ) ale closed to apply 
an operating potential to the anode of tine OScil 
lator 52, operation of this oscillator to generate 
a high-frequency signal carrier is initiated. 
thereafter and when the attendant at the sta 
tion 8 speaks into the loud speaker 65 micro 
phone 64, the generated voice signal is amplified 
through the amplifier 59 and modulated upon the 
generated signal carrier in the modulator stage 
5. The voice modulated signal carrier appear 
ing at the output side of the modulator 5 is im 
pressed between the line 3 and ground through 
the contacts f2 and the coupling network 56 for 
radiation to the pickup and radiating circuit 36 
of the vehicle station ia. At this point, it is 
specifically noted that the voice Signals generated 
through operation of the microphone e4 in the 
manner just explained are not impressed upon 
the line 4. Thus, with only the two relays R 9 
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... and R. 20 operated, the circuit over which voice 
... signals may be transmitted from:the microphone 
... 64 to the line. 4 is held open at the contacts - 0, 

152 and 42 of the three de-energized relays 
ROR100 and R. 40. It is also noted that the 

voice signals which are radiated from the vehi 
cle station - a, and transmitted through the re 
ceiver 49 to the loud speaker 65 for reproduc 
stion during a period when the two. relays R. C. 
- and R. Í 2 ) are de-energized, . are not - repeated or 
relayed to the line 4. . . Under, such circumstances, 
the connection between the output: terminals of 
the receiver. 49 and the line 4 is also...held open 

... at contacts to , ; 52 and 42 of...the three de 

... energized relays R 00, R. 50, and Rf40. 
After the attendant at the way-station 8 has 

completed his reply to the attendant-at-the vehi 
cle station fla, he may, release the self-restoring 

: press-to talk: key 66:34, thereby. to: condition 
... the associated equipment for the reproduction of : 

it, the voice signals, which may be radiated from the 
station i? a in response to his reply. Incident to 
the release of the key 66, the two relays R 20 and 

; R O are successively de-energized' in the order 
:rnamed. : When these" relays restore, the trans 
mitter is , rendered inactive and ; the receiver 

3:active, the coupling "network - 56 iš switched from 
a connection With the transmitter. 48 to a con 
nection. With the receiver. 49; the connection be 
tween the microphone: 64, and the transmitter 48 

- is broken, andsthe Connection betWeen the ioud 
i. Speaker 65 and the receiver 49 is restored; all 
... in a manner which: Will be fully apparent from 
the above; explanation. It will thus be clear that 
through: selective actuation of the press-to-talk 8 

: keys 44 and 66 respectively: provided at the sta 
"...tions ?a, and 8, a two-way communication may 
be held between these: two stations. So...long as 

...the train is travelling within the range of 
communication extending to the way station; 8. 

ASSunning now that the attendant at the vehi 
3: cle? stationi i la: :desires i to : converse with the: dis 
· patcher, at the station : 5, the call to 5the:dis 
patcheri station may be initiated by actuating 

... the call key 43 for a short interval...and: then 
2 releasing the same. : When this key is actuated, 
- the relay 45 is energized through the -contacts 
1843b and the start circuit for the signal: oscillator 
43 is completed at the contacts 43a. With the 
relay 45' energized and the signal oscillator. 42-. 
operating, a carrier: modulated at the...cal."fre 

... quency of thè: oscillator: 42 isº radiated.:from:the 
Station a... ASSuming: that the: call is thus ini 

. ... tiated while the train it is travelling within the 
range of communication between the Stations." a. 
and 8, the modulated carrier. is transmitted 

... through the receiver 49 and the filter network:56d. 
... E56to the inputside of the callsignal"rectifier 62 in this regard it is pointed out that the 

filter. 5757a, has the::function of blocking the 
received call-signal against transmission to... the 
iud - Speaker 65. Similarly, the .filter, 56":56a 
Sthe function of preventing signals, within the 

voice frequency. range from being transmitted 
: to the input. Side of the call signal rectifier. 62. It 
Šis pointed out further that a. Common callIsignal 

requency, preferably of the order of 3,250 cycles, 
i is assigned for calling any way station from any 
vehicle station. In other words, the signal oscil 

ilators 42 as provided at ali: vehicle stations are 
set to operate at this frequency, and the filters 

| 56I 56a as provided at the respective way: sta 
itions are designed to pass only this frequency. 

"The call signal as transmittedthrough the fil 
'fter 5656c to the" rectifier 62: is rectified 

10 
, through this filter and is utilized therein to 
effect a rise, in the current traversing the series 
connected windings of the two relays R 30- and 
R? 40 of sufficient magnitude to cause these relays 

O 

to operate. At its contacts 4 f, the relay R. 40 
opens a point in the circuit for energizing the 
switching relay R. O. At its contacts 42, the 
relay R? 40 bridges the loudspeaker 65 across the 
winding 63a of the transformer 63 and completes 
a path for connecting the indicated transformer 
winding across the output terminals of the re 
ceiver 4948. The relay R30, upon operating, 
closes its contacts 3 to shunt its own winding 
with the Series connected condenser 34 and re 
sistor 35, thereby to render itself slow to release. 
At its contacts 32, the relay Rd 30 completes an 

... obvious circuit for energizing the slow to release 

... relay R?50. The latter relay, upon operating, 
closes its contacts 52 to shunt the contacts 42 
in...the circuits for coupling the line 4 to the 

... input side of the transmitter 48 or the output 
terminals of the receiver 49. At its contacts 5E, 
the relay. Rl 50-prepares a circuit for energizing 
the switching relay R. O. 
... With the three relays. R. 30, R 40 and, R50 
...thus-operated, and with the relay 45 operated 

c. at the vehicle station - if a., a channel including 
- the-transmitter, 39, the contacts 47, the cou 

30 
pling network 37, the space link between the sta 
-tions. if a. and 8, the coupling network 56, the 
receiver 49, the -contacts: 4,42 and 52, and 

... the coupling transformer 63, is provided for 
... transmitting voice. Signals from the vehicle. sta 
tion i? a to the line 4 and over this line to the dispatcher station for reproduction. If, there 
fore, the call is sufficiently urgent, the attendant 
at the station if a. may call the dispatcher by 
speaking into the microphone 4 - and identifying 
sthe train , without Waiting to monitor the line 

... in order to determine the idle or busy condition 
...thereof. On the other hand, if the call is not 
urgent, the normal procedure is for the attend 
ant-at the station to monitor the line. 4. for a 

:... short monitoring period before actually calling 
... the dispatcher. To this end, the key. 43b is re 
leased, thereby to terminate the transmission of 

- the callsignal from the-station a to the way 
-Station 8. . . When this signal is terminated the 
scurrent traversing the winding of the relay Rt 49 

... is rapidly decreased to effect the release of this 
| relay. In restoring, the relay R í 40 opens its con 
tacts i 42-to-interrupt the shunt across the con 

3 tacts - 52. At its contacts f4 , the relay R4) 

5 -completes the prepared circuit through the con tacts. 51-for-energizing the switching relay R? 0. 
- * :The-relay R 0, upon operating, opens its con 

- tacts. to interrupt the channel over which the 
...signal modulated, carrier, was delivered to the 

0. 
inputside of the receiver 49. Due, however, to 
the-described slow. to release characteristics of 

: ... the two relays. R130R 140 and R50, these re 
- lays-stay operated for several. Seconds after the 

... delivery of the call signal voltage to the rectifier 

... 62-is-interrupted. At its contacts 2, the relay 
65 R. O. connects the coupling network 56 to the 

- output terminals of the transmitter 48, thereby 
to prepare, the equipment for the radiation of 

: voice-signals traversing the-line, i 4. At its con 

o 
... tacts. 4, the relay R 01-R110 interrupts the 
path bridging the transformer winding 63a across 
the output side of the receiver. 49. At its con 
tacts 13, the relay. Rif 0 completes a path 

- through the Eparallel connected contacts 52 

75 
is and 42 for bridging the winding 63a across 
"the: input: terminals of the amplifier 50. At its 
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contacts 6, the relay R. 9 opens the circuit over 
which anode current is delivered to the tubes 
of the receiver 49, thus rendering this receiver 
inactive. At its contacts 5, the relay R, f is com 
pletes the previously described circuit for deliv 
ering anode current to the tubes of the trans 
mitter 48, thus rendering this transmitter opera 
tive. From the above explanation, it will be un 
derstood that upon operation of the switching 
relay R. 0, the receiver 49 is rendered inactive, 
and the transmitter 48 is rendered operative to 
radiate voice signals appearing upon the line 4 
as a result of the use of this line in communicat 
ing between dispatcher station 5 and the other 
way or vehicle stations disposed along the track 
f0. Thus if the line 4 is busy, the voice signals 
appearing thereon are impressed upon the input 
terminals of the transmitter 48 through the coul 
pling transformer 63, the contacts 52, and the 
contacts 3. Such voice signals are modulated 
upon the signal carrier generated through op 
eration of the oscillator 52 and are delivered to 
the line 3 for radiation to the vehicle station 
a through the contacts 2 and the coupling 

network 56. It will be apparent, therefore, that, 
if the line 4 is busy at the time the call to the 
dispatcher station 5 is initiated at the vehicle 
station f f, the attendant at this vehicle station 
may ascertain this fact during the short moni 
toring period which is determined by the release 
time of the relays R30 and R150 R 40. After 
a period of from ten to twenty seconds, starting 
with the operation of the relay Rif 0, the relay 
R. 30 is sufficiently de-energized to release. Upon 
restoring, this relay opens its contacts 32 131 
to interrupt the path over which the delay in 
pedances 34 and 35 are connected in shunt, with 
its own winding, thereby to render itself fast to 
operate. At its contacts 32, the relay R. 3) de 
energizes the relay R i 50. The relay R 59 nowy 
restores and opens its contacts 5 to de-energize 
the Switching relay R. O. 
At its contacts and 2, the relay R. 

disconnects the line 3 from the output terminals 
of the transmitter 48 and reconnects this line 
to the input terminals of the receiver 49. At its 
contacts 5 and 6, the relay RO opens the 
circuit for delivering anode current to the tubes 
of the transmitter 48 and recloses the circuit for 
delivering anode current to the tubes of the re 
ceiver 49. Thus, the transmitter 48 is rendered 
inactive and the receiver 49 is endered active. 
At its contacts 3, the relay RO opens the 
described path for bridging the transformer 
winding 63a across the input terminals of the 
amplifier 59. At its contacts 4, the relay RC 
completes a path through to the closed con 
tacts 52 for prepairing cl circuit for bridging the 
transformer winding 63a across the output termi 
nals of the receiver 49. Thus the equipment pro 
vided at the way station 8 is restored to normal. 

If upon monitoring the line 4 in the manner 
just described the attendant at the vehicle sta 
tion a finds that the line is idle, he may then 
call the dispatcher at the station 5 by again 
pressing the key 43 and talking into the micro 
phone 4. When the key 43 is operated, the re 
lays 45, R30, R 45) and R. 50 function in the 
manner explained above to condition the equip 
ment at the way station 8 for the relaying of 
voice signals from the station a to the line 4. 
Accordingly, the attendant may speak into the 
microphone 4 and identify the vehicle station. 

a, as a calling station at the dispatcher station 
5. Upon release of the key 43, the relayS R3, 
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12 
R40 and R 59 function to first establish the de 
Scribed monitoring channel and to then restore 
the equipment at the way station 8 to normal. 
From the above explanation it will be appar 

ent that the described monitoring period is meas 
ured by the release time of the relays RI30 and 
R. 50. If desired, the two relays R30 and R50 
may be of the dash-pot type, in order to provide 
for monitoring periods of longer duration than 
can be obtained by conventional slow-to-release 
relays. It will also be understood that since the 
three relays R 30, Rf40 and R. 50, as respectively 
provided at the different way stations, are ar 
ranged to respond to call signals of the same fre 
quency, i. e., 3250 cycles, and the vehicle stations 
are equipped to transmit call signals of only this 
frequency, the equipment at two of the way sta 
tions may be concurrently operated in the exact 
manner described above when a call signal is 
radiated from a vehicle station. Thus if the sta 
tion fla is located at a point between the two 
Way Stations T and 8 at the time the above 
described call to the dispatcher station 5 is 
initiated thereat, the equipment at each of the 
tWO stations 8 and will be concurrently oper 
ated to establish two parallel monitoring and call 
channels between the line 4 and the vehicle 
Station a. 
AS indicated above, if the line 4 common to 

the Several Way stations is not busy at the time 
the above described call is initiated at the vehicle 
Station f a, the attendant at the latter station 
may audibly call the dispatcher attending the 
Station 5 by Speaking into the microphone 4 and 
identifying his particular vehicle station. The 
voice currents are modulated upon the carrier 
Output of the transmitter 39 and radiated to the 
Way Station 8 where they are picked up by the 
receiver 49, demodulated in the detector 54, am 
plified in the amplifier 55 and transmitted 
through the coupling transformer S3 and over the 
line 4 for reproduction by the loud speaker at 
the dispatcher station 5. They are also deliv 
ered from the receiver output circuit through the 
contacts 22 to the loud speaker S5 for reproduc 
tion. Thus the attendant at the way station 8 
is informed that the dispatcher is being called 
from the vehicle station I a... Knowing the iden 
tity of the vehicle station fa, the dispatcher 
attending the Station 5 may, by consulting train 
Schedules, ascertain the approximate location of 
the train along the track System : ) and thus 
be informed as to the proper way station to seize 
in Order to establish a two-Way communication 
channel between the dispatcher station and the 
calling vehicle station fa. In the case under 
consideration, the dispatcher can readily ascer 
tain that the way station 8 is within the range 
of communication with the vehicle station a. 
To Seize this Way Station, the dispatcher may 
actuate the locking call key 26, thereby to ener 
gize the relay 30. This relay, in operating, bridges 
the output terminals of the 4000 cycle oscillator 
22 across the conductors of the line 4. The high 
frequency Voltage is passed through the filter 58 
at the Way Station i8 and is impressed upon the 
input circuit of the amplifier 59. At each of the 
other way stations. the band pass filter 58 func 
tions to prevent the described call signal voltage 
from appearing in the input circuit of the asso 
ciated amplifiers 59. The signal voltage appear. 
ing at the output side of the illustrated filter 58 
is amplified through the annplifier 59, rectified in 
the detector 60, and the direct current component 
thereof is utilized to decrease the bias between 

  



.."...the input electrodes of the control tube 6, there 
by to increase the current traversing the winding 
of the call-relay R00. This current increase is 

i sufficient to cause the relay.R.OO to operate. At 
** its contacts 10 l; the relay R.100 bridges the trans 
former winding 63a across the output terminals 
of the receiver. 49 and prepares a path for bridg 
ing this * Winding i across -- the input" terminals of 

5...the-transmitter: 48. At its contacts, O2, the relay 
R00 prepares a circuit for energizing the switch 

...ing relay R. O. The station call key 26 is held 
it in its offenormal position to maintain the output 
3.5 terminals of the oscillator 22 bridged across the 

": conductors of the line 4: for the duration of the 
is call to the vehicle, station .lia. Substantially lij 

'': concurrently with the operation of this key, the 
"..."press-to talk"key 34 is: Operated to' 'complete. an 

": obvious path for connecting the negative"Iter 
minal of the battery 35 to the line, conductors 

" ; ; 4a and 4b through opposite halves of the trans. 
i: former winding 33a. The voltage thus: applied 

F, to the conductors of the line. A serves to ener 
gize: the switching relay RO in a circuit, which 
includes the conductors. 4a, and 4b in parallel, 

* the two halves of the transformer winding 63b. 
s" and the contracts 02. In operating, the: relay 
Rio prepares the equipment at the way:"station 
8 for the radiation of voice signals 'inpressed 

. ..., upon the line 4 in a manner which will be fully 
... apparent from the preceding explanation. Fol. : 

: ...lowing the operation of the two keys 26. and 34 
to effect the described switching operations at the 

; : 'way station 8, the dispatcher attending thiesta 
'tion 5 may speak into the microphone or trans 
mitter embodied in the Sub-station equipment : 
32 to transmit voice signals' over the line 4 to 

" ... the way station 8. With the transmitter 48 
active, these signals are modulated upon the car 
rier output of the oscillator 52 and radiated from 

: '... the line 3 to the pick up and radiating circuit 
36 at the vehicle station a.... Fron this circuit, 

"...they are transmitted through the coupling net 
** twork 3; and the receiver 38 to the loud speaker 
(iii. 40 for reproduction. It will be noted that since 
* -the-relay Rif 0 is operated, the contacts! i? 4. are 
“open to "prevent the voice signals' originating at 

he dispatcher station 5 from being reproduced 
by-the-loudspeaker 65. After the dispatcher has 

's-answered the call in the manner, just described, 
he key 34 may be restored to normal to de-eners. 50 
gize the switching relay R O and thus prepare 
he equipment at the way station 8 for the 

trainsmission of voice signals in the reverse direc 
ion, i.e., from the vehicle station a to the dis 

ºpatcherºstation 32. º. To initiate such voice trans 
'mission, it is obviously necessary for the attend 
"ant" at the vehicle. Station a to actuate the 

" - press-to talk key 44 for the purpose of associat 
ing *the "transmitterª 39' With "the pickup and radi 
-ating circuit 36. More generally, it will be ap 
parent from the above explanation that by ap 

r" "propriate manipulation of the press-to talk:keys 
* 44 and 34 respectively provided at the two sta 
'rtions if a. and 5, voice signals may be trans 
"*"mitted in either'direction''betWeenrºtheSetWo Sta 

tions over a communication channel which in 
* '''cludes, the "space - link between the“ stationi* i a 
and the way station 18 and the wire link con 
"necting this way station. With the dispatcher sta 
'tion 5. The voice signals originating at the ves 
hicle station are reproduced by the loudspeaker 
5 and serve to “keep the attendant at the Way 
tation: 8 advised as to the duration of the call. . . 

After the conversation has been concluded: the 
ispatcher 3 at: thé : station 3, 15-may, releasé : the 
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... "equipment at the way station 8 by restoring the 
"...call key 26 to-normal. In response to this: oper 
:ation, the relay. 30 restores to disconnect: the out 
put terminals of the oscillator 22 from: the line 
conductors 4a and 4b, thereby to de-energize 
the-call relay R 00. In releasing, the relay R F OO 

: opensits contacts Of to interrupt, the paths over 
which the transformer winding 63a, may be selec 
stively bridged across the input terminals of the 
transmitter 48 or the output terminals of the re 
ceiver: 49. Thus, the equipment at the way, sta 
tion I-8 is restored to normal. 

The : manner II, in which "the ª COmmuniciàtion 
*... equipment respectively provided at the othersway 

'stations may be seized: on a selective basis 
through selective operation of the call keys, 24, 
25 and 27 will be evident from the preceding ex 
planation. It will also be understood that if the 
dispatcher attending the station 5 desires to talk 
with the atténdant at the way.” station. 18; för ex 
ample, the call key. 26 is actuated to impress the 

... output voltage of the oscillatoir 22.3 across: the 
conductors of the line, 4 and thus effect...opera 
tion of the call relay R. O. With this relay oper 
ated and the two relays R 00...and R20 released, 
voice Signals... transmitted over the line f4: from 
the dispatcher station f5 are impressed upon 
the loud speaker. 65, through the coupling trans 
former 63 and the -contacts, O, f4: 'and: 22. 
Such signals are not impressed: upon the input 
side of the transmittei. 48; for radiation fron: the 
way station 4. Thus, with only the relay, ROO 
operated at the station 8, the path for trans 
mitting voice signals from the line 4 to the 
transmitter 48 is held open at the-contacts: 3. 
To answer the call; it is necessary, for the at 

| tendant at the :Way::Station : 8 to : actuateºthe 
"' press-to talk key 66 for the purpose of energizing 

the relay R.20. This relay, in operating, closes 
40 its contacts 23, to energize the switching relay 

R. O. At its contacts. 2.; and 22., the relay 
R? 20 disconnects the loud speaker 65 from the 
transformer winding 63 and prepares a path for 
bridging the microphone 64 across this trans 
former winding. The relay R 0, in operating, 
closes its contacts if 3 to connect the microphone 

* 64 across the transformer winding 63a. The re 
maining circuit switching operations of the relay 
R 0 are without effect. Following operation of 
the relays R?.20 and R? 0, voice signals may ob 
viously be transmitted from the microphone 64 
through the transformer 63 and over the line 4 
for reproduction by the loud speaker provided 
at the dispatcher station 5. It, Will be under 
stood, therefore, that by 'selective' actuation of 
the press-to talk key 66 at the called way station 
8, voice signals' may be transmitted in either 
direction between the two stations 5 and 8." In 
this regard it will be 'noted that with the two re 
lays R C and R. 20 operated, the transmitter 48 
is conditioned for operation and voice signals 
developed through operation of the mircophone 

- 64 are impressed upon the input circuit of this 
“ transmitter. “Thus, the voice signals are radi 
5ated by the 'transmitter 48...and are received at 
the vehicle station of any vehicle moving along 
the track Systern to within the range of transmis 
Sion of the way station, 8.3. The attendant at 

-- "any Such vehicle: Station is thus informed that the 
7) 
'' of the equipment at the way station 8 is under 

: the control of the dispatcher attending the sta 
| tion 15, sich release being effected by restoring 

-Way station 8 is busy.: Here again, the release 

Ithe call key. 26 to normal to effect theideenergiza 
tion rand-release of the call relay: RiGO.'. 
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manner entirely similar to that just described, 
the dispatcher attending the station 5 may Se 
lectively call the attendants at any one of the Way 
stations 6, 7, 9, etc., associated with the 
line 4. 

It will be noted that when the equipment at 
the way station 8 is not in use on calls involving 
the dispatcher station 5, all of the relayS pro 
vided thereat are deenergized. With the relays 

- R? 00, R 50 and R 40 restored, the contacts it, 
52 and 42 are open to prevent voice signals 
from being transmitted from the line 4 to the 
loudspeaker 65 or the input circuit of the trans 
mitter 48 and to prevent voice signals froin being 
transmitted from the output circuit of the l'e- 
ceiver 49 or the microphone 64 to the line . 
Thus, the line A is guarded against receivilg 
voice signals which might interfere with the use 
thereof by the dispatcher attending the dispatcher 
station 5. If the attendant at the Way Station 
8, for example, desires to monitor the line 4 

for the purpose of determining the idle or busy 
condition thereof, he may actuate the key í 24 
to bridge the loud speaker 65 and the input, cil 
cuit of the transmitter 48 across the transfor Eiler 
winding 63a, over a path which includes the coin 
tacts fig and the contacts 22. With this noni 
toring connection established, voice signals ap 
pearing upon the line 4 are obviously tiranSritted 
to the loud speaker 65 for reproduction. If upon 
establishing this monitoring connection, the at 
tendant at the way station 8 ascertains that the 
line 4 is idle, he may call the dispatcher Station 
5 by actuating the press-to talk key 68, thereby 

to effect the sequential operation of the two relays 3 
R20 and R, f : 9 in the manner described above. 
With these two relays operated, the loud Speaker 
S5 is disconnected from the transformer wind 
ing 63 and the microphone 64 is bridged across 
this winding to complete a channel over which 
voice signals may be transmitted to the dis 
patcher station 5 for reproduction. After insti 
tuting a call in the manner just described, the 
attendant at the way station 8 may, by selective 
operation of the key 66, condition the equipmerit 
at the way station i 8 for the reception Of sig 
nais received over the line 4 or the transmission 
of signals to this line, thereby to provide for a 
two-way communication with the dispatcher sta 
tion 15. After the call is completed, the key í2 
should be restored to normal in Order to intel 
rupt the minotoring connection between the loud 
speaker 55 and the line 4, 
While there has been described what is at pres 

ent considered to be the preferred embodiment 
of the invention, it will be understood that various 
modifications may be made therein which are 
within the true spirit and scope of the inven 
tion as defined in the appended claims. 

claim: 
1. A system for communicating between a dis 

patcher station and a vehicle moving along a 
predetermined route, comprising way stations 
provided at spaced points along said route and 
each including Space transmitting and receiving 
means, signal radiating and pickup neanS cQii 
mon to the transmitting and receiving means at 
said way stations, a station carried by said vehicle 
and including space transmitting and receiving 
means, a signal single tupo-Uay telephone chan 
nel commonly associating said way stations with 
said dispatcher station and constituting the Soie 
means for such purpose, and means for selectively 
establishing communication channels between 
said dispatcher station and said vehicle station 
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over routes which respectively include different 
ones of said way stations. 

2. A system for communicating between a dis 
patcher station and a vehicle moving along a 
predetermined route, comprising Way Stations 
provided at Spaced points along said route, a 
single tuv?-???? telephone channel ??????ly (?s 
sociating a dispatcher station with the 20cy Sta 
tions, a station on said vehicle, means providing 
for space communicating between said vehicle 
Station and different ones of Said way Stations 
When said vehicle is disposed at different points 
along said route, and means controllable Solely 
by vagy of Said telephone channel for selectively 
establishing communication channels between 
Said dispatcher station and Said Vehicle station 
over routes which respectively include different 
ones of said way stations and all of which include 
said telephone channel. 

3. A system for communicating between a dis 
patcher station aind a vehicle moving along a pre 
determined route, comprising Way stations piro 
vided at spaced points along said route, a Single 
two-way telephone channel commonly associat 
ing the dispatcher station with the way stations, 
a station on said vehicle, means providing for 
Space communication between said vehicle sta 
tion and different ones of said way stations when 
said vehicle is disposed at different points along 
said route, means at said vehicle station for 
signaling said dispatcher station over different 
routes which respectively include the nearest ones 
of said way stations and all of 21hich include sold 
telephone channel as said vehicle moves along 
Said predetermined route, and nearls at said dis 
patcher Station controilable Solelgy by vagy of Said 
telephone channel for establishing communica 
tion channels between said dispatcher station 
and said vehicle station over routes which respec 
tively include different ones of said way stations 
and all of which include Said telephone channel. 

4. A system for communicating between a dis 
patcher station and a vehicle moving along a 
predetermined route, comprising way stations 
provided at Spaced points along said route, a 
single tudo-way telephone channel commonly as 
Sociating Said dispatcher Station nyith Said Day 
Stations, a station on said vehicle, means provid 
ing for space communication between said vehicle 
station and different ones of said way stations 
when said vehicle is disposed at different points 
along said route, means at said way stations se 
lectively controllable from Said dispatcher sta 
tion solely by Udy of said telephone channel for 
establishing One Way communication channels 
between Said dispatcher Station and said vehicle 
Station over routes which respectively include dif 
ferent ones of said way stations and all of which 
include said telephone channel, and means at the 
Way station included in any one of said commu 
nication channels and controllable from at least 
One of the vehicle and dispatcher stations...for 
changing the direction in which signals may 
be transmitted over the communication channel. 

5. A System for communicating between a dis 
patcher Station and a vehicle moving along a 
predetermined route, comprising way stations 
provided at Spaced points along said route, a 
single t?Jo-?Jay telephone cha???I ??????ly as 
sociating the dispatcher station vith the vay 
Stations, a station on said vehicle, means provid 
ing for Space communication between said ve 
hicle station and different ones of said way sta 
tions. When said vehicle is disposed at different 
points along said route, means at said dispatcher 
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station for selectively seizing said way stations 
solely by Day of said telephone channel to es 
tablish one way communication channels between 
said dispatcher station and said vehicle station 
over routes which commonly include said tele 
phone channel, and means at any seized one of 
said way stations controllable from said dis 
patcher station over said telephone channel for 
changing the direction of signal transmission 
over the established communication channel. 

6. A system for communicating between a dis 
patcher station and a vehicle moving along a 
predetermined route, comprising way stations 
provided at spaced points along said route, a 
station on said vehicle, said way stations and 
vehicle station each including space communi 
cation equipment of limited predetermined com 
municating range in either direction along said 
route, said way stations being so spaced along 
said route that the range of communication of 
each way station substantially overlaps the range 
of communication of each adjacent way station, 
whereby said vehicle station is successively moved 
into the ranges of communication of different 
pairs of said way stations. as Said vehicle pro 
ceeds along said route, and means for selec 
tively establishing communication channels be 
tween said dispatcher station and said vehicle 
station over routes which respectively include 
the way station nearest or next nearest Said 
vehicle. 

7. A system for communicating with a vehicle 
moving along a predetermined route, comprising 
a master station, a plurality of way stations 
located at spaced points along, said route, a single 
two-way telephone signal channel commonly 
associating said master station with said way sta 
tions, said way stations each including Space 
communicating equipment for radiating signals 
to a vehicle moving along said route and for re 
ceiving signals radiated from the vehicle, and 
means controllable from said master station 
over said solely by way of said telephone 
signal channel for selectively associating said 
way stations with said channel for the trans 
mission of signals between said master station 
and the space communicating equipment at any 
selected way stations over said telephone channel. 

8. A system for communicating with a vehicle 
moving along a predetermined route, compris 
ing a master station, a plurality of way stations 
located at Spaced points along Said route, a Single 
two-way telephone signal channel commonly 
associating said master station with said way sta 
tions, said way stations each including space 
communicating equipment for radiating signals 
to a vehicle moving along said route and for re 
ceiving signals radiated from the vehicle, means 
controllable from said master station over said 
solely by way of said telephone signal channel 
for selectively associating said way stations with 
said channel for the transmission of signals in 
one direction by way of said channel between 
said master station and the Space communicating 
equipment of the selected way station, and means 
at the selected way station, also controllable 
over said signal channel, for controlling the 
equipment at the selected way station to change 
the direction in which signals may be transmitted 
between the master station and the selected way 
station by Day of said channel. 

9. A system for communicating with a vehicle. 
moving along a predetermined route, comprising 
a master station, a plurality of way stations locat 
ed at spaced points along said route, a signal 
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channel commonly associating said master sta 
tion with Said way stations, said way stations each 
including Space communicating equipment for 
radiating signals received over said channel to a 
vehicle moving along said route and for relaying 
Signals radiated from said vehicle to said chan 
nel, means at said master station for selectivey 
transmitting control signals over solely by Day 
of Said channel having frequencies respectively 
corresponding to the different way stations, and 
Ileans at Said way stations selectively responsive 
to Said control signals of different frequencies for 
Selectively associating said way stations with said 
channel for the transmission of signals between 
Said master station and the space communicating 
equipment at any selected way station. 

10. A Systein, for communicating with a ve 
hiele moving along a predetermined route, com 
prising a master station, a plurality of way sta 
tions located at Spaced points along said route, a 
two-conductor signal channel commonly associ 
ating said master station with said way stations; 
Said Way stations each including space commu 
nicating equipment for radiating signals received 
Over Said channel to a vehicle moving along said 
route and for relaying. Signals radiated from said 
vehicle to Said channel, means at said master 
Station for selectively transmitting control sig 
nals over Said channel having frequencies respec 
tively corresponding to the different way stations, 
means at Said way stations selectively respon 
Sive to Said control signals of different frequen 
cies for Selectively associating said way stations 
With Said channel for the transmission of sig 
nails received by the equipment at the selected 
Way station to Said master station over said 
channel, and means at the selected way station 
controllable over the two conductors of said 
channel in parallel from said master station for 
Selectively conditioning the equipment at the se 
lected way station for the radiation of signals 
???Ved Over said channel from said master sta 

11. A System for communicating with a ve 
hicle moving along a predetermined route, con 
prising a master station, a plurality of way sta 
tions located at Spaced points along said route 
a signal channel commonly associating said 
master station with said way stations, said way 
stations each including space communicating 
equipment for radiating to a vehicle moving 
along Said route signals having frequencies with 
in a predetermined frequency band and received 
Over Said signal channel and for relaying signals 
radiated from said vehicle to said channel, means 
at Said master station for Selectively transmitting 
contro signals over said channel having fre 
quencies outside said predetermined frequency 
band, and respectively corresponding to the di 
ferent Way Stations, and means at said Way state 
tions selectively responsive to said control Signals 
of different frequencies for selectively aSSOciating 
Said Way stations with said channel for the 
transmission of Signals between said master sta 
tion and the Space eonmunicating: equipment at 
any Selected way station. 

12. A System for eonmunicating with a ve. 
hicle moving along a predetermined route, com: 
prising a master station, a plurality of way sta 
tions located at Spaced points along said route, a 
two-conductor signal channel COEamonly con 
necting Said Way stations with said master station, 
Said Way Stations each including space communi. 
cating equipment for radiating to a vehicle mov 
ing along said route signals having frequencies 
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within a predetermined frequency band and re 
ceiyed oyer said signal channel from said mas 
ter" station, and for relaying signals radiated from 
said vehicle to said channel, means at said mas 
ter station for selectively transmitting control 
Signais Over said channel having frequencies out 
side said predetermined frequency band and re 
Spectively corresponding to the different way sta 
tions, means at Said way stations selectively re 
Sonsive to Said control signals of different fre 
Cuencies for Selectively aSSociating said Way Sta 
tions with said channel for the transmission of 
signals received by the equipment at the Selected 
Way station to Said master station over said chan 
ne, and means at the Selected Way station con 
tirolable over the two conductors of Said channel 
in parallel for Selectively conditiOning the equip 
Iient at the Selected Way Station for the radiation 
of Signals received over said channel from Said 
master station. 

13. A System for communicating between a 
Easter Station and a vehicle moving along a pre 
determined Oute, COrprising a Way Station lo 
cated along Said route, a station on Said vehicle, 
28ans at Said. Vehicle and Way Stations provid 
iing a space cominunication link between said ve 
hicle and Way Stations, a general purpose com 
intinication channel associating said master sta 
tion with said way station, and means at said 
Way Station controllable Over said Space link from 
said vehicle station for permitting Said communi 
cation channel to be nonitored from said vehicle 
Station over Said space link. 

14. A system for communicating between a 
Easter station and a vehicle moving along a pre 
deteriained route, comprising a way station lo 
cated along Said route, a station on Said vehicle, 
28ains at Said Yehicle and Way Stations provid 
ing a space communication link between said ve 
hicle and Way Stations, a general purpose com 
In lication channel aSSociating Said master Sta 
tion. With said Way Station, and means at Said 
Way Station controlable Over said space link from 
Said Vehicle Station for establishing a calling 
COnnection betWeen Said Vehicle and master Sta 
tions which includes said space link and over 
Which a call Signal may be transmitted to Said 
Aaster Station, and for then altering the con 
nection to establish a monitoring connection be 
tween Vehicle and Way stations over which said 
Orin unication channel may be monitored from 

Saidi vehicle Station. 
5. A System for communicating between a 

Inaster station and a vehicle moving along a pre 
determined route, comprising a way station lo 
cated along Said route, a station on said vehicle, 
Eleans at Said vehicle and Way Stations providi 
iiga, Space connunication link between said ve 
higle and way stations, a general purpose com 
LEication channel associating Said master sta 

tion With Said Way station, means at said way 
Station controllable over said Space link from 
said vehicle station for establishing a calling 
connection between said vehicle and master sta 
tions, which includes Said Space link and over 
which a call signal may be transmitted to said 
raster station, and for then altering the con 
nection to establish a monitoring connection be 
tween vehicle and Way stations over which said 
carinunication channel may be monitored fron 
said vehicle station, and means at said way sta 
tion controllable Over said Communication chan 
nel from Said master Station for establishing a 
communication connection between said master 
station and said vehicle station which includes 
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said communication channel and space link in 
Series, - - - - - 

16. A System for communicating between a 
master Station and a vehicle moving along a pre 
determined route, comprising a way station lo- . 
cated along Said route, a station on said vehicle, 
Space communication equipment at said vehicle 
and way Stations providing a space communica 
tion link between said vehicle and Way stations, 
a general purpOSe COmn'Unication channel asso 
ciating said master station with said way station, 
means at said vehicle station for transmitting a 
control signal to said way station over said space 
link, means at said way station responsive to said 
control signal for conditioning the equipment at 
said way station to relay signals radiated from 
said vehicle station to said communication chan 
nel, thereby to permit call signals to be trans 
mitted to said communication channel from said 
Vehicle Station, and means operative following 
the operation of Said last-named means for con 
ditioning, for a, period of limited duration, the 
equipment at Said Way station to relay signals 
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received over said communication channel to 
Said Space link, whereby said cornmunication 
channel may be monitored fron said vehicle 
station. 

17. A system for communicating between a 
master Station and a vehicle moving along a pre 
determined route, comprising a way station lo 
cated along Said route, a station on Said vehicle, 
Space Connlinication equipment at Said vehicle 
and Way Stations providing a space communica 
tion link between said vehicle and way stations, 
8, general pürpOSe communication Chiannel aSSO 
ciating Said master Station with said way station, 
means at said vehicle station for transmitting a 
control signal to said way station over said space 
link, means at Said way station responsive to 
Said control signal for conditioning the equip 
ment at Said Way station to relay Signals radi 
ated from Said vehicle station to said communi 
cation channel, thereby to permit call signals to 
be transmitted to said communication channel 
from said Vehicle station, means operative foi 
lowing the operation of said last-named means 
for conditioning, for a period of limited duration, 
the equipment at Said Way station to relay signals 
Over Said Space link from said communication 
channel, whereby said communication channel 
may be monitored from said vehicle station, and 
means at Said Way station controllable over said 
Communication channel from said master station 
for establishing a communication connection be 
tween Said master station and said vehicle station 
Which includes said communication channel and 
Space link in series. 

18. A System for communicating with a vehicle 
moving along a predetermined route, comprising 
a dispatcher station, a plurality of Way Stations 
located at spaced points along said rClte, a sta 
tion on said vehicle, a single general purpose tato 
Dire communication channel Colin only associ 
ating said dispatcher station with said Way sta 
tions, said way stations and said vehicle station 
each including Space communicating equipment 
for radiating signals and receiving radiated sig 
inals, whereby different space coininunication 
links may be established between said vehicle 
station and different ones of said Way Stations, 
and means controllable from said dispatcher sta 
tion over solely by way of said two-wire com 
munication channel for selectively establishing 
communication channels between said dispatcher 
and Vehicle stations over routes which respec. 

  






