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Joseph T. McNaney, La Mesa, Calif,, assignbr to Gen-
eral Dynamics Corporation, Rochester, N.Y,; a cor-
poration of Delaware

Filed Jan, 31, 1957, Ser. No. 637,560
§ Claims. (Cl. 313—386)

This invention relates to cathode-ray apparatus and,
more particularly, to ‘an improved apparatus and tech-
nique for producing joint displays of cathode-ray images
and other data.

One of the problems in air traffic control is to have
a presentation not only of the location of airplanes, but
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also their identity. - Such a display would both facilitate
the handling of thé control problem, enable an accurate

allocation of air traffic priority, and could reduce. the
chances of .accidents, This, a cathode-tay tube appara-
tus which can simultaneously present both radar data and
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identification symbols can fill such & need. - Such appara- -

tus may also be employed in' certain computer applica-
tions wherein output data must be jointlypresented in
the form of images.Such as symbols, numerals, or char-
acters which- are generated in response to data from one
source and beam writing -in- response to data from a
second source, which produces equations or other. code
group displays. = - :

An object: of this invention is to provide an improved
cathode-ray tube which produces joint displays consisting
of both shapéd beams and a single beam which is de-
scribing a desired path. - .

Another object of the present invention is to provide
a novel multiple gun cathode-ray tube which can’ produce
a joint display of both digital and analog data. )

Still another object of the present invention is to pro-
vide a useful cathode-ray tube capable of producing both
location data and identification data. : R

“Yet another object of the present invention is to pro-
vide a novel improved multiple-gun -cathode-ray -tube
capable of receiving and displaying data from a plurality
of data sources. _

These and other objects of this invention are achieved
by providing a multiple-gun cathode-ray tube wherein the
electron beam from one of the guns can be shaped to
represent a character in response to data from one source.
This shaped beam is then deflected toward the center
of .the cathode-ray tube envelope. A second gun pro-
duces a beam which is given a regular shape. By “regu-
lar shape™ is meant either a circle, rectangle, or ellipse,
or any one of the usual shapes given to the cathode-ray
beam for causing it to impinge as a spot upon the: cathode-
ray tube screen. The term “regular” is employed to. dis-
tinguish the shape of the beam from the character-shaped
beams. . ‘This regular shape beam is also deflected toward
the center of the cathode-ray tube envelope. .

Intensity-control means for. each of the beams is -pro-
vided, whereby in response to instructions from the first
data source, the character-shaped beam. intensity may be
controlled, and in response to the instructions:from the
second data source the regular-shaped beam intensity may

" be controlled. Means are provided for directing both

beams, which have been deflected toward the center of
the cathode-ray tube, along a path which extends sub-
stantially coaxially with the axis of the cathode-ray beam
tube. . The coaxial path guidance means is followed by
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2 .
deflection means for directing both beams to & desired
portion of the cathode-ray tube screen to be displayed
responsive to deflection data received from ejther one of
the two data sources. T

The novel features that are considered characteristic
of this invention are set forth with particularity in the
appended claims. The invention itself, both as to its.
organization and method of operation, as well as addi-
tional objects and advantages thereof, will best be under-
stood from the following description when read in con-
nection with the accompanying drawings, in which: '

Figure 1 is a cross section in perspective of onme em-
bodiment of the invention; )

Figure 1a is an enlarged view of a matrix or beam-
shaping means employed in the embodiment of the inven-
tion; and o ' :

Figure 2 is an enlarged sectionalized side view of a
portion of the structure shown in Figure 1.

Examples of cathode-ray tube apparatus wherein selec-
tive character-shaped beams are generated and displayed
are described and claimed in my Patents Nos. 2,735,956
and 2,761,988 for Cathode Ray Apparatus. ;
~ Reference is now ‘made to Figure 1 of the drawing,
which shows & sectionalized perspective view of an”em-
bodiment of the invention. ‘This comprises an evaciated
envelope 10 for the tube having the usual cathode-ray
tube ‘screen’ 12 at one end of the envelope and multiple
electron gun structure in the other end of the envelope.
By way of illustration of the principles of this invention,
two electron guns are shown. This is not to be construed
as a limitation since it will' be appreciated by those well
skilled in the art that more than two. guns can be em-
ployed within a single envelope, if required. -One of
these electron guns 14 is a character-shaped beam-produc- -
ing means; the other of these electron guns 16 is a
regular-shaped beam-producing means:

The character-shaped beam-producing means includes
a cathode 18, a control grid 20, followed by an accel-
erating electrode 22, within which is located a matrix,
or beam-shaping means 24 containing a plurality of
This beam-shaping means, shown en-
larged in Figure 1a, is positioned to intercept the elec-
tron beam emanated from the cathode.” Accordingly,
there is produced as-a result a plurality of electron beams,
each having the shape of one of the plurality of aper-
tures in the matrix 24. Figure la is an enlarged view
illustrating one form which the matrix 24 with the beam-
shaping apertures 25 may take. It will be understood
that the number and types of character-shaping aper-
tures may be varied as required. :

The accelerating electrode 22 is followed by a first
anode 26, a second anode .28, which contains at. one
end ‘a beam-intercepting member 30, having a selection
aperture 32.  The beam-intercepting member is a disc
having the opening 32 at the center thereof. Within
the second anode is contained horizontal deflecting elec-
trodes 34 and vertical deflecting electrodes” 36. The
plurality of shaped beams which pass through the matrix
24 may thus be deflected by the horizontal and vertical
deflecting means 34 and 36, so that a desired- shaped-
beam passes through the aperture 32 and. the others are
intercepted and prevented from continuing by the beam-
intercepting means 30. -‘The shaped beam which passes
through the aperture 32 is then properly guided-or de-
flected by a second set of horizontal deflecting plates 38
and vertical deflecting plates 40 toward the center of
the cathode-ray tube apparatus. : ‘

The means for generating the electron beam having
the regular shape includes the cathode 42, a control grid
44, an accelerating electrode 46, a first anode 48, a sec-

. ond anode 50, followed by means for directing the reg-
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ular-shape beam toward the center of the cathode-ray
tube, or envelope. This latter structure includes the
horizontal deflecting plates 52, followed by the vertical
deflecting plates 54. ‘

Mounted about the tube envelope . portion which fol-
lows the portion at said one end in which the multiple
electron guns are found are the elements of a multi-beam-
centering means 56. This comprises a plurality of short
electromagnetic induction units §7 through 66. These
are followed by the usual display deflection means 63,
which comprises the well-known electromagnetic deflec-
tion coils. A plurality of other acceleration anodes are
provided, consisting of aquadag coating 70, 72, and 74.
The beams represented by the lines 76 and 78, which
are deflected toward the center of the tube envelope,
are projected into the field of influence of the joint beam-
centering means 56, which,. as will be further shown
herein, causes the beam to seek a common path that is
essentially coaxial with the axis of the tube envelope
10. The deflection means 68 can then deflect both beams
to a desired portion of the screen 12, wherein the joint
display . of images and other cathode-ray data is .ef-
fectuated.

The potentials required by the plurality of induction
coils forming the joint beam-centering means are pro-
vided from a centering control unit 8¢ to -the respective
coils 57 through 66 by way of separate leads. All the
induction coils are connected to a common ground.
The centering control unit 88 includes a separate po-
tentiometer 57A-66A for each centering coil. These
are connected across a potential. source and enable in-
dividual adjustment of the current through each coil
and thereby the field strength -of. each coil.

The operating potentials required by the electron gun
14 are provided by an operating control unit 82. The
operating potentials required by the electron gun 16 are
provided by an operating control unit 84. The poten-
tials applied to the deflecting plates 38, 40 and 52, 54
from the respective operating control units 82, 84 are
such as to deflect the beams 76, 78 into the field of in-
fluence of the joint beam-centering means 56 at proper
angles incident to the axis of the tube envelope- 10.

A first and second data source 96, 92 respectively ap-
ply their data to a display control unit 94, Display
control unit 94 serves .to convert the data from data
source. 90 and data source 92 into the necessary con-
trol potentials required to be applied to the two guns
14 and 16 to select a character-shaped electron beam,
to withhold it until the proper time by controlling its
intensity, and to suitably modulate the intensity of the
regular-shaped electron beam. Display control unit 99
also takes the signals from one of the other or both of
the data sources, as required, to properly control the
deflection of the electron beams by means of deflection
control means 68. For example, different signals - ap-
pearing from data source 1 may be converted by the dis-
play control unit %4 into grid control potentials, which
are applied over lead 96 to the control electrode .20
and into horizontal and vertical selection potentials
which are applied over leads 98 and 199, respectively
to the horizontal deflection electrodes 34 and vertical
deflection electrodes 36. Input signals received from
data source 2 are applied over lead 102 to the control
electrode 44 of the second electron gun and also into
potentials which are applied over leads 106 and 108 to
control the vertical and horizontal deflection operation
of the display deflection coils 68. Display. control unit
94 may be well-known digital-to-analog- conversion ap-
paratus since the output required of it, for operating the
invention in the manner described above, consists of
analog currents and voltages. :

Reference is now made to Figure 2, which shows an
enlarged section of the portion of the cathode-ray tube
apparatus about which the centering means 56 are dis-
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posed. The induction units 57 through 66 are individ-
ually enclosed within material 57B through 66B of high
magnetic permeability, whereby the electromagnetic fields
produced are concentrated such that deflections of the
electron beams 76, 78 are primarily influenced by the
radial components of said fields. The reaction produced
by the field of the induction coil 57 is such that the tra-
jectories of electron beams 76 and 78 are caused to
bend sharply, and the beam path to become convergent.
The fields of induction coils §8 and 59 are adjusted such
that the path of electron beams 76, 78 converge very
gradually and cross over just prior to-entering the field
of induction coil 60. The field of induction coil 60 is
adjusted such that immediately after crossing over the
trajectories of electron beams 76 and 78 are again caused
to bend sharply and the beam paths again converge. The
fields of induction coils 61 and 62 are adjusted such that
beam-path convergence is again very gradual and beam
crossover occurs just prior to entry into the field of in-
duction coil 63. The field of induction coil 63 is adjusted
such that the electron beam trajectories again bend
sharply, causing their paths to again converge. The fields
of induction coils 64 and 65 are adjusted such that the
convergence is very gradual and beam crossover once
again occurs just prior to entry into the field of induction
coil 66.

It will be seen from Figure 2 that the angles of con-
vergeiice become ‘progressively smaller. Convergence
angles are thus progressively reduced such that upon en-
tering the field of induction coil 68 the electron beams
76 and 78 are deflected onto parallel paths which are
essentially coaxial. The fields of the even-numbered in-
duction coils 58, 60, 62, 64, and 66 are reversed from
those of the odd numbered induction coils 57, 59, 61, 63,
and 65 such that spiraling of the electron beams in transit
is compensated.

The number of induction coils which have been se-
lected to obtain the parallel coaxial result has been se-
lected by way of example and not to serve as a limitation.
It 'will be readily apparent to those skilled in the art that
the numbers of inductors in electron-beam ' excursions
necessary to. produce essentially coaxial beam paths are
flexible and are dependent upon such variable factors as
the initial angle of incidence with which electron beams
enter the field of influence of joint beam-centering
means 25.

In view of the fact that the shaped electron beams 76
and the regular cross-sectional electron beams 78 enter
the field of influence of the display deflection means 68
along the common path which is essentially coaxial with
the axis of the envelope, the images and other data dis-
played are accurately aligned at all positions upon the
display screen 12. In other words, good registration is
provided. Since the electron beams employed are thus
effectively projected from a common source, the ap-
paratus is capable of presenting data from two or more
sources simultaneously. Although the means whereby
the electron beams are deflected to seek a common path
is exemplified by a plurality of coils, it is within the skill
of those versed in the art to employ electrostatic means
for this purpose and such means is included within the
scope of this invention. ) :

Accordingly, there has been described and shown here-
in ‘a novel, useful, and improved cathode-ray tube appa-
ratus which is capable of displaying data simuitaneously
which is received from a plurality of different data
sources. While certain embodiments of the invention
have been specifically disclosed, it is to be understood
that the invention is not limited thereto, as many varia-
tions will ‘be readily apparent to those skilled in the art
and the invention is to be given its broadest possible
interpretation within the terms of the following claims.

I claim: :

1. Apparatus for the simultanecus display of radar and
character presentations, comprising: an evacuated con-
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tainer having side by side at one end two different elec-
tron beam-producing means, one of said eleciron beam-
producing means including means to genmerate a first
electron beam, a beam-shaping member positioned to
intercept said first beam and presenting thereto a plu-
rality of character-shaped apertures whereby a plurality
of character-shaped beams are obtained having the shapes
of the apertures of said shaping member, means for
selecting a desired one of said character-shaped beams,
and means for deflecting said selected character-shaped
beam toward the center of said container; said other
beam-producing means including means to generate a
second beam, means to control the intensity of said sec-
ond beam, and means to defect said second beam toward
the center of said container; means following said two
different electron beam-producing means for centering
the output beams therefrom in said container, a screen
at the other end of said container, and means for de-
flecting the centered output beams to impinge at a de-
sired location on said screen. '

2. In the combination recited in claim 1 wherein said
means for selecting a desired one of said shaped beams
includes a beam-intercepting member having an aperture
large enough to pass one of said character-shaped beams,
said beam-intercepting member being positioned to inter-
cept said character-shaped beams, and means for deflect-
ing said plurality of shaped beams until a desired one of
said shaped beams passes through said aperture.

3. In the combination recited in claim 1 wherein said
means for centering said two output beams in said con-
tainer include a plurality of induction coils mounted ad-
jacent each other with their axes extending along the
center of said container.

4. The combination comprising: an evacuated enve-
lope containing a viewing screen at one end and at the
other end means comprising a first electron gun and a
cathode for producing a regular-shaped electron beam,
and means comprising a second electron gun and a cath-
ode for producing a character-shaped electron beam; and
means for causing said electron beams to simultaneously
produce a tegular-shaped pattern and a character-shaped
pattern that are adjacent and maintain substantially the
same spatial relationship regardless of where they ap-
pear on said viewing screen.

5. The combination comprising: an evacuated envel-
ope having a neck portion at one end and a fluorescent
screen at the other end; electron-beam-producing means,
comprising a first electron gun and a cathode, positioned
in said neck portion, for producing a regular-shaped elec-
tron beam, and electron-beam-producing means compris-
ing a second electron gun and a cathode positioned in
said neck portion for producing a character-shaped elec-
tron beam; means directing said first beam toward the
center of said envelope; means directing said second
beam toward the center of said envelope; means centering
both said beams; and means synchronously deflecting
said centered beams to adjacent areas of said screen—
whereby said electron beams produce a presentation that
simultaneously contains a character-shaped pattern and
a regular shaped pattern.

6. The combination comprising: evacuated envelope
containing at one end thereof means, comprising a first
electron gun and a cathode, for producing a regular-
shaped electron beam, and means, comprising a second
electron gun and a cathode, for producing a character-
shaped electron beam, and containing at the other end
thereof a viewing screen; means causing the cross section
of said character-shaped electron beam to correspond
to a given character; means causing each said beam to be
centered substantially coaxially with said envelope, said
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means comprising a plurality of electron lenses; and
means for synchronously deflecting said centered beams
onto said viewing screen—whereby said centered beams
seem to originate at the same point and are therefore
deflected to produce fixedly adjacent patterns that move
synchronously across said screen.

7. Display apparatus for causing a specific identifying
character to be associated in a fixed spatial relationship
with a given movable pattern on the fluorescent screen
of a cathode ray tube, comprising in combination: a cath-
ode ray tube; means, comprising a first electron gun and
a cathode, positioned at one end of said tube, for produe-
ing a regnlar-shaped electron beam; means, comprising
a second electron gun and a cathode, positioned at the
same end of said tube for producing a character-shaped
electron beam; means causing the cross section of said
character-shaped electron beam to correspond to a de-
sired character; means causing the trajectory of each said
beam to become substantially coaxial with said envelope,
said means comprising a plurality of fixed-strength, mag-
netically-produced electron lenses; a fluorescent viewing
screen positioned at the other end of said tube; and means
for identical deflection of said axial beams onto the ad-
jacent areas of said viewing screen-—whereby the respec-
tive light patterns of said beams move simultaneously
while maintaining a fixed spatial relationship.

8. Vehicle tracking apparatus for causing specific iden-
tifying characters to be associated in a fixed spatial re-
lationship with respective movable patterns on the fluores-
cent screen of a cathode ray tube, comprising in com-
bination: a cathode ray tube; means, comprising a first
electron gun and a cathode, positioned at one end of
said tube, for producing a regular-shaped electron beam;
means, comprising a second electron gun and a cathode,
positioned at the same end of said tube for producing
a character-shaped electron beam; means causing the
cross section of said character-shaped electron beam to
correspond to a desired character; means causing the tra-
jectory of said pair of beams to become substantially
coaxial with said envelope, said means comprising a plu-
rality of fixed-strength, magnetically-produced electron
lenses; a fluorescent viewing screen positioned at the
other end of said tube; deflection means for identical de-
flection of said axial beams across said viewing screen—
whereby the respective adjacent light patterns of said
beams move simultaneously with a fixed spatial relation-
ship; means causing the cross section of said character-
shaped electron beam to correspond to a second char-
acter; means causing the trajectory of said second pair
of beams comprising said second-character-shaped beam
and said regular-shaped beam to become substantially
coaxial with said envelope, said means comprising said
plurality of fixed-strength, magnetically-produced elec-
tron lenses; and means, comprising said deflection means,
for identical deflection of said axial second pair of beams
across said viewing screen—whereby the respective ad-
jacent light patterns of said pairs of beams move simul-
taneously with a fixed spatial relationship.
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