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The invention described herein may be manufactured
and used by or for the Government for governmental
purposes without payment to me of any royalty thereon,

This invention relates to signal presentation devices for
use in electronics and more particularly to an improved
multiple indicator cathode ray tube and to improved cir-
cuit arrangements with the tube that are adapted for pro-
viding improved muitiple indications of radar targets and
the like, so that from the single tube mounted in two
closely related circuits, A-scan and P. P. I.-scan presenta-
tions can be obtained from one circuit and A-scan and
B-scan presentations can be obtained from the other
circuit.

For purposes of definition herein, radar presentations
appear as rapidly transient light traces upon the unlighted
screen of a cathode-ray tube in different types of scan.
An A scan presentation appears as a linear trace along
the screen base line on which impressed signal amplitudes
appear as deflections from and at right angles to the base
line and wherein the cathode-ray beam within the cathode-
ray tube returns to the base line upon cessation of signal.
An accentuated A scan presentation is an A scan presenta-
tion wherein, with increase in signal amplitude, the light
intensity on the screen increases in proportion to the
amount of departure of the cathode-ray beam from the
screen base line caused by the signal and hence a strong
signal causes not only a departure from the base line but
also the presentation will be brighter at the deflection
peaks. In a B scan presentation the base line is moved
back and forth across the screen with vertical sweeps
rising therefrom and the presence of signals is indicated
by variations in the degree of brightness of the trace. A
plan position indicator of P. P. I scan is a mode of pre-
sentation wherein the sweep moves from the center of
the screen radially outwardly and the sweep line is rotated
radially about the center point of the screen and the pres-
ence of signals is indicated by varying intensities in the
brightness of the radially sweeping trace.

In the past the majority of cathode ray tubes have
been divided into two classes: electromagnetic tubes using
magnetic fields for both focusing and deflection; and elec-
trostatic tubes using electric fields for both focusing and
deflection. Both classes of tubes have comprised
evacuated envelopes and had disposed therewithin an
electron gun for producing a narrow beam of rapidly
moving electrons, commonly termed an electron beam or
cathode ray, that is adapted for moving from the electron
gun axially of the stem portion of the tube until it strikes
a tube screen where it appears as a bright spot.

In the electromagnetic type of tube, the electron gun
comprises a cathode and heater, a control grid, a first
anode or screen grid, and an accelerating or second anode
which is commonly an aquadag coating upon the inside of
the glass envelope. The electron gun of the electrostatic
type of tube consists of a cathode and heater, a control
grid, a first or focusing anode and a second or accelerat-
ing anode. Control over the focusing and accelerating
of the cathode ray is exercised for the purpose of causing
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it to be concentrated into a narrow beam and so that both
its size and velocity at the time it strikes the Iuminous
screen remote from the electron gun and within the
evacuated envelope is such as to cause it to produce a
small luminous spot thereupon of controlled intensity.

The cathode ray tubes are also provided with means
for causing the deflection both herizontally and vertically
of the cathode ray so that it sweeps the tube screen in
predetermined orderly fashion. The beam deflecting
means commonly consists of separately energized pairs
of horizontal and vertical defiecting coils or plates with an
electromagnetic field maintained between the members
of each pair of coils or plates. The magnitude and direc-
tion of the electromagnetic field so maintained determine
the disposition at any instant of the electron beam upon
the tube screen. In some forms of data presentation a
long persistence screen is preferred and for cther forms
of presentation, a short persistence screen is preferred.
Long persistence tube screen coatings require high current
densities, whereas low current densities are sufficient for
short persistence tube screen coatings.

One type of indication that is commonly produced
upon the tube screen of an electrostatic tube is a type
A-scan presentation, wherein the cathode ray is caused to
describe a linear sweep defining a time base upon the
tube screen under the influence of a pair of horizontal ray
deflecting plates or coils. The time base appears as a
substantially horizontal disposed line across part or all of
the tube screen and may be disposed at any desired level
and commonly extends across the center of the tube. In
this type A-scan presentation the videc cutput signal volt-
age of the receiver part of the radar set has its output
connected to the cathode ray tube, where it is applied to
the pair of vertical deflecting plates or coils to cause a
vertical deflection of the horizontally extending time base
upon the tube screen with the return of each echo signal.
in a type A-scan presentation, the sweep is timed in a
linear fashion so that a direct range reading may be taken
from a scale associated with the tube screen.

Radar energy beamed from an antenna is highly direc-
tive and an echo pulse that is received back from the
target is of maximum strength when the antenna is
pointly directly toward the target. By this invention,
searching is done with a P. P. I.-scan presentation and a
Jocated target is analyzed with an A-scan presentation.

’ The radar antenna may be caused to rotate and-to nod

until a position is located where an echo pulse produces
the maximum deflection of the trace upon the screen of
the cathode ray tube that is conmnected with the radar.
The position of the sweep line including the target with
respect to peripheral calibrations upon the screen during
the P. P. L-presentation indicates the position in azimuth
of the target. The range or distance of the target from
the radar position upon the A scale is taken with re-
spect to the zero position upon the time scale. For a
normal A-scan presentation, returned echo pulses are not
impressed upon the intensity grid of the cathode ray tube.
For an accentuated A-scan presentation, returned echo
pulses are impressed upon the tube intensity grid. An
indication of the elevation of the target is obtained from
the nod or tilt position of the antenna dish as indicated
upon the scale part of a control box, which is also con-
nected with the antenna. Tactically, the usual procedure
would be to operate the present system as a P. P. I.-scan
to search for targets, then to switch to an A-scan for
better resolution in the presence of jamming or other
radar deception methods.

For a type B-scan presentation, an electromagnetic type
of cathode ray tube is commonly used. The B-scan
presentation is in rectangular coordinates covering 180°
in azimuth with the azimuth or bearing of a target pre-
sented as the abscissa and the elevation or range of the
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target presented as the ordinate. The antenna system or
spinner assembly is rotated about a vertical axis and
hence radiated signal lobe patterns are rotated to cover a
horizontal plane. The angular motion of the antenna
$ystem is synchronized with and is transformed within
thé cathode ray tube intg a linear motion of the cathode
ray. In the absence of other deflection, the presentation
appears as a horizontal line across the lower portion of
the tube screen. A uniform vertical motion from the
bottom to the top of the tube screen and of considetably
greater rapidity is also imparted to the cathode ray.
Each vertical line on the tube screen is synchronized with
the pulse transmitted from the radar set as presented in
the horizontal base line. The returned echo pulses are
impressed upon the intensity grid of the cathode ray tube
to thereby increase the intensity of the presentation of a
target The position of the target vertically of the tube
screen indicates the elevatica of the target with respect
to the radar posmon and it§ position in azimuth is read

from an azimuth scale extending along the bottom of the :

tube screen. )

In the electromagnetic type of tube from which B-
$can presentations are obtained, a sweep current is caused
to flow through a pair of vertical deflecting coils and a
positioning current that is controlled by the position of
the anteiina in azimuth is caused to flow through a pair
Qf horizontal deflecting coils.” By these defléction coils,
the positioni of the vertical sweep of thé cathode ray is
aligned with the position in azimuth of the antenna. One
form of antenna is designed to Scan a region up to 90°

on eithéer side of its norial forward position or dead
ahiedad in the type B-scan presentation. The position
dead shead is indicated by a hair line extending vertlcally
midway between the lateral extrémities of the tube scréen.
i thé type B presentation, echo signals returning from
the target normally appear above the time base line and
t6 the right of to the left of the vertical hair line. From
the position of the echo signals returned from a target,
both the azimuth and the range positions of the target
with tespect to the radar position are obtained.

~ In the obtaining of a P. P. L.-scan or a plan position in-
dicator présentation, an electromagnetic type of tube is
used. In the obtaining of this type of presentation, the
radar anténna is caused to rotate about a vertical axis

through the full 360° of azimuth. The signal lobes <

beamed from the antenna are narrow in azimuth to pro-
vide sharp readings and are broad in elevation so that
all angles in the horizontal plane are searched with each
rotation of the antenna. The presentation is in polar

coordmates and has the general apearance of a map of <

the area swept by the radar antenpa. The form of pre-
sentation provides information in terms of the range and
bearmg of targets but does not provide information con-
cerning their elévation.

In the P. P. I.-scan presentation, the radar antenna -

posmon occuples the center of the screen. Each srgnal
pulse that is beamed from the antenna would appear in
the presentation at the center of the tube screen if it were
not blanked out to avoid burning a hole in the screen and
the sweep trace starts at the center of the screen and
travels radially outwardly to the peripheral edge thereof.
Consecutlve _sweep traces move circumferentially of the
tube screen in conformity with the rotation of the radar
antenna. _

The cathode ray tube used in P. P. 1. presentations is
intensity modulated so that the presentations of its sweep
traces aré just at the threshold of visibility until amph-
ﬁed by the arrival of écho pulses that increase their in-
tensrty into the range of visibility. The top of the cath-
ode ray screén represents a dlrectly forward position or
dead ahead. When the antenna is pointing dead ahead,
the sweep of the electron beam moves from the cénter
of thé screen to the top thereof. The sweep of the
electron beam is synchromzed in both difection and in
‘degreé with the motion of the antenna and hencé as the
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antenna moves from directly ahead toward the right, the
presentation: upon the tube screen moves from directly
ahead toward the right in conformity with the motion
of the antenna. A polar map is developed thereby upon
the tube screen with range plotted radially against posi-
tions in azimuth plotted along the periphery of the
screen. .

In the application of the piesent invention, A-scan
and P. P. L-scan présentations are available from the
tube and circuit that are-shown in Fig. 1 and A-scan and
B-scan presentatlons are availablé from thé same tube
rotated 90° in the modified circuit shown in Fig. 2. - The
disclosed device with minor adjustments makes it possible
to obtain accurate analysrs of radar echoes in situations
wherein a usual form of radar sét providing a single
presentation would be entirely inadequate. The multiple
presentation provided by the present invention is par-
ticularly of advantage where there is inadequate differ-
entiation between a tarpet and its environs.  Ilustrative
situations in which thé mmiltiple presentations provided
by the present dévice aré useful are in the presence of
enemy jamming, or where dénse clouds or chaff obscure
targets, or wheré a radar set is being used over open
water that is so turbulent that waves reflect the radar
pulses and the echo pulses that are returned from the
waves are of sufficient strength 50 that it is difficult for
the operator of the radar set to distinguish a target
from the waves around it. ‘The multiple presentation
that is provided by the preésent invention has 1mportant
use - in the rhrhtary field where it is capable of ‘operating
successfully in the presence of enemy jamming that would
render useless a usual radar set provided with a single
type of presentation, partrcularly since it renders eﬁectrve
such anti-jamniing iheasures as beat note’ receptxon
through enemy electronic ]ammlng There has beén no
single cathode ray tube for ise in radar availablé hereto-
foré capable of presentmg the multiple forms of §can
présentation that aré provided by thé piesent invention
with & sifaple modification of the equipment. The present
invention prov1des 1mproved pérformance from a single
fadar §&t with a minimum weight and occupled space
that would require a greater plufality of radar oscillo-
scopes as prev1ously avajlable which is partlcularly of
1mportance in the use of radar in airborne equ1pment

An object of the present invention is to provide a single
cathode ray tube that is adapted for being mterchange-
ably inserted in either of two circuits for prov1d1ng
multiple presentations therefrom with a minimum ' of
adjustment and equipment.

Another object is to provide an unproved cathode ray
tubé in circuit arrangements with which it is possible to
obtain easier and more dependable readings -through
jamming and clutter than is possible with any-previously
known radar eqmpment )

Another ob]ect is to provide an improved cathode ray
tube that is adapted for being removably inserted in
either of two improved circuits from ' which single
tube either electroinagnetic or -¢lectrostatic performance
may be obtained.

A further object is to provide a cathode ray tube and
associated circuits that are adapted for providing a
wider and more dependable range of performance through
the impressing of- a - greater range-of beam currént
dénsity through the tubé-than has béen practical in pré-
viously knowhn-tubes of the electrostatic deflection type

A further object is to provide improved radar equlp-
ment of minimum -weéight and occupiéd space for use in
airborne equipment.

Another object is to provide a multiple presentation
¢athode tay tube and associated circuits for improved
target study and analysis.

Additional ob]ects will be apparent to these who' aie
informed in the electronies field from the following' de-
scription of illustrative embodithents of the present ifi-
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vention that are shown in the accompanying drawings
wherein:

Fig. 1 is a fragmentary wiring diagram and an axially
sectioned cathode ray tube shown in side elevation that
together provide horizontally extending sweep traces
and normal and accentuated A-scans, together with
P. P. I.-scan presentations upon the tube screen and
that incorporate parts of the novel features of the present
invention;

Fig. 2 is a fragmentary transverse sectional view of the
tube taken substantially along the line 2—2 of Fig. 1
with the background and some connections deleted for
simplicity of presentation and with the tube rotated
90° from the position in which it is shown in Fig. 1, to-
gether with a modification in the cathode ray deflecting
means part of the circuit there shown for the display
of vertically extending sweep traces in normal and ac-
centuated A-scan presentations and for the provision of
B-scan presentations upon the tube screen;

Fig. 3 is an elevational view of the screen of the
cathode ray tube shown in Fig. 1 with a concentric circle
distance indicating screen removably interposed between
the tube screen and an observer and showing an illus-
trative horizontally extending A-scan presentation;

Fig. 4 is an elevational view of the screen of the cathode
ray tube shown in Fig. 1 with a concentric circle distance
indicating screen removably disposed therebefore and
with a P. P. L.-scan presentation appearing thereupon;

Fig. 5 is an elevational view of the screen of the
cathode ray tube in the modified circuit shown in Fig. 2,
with a B-scan presentation appearing inwardly of the
frame of a masking screen that carries azimuth and
distance scales along two of its intersecting edges with
the masking screen removably interposed between the
tube screen and an observer; and

Fig. 6 is an elevational view of the screen of the
cathode ray tube in the circuit shown in Fig. 2, bearing
an A-scan presentation comprising a vertically extending
sweep trace appearing inwardly of the frame of a masking
screen that bears azimuth and distance indicating scales
along a pair of its intersecting edges with the masking
screen removably disposed in front of the tube screen.

In Fig. 1 of the accompanying drawings is shown a
cathode ray tube in a circuit in which the tube is adapted

for providing normal A-scan, accentuated A-scan and :

P. P. I.-scan presentations as parts of the present inven-
tion and as accessory to a usual radar system 8. The
radar system 8, from which components not essential to
the description of the present invention have been deleted

for reasons of simplicity, emits transmitted pulses from ..-

its antenna 49 and receives back echo pulses from metallic
targets in the path of iis emitted pulses. The radar sys-
tem 8 contains radio frequency and intermediate fre-
quency or R. F. and 1. F. sections 10 to which returned
echo pulses intercepted by an antenna dish 48 are ap-
plied. The returned echo pulses are passed from the
R. F. and 1. F. sections 10 to a video amplifier 9 where
they are amplified and fed into a presentation circuit thai
forms a part of the present invention.

The video amplifier 9 amplifies received echo pulses
and applies them to a potentiometer resistor 12 connected
at one end to ground and at its opposite end to the mov-
able arm of a switch 55. A presentation accentuating or
contrast controlling potenticmeter tap 13 is applied ad-
justably along the potentiometer resistor 1Z. The poten-
tiometer tap 13 is connected through a capacitor 14 to the
movable arm of a switch 15. The switch 15, when closed,
applies the returned echo signals from the video amplifier
9 directly to an intensity grid 16 part of an electron gun
that is mounted within a neck or stem portion 17 of an
evacuated envelope part of the cathode ray tube that is
shown in Fig. 1 for causing the acceniuation of the re-
turned echo pulses in their presentation upon the tube
screen.

In general, for all types of presentations that are con-
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6
templated hereby, when the accentuation switch 15 is
open, normal presentations appear upon the tube screen
and when the switch 15 is closed, amplified echo pulses
are applied to the intensity grid 16 that results in the
presentation of accentuated signals. In other words, the
switch 15 serves to connect the intensity grid 16 to a por-
ticn of the output from the video amplifier 9, thereby
accentuating the tops of echo pulses above ambient noise.

The setting of the signal accentuating potentiometer
tap 13 upon the potentiometer resistor 12 varies the
amount of video voliage that is applied to the intensity
grid 16 of the cathode ray tube. A bias battery 18 ap-
plies direct current through a fixed resistor 22 at all times
to the tube intensity grid 16. The amount of direct cur-
rent voltage that is applied to the intensity grid 16 from
the bias battery 18 may be further diminished by the in-
creased setting of an intensity controlling potentiometer
tap 29 along the potentiometer resistor 21 across which
the potential of the battery 18 is applied. The potenti-
ometer resistor 21 is grounded at its junction with the
negative terminal of the battery 18. The adjustment of
the intensity controlling tap 20 upon the potentiometer
resistor 21 preferably is such as to apply just sufficient
potential to the tube intensity grid 16 so that the presen-
tation upon the coating or screen 26 of the cathode ray
tube is but slightly in excess of the threshold of visibility
under no signal conditions. The settings of the contrast
controlling potentiometer tap 13 and of the intensity con-
trolling potentiometer tap 20 should be such as to pro-
vide presentations of optimum signal visibility upon the
tube screen 26.

The presentation upon the tube coating or screen 26 is
accomplished by causing it to be swept by a cathode ray
23 that is emitted by a cathode 25 of the tube and that
passes throngh the intensity grid 16 thereof. For all
signal presentations that are contemplated hereby, the
intensity grid 16 operates to increase the intensity of the
presentation upon the tube screen 26 with increase in
the potential that is applied thereto. The tube screen
26 is disposed upon the inner surface of a flat or curved
end 24 of the tube envelope and remote from a tube base
27 that carries a desired plurality of pin contacts 29 in
usual manner. A cathode ray or electron beam 23 is con-
centrated sufficiently by its passage through the intensity
grid 16 so that it is sufficiently narrow to also pass
through an aperture in a first anode 28 that is disposed
forwardly of the intensity grid 16 in the. cathode end or
stem 17 of the tube.

The tube first anode 28 is maintained at a positive po-
tential from a suitable first anode voltage source 30 so
that it accelerates to a degree directly proportional to
the magnitude of the potential applied to the first anode
28, the velocity of the electrons in the electron beam 23.
The first anode 28 operates in all types of scan that are
available in the exercise of the present invention, to at-
tract and to focus the electron beam 23 so that it passes
substantially along the axis of the tube stem 17.

Further magnetic focusing the the electron beam 23 is
accomplished in all types of disclosed scan by a focusing
magnet 31 that is disposed forwardly of or upon the
screen side of the first anode 28 and outwardly of the
tube stem 17. The focusing magnet 31 preferably is a
permanent magnet of centrally apertured ring or do-nut
shape and is mounted upon the tube stem 17 so that its
disposition with respect to the axis of the tube stem is
adjustable both axially and radially thereof. When so
adjustable, the focusing magnet 31 can be made to assist
in both the focusing of the electron beam 23 and in caus-
ing it to be centered to flow substantially along the axis
of the tube stem 17. The electron beam focusing magnet
31 sets up and maintains a magnetic field through which
the electron beam 23 is caused to pass. The portion of
the magnetic field so established through which the elec-
tron beam 23 passes comprises lines of force that are
substantially tangential to the direction of travel of the
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electrons in the electron beam 23. The electron beam
focusing magnet 31 serves to concentrate, to narrow and
to center the electron beam on the axis of the tube stem
17 so that it may appear as a small dot upon the fluores-
cent screen 26 of the tube.

A pair of electrostatic sweep deflecting plates 50 and
51 are disposed substantially parallel with respect to
each other within the tube stem 17 and substantially
equi-distant from the axis thereof. In the circuit of the
electrostatic plates 50 and 51, the plate 50 is connected
through the coupling capacitor 11 to the fixed arm of
the switch 55, to the movable arm of which returned
echo pulses amplified by the video amplifier 9 are ap-
plied. A rectifier 54 is connected across the plates 50 and
51. The plates 51 and 50 through resistors 63 and 52, re-
spectively, are connected with a high voltage source 37
of positive potential. Plate 51 is connected through
capacitor 57 to ground. The capacitor 11 and §7 protect
the high voltage source 37 from ground. Video voltage is
impressed upon plate 50 through capacitor 11 when
switch 55 is closed. In this circuit the rectifier 54 serves
the purpose of direct current restoration between the
plates 50 and 51. The rectifier 54 minimizes the tend-
ency for sweep deflections of the electron beam 23 to
appear both above and below the sweep trace in a pre-
sentation upon the tube screen 26. Rectifier 54 acts as
a low resistance to returned echo pulses of one polarity
amplified by the video amplifier 9 when the switch 55
is closed and acts as a high resistance to pulses of the
opposite polarity. The rectifier 54 may be a rectifying
crystal or a series of crystals, a suitable vacuum tube
device or the like.

The plates 50 and 51 maintain electrostatic lines of
force that extend normal to the axis of the tube stem
17. These lines of force produce a beam deflection that
is parallel to the magnetic lines of force that are main-
tained by the sweep deflection coils 38 and 39 and deflect
the electron beam 23 by means of lines of force that
extend perpendicular to the faces of the electrostatic
plates 50 and 51. The electron beam 23 is deflected by
these electrostatic lines of force in direct proportion to
their strength. The plates 50 and 51 impart electrostatic
characteristics to an otherwise electromagnetic type of
tube.

An electrically conducting second anode 35 imparts
magnetic characteristics to the tube for all types of
presentation that are -contemplated hereby. The second
anode 35 preferably comprises a coating of conducting
material disposed inwardly and axially of both the tube
cylindrical stem 17 and a frusto-conical frontal portion
36 of the tube envelope from their junction. The tube
frontal portion 36 terminates remotely from its junc-
tion with the tube stem 17 in the transparent tube end
24 upon the inner surface of which the tube screen 26
is positioned.

The second anode 35 has a high positive voltage applied
to it, as by being connected with the high voltage source
37 that also supplies the plates 50 and 51, or the like. The
positive charge upon the second anode 35 maintains a
field .free space within the frusto-conical frontal portion
36 of the tube and serves to attract secondary electrons
that are emitted by the tube screen 26, upoen being im-
pacted by the electron beam 23 for all of the contemplated
types of scan presentation.

The electron beam 23 in its sweep is deflected from its
normal :.course axially of the tube stem 17 and from the
center of the screen 26 by suitable means, such as by a
pair of sweep deflection coils 38 and 39 or the like, shown
in Fig. 1, for A-scan and for P. P. I.-scan presentations.
The electron beam 23, under the influence of the pair -of
defiection coils 38 and 39, is caused to sweep across or
between the center and the edge of the screen .26 .along
predetermined .paths under the influence of -electromag-
netic lines of force established by the sweep deflection
coils 38 and .39.
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The sweep deflection coils 38 and 39 are connected with
and are energized from a sweep generator 40, part of a
sweep system of the radar system 8. The sweep gener-
ator 40 generates a saw-tooth current that is passed
through the deflection coils 38 and 39 in usual manner.
The saw-tooth current builds up the energization of the
coils 38 and 39 to a maximum value for each sweep of
the cathode ray 23 across the tube screen 26, then drops
the coil energization to a minimum value for the return
sweep, in timing the energization of the coils 38 and
39. The position upon the tube screen 26 of the electron
beam 23 in its radial sweep at any instant depends upen
the polarity direction of the electromagnetic field that is
determined by the physical disposition at that time of
the deflection coils 38 and 39 circumferentially of the
tube stem 17.

The pair of sweep deflection coils 38 and 39 preferably
are disposed coaxially with respect to each other and are
mounted for rotary motion circumferentially of the tube
stem 17 by being mounted upon a plane driven gear 41
of a large diameter and with teeth disposed along its
periphery as shown in the accompanying drawings. The
peripheral teeth of the driven gear 41 are engaged by
peripheral teeth upon a smaller driving gear 42. The driv-
ing gear 42 is mounted upon a shaft 43 so that it may
be rotated mechanically by a receiver selsyn or selsyn
motor 45, part of a selsyn system, or, upon the interrup-
tion of the selsyn system, manually by operation of a
deflection coil knob 44.

The receiver selsyn motor 45 is connected by the switch
46 to a transmitter selsyn or selsyn generator 47. The
selsyn generator 47 is actuated from an antemna or spin-
ner assembly comprising, for example, a paraboloid re-
flector or dish 48 and the antenna 49. The selsyn gen-
erator 47 is geared through gears 58 and 59 to a yoke 36
that supports the antenna dish 48. The dish 48 is jour-
nalled in the yoke 56 by a pair of bearings 60 that are
positioned upon the opposite ends of a common diameter
through the dish 48 so that the dish may be caused Lo
tilt -or nod under the control of an operator of the radar
set. In the selsyn system, the selsyn motor 45 falls inte
step with any movement of the selsyn generator 47
when the selsyn connecting switch 46 is closed. A wave
guide designated by the lead 19 connects the antenna or
spinner assembly with the radio frequency and inter-
mediate frequency sections 10 of the radar system 8.

When the switch 46 is open so that the connection be-
tween the selsyn motor 45 and selsyn generator 47 is
broken, the pulsed energization of the pair of coils 38
and 39 from the sweep generator 40 in an A-scan pres-
entation commonly causes the cathode ray beam 23 to
swing laterally of the tube screen 26 with sufficient rapid-
ity so that the presentation is substantially that of a
straight line. When the switch 46 is closed, the rotation
of the antenna spinner assembly causes the rotation of
the pair of deflection coils 38 and 39 around the tube
stem 17 in a manner that is synchronized with the rota-
tion of the spinner assembly and thereby causes a P. P. I.
presentation upon the tube screen 26.

. The presentation produced when the electron beam 23
strikes the tube coating or screen 26 is viewed normalily
through the transparent tube end 24. Screens 61 or 62
are permanently mounted in the cathode ray tube hous-
ing, 61 being used for P.P.I./A scan and 62 being used
for B/A scan applications. Movable screens 63 and 64
are preferably so mounted as to be removably moved into
or out of registration before the tube coating ‘or screen
26. TFor example: screen 61 may bear a plurality of dis-
tance indicating concentric circles to be used for P. P. L.
viewing; alternatively, screen 62 may bear a square or
rectangular mat for framing the B type presentation upon
the tube screen 26; screen 63 may be a blue light filter;
and screen 64 may be an orange light filter. An orange
light filter having a blue strip for viewing an A-scan
presentation may be used if preferred.
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The tube coating 26 preferably is a multiple or dual
purpose screen composed of a plurality of layers of com-
monly available phosphors or materials that provide for
the single screen both short and long persistence per-
formance. The use of the screens 61 to 64, respectively,
are in conformity with usual practice in that when screen
61 is positioned in front of the tube screen 26, an ob-
server sees the plurality of concentric circles indicating
upon the presentation the distance of the target from the
location of the radar set depending upon the nearness
of the image of the target to one of the concentric circles.
The- concentric circles may be calibrated to indicate
yards, miles or 5 or 10 miles distances between each pair
of concentric circles, in usual manner. Alternatively,
for type B presentation, the disposition of the mat screen
62 before the tube screen 26 causes the presentation to
be framed within the limits of a square or rectangular
mat. A pair of adjacent edges of the mat screen 62 bear
respectively, scales in azimuth and in distance, as com-
monly used.

The disposition of the blue color filter 63 before the
tube screen 26 permits the conduction of light waves in
the blue portion of the spectrum to pass through the
screen or color filter and to be apparent to an observer
who thereby selectively views blue flash short persistence
presentations upon the tube screen 26. The orange color
filter screen 64 may in a similar manner be positioned
before the tube screen 26 for the conduction or trans-
mission of light rays within the yellow, amber to orange
region of the spectrum so that an observer may thereby
selectively view long persistence presentations upon the
tube screen 26.

It will be apparent that desired combinations among
the screens 61 to 64 may be used, such as combinations
of the distance indicating concentric circle screen 61 and
the mat screen 62 with either of the color filter screens
63 and 64 and the like. An A-scan presentation is com-
monly viewed through a blue filter, because of its tran-
sient characteristic. Mapping presentations, such as B
and P. P. I.-scan presentations, are normally viewed
through deep orange filters.

In an A-scan presentation, echo signal deflections ap-
pear in the presentation upon the tube screen 26 sub-
stantially normally to the horizontal sweep trace. This
provision adapts the tube shown in Fig. 1 for providing
an A-scan presentation when the switch 46 is open.
Opening the switch 46 disconnects the selsyn motor 45
from the selsyn generator 47 that is operated from the
spinner assembly that carries the antenna 49. Opening
of the switch 46 leaves the cathode ray deflecting coils
38 and 39 in their last established position with respect
to the tube stem 17 and presumably with the antenna 4%
pointing directly toward the target for the return of
echo pulses of optimum strength. For A-scan presenta-
tions the switch 55 is closed, and knob 44 is rotated to
produce the horizontal sweep position required for this
type of application. In these A-scan presentatioms, the
switch 15 may be either open or closed depending re-
spectively upon whether a usual A or an accentuated A-
scan presentation is desired. This switching provision
adapts the tube also for P. P. L.-scan presentations upon
the tube screen 26 with the tube positioned as shown in the
circuit in Fig. 1.

The type of presentation desired from the tube in the
circuit shown in Fig. 1 is obtained by operation of the
switches 15, 55 and 46, which can be ganged together to
simplify switching operations where P. P. I. and A-scan
are used in the absence of accentuated A-scan. Oper-
atively, when switches 15 and 55 are open, amplified
echo pulses coming from the video amplifier 9 are passed
through the resistor 12 to ground. When the switch 15
is closed and switch 55 is open, these amplified echo
pulses are passed through the coupling capacitor 14 to
the intensity grid 16 against the resistance of the poten-
tiometer resistor 12. When switch 15 is opened and
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switch 55 is closed, the amplified écho pulses applied
to the coupling capacitor 11 are impressed across the
capacitor coupling plates 50 and 51 against the resistance
of the potentiometer resistor 12. When the switch 46
is opened, the disposition of the cathode ray deflecting
coils 38 and 39 with respect to the tube stem 17 is es-
tablished by operation of the deflection coil knob 44.
‘When the switch 46 is closed, the selsyn system thereby
connected causes the pair of cathode ray deflecting coils
38 and 39 to follow in direction and degree any rotation
of the spinner assembly of which the antenna 49 is a
part.

In the operation of the tube and circuit arrangement
shown in Fig. 1, pulsed signals originate within the radar
system 8 and are conducted through the wave guide indi-
cated by the lead 19 to the radar antenna 49 from which
they are beamed into space in a lobe pattern. The sig-
nals so radiated are reflected in diminished energy content
as an echo pulse by a metallic object such as an airplane,
battleship or the like within the lobe pattern. The echo
pulse is intercepted by the antenna dish 48 and is fed
into the wave guide lead 19 which conducts the echo
pulse and applies it to the IF and RF sections 10 of
the receiver part of the radar system 8.

The azimuth position of the antenna 49 at the instant
the echo is received controls the disposition of the cath-
ode ray deflecting coils 38 and 39 when the switch 46
is closed to connect the selsyn system, comprising the
selsyn generator 47 and selsyn motor 45. When a target
is located in this manner, the switch 46 may then be
opened and the switch 55 closed and an optimum presen-
tation of the target be made upon the tube screen 26 by
drawing an angular presentation at the azimuth position
of the target to the horizontal position by operation of
the cathode ray deflection coil knob 44, With these minor
adjustments, a normal A-scan target presentation appears
as a vertical pip upon a horizontally extending sweep
trace upon the tube screen 26 when the switch 15 is open
and an accentuated A-scan presentation appears upon the
tube screen 26 when the switch 15 is closed.

In using the invention for A-scan presentation, the
antenna 49 is at rest and beams radar energy directly
toward the target for maximum strength of echo pulse
presentation. With the switch 15 open and switch 55

> closed, the amplified echo pulse from the video amplifier

9 is deflected by the resistor 12 through the closed switch
55 and is impressed through coupling capacitor 11 upon
resistor 52, the electrostatic sweep deflecting plate 50
and the direct current restoration rectifier 54. The com-
plete video wave is applied to the plate 50 and a rectified
component of the wave is applied to the plate 51. This
application of the amplified echo pulse to the pair of
plates 50 and 51 causes a pip or deflection normal to the
direction of the sweep trace upon the tube screen 26
from which a reading may be taken indicating the dis-
tance of the target from the radar position. When the
cathode ray tube is mounted as shown in Fig. 1 of the
drawings, the deflecting coils 38 and 39 provide the hori-
zontal sweep and the electrostatic plates 50 and 51 pro-
vide vertical deflections of the sweep when echo signals
are impressed thereupon and when switch 46 is open,
switch 55 is closed and switch 15 either open or closed,
depending upon whether plain or accentuated A-scan is
desired, respectively.

For an accentuated A-scan presentation, switch 15 is
closed, switch 55 is closed and switch 46 is open. With
switch 15 closed, the power carried by the amplified echo
pulse impressed upon the coupling capacitor 14 and con-
ducted through the switch 15 to the tube intensity grid 16
augments the potential normally supplied from the bat-
tery 18 to the intensity grid 16 to draw an increased
quantity of electrons from the tube cathode 25 and
thereby accentuate the A-scan presentation upon the tube
screen 26.

For a plan position indicator or a P, P. I.-scan presen-
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tation upon the tube screen 26 in the circuit that is shown
in Fig. 1, switch 15 is closed, switch 55 is opened and
switch 46 is closed. The power of an amplified echo
signal impressed upon the coupling capacitor 14 and of
a magnitude depending upon the setting of the tap 13
upon the potentiometer winding 12 and augmented by
the potential of the battery 18, depending upon the
setting of the tap 20 upon the resistor 21, is impressed
upon the intensity grid 16 for intensifying the image of
a target appearing in the presentation upon the tube
screen 26.

In the P. P. L-scan presentation, switch 46 is closed
so that movement of the spinmer assembly under the
control of the radar operator actuates the selsyn generator
47 followed by the selsyn motor 45. The selsyn motor
45 causes the cathode ray deflection coils 38 and 39 to
be rotated about the tube stem 17 through the gear train
comprising the gears 42 and 41. In this usual operation
of the deflection coils 38 and 39, the sweep of the cath-

ode ray 23 upon the tube screen 26 is synchronized accu-

rately with the rotation of the spinner assembly with the
nsual arrangement of selsyn phasing switches. When the
antenna spinner assembly is rotated through 360°, the
cathode ray deflecting coils 38 and 39 undergo a com-
plete rotation through 360° around the tube stem 17.
This rotation of the deflection coils 38 and 39 together
with the operation of the sweep generator 46 deflects the
sweep trace of the cathode ray 23 upon the center of
the tube screw 26 through 360° around the tube screen 26.

In this manner the deflection coils 38 and 39 are dis- :

placed circumferentially of the cathode ray tube stem 17
in conformity with the rotation in azimuth of the an-
tenna 49.

The circumferential movement of the deflection coils 38
and 39 around the tube stem 17 causes the cathode ray
23 to sweep the screen 26 from the center to the peripher‘al
edge thereof continuously and to follow or to move cir-
cumferentially of the screen 26 in conformity with the
motion in azimuth of the antenna 49 in usual manner
for a P. P. I-scan presentation, such as that shown in
Fig. 4 of the accompanying drawings. When psing the
P. P. L-scan presentation, an investigation is being made
of the direction in which the antenna 49 is pointing when
a target is located with the antenna 49 continuously rot.at-
ing and with the switch 46 closed so that the defletcion
coils 38 and 39 rotate in both direction and degree along
with the rotation of the antenna 49. ) )

In the above described manner, the present invention
makes available to a radar operator with the cathode ray

tube positicned within the circuit shown in Fig. 1, both |

normal and accentuated A-scan presentations with the
switch 55 closed and the switch 46 open and with the
switch 15 open or closed respectively, and alsoa P. P. L.
scan presentation with switch 46 closed and with switch
55 open and with switch 15 closed to obtain optimum
visibility of the presentation upon the tube screen 26.

In Fig. 2 of the accompanying drawings is shown
in fragmentary form a combined A and B-scan applica-
tion of the present invention to a system that is modified
to the extent of using an azimuth potentiometer and
stationary cathode ray deflecting coils through which
polyphase currents are passed, which assembly is to re-
place the selsyn system and mechanically rotated de-
flection coils 38 and 39 that are shown in Fig. 1. The
samc cathode ray tube that is shown with its electro-
static sweep deflecting plates 59 and 51 disposed hori-
zontally in Fig. 1, is used in the circuit illustrated in
Fig. 2 rotated 90° from its position in Fig. 1, so that
the plates 56 and 51 are dispesed vertically in the modi-
fied circuit shown in Fig. 2. ‘The same cathode ray tube
and its previcusly recited connections apply to the .cir-
cuit in both Figs. 1 and 2. Components in Fig. 2
that correspond to components in Fig. 1 bear the same
or corresponding numerals primed. The vertical dis-
position of the electrostatic plates 56 and 51 within the
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tube stem 17 results in a sweep trace presentation upon
the tube screen 26 that extends vertically thereof and
that is deflected in horizontally extending pips by each
echo pulse that is returned to the radar set from a metal-
lic object.

In Fig. 2, the antenna or spinner assembly of which
the antenna 49’ is a part is mounted and rotated in azi-
muth along with the rotation of the gears 59’ and 58'.
The gear 58’ is connected by a shaft 73 to the mid
point of an insulating bar 74 that is adapted for rotary
motion along with the rotation of the gear 58°. The
insulating bar 74 carries a pair of contacts 75 and 76
at its opposite ends. The pair of contacts 75 and 76
make continuously wiping engagement with a stationary
resistor winding 77 of a rheostat or circular azimuth
potentiometer. A battery 78 is connected to apply its
potential to two fixed taps 180° apart across the po-
tentiometer winding 77. The potentiometer moving arm
comprising the insulation bar 74 and pair of contacts 75
and 76, is adapted to rotate completely around the po-
tentiometer stationary winding 77 in both direction and
in degree with the rotation of the antenna spinmer as-
sembly. The potentiometer contacts 75 and 76 through
a switch 46° are connected in series to a pair of coaxial
stationary windings 80 and 81 upon diametrically op-
posite sides of the tube stem 17. In this circuit ppon
the closing of switch 46’, potential from battery 78 is
passed through the coaxial windings 80 and 81 for con-
trolling the disposition of the cathode ray 23 upon the
tube screen 26 in conformity with the disposition of
the contacts 75 and 76 upon the potentiometer winding
77.

In the operation of the azimuth potentiometer to which
current from battery 78 is applied to vertically fixed
taps, if the spinner assembly is turned so that the po-
tentiometer moving arm is horizontally disposed for a
position dead ahead, then no current flows into deflec-
tion coils 80 and 81 and the cathode ray 23 is disposed
at the center of the tube screen 26. If the spinner as-
sembly is turned so that the antenna 49 is directed 90°
to the right of the dead ahead position, then the cath-
ode ray 23 is deflected a maximum amount to one side
of the tube screen 26. If the antenna 49’ is directed
90° to the left of its dead ahead position, then the po-
tentiometer contacts 75 and 76 reverse their polarity in
their engagement of the fixed taps from the battery 78
upon the potentiometer winding 77 and the electron
beam 23 is deflected a maximum amount in the opposite
direction upon the tube screen 26. A sweep trace is
maintained continuously upon the tube screen 26 by
a pair of coaxially disposed sweep deflecting coils 82 and
83 that are connected in series between the sweep gen-
erator 40’ and ground on dimetrically opposite sides of
the tube stem 17 and having their common axis normal
to the axis that is common to the sweep deflection coils 80
and 81. In other circuit details, the circuit arrangements
shown in Figs. 1 and 2 are the same.

A presentation upon the tube screen 26, using the cir-
cuit shown in Fig. 2, may be either a normal or an ac-
centuated A-scan with the switch 46" open to deenergize
the pair of coils 89 and 81 and the switch 535 closed, or
it may be a B-scan presentation with the switch 46’ closed
and the switch 55 open. As in the description of the
circuit shown in Fig. 1, a normal A-scan is provided with
the switch 15 open and an accentuated A-scan is pro-
vided with the switch 15 closed. In the presentation
from the circuit shown in Fig. 1, the A-scan sweep trace
when adjusted by knob 44 is disposed horizontally upon
the tube screen 26. In the presentation from the circuit
shown in Fig. 2, the A-scan sweep trace upon the tube
screen 26 extends vertically.

In the B-scan presentation, the azimuth potentiometer
provides the azimuth position of the vertical sweep :and
may be disconnected from the circuit and replaced by a

5 fixed resistor combination adjusted to produce a wertical
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trace in the center of the tube corresponding to azimuth
zero or dead ahead. Plates 5§ and 51 would then be
used in 2 manner similar to their function when used
for an A-scan or a P. P. I.-scan presentation excepting
that in the A-scan, the echo deflections would now ex-
tend horizontally from a vertically extending trace.

In Figs. 3 and 4 of the accompanying drawings, presen-
tations that are available to the radar operator from the
circuit that is shown in Fig. 1 and with the cathode ray
tube disposed in the circuit as shown therein are illus-
trated. The presentation in Fig. 3 illustrates a represen-
tative A-scan presentation. The presentation shown in
Fig. 4 represents a P. P. I.-scan presentation.

Figs. 5 and 6 represent presentations upcn the tube
screen 26 that are obtainable from the circuit and the
tube positioning that is shown in Fig. 2 of the accom-
panying drawings. In Fig. 5, a B-scan presentation is
llustrated and in Fig. 6 an A-scan presentation is shown.
In the presentations illustrated in both Figs. 3 and 4 of
the drawings, the concentric circle bearing distance indi-
cating screen 6% is disposed in front of the tube screen
26. In Figs. 5 and 6, the presentation is framed by the
interposition of the mat screen 62 between the observer
of the tube screen 26. As previcusly indicated, the mat
screen 62 bears an azimuth scale along its lower edge and
a distance scale along a vertical edge, as shown.

In the normal A-scan presentation that is shown in Fig.
3 of the accompanying drawings, a sweep trace 85 begins
at the center 86 of the screen 26 and extends to the pe-
ripheral edge thereof. If it is desired that the sweep
trace 85 exiend ccmpletely across the screen 286, the
amplitude of the sweep voltage from the sweep generator
49 is increased until that result is accomplished.

When radar pulses are beamed from the radar antenna
49, or the antenna 49’, and the respective sweep gen-
erators 40, or 4%, begin the energization of their pair
of coils 38 and 39 or 82 and 83, respectively, if a target
is nearby, echo pulses return quickly and if the target
is at a greater distance away, a proportionally greater
length of time elapses between the sending out of the
radar pulse and the receiving of an echo pulse at the radar
position. The sweep generators 44 and 48" are syn-
chronized with the sources of the radiated pulses. Con-
sequently, when an echo pulse returns to the radar posi-
tion, the displacement of the echo pulse upon the sweep
trace with respect to the positicn on the sweep trace of
the original pulse, or the start of the sweep, is a func-
tion of the distance between the radar position and the
target.

With the cathode ray tube mounted in the circuit shown
in Fig. 1 of the drawings, the P. P. 1. presentation may ex-
tend radially of the tube screen 26 in any position of
azimuth since the cathode ray deflecting coils 38 and 39
rotate about the tube stem 17 with the rotation of the
antenna 49 in azimuth when the switch 4§ is closed. For
an A-scan presentation, when the radar operator ob-
serves an echo signal upon the tube screen 26, he posi-
tions the antenna 49 directly toward the target, takes its
azimuth position from the presentation, opens the switch
46 and draws the sweep trace to the horizontal position
by operation of the deflection coil knob 44. Where trace
rotation is secured by field rotation in stationary coils,
horizontal sweep can be secured by switching in proper
voltages from a multiphase source to produce the hori-
zontal sweep action.

In the illustrative trace shown in Fig. 3, the sweep trace
85 extends horizontally upon the tube screen. In the
presentation shown with the screen 61 in front of the
tube screen 26, the trace 85 extends irom the center of the
tube screen 26 to the right hand peripheral edge therecf
and shows two target pips 87 and 88 as vertical deflections
of the horizontally disposed trace 85 indicating ships 93
and 93’ shown in Fig. 4. Signal beamed from the an-
tenna 49 is blanked out of the presentation upon the tube
screen to avoid burning a hole in the screen matarial
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since each pulse beamed from the antenna 49 would
appear in the presentation at the tube screen center 86
and the coating would not continue to function if it were
subjected to this continuous bombardment at 2 single
point. The findings from the presentation shown in Fig.
3, assuming the concentric lines 65, 66 and 67 to be spaced
in multiples of five miles from the radar position at the
screen center 86, the targets illustrated by the pips 87 and
88 are approximately ten and eighteen miles, respectively,
from the antenna position. Azimuth position is that
which was indicated by the trace during P. P. 1. operation.

In the presentation shown in Fig. 4 of the accompany-
ing drawings, the same concentric circle distance indicat-
ing screen 61 is interposed in front of the tube screen
26. In this presentation the switch 46 is closed so that
the presentation is substantially that of a map since the
rotating cathode ray deflecting coils 38 and 39 are caused
to continuously rotate with the antenna 49. The rotation
of the cathode ray deflecting coils 38 and 39 causes the
sweep trace 90 to continuously rotate between the center
86 of the tube screen 26 and the periphery thereof along
with the rotation of the radar antenna 49. In this presen-
tation, as before, individual signals beamed from the
antenna 49 are blanked out of the presentation upon
the tube screen 26 but separately initiate each trace that
appears thereupon, to provide the P. P. I.-scan presentation
that is shown in Fig. 4. In the presentaiion shown in
Fig. 4, a body of land 91, an island 92 and two ships 93
and 93’ appear as radar echo areas in the adjoining water
area 4. In this presentation, the position in azimuth
of dead ahead is zero degrees and the azimuth of the
ship 93, which might be regarded as a possible target, is
indicated by the dashed line 95 as being substantially 230°.
The range of the ship 93 is as indicated in the drawing
and, again assuming the concentric circles 65, 66 and 67
1o be spaced five miles from each other, would be ten
miles and would be measured radially on the tube screen
26 from the center 86 thereof, which in this presentation
is the radar position. The presentation of the ships 93
and 93’ in Fig. 4 conforms with the pips 87 and 88 in
Fig. 3. As previously stated, the presentations shown
in Figs. 3 and 4 of the accompanying drawings are avail-
able to a radar operator with the cathode ray tube posi-
tioned and connected as shown in Fig. 1 of the accom-

5 panying drawings.

With the cathode ray tube rotated 90° and mounted
in the circuit shown in Fig. 2, the types of presentation
shown in Figs. 5 and 6 of the accompanying drawings are
available to the operator of the radar set. An illustra-
tive B-scan presentation is shown in Fig. 5 and a verti-
cally extending accentuated A-scan presentation is shown
in Fig. 6 of the drawings. In both of these views the
mat screen 62 carrying the hair line 84 is in front of the
tube screen 26.

In the B-scan type of presentation shown in Fig. 5,
the initial signal trace 96 extends horizontally of the tube
screen 26 that preferably has the mat screen 62 positioned
in front of it. The mat screen 62 carries a dead ahead
position indicating vertically extending hair line 84 at 0°
azimuth. In this B-scan presentation the signals beamed
from the radar antenna 49 appear in the sweep trace 96
that preferably extends substantially parallel with and
slightly above the azimuth scale extending along the hori-
zontal lower edge of the orifice in the mat screen 62 as
shown. A distance scale extends vertically along the lat-
eral edge of the orifice in the mat screen 62, as shown,
and, with reference to the trace 96, indicates the distance
of the target from the antenna position. In this presenta-
tion land 97 and an island 98 appear as being radar echo
areas distinct from the water area 99. In this respect,
the B-scan presentation resembles the P. P. I.-scan pres-
entation shown in Fig. 4. The azimuth position of zero
degrees at which the hair line 84 appears illustrates the
position dead ahead from the antenna position and the
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azimuth scale is limited to a position plus 90° to the
right of dead ahead and negative 90° to the left of dead
ahead. In this presentation the radar antenna scan is
limited to a straight angle or 180° in front of and to
either side of the radar position. The position in azimuth
and range or distance of a target, such as the island 98,
from the antenna position is readily indicated from the
scales appearing upon the mat screen 62.

The presentation shown in Fig. 6 of the accompanying
drawings is also available to the operator of the radar
set with the assembly shown in Fig. 2, and here again the
mat screen 62 is positioned in front of the tube screen
26. In this presentation, switch 15 is preferably closed
and switch 46 is open. The positioning of the cathode ray
tube with the electrostatic plates 50 and 51 disposed ver-
tically results in the vertical trace 180, as shown. Deflec-
tions of the sweep trace 100 such as the deflection 101
indicates the presence of the land 97 shown in Fig. 5 as
being dead ahead of the antenna position. Other deflec-
tions may be to the right or left of the hair line 84, as
indicated by the position of a target projected upon the
azimuth scale extending along the lower edge of the mat
screen 62. The target range would be at a distance from
the antenna position that is indicated upon the distance
scale that extends vertically along the right hand edge of
the orifice in the mat screen 62. The closing of the switch
15 causes the impression of the returned echo signals
upon the intensity grid 16 of the cathode ray tube and
provides a presentation of optimum intensity upon the
tube screen 26.

From the foregoing description, it will be apparent that
with a single cathode ray tube when mounted in the
circuit shown in Fig. 1, the radar operator has available
to him a P. P. I.-scan presentation and his choice of a
normal A-scan presentation or an accentuated A-scan
presentation beginning at either the center of the cathode
ray tube screen or extending diametrically thereof depend-
ing upon the nature of the potential that he applies to
the cathode ray deflecting coils 38 and 39. In the pres-
ence of enemy jamming through which enemy signals
make useless a P. P. 1. presentation, the radar operator
by a switch manipulation has immediately available to
him an A-scan presentation which, depending upon the
nature of the enemy jamming, might provide him with the
nature and range of an intended target, which data could
not possibly be obtained under those circumstances from
a P. P. L. presentation. Within the further exercise of
the present invention, the radar operator, by simply with-
drawing the cathode ray tube from the circuit shown in
Fig. 1, rotating it 90° and inserting it in the slightly modi-
fied circuit shown in Fig. 2, then has available to him the
choice of a B-scan presentation and either a normal or
the. accentuated A-scan presentation such as those that
are shown in Figs. 5 and 6, respectively, of the accom-
panying drawings.

It will be noted that the particular details of the cath-
ode ray tube that is shown in the accompanying drawings
and of the particular circuits with which it is associated
have been submitted for the purposes of illustrating and
describing suitable operative embodiments of the present
invention and that similarly functioning changes or modi-
fications may be made therein without departing from
the scope of the present invention.

I claim:

1. A cathode-ray tube multiple presentation system
for use with a transmitter-receiver system comprising an
antenna spinner system connected by a wave guide to
the radio frequency and intermediate frequency sections
of the transmitter-receiver system and the antenna spinner
system connected through an interruptible selsyn system
to a cathode ray deflecting rotatable means mounted
to. move in synchronization with the antenna spinner
assembly around the stem of the cathode ray tube where-
in. a cathode emits an electron beam toward a screen
with the cathode ray deflecting means timed in the sweep
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of the cathode ray over the tube screen from a saw-
tooth wave emitted from a sweep generator part of the
transmitter-receiver system, the cathode ray tube multiple
presentation system comprising in combination with the
above designated components an intensity grid mounted
forwardly of the tube stem and adjacent the cathode
therein, a first anode forwardly of the intensity grid
within the tube stem for increasing the velocity of the
electron beam, a first magnet adjustable axially and
radially of the tube stem and mounted outwardly thereof
and forwardly of the first anode for maintaining electro-
magnetic lines of force extending substantially .tan-
gentially to the direction of flow of electrons in the
electron beam to thereby narrow the electron beam
toward the axis of the tube stem, a pair of electrostatic
electron beam deflecting plates disposed forwardly of
said first magnet and maintained at a high positive po-
tential and to which beam deflection plates echo signal
from the radio frequency and intermediate frequency
sections of the transmitter-receiver system may be selec-
tively applied directly or in parallel with echo signal
application to the said intensity grid of the cathode ray
tube, a rectifier connecting said pair of electrostatic
plates, a resistor connecting said pair of electrostatic
plates in parallel with said rectifier, a deflection coil
knob operating a part of said selsyn system and for
manually adjusting said magnetic cathode ray deflecting
means upon the interruption of the selsyn system, and
switch means for interrupting the selsyn system.

2. A radio signal presentation device for use in a
transmitter-receiver system, comprising a radar system
initiating signals, an antenna assembly transmitting and
receiving said signals, an electromagnetic-electrostatic
cathode ray tube containing electrodes and a screen and
connected with said radar system and said antenna as-
sembly for providing signal presentations, contrast con-
trolling first variable resistor means connected between
said radar system and a signal receiving first electrode
in said tube, intensity controlling second variable re-
sistor means connected between said signal receiving
first electrode in said tube and ground, a first switch
means connected between said first and second resistors,
a first electrostatic sweep deflection plate within said
tube, a second switch means capacitively connected be-
tween said radar system and said first deflection plate,

' a second electrostatic deflection plate positioned within

said tube, a signal focusing permanent magnet posi-
tioned between the said first electrode and said pair of
plates, a voltage source supplying voltage to both of
said plates, rectifier means connected between said plates,
sweep deflection coils positioned between said pair of
plates and the tube screem, and means adjusting said
deflection coils circumferentially of said tube.

3. The device described in claim 2 with a third switch
means releasably connecting the means for adjusting
said sweep deflection coils circumferentially of said tube
in its relation with the operation of said antenna assembly.

4. The device described in claim 2 wherein said de-
flection coil adjusting means is a selsyn system between
said antenna assembly and said sweep deflection coils
for positioning said sweep deflection coils circumfer-
entially of said tube in a predetermined relation with
the setting of said antenna assembly.

5. A radio system presentation device for use in a
transmitter-receiver system, comprising a radar system
initiating signals, an antenna assembly transmitting and
receiving said signals, an electromagnetic-electrostatic
cathode ray tube containing electrodes and a screen and
connected with said radar system and said antenna as-
sembly for providing signal presentations, contrast con-
trolling first variable resistor means connected between
said radar system and a signal receiving first electrode
in said tube, intensity controlling second variable resistor
means connected between said signal receiving first elec-
trode in said tube and ground, a first switch means con-
nected between said first and second resistors, a first
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electrostatic sweep deflection plate within said tube, a
second switch means capacitatively connected between
said radar system and said first deflection plate, a sec-
ond electrostatic sweep deflection plate positioned within
said tube, a signal focusing permanent magnet positioned
between said first electrode and said pair of plates, a
voltage source supplying voltage to both of said plates,
rectifier means connected between said plates, sweep
defiection coils positioned between said pair of plates
and the tube screen, and a sweep deflection coil adjusting
knob for altering the position of said switch deflection
coils with respect to said tube.

6. A radio system presentation device for use in a trans-
mitter-receiver system, comprising a radar system initiat-
ing signals, an antenna assembly transmitting and receiv-
ing said signals, an electromagnetic-electrostatic cathode
ray tube containing electrodes and a screen and connected
with said radar system and said antezna assembly for pro-
viding signal presentations, contrast controlling first vari-
able resistor means connected between said radar system
and a signal receiving first electrode in said tube, intensity
controlling second resistor means connected between said
signal receiving first electrode in said tube and ground, a
first switch means connected between said first and second
resistors, a first electrostatic sweep deflection plate within
said tube, a second switch means capacitatively connected
between said radar system and said first deflection plate, a
second electrostatic sweep deflection plate positioned
within said tube, a signal focusing permanent magnet posi-
tioned between said first electrode and said pair of plates,
a voltage source supplying voltage to both of said plates, a
direct current restoration rectifier connected between said
plates, resistor means connected between said plates, sweep
deflection coils positioned between said pair of plates and
the tube screen, and means adjusting said deflection coils
circumferentially of said tube with respect to the setting
of said antenna assembly.

7. A radio signal presentation device for use in a trans-
mitter-receiver system, comprising a radar system intiat-
ing signals, an antenna assembly of a rotatable yoke car-
ried dish and dipole for transmitting and receiving said
signals, an electromagnetic-electrostatic cathode ray tube
envelope including a stem and containing electrodes and a
screen and connected with said radar system and said an-
tenna assembly for providing signal presentations, contrast
controlling first variable resistor means connected between
said radar system and a signal receiving electrode in said
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tube, intensity controlling second variable resistor means
connected between said signal receiving electrode in said
tube and ground, a first switch means connected between
said first and second resistors, a first electrostatic sweep
deflection plate within said tube, a second switch means
capacitatively connected between said radar system and
said first deflection plate, a second electrostatic sweep de-
flection plate positioned within said tube, a signal focusing
permanent magnet positioned between said first electrode
and said pair of plates, a voltage source supplying voltage
to both of said plates, rectifier means connected between
said plates, sweep generator means within said radar sys-
tem, circular azimuth potentiometer means having a cir-
cular resistor wiped by a pair of contacts on opposite ends
of an insulating bar rotated with the rotation of said an-
tenna, a first pair of coaxial sweep deflection coils with
their common axis normal to the axis of the stem of said
tube and electricaily shunting the potentiometer wiping
contacts, a second pair of coaxial deflection coils with
their common axis normal to the axis of the stem of said
tube and displaced a quadrant around the tube stem from
said first pair of coaxial deflection coils and connected
between said sweep generator in said radar system and
ground, and a potential applied to the potentiometer cir-
cular resistor at the opposite ends of a common diameter
thereacross.
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