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This application is a division of my copending 
application Serial No. 398,057, filed June 14, 1941, 
entitled "Orienting mechanisms for pulse echo 
systems.' 
This invention relates to Scanning devices and , 

particularly to improvements in devices for vary 
ing the direction of a beam of energy from a 
:pulse -echosystem and for directing in synchro 
inism therewith the Scanning beam of a Cathode 
gray indicator. 

Pulse echo Systems are used to detect objects 
and to indicate the direction and distance of the 
object. In such Systems a directive antenna, is 
generally used for the pulse transmission and a 
inon-directive antenna may serve for reception or 
vice versa, or directive antennas may be used for 
both transmission and reception. 
While separate antennas may be used, the in 

stant invention is described by referring to a 
single directive antenna, which may be used for 
both transmission and reception. Such an an 
tenna system is described in the Copending ap 
plication Serial No. 184,354, filed January 11, 
1938, by Wolff and Hershberger for Signaling 
System. 
One of the objects of the instant invention is 

to provide improved means for Scanning a region 
by a beam of pulse energy. Another object is 
to provide improved means for moving a beam of 
pulse energy and a cathode ray beam in Syn 
chronism. Another object is to provide means 
for directing a beam of pulses throughout a con 
ical region and for Synchronously directing a 
cathode ray beam in a helical pattern. 
The invention will be described by referring 

to the accompanying drawing, of which Fig. 1 is 
a schematic diagram of one embodiment provid 
ing an electro-mechanical Scanning, and Fig. 2 is 
a circuit diagram of a modification of Fig. 1. 

Similar reference characters are applied to 
similar elements throughout the drawing. 

In my co-pending application, of which this 
application is a division, there is described a me 
chanical system whereby a directive antenna is 
caused to traverse a conical region. The connec 
tions to the antenna, from the pulse transmitting 
and receiving apparatus may be made as de 
scribed in the Copending application of Wolff and 
Hershberger mentioned heretofore. Fig. 1 pro 
vides an electro-mechanical drive for actuating 
the scanning mechanism of the directional an 
tenna, system. The directive antenna system of 
is mounted in a ball and socket or other universal 
joint 03 which is supported by a post 05 ex 
tending from the base member O. Three Sole 

15 

20 

25 

30 

40 

45 

50 

55 

2419,999 

UNITED STATES PATENT office 
oRIENTING MECHANISMFOR PULSE ECHO 

SYSTEMs 
George W. Leck, Princeton Junction, N.J., as 
signor to Radio Corporation of America, a cor 

original application June 14, 1941, serial No. 
398,057. Divided and this application July. 27, 

2 
noid type motors 09. are preferably-mounted at 
'120°-intervals. The motors each include-a-polar 
ized magnetic armature or movable member fil. 
The movable members ill are connected by 

suitable links i3 to bearings if 5 on the outer 
portion of the antenna, reflector or other antenna 
member. The field coils of the motors are ener 
gized by a three phase alternator f7, which is 
driven by a motor 9. The shaft - 20 of the 
alternator, or the driving motor 19, is connected 
through suitable gearing 21 to a rheostat 123 in 
the generator exciter circuit 24. The generator 
output is thus varied according to any desired 
pattern so that the three phase output voltage 
follows, for example, a sawtooth pattern. The 
-motors 09 are successively energized by the three 
phase currents so that the antenna system under 
goes a circular rocking movement of an ampli 
tude varying according to the generator output. 
The resulting antenna beam deflections follow a 
Spiral pattern. That is, as the applied voltages 
increase, because of the sawtooth wave form of 
the generator exciting voltage, the motors 09 
produce larger and larger movements and since 
the movements are preferably at 120° intervals in 
space and in time, the axis 26 of the antenna, 
28 traces a helical pattern and the beam of 

pulses from the antenna, Scan a conical or hemi 
Spherical region. The antenna, System is con 
nected by a transmission line 49 to a pulse trans 
mitter 5 and to a pulse receiver 53. The output 
of the pulse receiver is applied to the control 
electrodes of the cathode ray tube 32 so that 
received signals may brighten or dim the cathode 
ray trace. The three phase currents may be ap 
plied to a three coil deflecting System 30 ar 
ranged around the cathode ray indicator 32 to 
rotate the cathode ray in Synchronism with the 
rotations of the antenna, and the Sawtooth volt 
ages may be applied to produce radial move 
ments. The cathode ray will trace a helical pat 
tern on the fluorescent screen of the indicator, 
Which may be provided with a suitable calibrated 
scale 34 to indicate the position of the reflect 
ing object With respect to predetermined co 
Ordinates. 

Instead of using polarized magnetic armatures 
in the solenoid motors 9 and applying sawtooth 
exciting voltages to the three phase generator, 
the movable notor members may be consist of 
a second solenoid 2 to which the sawtooth 
voltages from the potentiometer 23 may be ap 
plied. Under these circumstances, the three 
phase currents are applied, as shown in Fig. 2 
to the fixed windings and the direct currents are 
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3 
applied to the movable windings, or vice versa, 
so that the antennas will be deflected by variable 
amounts so that its axis follows a helical path as 
before. In either arrangement the connecting 
rods may be provided with biasing springs 25 
to maintain the zero or central position of the 
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antenna, which has been omitted to avoid com 
plicating the diagram. 
Thus the invention has been described as an 

improved means for scanning a region by means 
of a beam of pulses. A cathode ray is moved in 
Synchronism with the scanning beam. Received 
pulse echoes are applied to modulate or vary the 
cathode ray so that an object Will be indicated 
according to predetermined coordinates on the 
cathode ray tube screen. In this manner the 
sky from the horizon upwardly may be contin 
uously scanned and reflections from an aircraft 
or surface vessel coming over the horizon will 
indicate the azimuth and elevation of the craft. 

I claim as my invention: 
1. A pulse echo Scanning device including, in 

combination, a directive antenna, for radiating a 
beam of pulses and for receiving echo pulses from 
objects in said beam, a universal joint for Sup 
porting said antenna, three solenoid type motors 
each including a field winding and a movable 
member, means connecting said movable mem 
bers to said antenna, so that upon energizing said 
motors from a three phase source said antenna, 
will follow a circular rocking movement, a radio 
receiver connected to Said antenna and respon 
sive to said echo pulses, a cathode ray indicator 
connected to said receiver for indicating said echo 
pulses, and means for deflecting said cathode 
ray in synchronism with said circular rocking 
movement. Y 

O 

4. 
2. A device according to claim 1 including 

means for varying the amount of energy applied 
to said motors so that the amplitude of said cir 
cular rocking movement is correspondingly varied, 

3. A radio beam scanning device including an 
antenna System for establishing a sharply defined 
beam, a universal mounting for supporting said 
antenna System, three solenoid type motors each 
including a field winding and a movable mem 
ber, means connecting said movable members to 
said antenna system, and means for energizing 
Said motors from a three phase source so that 
said antenna will follow a circular rocking move 
ment. 
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4. A device according to claim 3 including 
means for varying the amplitude of Said circular 
rocking movement. 

GEORGE W. LECK. 
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