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shield so as to provide an active beam-deflecting 
portion. At some point within the shield there 
is provided a substantially airtight Seal between 
the shield and the lead. Further means may be 
provided within the shield-for example, insulat 
ing sleeves of ceramic or other suitable mate 
rial--to insure that the lead will remain Sub stantially coaxially disposed with relation to the 
Shield. 
The structural details of an embodiment of 

the invention will be more fully understood and other objects and features thereof will become 
apparent from a consideration of the following 
description with reference to the accompanying. drawings, in Which: 
Figure 1 illustrates a cathode ray tube, in a C 

cordance with the invention, connected in a Sig nal comparator circuit, and 
Figure 2 illustrates, in detail, the structure of 

the axial deflecting electrode and associated 
shield as employed in the tube illustrated in Figure 1. 
Referring now to Figure 1, the embodiment 

there illustrated, of a cathode ray tube in accord 
ance with the invention, comprises an evacuated 
envelope of glass or other suitable dielectric 
material customarily employed for this purpose. 
This envelope may be of the usual configuration, 
comprising an elongated relatively constricted 
neck portion and a substantially frusto-conical 
portion. The smaller end of the latter is joined 
to the neckportion, while the larger end is closed 
by a substantially plane portion, forming a screen 
upon which electrons are adapted to impinge. 
The other end of the constrictedneckportion may 
bé provided with a base 2, of Bakelite or other 
suitable material having contact pins embedded 
therein to provide connections from the exterior 
of the tube to the various elements within it, 
as is customary in cathode ray devices. Within 
the constricted neck portion, in the vicinity of 
base 2, are provided means for generating, form 
ing and controlling an electron beam which may 
normally be directed along the axis of the tube 
so as to impinge on screen 9. These means may . 
comprise the usual cathode, intensity controlling 
grid and anodes employed for this purpose, and are here generally represented by cylinder 3. 
Spaced axially from this electron gun of beam 
forming heans are disposed horizontal and 
vertical electrostatic deflecting plates 4 and 5 for 
the purpose of deflecting the electron beam 
horizontally and vertically as in conventional 
ëäthodë ray tubes. Likewise, as in the usual form 
of cathode ray tube, the interior of the frusto conical portion of the tube envelope may be al 
most completely covered with an aquadag coat iiig 8. When the tube is in operation, this coating 
may be grounded, through a suitable connection 
9, so as to prevent the accumulation of electrical 

charges on the interior surface of the glass, in 
response to secondary emission from screen 9 on 
which the beam impinges. Thus undesirable 
random deflection of the electron beam is avoided. 
In accordance with the invention, a tubular 

conductive shield 2 is sealed into the screen 9 
of the tube envelopeso as to enter it substantially 
centrally and extend an appreciable distance 
Within the tube envelope in a direction toward 
electrón ?un 3 and Substantially coinciding with 
the axis of the tube. As shown in the drawing 
this shield may extend within the tube ap preciably beyond the aqua dag coating 3. Within 
shield 2, and insulated therefrom, is disposed a 
conductive electrode 3 which extends beyond the 
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4. 
shield at both ends. Its exposed portion Within 
the tube envelope provides a deflecting electrode 
adapted to produce radial deflection of the 
cathode ray beam in response to deflecting signals 
Supplied to the portion of the electrode which 
protiudes from the other end of the shield, 
Aiso there may be provided, on the interior 

surface of the envelope in the vicinity of the poi 
tion of electrode 3 which is exposed, a Second 
coating of aguadag which is distinct and in 
sulated from the coating 8. This coating provides 
a frusto-conical annular conductive surface 
which is adapted to cooperate with the interior 
exposed portion of electrode 3 to produce radial 

5 deflection of the cathode ray beam. Further, in 
- accordance with the invention, the exterior of 
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the screen portion 9 of the tube envelope is 
covered with a conductive coating forming a 
capacitive pick-up or output electrode, through 
the medium of which it is possible to detect 
changes in the electrical charge produced on the 
Screen portion in response to bombardment by 
the electron beam and the resultant emission of 
secondary electrons therefrom. This coating is 
insulated from shield 2 by leaving a relatively. 
narrow uncoated ring completely surrounding 
the Shield. The coating may comprise a thin 
filin of gold, which may be of the order of one 
half wavelength, in thickness for light, and hence 
transparent. Alternatively, it is possible to use 
a relatively fine wire mesh screen cemented to 
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the face of the tube. Although it is not necessary 
to the operation of the tube in accordance, with 
the invention that screen 9: be provided with an 

5 internal coating of phosphor, so as to produce a 
Visible trace in response to bombardment by the 
electron beam, it may be convenient, to include. 
Such a coating to be used for test purposes. 
As shown in Figure 2, shield 2, of the tube 

according to Figure 1, may comprise a relatively 
short tubular portion 4 and a relatively longer 
tubular portion 5. The latter is preferably 
formed in one piece and comprises longitudinally 
contiguous portions of progressively diminishing 
CrOSS. Section. This is done in order to provide 
adequate rigidity of the structure, while at the 
Same time reducing its cross section in the por. 
tion which is nearest to the source of the electron 
bean. Thus interference by the shield with the 
beam is minimized. Preferably both shield 2 
and electrode 3 are of chrome-iron having a 
coefficient of expansion closely approximating 
that of glass. By constructing the shield in two 
pieces, the manufacture of the tube is simplified, 
in that the tubular portion 4 may first be sealed 
in the screen portion of the envelope, and later 
the longer tubular portion 5 can be soldered 
Within the shorter tubular portion 4. Also there 
may be provided a collar 7 which is adapted 
to reinforce the junction between the tubular 
portions 4 and 5 and improve the quality of 
the vacuum seal at this point. Electrode 3 is 
disposed within the tubular shield, and a glass 
Seafis' provided between it and the shield, 
preferably at the most constricted portion of 
the latter. To center the electrode within the 
Shield and to insulate it therefrom, there may 
be provided tubular ceramic collars 20 and 2 
disposed at suitable intervals within the shield. 
In operating the tube in accordance with the 

invention, damped sinusoidal oscillations in sub stantially phase-quadrature relationship are sup 
plied from sources 24 and 25, through connections 
6, and T, to horizontal and vertical deflecting plates 4 and 5. These signals are adapted to pro   
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duce deflection of the cathode ray beam so as to 
cause it to describe a trace of substantially Spiral 
form. On screen 9 of the tube. To the Outer end 
of electrode 3 are supplied video input signals 
which may be derived from a conventional radar 
equipment (not shown). These Signals Will pro 
duce radial deflection of the electron bean and 
Will cause it to depart from the normally spiral 
trace produced in response to the signals applied 
to deflecting electrodes 4 and 5 from sources 24 
and 25. The amount of such departure at a 
given point on the trace will, of course, depend on 
the instantaneous magnitude of the video input 
signal to electrode 3. The coating on the 
inner surface of tube envelope may be grounded 
as shown, or, if preferred, the video input signals 
may be applied in push-pull relationship to elec 
trode 3 and coating f. In either case the elec 
trode and the coating will cooperate to produce 
deflection of the beam. If these signals recur 
at the same rate as the spiral trace on the tube 
Screen, the cathode ray beam Will be deflected 
by like amounts at corresponding points on suc 
cessive traces. Hence successive traces will be 
identical, and an equilibrium condition Will soon 
be established (usually as soon as a single trace 
has been Scanned) in which no change in second 
ary emission from the screen takes place between 
Successive Scans. This will be the case when the 
Signal from the radar is produced in response to 
signals from fixed targets only. However, if the 
input signal to electrode 3 fails to recur at the 
trace repetition rate, the beam will not be de 
flected from the spiral trace by like amounts at 
corresponding pointS on Successive scans, and suc 
ceSSive traces Will differ. Thus the beam will be 
CauSed to deSCribe a new area of the screen and 
the secondary emission from the screen will 
change. This Will be the case when the signals 
from the radar are produced in response to tar 
gets in motion, and hence do not recur periodi 
cally. The change in secondary emission will 
produce a like change in the charge on screen 9, 
which, in turn, Will induce a signal in the con 
ductive coating deposited on the external surface 
of screen 9. This signal may be supplied through 
connection 26 to a suitable video amplifier 27 to 
yield an output at terminals 28 and 29 which will 
be indicative of departures of the video input sig 
nals from periodicity at the trace repetition rate. 
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Such departures may, in a system of this sort, be . 
taken as indicative of target motion. 

Thus, by the invention, there is provided a 
Cathode ray device in which the electron beam 
can be deflected So as normally to describe a 
Spiral or circular trace on the tube screen; in 
which, in response to signals applied to an axially 
disposed deflecting electrode which enters the 
tube envelope through the tube screen, the beam 
is adapted conveniently to be deflected radially 
to cause departures from said trace; in which, by 
means of a conductive coating on the external 
surface of the tube Screen in the vicinity of said 
electrode and Overlying at least a portion of said 
Screen, there are conveniently derived signals 
which vary in response to variations in the sec 
Ondary emission fron said screen produced by 
alterations in the trace Scanned by Said beam; 
and in which, by lineans of a conductive shield 
enclosing said axial electrode throughout an ap 
preciable portion of its length, said conductive 
coating is prevented from responding capacitively 
to the deflecting signals applied to the axially 
disposed deflecting electrode. 
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ture of the tube, in accordance with the invention, 
is susceptible of considerable variation from that 
shown and described, without departing from the 
scope of the invention as defined by the appended 
claims. 

I claim: 
1. A cathode ray tube structure comprising: 

means for forming an electron beam; a screen 
upon which said beam is adapted to impinge to 
cause secondary electrons to be emitted, said 
screen being displaced from said beam forming 
means and extending transversely to the path of 
said beam; a deflecting electrode disposed inter 
jacent said beam forming means and said screen 
and substantially displaced from said screen; a 
connection for applying deflecting signals to said 
deflecting electrode, said connection extending to 
ward and passing through said screen; a conduc 
tive electrode at least partially coextensive with 
said screen and adapted capacitively to respond 
to variations in the electrical charge on said 
screen owing to variations in the secondary emis 
sion from said Screen; and a conductive shield 
interposed between said last-named electrode and 
said connection for appreciably reducing capaci 
tive coupling between said output electrode and 
said connection, 

2. A cathode ray tube structure comprising: 
means for forming an electron beam; a screen 
upon which Said beam is adapted to impinge to 
cause secondary electrons to be emitted, said 
screen being displaced from said beam forming 
means and extending transversely to the path 
of said beam; a conductive electrode disposed in 
proximity to said Screen and adapted capacitively 
to respond to variations in the electrical charge 
On said Screen owing to variations in the second 
ary emission from Said screen; a deflecting elec 
trode disposed interjacent said beam forming 
means and said Screen and substantially displaced 
from Said Screen; a connection for applying de 
flecting signals to said deflecting electrode, said 
connection passing in the vicinity of said output 
electrode; and a conductive shield surrounding 
at least a portion of Said connection for appre 
ciably reducing capacitive coupling between said 
first-named electrode and said connection. 

3. A cathode ray tube structure comprising: an 
envelope of dielectric material, means enclosed 
in Said envelope for forming a beam of electrons 
and for directing Said beam against a portion of 
Said envelope to cause it to emit secondary elec 
trons, a tubular conductive shield sealed into said 
envelope and extending appreciably within said 
envelope in the direction of said beam forming 
means, an electrode disposed within said shield 
and insulated therefrom, said electrode extend 
ing within Said envelope appreciably beyond said 
Shield to provide a beam deflecting portion, and 
a conductive electrode at least partially coexten 
Sive With said portion of said envelope, said last 
named electrode being electrically insulated from 
Said shield and adapted capacitively to respond 
to variations in electrical charge on said portion 
of Said envelope owing to variations in the sec 
Ondary emission from said screen. 

4. A cathode ray tube structure comprising: 
an envelope of dielectric material, means disposed 
Within Said envelope for forming an electron 
beam adapted to impinge upon the inner surface 
of Said envelope to cause it to emit secondary 
electrons, an electrode extending through the 
Wall of Said envelope and an appreciable distance 
Within said envelope in the direction of said beam 

It Will, of course, be understood that the struc- 75 forming means, a conductive shield enclosing said 
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electrode throughout its length exceptfor a por 
tion displaced from said envelope wall in the 
direction of said beam forming means, said ex 
posed portion being adapted to effect deflection 
of said beam in response to potentials applied to 
said electrode, and a capacitive electrode dis 
posed in proximity to a portion of the wall. Of 
said envelope immediately surrounding said first 
named electrode and said shield. 

5. A cathode ray tube structure comprising: 
an envelope of dielectric material, means dis 
posed within said envelope for forming an elec 
tron beam adapted to impinge upon the inner sur 
face of said envelope to cause it to emit second 
ary electrons, an electrode extending through the 
wall of said envelope and an appreciable dis 
tance within said envelope in the direction of 
said beam forming means, a conductive shield en 
closing said electrode throughout its length ex 
cept for a portion displaced from said envelope 
wall in the direction of said beam forming means, 
an annular electrode substantially coaxial with 
said first-named electrode, and substantially co 
extensive axially with the unshielded portion of 
said first-named electrode, said annular electrode 
being adapted to cooperate with the unshielded 
portion of said first-named electrode to effect de 
flection of said electron beam in response to de 
flecting signals applied to at least one of said 
electrodes, and a capacitive eiectrode disposed in 
proximity to a portion of the wall of said envelope 
immediately surrounding said first-named elec 
trode and said shield. 
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6. A cathode ray signal detector comprising 
means for forming an electron beam; a screen 
upon which said beam is adapted to impinge to. 
cause secondary electrons to be emitted, said 
screen being displaced from said beam forming 
means and extending transversely to the path of 
said beam; a deflecting electrode disposed inter 
jacent said beam forming means and said screen. 
and substantially displaced from said screen; a 
connection for applying deflecting signals to said 
deflecting electrode, said connection extending 
toward and passing through said screen; con 
ductive means adjacent to said screen and adapt 
ed to respond to variations in the electrical charge 
on said screen owing to variations in the second 
ary emission from said screen; and means for reducing appreciably capacitive coupling between 
said conductive means and said connection. 
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