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My invention relates, in general, to traf?c con 
trol systems and is more particularly concerned. ~ 
with systems for controlling the movement of ve- ‘ 
hicular tra?ic by radio signalling means. 
My invention is particularly applicable to traf 

?c control systems in which colored lights or mov 
ing semaphore arms serve as signals for control 
ling the movement of tra?ic on” various parallel. 
or intersecting lanes, suchyasi/is the case in rail 
road and automobiletra‘?ic control systems re 
spectively; but?it/will be readily understood that 
this particularization constitutes no limitation on 
the invention which may alsov be employed ‘in 
many applications apart from that outlined.‘ 

Heretotore in the majority of tra?lc control 
systems it has been customary to employ colored 
lights or other visible signalling devices such as‘ 
moving semaphore arms or discs to indicate to 
the operator of a moving vehicle that he should 
continue in his course, change speed, or stop at 
predetermined points. Since the e?lciency of 
operationof such visualv devices is subject to ob 
jectionable variations because of poor visibility 
commonly encountered in snow, rain, dust storms 
and fog wherein the range of visibility is serious 
ly limited, the degree of control of such signaling 
devices is uncertain and in many cases entirely 
ine?ective. It is well known that one of the 
major causes of railroad and highway accidents 
during storms has been through the lack of re 
ception of a stop signal by the driver because 
of his restricted range of vision. with present 
automobile trai?c control systems, especially, 
many accidents have been caused by inability 
of the driver to see the control light in timebe 
cause of heavy trafdc' which» requires the full 
attention of thevdriver, unfamiliarity‘with the 
location of the signals, confusion with other 
lights, or the blinding eil'ects of sunlight in late 
afternoon when on a highway leading in the di 
rection of sunset. 7 > 

It is a primary object of the present invention 
to provide dependable and comparatively simple 
means by which the illustrative directional 
quasi-optical characteristics of wave propaga 
tion from an ultra-high frequency'radio trans 
mitter cooperatively associated ‘with a trailer 
signal control device are employed to e?’ectse 
lective operation of 'a predetermined‘ signal con-i 
nected with an ultra-'high‘l'requency' radio re 
ceiver installed in amoving vehicle 
towards the radio signal‘ source, ‘ i 

It is an additional object to my invention to 
provide means by which predetermined changes 
in the characteristics of a polarized quasi-optical 

proceeding " 

10 

radio wave are affected in correlation with pre 
determined changes in the visual‘ signals of a 
trai’llc control device employing» colored lights or 
moving signal indicating media. _ 7 
Another object of my invention is to provide 

means by which predetermined changes in the 
modulating characteristics of a polarized ultra 
high frequency radio wave are effected in. corre 
lation with predetermined changes in the char 
acter of visual signals of a tra?ic control device 
employing colored lights or other visible signal 

, ling media. - 
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It is a further object of my invention topro 
vide a uni-directional ultra-high frequency radio 
trafllc control system which will be unaffected by 
atmospheric conditions and which will cause no 
‘interference with communication ‘services such ' 
as television and broadcasting on substantially 
the same or adjacent ultra-high frequency radio 
channels. ‘ 

Another object of my invention is to provide - 
a simple construction of directionally selective 
ultra-high frequency radio ‘receiving apparatus 
adapted to be mounted on a. movingvehicle for 
cooperation with directional ultra-high fre 
quency radio transmission apparatus synchro 
nized in operation with a tra?iclight or sema 
phore system for reproducing in the vehicle, vis 
ual and audible indications corresponding to the 
character of the visual signal from the tramc 
light or semaphore. 
A further object of my invention is to provide 

‘a construction oi!v ultra-high frequency radio 
transmitting equipment which may be readily 
mounted on conventional types of tramc control 
devices without the alteration of such devices, 
for the purpose of emitting radio control signals 
to operate signal indicating devices within auto 
mobiles, railroad trains, or other moving vehicles. 
A still further object of my invention is to 

provide means whereby telephonic traiilc control 
messages, police department warnings, highway 
directions, standard time signals, advertising, or 
other intelligence may be transmitted to the in 
terlor of a moving vehicle simultaneously with 
the emission of tra?lc signals by an ultra-high 
frequency radio transmitter. 
Other andi'urther objects of my invention re 

side in the constructional and circuit arrange 
ments for directional ultra-high frequency radio 
signal‘ emitting ‘devices‘aasociated with tramc 
control devices andultra-high frequency radio 
signal receiving devices installed on av railroad 
train, automobile or other vehicle, as set forth 
fully in the speci?cation hereinafter following, 



2 
and by reference to the‘ accompanying ‘drawings 
in which: . ' ' 

Figure 1 is a front elevational view of a rail 
road signal semaphore and light vsystem with 
support therefor, depicted herewith to illustrate 
one embodiment of my invention, showing the 

‘jfsultra-high frequency radii wave generator, and 
" associated dipole’ ante?a unit included in-my in 

. n 'vention mounted on the movable signal sema 
' phore arm to effect angular displacement of the 
longitudinal axis of the- dipole antenna with a 
corresponding angular movement of the sema 
phore arm, thereby effecting changes in the po 
larization characteristics of the emitted radio 
wave in accordance with correlated changes in 
the character of the vrailroad signal. 
Figure 2 is a side elevational view of the same 

signal semaphore with the ultra-high frequency 
oscillator and dipole antenna disposed in the 
position shown in Figure 1. . 
Figure 3 is an elementary schematic diagram 

of the ultra-high frequency oscillator and dipole 
antenna, illustrating the degree of angular rota-‘ 
tion effected by the longitudinal axis of the an 
tenna in accordance with similar angular 

- changes in the signalling positions of the sema 
phore arm, thereby effecting changes in the po 
larization characteristics of the emitted wave. 
Figure 4 is an elementary schematic diagram 

of one form of polarized microwave radio re 
ceiver and associated signal indicating system 
embodied in my invention for use in cooperation 
with the polarized microwave transmitter of the 
preceding figures, and shown herewith to aid in 
illustrating the principle of operation of the sys 
tem and devices of my invention. 
Figure 5 is a schematic diagram in simple 

isometric projection; to illustrate the operative 
coordination between the horizontal position of 
the dipole antenna when the semaphore arm is 
in the horizontal “stop” position, and the hori 
zontal receiving dipole connected with an ultra 
high frequency detector 'and signal indicating 
device installed in a moving vehicle, to give visual 
and audible indication therein of the character 
of the semaphore signal. 
Figure 6 is a schematic diagram of the verti 

cal receiving dipole with associated detector and 
signal indicator shown in Figure 4, illustrating 
the effective reception of a vertically polarized 
ultra-high frequency signal by the vertical re 
ceiving dipole when the transmitting dipole is in 
an approximately vertical position correspond 
ing to the vertical or "go” position of the sema 

- phore arm, as will be explained hereinafter. 
Figure "I is a schematic diagram of one am 

bodlment of an ultra-high frequency radio re 
‘ ceiving system, installed in the cab of a locomo 
tive or other moving vehicle, which employs auto 
matic means to change the angular position of 
the longitudinal axis of the receiving dipole with 
reopectto the position of the transmitting dipole, 

10 

_ bodied in my invention.' 

21,818 
high frequency oscillator and dipole antenna 
unit, enclosed in a weatherproof housing, as em 

Figure 10 is a front elevational view of the de 
‘vice shown in Figure 9, a vertical cross section 
being taken along lines A—A and B-B as shown, 
to illustrate the preferred arrangement of parts 
within the-protective housing of said oscillator 
and dipole antenna. , , ~ - 

Figure 11 is a circuit diagram of the ultra-high 
frequency oscillator and dipole antenna em 
bodied in the unit shown in Figures 9 and 10. 
Figure 12 is a front elevational view of a modi 

, ?cation of the ultra-high frequency radio traffic 
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and simultaneously to select particular segments - 
of a commutator operatively coordinated with 
particular positions of the receiving dipole, there 
by providing ‘selective control of signal lights in 
the vehicle, or automatic power and brake con‘ 
trol if desired, in accordance with the character 
‘of the semaphore signal as will be explained here 
inafter. . ' 

Figure 8 is a circuit diagram of one form of 
ultra-high frequency detector circuit employed in 
a receiving system of the type shown in Fig 
ure '1. 
Figure 9 is a plan view of one form of ultra 

control device previously illustrated, showing the 
employment of a fixed ultra-high frequency os 
cillatorunit having a horizontal dipole antenna 
disposed on a conventional form of automobile 
traffic control housing in which signal lights are 
employed to control the movement of traflic 
at intersecting streets, the ultra-high frequency 
oscillator and dipole antenna unit in this case 
being installed on the top of the traflic light 
housing, with the longitudinal axis of the hori 
zontal dipole extending in a direction at right 
angles to the direction of tra?ic controlled by 
the signal lights so as to effect correlated direc 
tional radio signal control of traffic as herein 
after explained. The same ?gure also ‘illustrates 
the cooperative combination of a telephone sys 
tem and a repeating telegraphone or other con 
tinuously operating sound-record ‘reproducing 
means with ‘the ultra-high frequency oscillator 
and dipole antenna unit to effect, in addition to 
the transmission of name control signals, the 
transmission of police messages and other in 
telligence to the interior of automobiles or other 
moving vehicles equipped with the ultra-high fre 
quency receiving apparatus embodied in the in 
vention. _ ’ ~ , 

Figure 13 is a plan view of the ultra-high fre 
quency oscillator and dipole antenna unit dis 
posed on the top of the traf?c control device illus 
trated in Figure 12. ' 

Figure 14 is a front elevational view of the 
ultra-high frequency oscillator and dipole an 
tenna unit of Figures 12 and 13, showing,'in this 
case, the demountable attaching means employed 
in this embodiment of the invention for securing 
the ultra-high frequency transmitting unit on 
the top of a conventional tra?ic light housing. 

Figure 15 illustrates, in an elevational view', the 
interior of an automobile equipped with the di 
rectionally selective ultra-high frequency receiv 
er and associated signal indicative devices em 
bodied in'the invention, and shows in particular 
a preferred location of a horizontal receiving 
dipole and ultra-high frequency detector on the 
front of the vehicle. - ' 
Figure 16 is a schematic diagram illustrating 

the directionally selective mode of operation of 
the ultra-high frequency tra?ic control system 
when employed in connection with tra?ic lights 
located at a street intersection. 

Figure 17 is a schematic diagram of a traflic 
control signallight circuit and the coordinated 
ultra-high frequency signal control circuits, il 

. lustrating the use of a plurality of modulating 

70 

75 

frequencies to modulate the radio energy wave 
emitted by the ultra-high frequency transmitter, 
each modulating frequency being indicative of a 
particular color of its coordinated tra?ic light. 
Figure 18 is a circuit diagram of an ultra-high 

frequency oscillator and dipole antenna 'unit 
of the type employed in the illustrated embodi 



21,818 
ment of the invention, together with a schematic 
diagram of the associated ultra-high frequency 
modulating and coordinated tra?lc control cir 
cuits. This ?gure also shows the cooperative 
combination of a telephonesystem and a repeat 
ing telegraphone to effect speech modulation of 

, the emitted ultr’arhigh frequency signal. 
Figure “191s a front elevational view of the 

upper portion of anautomobile to illustrate the 
preferred disposition of a horizontal receiving 
dipole and detector unit on the exterior of the 
vehicle, the installation in this case'being located 
on the front of the vehicle just above the wind 
shield, which location has distinct functional ad 
vantages as will be explained hereinafter. 
Figure 20 is aside elevation of the same vehicle 

showing the horizontal receiving dipole and de 
tector unit illustrated in front elevation of Fig 
ure 19. 

Figure 21 is a circuit diagram of one form of 
_ ultra-high frequency receiver, ampli?er, and as 
sociated signal indicating means employed in a 
vehicle to give audible and visual indication of 

' the character of the tra?ic control signal ahead 
of the vehicle. 2 

Figure 22 is a schematic diagram of a simpli 
?ed modi?cation of the ultra-high frequency re 
ceiving apparatus illustrated heretofore in which 
an ultra-high frequency detector unit is employed 
in connection with a conventional automobile 
broadcast receiver to give indication of the char 
acter of a traffic control signal. 
Figure 23 is a front-elevational view of a rail 

road signal equipped with a modification of the 
ultra-high frequency signalling system heretofore 
illustrated, wherein an ultra-high frequency oscil 
lator and horizontal dipole antenna are disposed 
in a ?xed position on the top of the signal sup 
port in front of a metallic re?ector to effect uni 
directional transmission of the ultra-high fre 
quency signal. Figure 23 also shows the cooper 
ative combination of a telephone circuit with the 
ultra-high frequency oscillator whereby traffic 
instructions or other intelligence may be trans 
mitted to the interior of a locomotive cab in 
addition to the transmission of light control sig 
nals. 
Figure 24 is a side elevation of the ultra-high 

frequency oscillator, dipole antenna, re?ector, 
and signal light device shown in Figure 23. 

Figure 25 is a front elevational view of ‘a rail 
road signal light equipped with an ultra-high fre 
quency oscillator having a horizontal dipole 
antenna disposed in front of a re?ector to con 
trol the response of a horizontally polarized ultra- - 
high frequency receiver and associated signal in 
dicator devices located in the cab of a loco 
motive proceeding on a track controlled by the 
depicted signal. - 

Figure 26 is a front elevational view of another 
signal light equipped with an ultra-high fre 
quency oscillator having a vertical dipole antenna 
disposed in front of a re?ector for controlling the 
response of a vertically polarized ultra-high fre 
quency receiver and associated signal indicating 
devices located in the cab of a locomotive pro 
ceeding on a parallel track and in the same direc 
tion as that of the locomotive controlled by the 
signal device in Figure .25. 

Figure 2'1 is a side elevational view of the rail 
road signal light and ultra-high frequency signal 
device illustrated in Figure 26. 

Figure 28 is a schematic diagram illustrating 
the unidirectional operation of the two ultra-high 
frequency signal devices illustrated in Figures 25 
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3 
and 26, one of the ultra-high frequency genera 
tors being equipped with a_horizontal dipole an 
tenna, the other ultra-high frequency generator 
being equipped with aivertical dipole antenna, 
thereby effecting selective control of the received 
signals in the cabs of the two locomotives‘ pro 
ceeding on parallel tracks and in the same direc- - 
tion. 
Figure 29 is an elevational view of the interior 

of a locomotive cab equipped with the ultra-high 
frequency signalrreceiving devices embodied in 
the invention, wherein is illustrated the preferred 
disposition of the ultra-high frequency detector 
unit and adjustable receiving dipoles at the top 
of the cab; the ultra-high frequency receiver and 
loud speaker at a location adjacent to the instru 
ment panel, and an array of signal lights adjacent 
to the panel, substantially in the line of vision of 
the operator of the locomotive. , 
Figure 30 is a schematic'diagram pf the ultra 

high frequency receiving dipolef'detector, ampli 
fier, loud speaker, electric wave ?lters and the 
signal lights associated with each of the ?lters 
for selectively effecting the operation of a par 
ticular signal or signals in the cab of a loco 
motive, in accordance with the reception of a par 
ticular ultra-high frequency signal correlated 
with the different colors of the signal light. 

Figure 31 is a circuit diagram of an ultra-high 
frequency receiver and associated electric wave 
?lters for effecting the selective operation of one 
or a plurality of signal lights installed in the 
cab of locomotive in accordance with the par 
ticular modulating frequency or frequencies of 
the received ultra-high frequency signal. 
Referring to the drawings iri'detail, wherein like 

reference characters indicate'corresponding parts 
throughout the several views, each form of the 
invention illustrated herewith embodies quasi-op 
tical radio wave generating means such as pro 
vided by an ultra-high frequency, radio oscilla 
tor, shown at I, Figures 1 and 2, combined with 
a directional polarized wave radiator, such as a 
dipole antenna 2' to operate in combination with 
and in correlation with the traflic control signals 
of a railroad, automobile or other signal system 
employing lights of different colors such as pro 
vided by lenses 3 and 4, a moving semaphore arm 
5, or other signalling media to effect transmission 
of traffic control signals to the interior of loco 
motives, automobiles or other moving bodies 
equipped with microwave signal receiving and 
indicating means embodied in the system of the 
invention. 
In the particular embodiment of the invention 

shown in Figure l, the ultra-high frequency oscil 
lator, l, and the dipole radiator, 2, are assembled 
as a single coaxial unit, the unit being so dis 
posed on the semaphore arm 5, that a common 
rotational axis, 5, is- effected, as is illustrated in 
Figures 1 and 2. A metallic shield, x'L-may be 
employed behind the semaphore and ultra-high 
frequency oscillator unit'as shown to effectively 
prevent the transmission ‘of the ultra-high fre 

' quency signal in a direction opposite to that of 
the projected light rays from the traffic signal. 
In the particular embodiment illustrated here 

with the shield, 1, takes the .form of a sheet metal 
disc, but it is obvious that other forms and types 
of shields or re?ectors may be employed in lieu 
thereof. In the embodiment of the invention 
shown herewith ultra-high frequency oscillator 
unit, I, is secured to the‘ semaphore arm, 5, so 
that when the arm is in the horizontal position 
shown in Figure 1 the longitudinal axis of the 
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dipole, 2, also extends in a horizontal direction. 
It is evident, from the illustration of Figure 1, 
that when the semaphore arm, 5, moves upward 
through angle 5 towards a vertical position, the 
dipole, I, also moves through the same angle, as 
shown in Figures 1 and 3. 
In the particular embodiment of the invention 

depicted in Figures‘ 1 and 2 the heater and anode 
power supply for operation of the ultra-high 
frequency oscillator may be provided by a storage 
battery and a small battery-driven alternator, 
illustrated in subsequent ?gures. Since no modu 
lator oramplifier tubes need be employed in this 
particular embodiment of the invention wherein 
the oscillator is self-modulated by the alternator 
supply, the comparatively minute current drain 
of an intermittently-operating ultra-high fre 
quency oscillator permits extended operation of 
the microwave transmitter by a single storage 
battery. 
As is well known in the radio art, an ultra 

high frequency dipole radiator when disposed in 
a horizontal position as shown in Figure 1, will 
emit a radiant energy wave having horizontally 
.polarized characteristics. If a horizontally dis 
posed receiving dipole, shown at 8, Figures 4 and 
5, installed on the front of a locomotive, ap 
proaches the horizontally disposed and parallel 
transmitting dipole, 2, Figures 1 and 5, the asso 
ciated ultra-high frequency detector, 9, will sup 
ply a received signal of maximum amplitude to 
ampli?er l2, thereby effecting visual actuation of 
a “stop” signal indicator, such as a red neon 
light, l3, and audible energization of loud speaker 
I5. Simultaneously, ultra-high frequency detec 
tor, ll, Figure 4, connected to a vertically dis 
posed dipole, I0, installed on the front of the 
same locomotive, will deliver a signal of minimum 
amplitude to its ampli?er, II, and a green signal 
indicator light, l5, by reason .of insufficient en 
ergization, will not be visibly actuated. When, 
on the other hand, the dipole radiator, 2, as 
shown in Figure 6 is in a substantially vertical 
position, corresponding to the vertical "go” posi- 
tion of the semaphore arm, 5, the emitted ultra 
high frequency will have vertically polarized 
characteristics and the vertical receiving dipole 
l0, Figure 6, will deliver maximum wave energy 
to its associated detector circuit, ll, thereby ef 
fecting, as explained heretofore, the visual actua 
tion of green light l5. Simultaneously, as ex 
plained heretofore, red light l3 will not be visibly 
actuated. Novel means are thus provided by 
which discrimination between two ultra-high fre 
quency traffic control signals is effected by virtue 
of differences in the plane of polarization of the 
ultra-high frequency radio wave, each plane of 
polarization being correlated with a particular 
signal of the tra?ic controlling semaphore. 

In addition to the selective actuation of visual 
signals l3 and I5 as described heretofore, loud 
speaker l5, shown in Figure 4, connected to the 
ampli?ers l2 and I‘, will emit an audible warn 
ing signal in the cab of the locomotive to inform 
the driver of the proximity of a signal ahead of 
the train. As long as the locomotive equipped 
with the ultra-high frequency receiving appara 
tus embodied in the invention is in front of the 
semaphore the ultra-high frequency traffic signal 
will be received in the cab. Once the locomotive 
has passed the semaphore, however, there will be 
an abrupt termination of the signal in the cab 
since the uni-directional quasi-optical wave prop 
agation characteristics of the antenna system 
limit its ?eld to the area in front of the sema 
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phore. The unique directional characteristics of 
the ultra-high frequency system therefore pre 
clude the possibility that a train proceeding in 
an opposite direction, for example, to the south, 
will receive the ultra-high frequency signal in 
tended for a northbound train. Should the 
southbound locomotive be in front of the signal 
set for the northbound train, the shielding effect 
of the locomotive itself is su?lcient to prevent the 
reception of the ultra-high frequency signal by 
the receiver other than that for which the signal 
was intended, since it is assumed that the receiv 
ing dipole in each case will be installed at the 
front of the cab below the top of or entire front 
of the locomotive. 

It is pointed .out that ordinary short wave radio 
transmitters and receivers would not e?iciently 
e?'ect the purpose of the present embodiment of 
the invention since short waves above several 
meters in wavelength lose many of the quasi 
optical characteristics possessed by the ultra-high 
frequency system described herein. Moreover, 
the size of an efficient antenna required by a 
transmitter operating on wavelengths above sev 
eral meters would be sufi‘lciently great to preclude 
its installation and use as described in connection 
with the present embodiment of the invention. 
It will be understood therefore that the illustra 
tive system of my invention is intended for op 
eration with ultra-high frequency waves of ap 
proximately 10 cm. to 1 m. in length, which have 
the quasi-optical characteristics prescribed. 
In this connection also it might be noted that 

limitation of the range of the ultra-high fre 
quency transmitter is effected quite simply, and 
largely for the reason that the radiation pattern 
of the particular type of low power transmitter 
involved has comparatively sharp termination 
fringes. The limits of the radiation pattern for 
the transmitter in any location are determined 
and regulated with a standard receiver adjusted 
to e?ect light control above a certain threshold 
signal value. Thus, only receivers within a dell 
m'tely. limited area with respect to the trans 
mitter will respond sufficiently to effect the de 
sired control function. In addition, as shown 
hereinafter, controlled relays responsive only to 
a single maximum signal and not to other signals 
of lesser intensity, which might -be received at 
the same time may be used in the receiver to 
insure reception of the proper tra?ic signal. 
In a modi?cation of the ultra-high frequency 

receiving system, heretofore described, the means 
shown in Figure 7 may be employed to effect se 
lection of red or green signal indicators, I3 and 
I5, respectively. In this modification a single 
dipole antenna II, which may be moved back 
and forth through angle p, is used. A detector 
l8 and an amplifier, l9, whose output is con 
nected as shown through opposite and coacting 
commutator segments, 20-2l and 22-23, re 
spectively and movable segment selecting brushes 
24 and 25 to red and green lights, l3 and I5, re 
spectively is arranged as shown. An electric 
motor, 26, may be employed to slowly rotate 
through angle 5 insulated shaft 21 to which are 
secured brushes, 24 and 25 and the dipole an 
tenna, l1. When read in connection with the 
foregoing description of the manner of opera 
tion of the system and the illustrations of 
Figures 5, 6 and 7 in particular, it will be under 
stood that when the receiving dipole, ", of 
Figure 7 is in the horizontal position a hori 
zontally [polarized ultra-high frequency signal 
from a horizontal transmitting dipole will be re 
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ceived with maximum intensity by detector, I6, 
and associated ampli?er, I8, rendered audible by 
loud speaker, I6 and, by virtue of the disposition 
of the commutator segment selective brushes 24 
and 25 which effect electrical contact between 
segments 20 ‘and 2|, the signal lamp l3, corre 
lated with segments 20 and 2| will be energized 
and visually actuated, It is evident from the 
diagram of Figure 7 that so long as the commu 
tator segment selective brushes 24 and 26 pro 
vide contact between coacting segments 20 and 
2|, only the red lamp, 13', can be actuated, since 
no electrical contact is e?ected between segment 
22, and segment 23, which is connected to the 
green lamp, l5. When the receiving dipole I1 is 
rotated through an angle 5 to the vertical posi 
tion, the received signal from the horizontal. 
transmitting dipole, 2, will be of minimum in 
tensity in the detector circuit, and consequently 
neither signal indicator lamp, l3 nor l5, will be 
actuated. Inasmuch as the receiving dipole is 
slowly moved back and forth through angle ,6, 
the operator of the locomotive will see intermit 
tent flashes of red light 13 in the cab as the loco 
motive approaches ’the semaphore set in the 
horizontal stop position. On the other hand, if 
the semaphore arm and associated transmitting 
dipole are set in the vertical or “go” position, de 
tector l3 will receive the vertically polarized 
ultra-high frequency signal with maximum in 
tensity when the receiving dipole l-'! is in the 
vertical position. Electrical contact simultane 
ously is made between coacting segments 22 and 
23, thereby providing energizing voltage for the 
green indicator light 15. The red light, l3, will 
not be energized so long as the semaphore arm 
is in the vertical position, since substantially no 
effective signal will be received by detector l6 
when the receiving dipole I1 is in a horizontal 
position, thereby precluding the possibility of 
energizing the red light 13 su?iciently for its 
visible actuation. It is obvious that many modi 
?cations of the principle of operation of the 
system heretofore described are possible within 
the scope of the invention. In lieu of the mov 
able dipole receiving antenna as described, ?xed 
dipoles extending at right angles to each other 
may be employed and signal selection effected by 
intermittently connecting each of the dipoles to 
the detector, and simultaneously providing con 
nection with the signal indicating device asso 
ciated with a particular dipole. It is also obvious 
that the received signal may be used automati 
cally to actuate the power and brake control 
system of the train as is schematically illus 
trated in dotted lines in Figure 7 by the provision 
of a timing device, 28, connected with a power 
and brake control relay, 23, both shown con 
nected to the stop circuit of indicator lamp l3. 
Means are thus provided by which a train may be 
automatically stopped within a predetermined 
time after it has passed a stop signal. 

It is also understood that many circuit modi 
?cations of the ultra-high frequency receiver and 
transmitter are pomlble within the scope of the 
invention, and many different types of detect 
ing and oscillating circuits may be employed. 
One present preferred ultraahigh frequency de 
tector circuit is shown in Figure 8 in which the 
two halves of a receiving dipole are connected, 
as illuntrated, to the anode and grid of an ultra 
high frequency detector tube 30. 
quency chokes 3| and 32 are employed in series 
in the anode and grid circuits, respectively. A 
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resistor, 33, is connected in series with grid choke, 
32, to ground, to which is also connected the 
cathode and one side of the heater circuit of the 
tube as shown. A condenser, 34, is shunted be 
tween the anode circuit and the cathode as illus 
trated. The anode circuit of the detector is con 
nected in conventional fashion through the pri 
marywindings of an amplifying transformer, 35, 
to a source of E. M. F. The secondary of trans 
former, 35, is connected to ampli?er l9, as shown. 
The mechanical arrangement of both ultra 

high irequency detector unit and transmitting 
unit may be identical if desired. One preferred 
mechanical arrangement of an ultra-high fre 
quency receiving or transmitting unit is shown 
in Figures 9 and 10 in which a cylindrical 
weatherproof housing, 36, fabricated of porce 
lain, glass, Bakelite or other suitable material, is 
provided to completely enclose ultra~high fre 
quency tube .30 used as a microwave detector in 
this case, and its associated detector circuit ele 
ments such as chokes, 3| and 32, resistor, 33, 
and other parts. The dipole antenna, II, also is . _ 
enclosed in a weatherproof cylindrical housing,‘ ‘ 
31, fabricated of non-conducting material such 
as porcelain, glass or other suitable material, 

>which is secured to the housing, 36, by means 
of insulating bushings or sleeves 38. A resistor, 
33, Figure 10, may be employed if desired to pro 
vide su?icient heat to the interior of the dipole 
and tube housing to prevent formation of ex~ 
cessive accumulations of ice or moisture, the as 
sembled unit being so constructed that warm air 
from the interior of tube housing, 36, may cir 
culate’within the dipole housing, 31. In the pre 
ferred arrangement illustrated herewith, the tube, 
30, is so disposed in the central portion of hous 
ing, 36, that the anode and grid leads are sub 
stantially in line with the ends of the dipole 
thereby e?ecting a highly desirable symmetrical 
and compact disposition of all parts carrying 
ultra high frequency currents. It will be ob 
served from the illustrations that the longitudinal 
axis of the cylindrical housing, 36, and that of 
the tube, 30, coincides, and that the longitudinal 
axis of the dipole antenna intersects that of the 
tube housing at a. point substantially in line with 
the base of ‘the ultra-high frequency tube. A 
mounting ?ange, 40, provided with holes, 4|, 
through which screws, 42, may be inserted, pro 
vides means by which the receiving unit may be 
secured to a coacting ?ange, not illustrated, on 
motor shaft 21, or means by which a similarly 
constructed transmitting unit may be secured to 
semaphore arm, 5. A watertight washer or disc, 
43, may be placed between the ?ange, 40, and the 
coacting ?ange to effectively render ‘a completely 
watertight unit. The leads for the unit may 
preferably be brought out through an opening at 
the center of the watertight washer, 43. Since 
the unit need only be moved through an angle 
of 90 degrees or less, a ?exible cable, 44, may be 
employed to effect connections between the ultra 
high frequency unit and the associated appara 
tus. In the transmitting unit provision may be 
made for mounting an additional ultra-high fre 
quency tube 30a, shown in dotted lines, directly 
below tube 36 as illustrated in Figure 10. The 
two tubes may be thus arranged in a symmetrical 
parallel electrical connection, so that the current 
flow through the tubes is divided and the oper 
ating life thereby prolonged. Further, in the 
even-t of heater failure of one tube the second 
tube will ordinarily continue to generate su?‘l 
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cient radio frequency energy to effect the op 
erative functions of the system. One preferred 
circuit for the generation and radiation of polar 
ized ultra-high frequency energy is illustrated in 
Figure 11 in which the two quarter wave sections 
of a dipole II, are connected to the anode and 
grid circuits, l5 and 46, respectively of the oscil 
lator tube, 41. A variable condenser, 48, may be 
employed between the grid and anode circuits as 
shown to effect a degree of tuning. Anode and 
grid choke coils l9 and 50, respectively, are con 
nected in series in the anode and grid leads of the 
oscillator tube as indicated. A resistor, 5|, is 
connected in series between the grid choke 50 and 
ground. 'Ilhe cathode of tube 41 is connected to 
the grounded center tap of resistor 52, shunted 
across heater battery 53, or other source of 
E. M. F. A resistor, 54, and shunting condenser, 
55, are connected in series between choke, 49, 
and an output terminal of alternator, 51, or other 
suitable source of anode E. M. F. A hy-pass con 
denser, ", is connected between the anode side 
of resistor, 54, and the cathode to complete the 
circuit. A relay 59 may be placed in series in 
one lead of battery 53 so as to effect on and off 
control of the transmitter in accordance with the 
operation of the railroad semaphore. It is evi 
dent that batteries need not be employed to sup 
ply the necessary power for the operation of the 
microwave transmitter since such power may be 
derived in any well known manner from connec 
tions with a lighting main or other power source. 
In another preferred embodiment of the in 

vention illustrated in Figures 12 to 22, inclusive, 
in which ultra-high frequency signal control of 
automobile traffic is effected, a microwave oscil 
lator unit, 60, Figures 12 to 14, inclusive, with as 
sociated horizontal dipole radiator, 6 l , construct 
ed in a manner similar to that heretofore de 
scribed, is installed in a ?xed position on the top 
of a conventional automobile traffic light hous 
ing, 63, as illustrated. In this position, the trans 
mitting unit is so disposed that the longitudinal 
axis of the dipole, 5|, is at right angles to the axis 
of the projected light rays from. the correlated 
signal lights, 64 and 55. In this preferred em 
bodiment of the invention, a plurality of con 
trol signals having different frequencies such as 
100 and 500 cycles, for example, are employed to 
modulate the output of the ultra-high frequency 
oscillator in accordance with the correlated pro 
jection of tra?ic control lights of different colors 
as will be explained in more detail hereinafter. 
In this system, when the red light, 64, is in op 
eration, the ultra-high frequency oscillator, '60, 
is modulated by a control signal having a fre 
quency Fl, of approximately 500 cycles for ex 
ample, and when the green light, 65, is in op 
eration, the oscillator is modulated by a control 
signal having a frequency F2 considerably dif 
ferent in frequency from that of Fl, such as 
100 cycles, for example. A motor vehicle, illus 
trated in Figure 15, equipped with a ?xed hori 
zontal dipole, 66, extending in a direction parallel 
to the axles of the car, and an ultra-high fre 
quency detector 61, disposed as shown at the top 
of the car, will receive the respective ultra-high 
frequency tra?ic control signals from dipole ra 
diator, 6|, when the car is proceeding directly 
towards the correlated trai?c lights as will be 
hereinafter explained. 
To further increase the degree of usefulness of 

the invention, means may be provided by which a 
trai?c oi‘licer may effect transmission of telephon 
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ic messages to the interior of a moving vehicle ap 
proaching an ultra-high frequency tra?ic signal 
transmitter, thereby providing motorists with 
traffic directions based for example on radioed 
instructions received from an aerial observer sta 
tioned above the city, and in a position to deter 
mine points of maximum traffic congestion, or to 
supply drivers with police department tra?ic dis 
patches, highway directions, time signals, or other 
intelligence. To effect these additional functions, 
a hand telephone set, 69, Figure 12, is provided 
in' the signal control box, ‘III, for use in telephoni 
cally modulating the ultra-high frequency oscil 
lator 50, or for use in conjunction with a police 
telephone communication system with which con 
trol box 10 is linked. By a switching arrangement 
in the control box, the ultra-high frequency oscil 
lator may also be modulated by telephonic mes 

,.sages or signals from a central traffic control sta 
tion if desired, or by a repeating sound-record re~ 
producing device, such as a telegraphone 'II,\ 
which may be used to provide highway directions 
and to give regulation tra?ic warnings such as 
“No turns on red lights” or “Do not proceed until 
green light ?ashes". The repeating telegraphone 
is particularly adapted to a function of this na 
ture since the repeating mechanism is relatively 
simple, there is no damaging wear on the record, 
as would be the case should a phonograph disc or 
sound ?lm be employed for continuous operation. 
In addition, the telegraphone possesses advan 
tages over other devices in that the magnetically ' 
recorded intelligence on the wire or tape may be 
changed at will without the necessity of replacing 
the record. The cover, 12, of the signal control 
box, ‘It, bears control lever 13, as is common prac 
tice, so that the tra?ic lights may be controlled 
from the outside of the control box. 
By reference to a preceding part of the speci? 

cation relating to the varying response character 
istics of an ultra-high frequency receiving dipole 
when disposed in different angular positions with 
respect to the transmitting dipole, and by par 
ticular reference to the diagram of Figure 16, it 
will be understood that a north or sound bound 
vehicle, equipped with a ?xed horizontal dipole, 
66, ‘extending in a direction parallel to that of 
its transverse axis, and ultra-high frequency de 
tector 51 with associated signal indicating devices 
such as neon light, 14, and loud speaker, 68, will 
receive an ultra-high frequency signal of maxi 
mum intensity from transmitting dipole, 5|, in 
stalled on a traffic light, 63, disposed so as to con 
trol north-south traffic. If the traf?c light is red, 
as indicated, a correlated modulating “stop” sig 
nal having a frequency Fl will be heard from 
loud speaker, 68, connected to an ampli?er, 15, 
whose input is connected to the output circuit of 
detector, 61. The distinct and predetermined 
tone characteristic of the ultra-high frequency 
“stop” signal, accordingly, audibly informs the 
driver of the character of the tra?ic signal, even 
though the tra?ic light cannot be seen at the 
moment. A neon lamp 14, connected to the out 
put of amplifier ‘I5 will likewise be actuated and 
will give visual indication of the proximity of an 
ultra-high frequency tra?ic control signal device. 
Correspondingly, if the tra?lc light were green, 
the received ultra-high frequency “go" signal, 
having a predetermined and characteristic fre 
quency F2, would be heard in a north or south 
bound car, and, by virtue of the distinctive tone 
of the “go” signal, the driver would be informed 
of the character of the tra?ic signal ahead of the 
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car. An east or west bound car also equipped 
with a similar ?xed horizontal receiving dipole, 
‘l6 and detector, 11, will, by virtue of the perpen 
dicular relationship between the receiving dipole, 
‘l6, and the transmitting dipole, 6 I, simultaneous 
ly receive the ultra-high frequency signal from 
dipole, 6|, with minimum signal intensity. Ac 
cordingly, a loud speaker 80, connected to the 
output of an ampli?er, 19, whose input circuit is 
connected to detector, 11, will receive insu?icient 
energy to permit its audible operation with the 
result that the particular ultra-high frequency 
traffic control signal correlated with the north 
south trailic control device will not effectively be 
heard in the east bound or west bound vehicle 
whereas at the same moment it is clearly heard 

7 , "within anorthbound or southbound vehicle at a 
“point equidistant from the traffic control device. 
'The ultra-high frequency signal will be received 
with increasing intensity in a north or south 
bound car until the tra?ic light, 63, is reached, 
after which the signal will diminish quickly be 
cause of the shielding effect of the car body. 
To control tra?ic in the east-west lane, an ad 

ditional traffic ‘control light, 8|, shown in dotted 
lines in Figure 16, may be installed at an adjacent 
corner, and a microwave oscillator, 82, with as 
sociated horizontal dipole radiator, 83, mounted 
thereon. It will be understood from the fore 
going description and from the diagram that 
when tra?lc light 63 is projecting a red signal and 
a correlated ultra-high frequency modulating 
signal of frequency Fl to the south and north for 
reception by north bound and south bound ve 

, hicles respectively, traffic light, BI, is projecting 
a green light and a correlated ultra-high fre 
quency signal of frequency F2 to the west and 
the east for reception by east and west bound 
vehicles respectively. 
Since no mutual interference is caused by dif 

ferently polarized waves from two ultra-high fre 
quency transmitters of the type herein described 
and since the substantially aperiodic character of 
the detector input circuit does. not require manual 
tuning in order to efliciently receive signals from 
horizontally polarized ultra-high frequency trans 
mitters tuned toyarious wavelengths within a few 
centimeters of each other the system of applicant 
may comprise a multiplicity of ultra-high fre 
quency transmitters in the same city operating on 
an assorted number of wavelengths in the vicinity 
of 50 centimeters without danger of mutual inter 
ference. 

effective reception of any of these transmitters as 
long as the receiving dipole is substantially par 
allel to a given transmitting dipole. Moreover, 
because of the directional and selectively polar 
ized characteristics of the radiated ultra-high 
frequency signals, the possibility of interference 
with other communication services such as tele 
visionlor broadcasting will be minimized. In ad 
ditiori,y,it is pointed out that an ultra-high fre 
quency trafllc controlfsys'tem of the type described 
herein is comparatively free from disturbances 
caused by static, electrical storms and other 
sources of electrical interference and is una?ected 
by weather conditions. , 
In the present preferred embodiment of the 

invention as outlined in the foregoing descrip 
tion, electrical coordination and cooperation be 
tween the operation of a given signal light and 
the emission of a horizontally polarized ultra 
high frequencysignal modulated by a particular 
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frequency is effected in. a comparatively simple 
manner as is illustrated in schematic form in 
Figure 17, in which ultra-high frequency oscil 
lator, 60, provided with a horizontal dipole radi 
ator, Bl, constructed in a manner similar to that 
shown in Figures 9 and 10, and mounted on the 
top of the tra?ic light housing, is supplied with 
modulating electrical waves of frequency Fl or 
F2 or with speech-modulated waves from the out 
put circuit of ampli?er 84, whose input is con 
nected to an oscillator 85, such as a vacuum tube 
or other suitable audio frequency oscillator, whose 
frequency of oscillation may be changed from one 
frequency, Fl, to another frequency, F2, as may 
readily be accomplished in a well known manner 
in an oscillatory circuit by changing the value of 
condensers C1 or C2, or inductance, not shown, in 
the oscillating circuit. Changes‘ in the value of' 
"such condensers or inductance of the oscillator 
are effected in the system of the invention as ‘ 
illustrated in Figure 17 by means of a single pole 
double throw switch 86 which, when on contact 
point 81 throws condenser C2 into the oscillating 
circuit of oscillator 85, and when on contact point 
88 throws condenser C1 into the oscillating cir 
cuit, thereby changing the period of oscillation of 
oscillator 85 from one frequency F2 to a second 
frequency Fl respectively in accordance with the 
respective changes in the positions of the switch 
.arm. Mechanical coupling between the fre 
quency or tone control switch 86 and the traffic 
control light switch 89 may be provided by means 

. such as shaft 90 as shown so that movement of 
the traflic control light switch arm 89 from con 
tact point 9|,‘ which controls the lighting circuit 
of green signal lamp 82, to contact point 93. 
which controls red signal lamp 94, automatically 
effects the cooperative and correlated movement 
of switch arm 86 from contact point 81 to contact 
point II, respectively, thereby effecting emission 
of an ultra-high frequency‘ signal modulated by 
frequency F2 or Fl respectively in correlation to, 
and in cooperation with the projection of the 
green or red light respectively. 
A present preferred ultra-high frequency 

transmitting circuit employed in experimental 
tests of the ultra-high frequency traflic control 
system is illustrated in Figure 18 in which the 
ultra-high frequency circuit arrangement and 
functioning of the dipole radiator l'l, oscillator 
tube 41 and other associated parts of the oscil 
lating circuit are identical to those shown in 
Figure 11. Modulation of the ultra-high fre 
quency transmitter in this particular embodiment 
of the invention may be effected by. any well 
known speech modulating circuit such as the 
Heising circuit illustrated herewith in which the 
anode lead of the modulator tube 95 is connected 
in conventional manner to one end of constant 
current choke coil 96, disposed in series in the 
positive lead from a source of anode E. M. F. 91, 
and to the anode circuit of oscillator tube 41. 
Modulating signal voltage is supplied to the input 
circuit of the modulator tube through trans 
fonner 98 whose secondary leads are connected 
to the control grid and cathode leads of the mod 
ulator tube as shown. The primary winding of 
transformer 98 is connected to the output circuit 
of ampli?er 84 whose input circuit is connected to 
the output circuit of control signal oscillator 85. 
The input of ampli?er 84 is also connected by 
means of switching unit 99 to the output circuit ’ 
of microphone I00 of hand telephone set 69 or to 
the output circuit of a repeating telegraphonc ‘ll, 
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or to a telephone line II“ as desired. The con 
trol arm ‘I3 of tra?ic signal control box 10, as 
described heretofore, effects control of operation 
of red and green signal lights 04 and 92, respec 
tively, and simultaneously effects coordinated and 
correlated modulation of ultra-high frequency 
oscillator tube 41 by control signals of frequen 
cies Fl and F2 respectively, thereby causing se- ‘ 
lective modulation of the emitted horizontally 
polarized ultra-high frequency radiant energy 
with correlated and cooperative projection of the 
signal lights. , . 

A preferred embodiment of a simple form of 
ultra-high frequency receiving apparatus in 
stalled on a moving vehicle, such as an automo 
bile particularly, and illustrated in Figures 19 to 
21 inclusive employs an insulated horizontal re 
ceiving dipole 66 secured on the outside of the 
vehicle at a point just above the windshield I02 
which location has a distinct advantage in that 
the receiving dipole is substantially in line of 
sight relation to the transmitting dipole regard 
less of the presence of other cars having steel 
bodies of moderate height in front of the receiv 
ing dipole. As pointed out heretofore, metallic 
structures reflect ultra-high frequency radiant 
energy and act as a shield through which ultra 
high frequency energy do not readily penetate. 
It is desirable therefore to mount the receiving 
dipole at such a height that the presence of the 
steel body of a preceding automobile will not pre 
vent the reception of the ultra-high frequency 
traffic control signal. Moreover, the location as 
depicted has an additional advantage in that the 
shielding effect of the body proper, on the front 
of which the dipole is installed, reduces signal 
pick-up from an ultra-high frequency transmit 
ter which has been passed. The detector unit 61, 
shown in the illustration of Figure 19 with its 
cover removed, may be installed on the interior of 
the car at a point substantially adjacent to the 
mid point of the receiving dipole as indicated so 
that short leads between the dipole and the input 
circuit of the ultra-high frequency detector tube 
30, are effected. The high frequency choke coils, 
3| and 32, associated with the anode and grid 
leads, respectively of the detector circuit are also 
included in the housing of detector unit 61 as 
shown. The output circuit of detector tube 30' 
and power supply leads are placed in a shielded 
cable I03, indicated by dotted lines, which is con 
nected to the proper input and power supply ter 
minals of an ampli?er unit ‘I5. Visual signal 
indicating devices, such as a red neon lamp I04 
and a green neon lamp I05, connected to suitable 
frequency selective devices, such as ?lters, not 
shown in Figure 19, operated by ampli?er 15, are 
located in proximity to the instrument board of 
the vehicle and in the driver’s line of vision as 
shown. A loud speaker 68 is disposed within the 
car at a point behind the instrument panel as 
shown or at any effective location, to give audible 
indication of the character of the traffic signal as 
heretofore described. 
A circuit diagram of such an ultra-high fre 

quency receiver with visual and audible signal in 
dicating system is shown in Figure 21 wherein 
the ultra-high frequency detector circuit asso 
ciated with tube 30 is identical to that shown in 
Figure 8. The secondary winding of amplifying 
transformer 35 is connected in well known man 
ner to the input circuit of an ampli?er tube I00, 
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tor I01 placed across the secondary windings of 
transformer 35 as shown. The output circuit of 
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tube I06 is connected to an output transformer 
I00 in conventional manner and the secondary 
windings thereof employed to supply signal volt 
age. to frequency selective devices I09 and III), 
such as electrical wave ?lters tuned to respond 
selectively to received signals of frequency FI or 
F2 respectively. The output circuits of .?lters 
I00 and I I0 are connected to neon lamps I04 and 
I05, respectively, or to other suitable visual indi 
cating devices. The output of transformer I00 
is also connected to a loud speaker, 00, as shown, 
to give audible indication of the character of the 
tra?ic light towards which the car is approach 
ing. 
A simple modi?cation of the ultra-high fre 

quency receiving and signal indicating system is 
shown in the schematic diagram of Figure 22 in 
which the output of the ultra-high frequency de 
tector unit 61 is supplied to a suitable input cir 
cuit, such as that of the ?rst stage audio ampli 
tier, of a conventional automobile broadcast re 
ceiver I I I. Means are thereby provided by which 
the broadcast receiver may be easily adapted to 
receive horizontally polarized ultra - high fre 
quency traffic control signals emitted by the hori 
zontal transmitting dipole of the radio tra?ic 
control device as well as customary enter 

Since the 
ultra-high frequency traffic control signal deliv 
ered to the audio frequency amplifier of thr 
broadcast receiver will be heard from loud 
speaker. 68 regardless of the broadcasting wave 
length to which the radio frequency and detector 
circuits of the broadcast receiver may be tuned, 
such a receiver, when approaching an ultra-high 
frequency trai?c control transmitter, will, with 
out tuning adjustments on the part of the driver, 
provide audible indication of the character of 
the traii'ic signal superimposed on the received 
broadcast program signal and when the tra?ic 
control light has been passed the signal from the 
broadcasting station alone will be received in a 
normal manner. By connecting the input cir 
cuits of suitable frequency selective devices, such 
as sharply tuned electrical wave ?lters I09 and 
H0 of proper design, shown in dotted lines, to 
the output of the broadcast receiver as indicated 
in Figure 22, selectively operated visual signal 
indicators, such as neon lamps I04 and I05, may 
be visibly actuated by the output voltage of ?lters 
I00 and H0, respectively, to give visual indication 
of the exact character of the traffic lights ahead 
of the car. 
In a modi?cation of the present preferred 

embodiment of the invention, illustrated in Fig 
ures 23 and 24, particularly adapted to a railroad 
signal light system, the microwave oscillator 60 
and associated horizontal dipole antenna 6| ‘ar 
ranged in a protective housing similar to that 
shown in preceding ?gures, are disposed on legs 
II2 secured to the top of the supporting member 
H3 of the signal device wherein are embodied 
a plurality of signal lights, such as red light H4 
and green light HE. A curved metallic re?ector 
H6 is installed at the rear of oscillator unit 60 
to act as a means for directing and concentrating 
the emitted wave energy from dipole 6| in the 
direction of projection of lights H4 and H5. 
The reflector also serves as a shield to prevent the 
projection of ultra-high frequency energy in a 
direction opposite to that of the projected light 
rays from the correlated signal lights. A 
weatherproof transmitter housing, II‘I, fabri 
cated from glass, porcelain, Bakelite or other suit 
able material supported by braces I I0 is disposed 
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around oscillator unit 60 and its associated dipole 
radiator Iil as shown to completely shield the 
oscillator and antenna from damaging effects of 
severe storms and to prevent accumulations of 
ice and excessive moisture from forming on dipole 
radiator GI, An electrical heating coil II9 may 
be disposed as shown within housing I H to serve 
as a means for holding the temperature within 
the housing at a point high enough to prevent the 
formation of ice on the outside surface of the 
housing and also as a means to prevent the ac 
cumulation of moisture on the transmitting unit. 
In order to permit transmission of telephonic 
messages to the interior of a locomotive equipped 
with ultra-high frequency receiving apparatus of 
the type previously described, a hand telephone 
set I53, similar to that of Figure 12, is provided 
within control box 10 which also embodies ultra 
high frequency signal control oscillator 85, amplié 
?er 84, and switching means 99, arranged in elec 
trical circuits identical to those of Figure 18. 
Connections with a railroad telegraph or tele 
phone system are also provided within housing 10 
to provide a means of communication between a 
central trai?c station and the interior of the cab 
of the locomotive in a manner similar to that de 
scribed heretofore in that part of the speci?ca 
tion pertaining to the illustrations of Figures 12 
and I8. A storage battery, not illustrated, in 
stalled in a weatherproof housing I20 may be 
provided as an emergency source of power supply 
to insure the actuation of the ultra-high fre 
quency signal system independent of the power 
supply means employed to operate lights H4 and 
US. A small battery-driven motor generator 
unit, not illustrated, or other suitable source of 
anode potential may be installed in housing I2I, 
adjacent to battery housing I20. 
The operation of the ultra-high frequency sig 

nalling system of Figures 23 and 24 is identical 
to that of the ultra-high frequency system illus 
trated in Figure 18. When signal light III is 
in operation, an ultra-high frequency signal mod 
ulated by a control signal having a frequency Fl 
is emitted by dipole radiator GI and when light 
H5 is in operation, the ultra-high frequency sig 
nal is modulated by a control signal of frequency 
F2, FI and F2 corresponding to the red and green 
signal lights, respectively. The ultra-high fre 
quency signals are received and visual and aud 
ible indication of the character of the railroad 
signals are provided in the cab of a locomotive 
equipped with a horizontal receiving dipole and 
ultra-high frequency detector with associated 
signal indicating equipment similar to that de- * ‘ 
scribed heretofore in that part of the speci?ca 
tions related to the diagram of Figure 21. ‘ 
A modi?cation of the ultra-high frequency 

railroad signal transmitting system shown in 
Figures 23 and 24 is illustrated in Figures 25 to 
28 inclusive, wherein one set of railroad signals 
I22 and I23, Figure 25, disposed so as to effect 
control of northbound traflic on track A, Figure 
28, employs an ultra-high frequency oscillator 
60 with horizontal dipole radiator 6| disposed 
in front of a curved re?ector I24. A second set 
of railroad signals, I25 and I26, Figures 26 and 
27, disposed so as to effect control of northbound 
traffic on parallel track B, Figure 28, employs 
an ultra-high frequency oscillator I21 with ver 
tical dipole radiator I28 disposed in front of 
curved reflector I29 as shown. In this embodi 
ment of the invention, a modulating signal os 
cillator similar to that of 85, Figure 18, for gen 
erating signalling frequencies FI and F2, and 
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amplifying‘and modulating means similar to 
those shown in Figure 18, may be installed in a 
housing such as that shown at I30, Figure 27, 
secured to the bottom of the signal light housing. 
Adequate support for and spacing between the 
ultra-high frequency oscillator such as I21 and’ 
re?ector I25, is effected by [means of an extension 
arm such as I3I, clearly’ shown in' Figure 27, 
secured to housing I30. :Arm I3I, preferably in 
the form of a pipe also encloses power supply 
and signal cables connecting the oscilator unit 
I21 with its modulator in housing I30. 
The operation of the devices shown in Figures 

25 to 27 inclusive is similar to that of the de 
vices shown in preceding ?gures with the excep 
tion that dipole radiator Iil emits a horizontal 
polarized wave modulated by the signal frequency 
correlated with lights I22 and I23, and dipole 
radiator I23 emits a; vertically polarized wave 
modulated by signalling frequencies associated 
with lights I25 and I26, thereby projecting two 
ultra-high frequency signals having different 
polarization characteristics along parallel tracks 
A and B, A northbound locomotive C, Figure 28, 
equipped with an adjustable receiving dipole I33 
disposed in an operative horizontal direction and 
provided with an ultra-high frequency detector, 
I36, and associated tra?ic signal receiving appa 
ratus embodied in the invention as illustrated 
in the preceding ?gures, will receive with maxi 
mum intensity only the ultra~high frequency 
signals from horizontal dipole radiator 6| by vir 
tue of the parallel relationship between the trans 
mitting and receiving dipole as previously ex 
plained. In like manner another northbound 
locomotive, D, Figure 28, proceeding in a parallel 
track 18, equipped with an adjustable receiving 
dipole I34 disposed in a vertical direction and 
provided with a detector, I36a, and associated 
signal indicating apparatus will receive with 
maximum intensity only the ultra-high frequency 
signals from vertical dipole radiator I28. Com 
paratively simple means are thereby provided 
with which selective ultra-high frequency trans 
mission, on a common wavelength if desired, may 
be effected between railroad signal devices con 
trolling traflic on adjacent and parallel tracks 
and moving vehicles proceeding thereon. 
One preferred arrangement of ultra-high fre 

quency receiving apparatus suitable for use in 
connection with the system of Figures 25 to 28 
inclusive, is shown in Figures 29 to 31 inclusive. 
The adjustable receiving dipole, shown-in hori 
zontal position at I35, Figure 29, is connected to 
an ultra-high frequency detector unit, I36, both 
units I35 and I35 being installed near the top 

' and at the front of the cab of a locomotive as 

60 

70 

indicated. The demodulated output of detector 
unit I36 is supplied, as schematically shown in 
Figure 30, to the input circuit of an ampli?er 
I31. The output of amplifier I3‘! is connected 
to a loud speaker, I33, as shown, and to the 
input circuits of electrical wave ?lters, I39, I40 
and III, preferably of the tuned reed type, each 
tuned to a predetermined signal control fre 
quency as Fl, F2 and F3, respectively. The out 
put circuits of the filters, I38, I40 and HI, are 
connected to signal lights I42, I43 and I44, re 
spectively, installed in proximity to the instru 
ment board of the locomotive. Means are thus 
provided by which a plurality of control signals 
each having a different predetermined frequency 
value, such as FI, F2, F3, as well as telephonic 
signals emitted by an ultra-high frequency trans 
mitter of a type such as that shown in Figure 



1O 
25, may be received ‘in the cab of the locomotive 
by ultra-high frequencyv detector I38 and-there 
after separated by suitable ?lter devices into the 
constituent modulating control signals of fre 
quency Fl, F2 and Fl to eifect selective visual 
energization of/signal lights of di?erent colors 

’ as well asaudible reception ‘of the tra?ic con 
trol and speech signals. ' 
A circuit diagram for such an ultra-high fre 

quency receiving and signal indicating system is 10 
shown‘ in Figure 31 in which the output circuit, 
of ultra-high frequency detector unit I38, simi 
lar to that of Figure 21, is connected to the pri 

1 mary windings of amplifying transformer 35 
disposed in series in the positive plate battery 
lead. The secondary windingsv of transformer 35 
are connected in well known manner to the in 
put circuit of ampli?er I31 whose output is con 
nected to loud speaker I38 and the exciting coils 
of tuned reed ?lters I", “I- and ill. The out 
put coils of v?lters in, “land HI‘ are connected 
to the input circuits of ampli?ers I", l4] and 
ill, respectively, whose respective output cir 
cuits are connected to the windings of relays 
"8,1" and lil respectively as shown. The ar 
mature contacts of relays I", II. and lil are 
connected in series with electric lampsl?, I" 
and I“ respectively, and a source of electric 
potential such as a storage battery, II), as shown. 
It is obvious that a time delay relay, 28, and a 
power and brake control relay, 29, may be added 
if, desired to the circuit of red lamp “I so as to 
bring the'train to a stop should the brake not 
be applied within a predetermined time after 
the stop signal has been energized. 

' The operation of the circuit shown in Figure 31 ,' 
is such that when an incoming modulating sig 
nal, having a control frequency Fl, for example, 
is supplied to ampli?er I", the ampli?ed signal 
is delivered to' the exciting coils of tuned reed 
?lters I38, I“ and Ill. The tuned metallic of 
?lter I” which is tuned to respond to predeter 
mined signalling frequency Fl, is forced into sus 
tained vibration by the signal voltage in the ex 
citing coils having frequency Fl and a small volt 
age is thereby induced in the output coils of the 
?lter unit in well known manner; The ?ltered‘ 
output voltage is then supplied to the input cir 
cuit of ampli?er I 48 whose output voltage causes 
the actuation of relay Ill and the subsequent 
closing of the lighting circuit of red lamp III as 
may be understood readily from the circuit dia 
gram. Since the tuned reeds of ?lters of I“ ‘and 
Ill are not forced into vibration by the applied 
signal voltage of frequency Fl no voltage is in 
‘duced in the output coils of these ?lters, and 
consequently no actuating current is supplied to 
'relays "ll-and III controlling the operation of 
lamps “I and I“ respectively. It is further 
pointed out that a sustained electrical wave of 
given frequency such as Fl is necessary to e?'ect 
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su?lcient vibration of the reeds of the ?lter units ’ 
to induce an operative voltage in the output coils 
of the?lters. Thus reception of speech modu 
lated signals of constantly varying frequency and 
amplitude does not interfere with the operation 
of the visual signal indicating means. Moreover, 

’ as tuned reed ?lters of the type described are 
extremely selective with regard to frequency re 
sponse characteristics they thereby effect the re-v 
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signaling systems, reference'is made to my co 
pending application Serial No. 228,051 filed Sep 
tember-1, 1938, entitled Radio tra?lc control sys 
tem, which is a continuation-in-part of the in 
stant application. For a further and better un 
"derstanding of my invention as applied to the 
receiving apparatus employed by vehicles and em 
bodying my invention, reference is made to my 
copending application Serial .No. 228,052 ?led 
September 1, 1938, entitled Ultra-high frequency 
receiving system, as a. continuation-in-part of the 
instant application. While ultra-high frequen 
ciesare speci?cally mentioned herein, it is to 
be understood that lower frequency carriers may 
be used to obtain the desired resul . ‘ 

_ It will 'be recognized that‘ the illustrative sys— 
tems described herein are capable of considerable 

' modi?cation and rearrangement without; depart 
ing from the spirit and scope of the invention, 
and it is therefore to be understood that the 
following claims ‘embrace ‘all such modi?cations 
and equivalent arrangements as may fairly be 
construed to fall within the scope of the inven 
tion. 
What I claim as new and desire to secure by ' 

Letters Patent of the United States is as fol 
lows: - 

1. In a system-for controlling the movement of 
vehicular tra?ic, a tra?ic control device having a 
plurality of distinctively colored tra?ic signal 
lights disposed so as to effect control of tramc ‘ 
in a particular lane, aradio transmitter for ef 
fecting spacial transmission of an emitted radio 
wave 'along'said lane, a control signal generator 
for modulating said radio wave by a signal hav 
ing a frequency Fl when one of said distinctively 
colored traffic signal lights of said traffic control 
device .is in operation and by a signal having a 
frequency F2 when another of said distinctively 
colored traf?c signal lights of said trai?c control - 
device is in“ operation, a switch to select for ac 
tuation one or the other of said tra?lc signal 
‘lights and simultaneously to select the frequency 
of said control signal associated with said tra?lc 
signal light, and a radio receiver disposed on 
a vehicle proceeding in said lane, said receiver 
having attached thereto correspondingly colored 
signal lights controlled by frequency discriminat 
ing devices connected so as to effect actuation of 
either of said lights dependent on the particular 
frequency of the signal modulating said radio 
wave. ‘ - ' ‘ 

2. In a trai?c control system in combination 
with sets‘ of tra?‘ic signal lights for projecting 
light rays of distinguishing color characteristics, 
circuit means for .selectively energizing said 
traf?c signal lights to effect projection of light 
rays having a desired color characteristic, a radio 
transmitter for radiating radio energy waves in 
space in the direction of projection of said light 
rays, a control signal generator for modulating 
said radio transmitter with a plurality of control 
signals; means for changing the frequency of said 
signal generator to e?‘ect a particular modulation 
of said transmitter with a control signal simul 
taneously with projection of light rays having a 
particular color characteristic, radio receiving ap 

‘ paratus mounted on a vehicle and responsive to 

70 
jection of all but the proper control signals in the - 
output circuits of the ?lter units. ' 
For a better and further understanding of the 

nature of my invention utilizing the polarized 
characteristic of ultra-high frequency energy in 75 

said radio energy waves, and visual signal indi 
cators corresponding in color with the colors of 
said tra?lc signallights controlled by said receiv 
ing apparatus and operative simultaneously and 
in correlation with the operation of said tra?ic 
signal lights. 

3. In a trafiic control system, sets of tra?lc 








