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This invention relates in general to cathode 
ray tube scanning methods, and more particul 
larly concerns novel and simplified apparatus 
adaptable to cathode ray picture tubes for accon 
plishing keystone compensation. 

Generally, in cathode ray television Systems, 
scanning of a screen is effected by an electron 
beam within a cathode ray tube. Beam defec 
tion is caused by horizontal and vertical SaW 
tooth sweep voltages or magnetic fields which 
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tion was accomplished in a number of ways but 
in all cases it considerably complicated the sweep 
circuits and added the need for critical adjust 
ment to the System. These modulating circuits 
resulted in additional stages, thus increasing cost 
and constituting an added source of failure. 
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ordinarily produce a rectangular raster of Sub- ; 
stantially horizontal lines. In certain television 
pick-up devices or cameras, as for example the 
iconoscope, the axis of the cathode ray electron 
gun is at an angle to the screen Surface being 
scanned. If then the scanning pattern is formed 
by horizontal and vertical deflection voltages or 
fields having constant periods and amplitudes, 
the raster will not be rectangular. Thus, the 
horizontal scanning lines uppermost on the 
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It has been discovered that the keystoning 
problem could be more conveniently and eco 
nomically handled through the controlled distor 
tion of the electron beam movement by estab 
lishing a comparatively weak, continuous mag 
netic field through the cathode ray tube. Thus, 
in co-pending application of Fisher and John, 
Serial No. 580,564, filed March 2, 1945 now aban 
doned and entitled Television system, it was 
shown that the addition to the tube structure 
of a pair of small, permanent magnets, suitably 
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screen, which are furthest from the electron gun, 
will be longer than the lowermost horizontal 
lines, nearest the gun, with the result that the 
scanning raster is trapezoidal, or keystone, in 
shape. This trapezoidal effect is highly unde 
sirable in camera tubes. 
In television projection type receivers, me 

chanical and optical considerations often dictate 
that the image presented upon the face of a cath 
ode ray tube be projected upon a viewing screen 
which is not normal to the optical axis of pro 
jection. If the image presented upon the cath 
ode ray tube were rectangular, as would be the 
case where uncompensated constant period and 
amplitude sweep voltages or fields are used, then 
the picture appearing upon the viewing screen 
would be “keystoned' in shape. - 
In both camera and projection receiver sys 

tems, the keystone effect is a distortion which 
must be eliminated. In the camera tube, a com 
pensation must be made so that the actual scan 
ning rasteris rectangular, whereas in the receiver 
tube mentioned, a keystone distortion must be 
introduced to provide a trapezoidal cathode ray 
tube image which, in combination with the skew 
projection, produces a final image on the viewing 
screen which is rectangular, as desired. 

Heretofore, the introduction or the removal of 
a keystone effect has been accomplished elec 
trically within the sweep circuits. As an ex 
ample, it has been the practice to modulate the 
horizontal deflection voltage with a predeter 
mined component of the vertical sawtooth de 
flection voltage, in that phase' which would pro 
vide the proper trapezoidal effect. This modula 
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Oriented with respect to the cathode ray tube 
electron beam, Would produce or compensate for 
a keystone raster. - 
There has, however, been a limitation on the 

extent of the use of the system disclosed in the 
aforementioned application, which results from 
a second distortion introduced, in addition to the 
keystone effect. Thus, although the magnetic 
field formed a substantially trapezoidal raster, 
it also had the effect of bowing the horizontal 
scanning lines, such that a high degree of picture 
excellence was unattainable. 
The present invention contemplates and has 

as a primary object the provision of simplified, 
inexpensive and non-critical apparatus adaptable 
to cathode ray tubes for accomplishing keystone 
compensation without the introduction of other 
and undesirable distortion. Generally, the ap 
paratus of this invention involves means for pro 
ducing a plurality of fixed and continuous mag- . 
netic fields which extend through a cathode ray 
tube and which are suitably disposed relative to 
an electron beam passing therethrough. 
It is another object of the present invention to 

provide magnetic means for producing a key 
stone effect in a cathode ray tube which in itself 
causes substantially no displacement of the image 
center relative to the center of the screen. 
A further object of this invention is to provide 

a simplified magnetic structure for producing the 
magnetic field required for keystone correction 
or trapezoidal correction of a scanning raster. 
A still further object of the present invention 

is to provide a simplified magnetic structure for 
producing two magnetic fields within a cathode 
ray tube, one of said fields being substantially 
uniform and the other being distorted in a pre 
determined manner. - 
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These and other objects of the present inven 
tion will now become apparent from the following 
detailed specification taken in connection. With 
the accompanying drawings in which 
Figure 1 is a diagrammatic representation of 

a cathode ray tube and illustrates the electron 
beam thereof relative to the magnetic fields es 
tablished to provide a keystone effect; 

Figure 2 is a front view of the screen of the 
cathode ray tube illustrated in Figure l; and, 

Figures 3A, 3B, and 3C are a number of views 
of a cathode ray tube and as magnetic structure 
for producing the particular fields illustrated in 
Figure 1. - - 

Referring now to Figure 1, there is illustrated a 
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15 
conventional television receiver cathode ray tube. 

, having, as is Well understood in the art, an 
evacuated glass envelope 2 and a “plugin' tube 
base f3. Within the glass structure 2 is an elec 
tron gun, far for generating an: electron:beam f 5. 
This electron gun , includes at least a heater 
cathode combination, a control grid for determin 
ing...electronbeam intensity and a number of ac 
celerating electrodes.". The electron: beam 5 is 
directed toward and simpinges upon a fluorescent 
screenicoating 6-on; the inner surface of the face 
of glassi.envelope, f2., . . 

... In order' to provide a sharply defined Spot, on 
the screen 6, the electronbeam is focused thereon 
by a magnetic focusing: coil.f, slipped over thc 
neck of the glass enyelope 2 as illustrated, and 
energized by an adjustable:current from a-source, 
not; shown: The magnetic field of the focus-coil: 

is substantially taxial within the tube, that is, 
parallel to the electron beami, 5. Focusing may 
also be accomplished electrostatically by. Suitable 
electrodes within the electron-gun structure i: 
In television apparatus, it is necessary to scan. 

the fluorescent screen with the electronbeam-5. 
This is generally accomplished by-generating two 
Scanning-potentials; horizontal and vertical, and 
applying these to mutually-perpendicular deflect 
ing means on the cathode ray tube. As illustrated 
in Figure.1, the deflecting means comprise a mag 
netic deflection-yoke 21, which is wound with two. 
coils, having. mutually perpendicular, axes, to : 
which coils the deflecting signals are applied. The 
horizontal scanning signal frequency, is-a-prede 
termined multiple-of-the-vertical scanning signal 
frequency, so that ordinarily a substantially rec 
tangular raster of horizontal lines is obtained 
upon the fluorescent screen f6. It is clear. that. 
the conventional type electrostatic deflection 
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cathode ray tube could be used to provide the 
scanning raster instead of the magnetic deflection 
tube illustrated. . . . . 

AS. previously mentioned, there are numerous 
applications of receiver cathode ray tubes such as: 
If, Figure. 1, wherein the image generated upon 
the fluorescent screen 16 is projected upon a 
screen and wherein the screen axis is not normal 
to the optical axis of projection. With such an 
arrangement, the image upon the screen-will have 
a keystone shape, if the cathode ray tube image is 
itself-rectangular. To overcome this undesirable 
effect, it is necessary to introduce a distortion, 
such that the image on the fluorescent screen. 6. 
as produced by the scanning electron:beam-15 is 
itself, keystoned, as is best illustrated in the front 
view of the cathode-ray tube shown in Figure 2, . 
Thus, Figure 2 illustrates a typical keystoned. 

raster 23 of substantially horizontal scanning. 
lines. The-time duration of the sweep is the same 
for all horizontal lines, but the extent of the sweep. 
is progressively and symmetrically shortened as 
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4. 
the scanning beam progresses from the top of the 
raster 23 to the bottom thereof. 
In accordance with the principles of the pres 

ent invention the keystoned raster 23 is obtained 
upon fluorescent screen f6 by the use of conven 
tional type:Scanning signals applied to deflection 
yoke 2 ; which signals' tendi to produce a rec 
tangular raster, and by the use of two opposed 
magnetic fields 25 and 26 having field lines which 
extend through the cathode ray tube and are 
substantially perpendicular to the axis of the tube 
and of the undeflected cathode ray beam and sub 
stantially parallel to the horizontal scanning lines 
of the raster 23. 

Magnetic field:25, indicated by the plurality of 
crosses; Figure 1, is-disposed adjacent the fluores 
cent screen 6 and is directed into the paper. The 
effect of a field so oriented is to uniformly deflect 
the electron beam f 5 upward as illustrated by the 
curving of...the beam 5 as-it-passes: through the 
field region 25. If the beams: 5 ordinarily would. 
trace out a rectangular pattern on the fluorescent 
screen 6; then the altered-angle-of-approachin 
troduced by field 25 results in a keystone raster, 
since the path taken by the beam 5 to the upper 
scanning lines-is longer than that taken to...the 
lower horizontal scanning lines. 
The field 25, generated by means-to-be-herein 

after described is preferably, a uniform field 
that is, the lines of the field are essentially paral 
lel to each other and evenly distributed as they. 
traverse the cathode ray tube-f. Furthermore,it. 
is a constant field, that is not varying.in intensity: 
as time passes. Thus, regardless of the portion of 
the field 25 which the beam may be caused to 
traverse, by the other deflecting, means-effective 
upon it, the intensity of the field traversed by the 
beam is fixed. Although such a field,...acting, 
singly, can-produce keystoning of the scanning. 
raster, there. are two disadvantages, namely, the 
vertical-displacement, or deflection of the entire 
raster, from the center of the screen...due to the: 
deflection of the beam-5 and the production-of-a. 
scanning raster, which, though keystoned...has 
horizontal lines which are distorted-so. that they. 
appear curved- or bowed. 
The last mentioned effect results in serious 

picture distortion; and is illustrated in Figure. 
2. Thus, the effect of magnetic field, 25. acting. 
alone is to produce a substantially trapezoidal. 
raster 23 having sloping sides, but wherein the 
horizontal scanning lines, are bowed-and fall be-, 
tween the limits of curved, broken lines. 3- and 
32. ... 

Magnetic field 26 is disposed between-the image 
netic field 25 and the beam deflecting means. 2. 
and extends through the cathode-ray tube in a 
direction or sense opposite to field. 25. It also is: 
a constant field. As indicated by the plurality. 
of points in Figure 1, magnetic-field 26 is, sub 
stantially normal to and directed. out of the. 
paper. It. will be apparent that the: effect of 
magnetic field-lines. 26-is-to-direct the scanning, 
electron beam. 5 downward, as indicated by the 
beam curvature in the region...of the-field:26, so 
as to compensate"for the upward-deflection effect 
of field- 25. In this manner, fields, 25 and 26 
acting together-produce no resultant deflection of 
the scanning pattern upon-the-screen, 6. 
The magnetic field. 26.is non-uniform; by which 

is meant that the field-lines thereof, are not-uni formly distributed-and-mutually parallel. It is 
preferred that the magnetic field:26-be established. 
by two opposite magnetic poles: relatively con 
centrated as disclosed in connection with the 
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aforementioned application of Fisher and John. 
Also as disclosed in this application, the non 
uniform field 26 established by concentrated op 
posite poles produces a keystone effect, which 
because of the direction of the field lines, is op 
posite to the keystone produced by field lines 25. 
In addition to the keystone effect, field 26 also 
results in a strong curving or bowing or barrel 
shaped distortion of the horizontal scanning 
lines opposite in direction to the bowing pro 
duced by field 25 illustrated in Figure 2. 
'. If the magnetic field 25 is now made stronger 
than magnetic field 26, there will be produced 
a keystone, raster 23, having uniformly straight 
horizontal Scanning lines, and the amount of key 
stoning is dependent upon the amount by which 
field 25 exceeds field 26. Generally, with conven 
tional type receiver cathode ray tubes, field 25 
is. Of the order of twice the strength of field 26. 
The final trapezoidal pattern is, as illustrated in 
Figure 2, undistorted and centrally located upon 
the fluorescent screen 6. 

... The apparatus specifically described includes 
a cathode ray target which is fiat or slightly 
curved. This invention applies best to tubes with 
such screens, but it may be practiced to some 
advantage with tubes having other types of 
Screens. 

. The procedure for establishing the required 
magnetic fields 25 and 26 may be greatly varied. 
One embodiment of a magnetic structure capable 
of producing the required fields is illustrated in 
Figures 3A, B and C. In these figures, there 
is diagrammatically shown a cathode ray tube 
lf as in Figures 1 and 2. Figure 3A is a top 
view of the tube and magnetic structure. Fig 
ures 3B and 3C are side and front views of the 
tube and correspond with the views of Figures 
1 and 2. The magnetic structure comprises in 
expensive means of obtaining the uniform strong 
field 25, and the non uniform comparatively weak 
field 26, and includes a pair of comparatively 
large, curved, soft steel pole faces 35 and 36 
placed about the screen end of the cathode ray 
tube. A pair of magnets 37 and 38 are placed 
adjacent the pole pieces 35 and 36 respectively 
and at an angle thereto. 
The magnets 37 and 38 are preferably per 

manent magnets, although electromagnets may 
be used with equal effect. As illustrated in Fig 
lure 3A the extended pole pieces 35 and 36, mag 
netized by the bar magnets 37 and 38 establish 
the substantially uniform magnetic field 25 ad 
jacent the screen of the tube. The free ends 
of the magnets 3 and 38, that is, those ends 
not in contact with pole faces 35 and 36, estab 
lish the comparatively weak and non-uniform 
field 26, located between the neck of the cathode 
ray tube and magnetic field 25. 
Summarizing the above, a keystone compensa 

tion is obtained through the use of a uniform 
magnetic field and a non-uniform magnetic field 
of predetermined strength, each generally sub 
stantially transverse to the cathode ray beam. 
The resultant scanning pattern is undisplaced 
upon the tube target screen. The strength of 
the uniform field is adjusted so that there is no 
pattern displacement and the strength of the 
rion-uniform field is adjusted so that there is 
no horizontal line curvature in the raster. If 
it is desired to reverse the keystone effect illus 
trated in Figure 2, then the bar magnets illus 
trated in Figure 3 may be reversed in polarity 
to reverse the direction of the fields. 

Reduced to its elements, the principle under 
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6. 
lying the present invention is as follows. ... An 
electron beam which may occupy any region of 
a Square pyramid, provided by the electron gun: 
and the deflecting system, traverses a region oc 
cupied by a magnetic field 26, this field 26 acts. 
on the beam to an extent depending on the in 
tensity of the portion of the field traversed to 
introduce a keystoning of strength S1, a distor 
tion D1 in the linearity of the scanning lines, 
and a displacement Y, in the vertical position of 
the Scanned area on the Screen. After having 
left the region where the field 26 has a substan 
tial effect, the beam encounters a second field 
25, which also introduces similar effects, which 
may be designated keystoning S2 distortion D2 
and displacement Ye. The fields have opposite 
senses, so that the net effect on the screen is. 
a keystoning of strength S2-S1=So, a distortion 
of extent D2-D1-Do and a displacement of ex 
tent Y2- Y1-as-Yo. 
Inasmuch as the keystoning s varies with the 

tangent of the angle which the axis of the beam 
pyramid makes with the undisplaced beam, the 
distortion D varies with the barrelling or spread: 
of the field, and the displacement Y varies. With 
the tangent of the angle between the axis of the 
beam-pyramid and the undisplaced beam, as 
Well as With the distance between the field, pro 
ducing the displacement on the screen. The two 
fields 26 and 25, which are at different distances 
from the screen and of opposite senses may be 
combined to balance out the distortion Do and 
the displacement Yo, while leaving the desired 
amount of keystoning So. So will, of course, be 
less than S2. 
The above description and the figures are re 

lated specifically to keystoning the image on a 
receiver type cathode ray tube. The application 
of this magnetic keystone method to camera type: 
tubes wherein the electron beam scans a mosaic 
rather than a fluorescent screen is self-evident. 
In a camera tube, the keystone compensation is 
used to provide a rectangular raster whereas in 
the receiver illustration above a trapezoidal image. 
was required. It is further evident that there are 
various other magnetic and electromagnetic: 
structures which may be utilized to establish the 
proper fields. 
Since various modifications and extensions of 

he principles hereinabove set forth may become 
evident to those skilled in the art, it is preferred 
that the Spirit and Scope of the invention be de 
fined by the appended claims. 

I claim: 
1. In combination with a cathode ray tube haw. 

ing a fluorescent Screen, a magnetic structure 
providing within said tube a plurality of continu 
CuS and fixed magnetic fields, one of Said fields 
being of predetermined uniform Configuration 
and being disposed adjacent said fluorescent 
screen and the other field being of non-uniform 
configuration, said first field producing a key 
Stone effect at said Screen. With the horizontal 
lines bowed and the second field producing a 
compensation for the bowing of the horizontal 
lines. 

2. In combination with a cathode ray tube, said 
tube having means. for generating an electron 
beam, means for deflecting said beam in accord 
ance with scanning signals and a fluorescent 
screen; a magnetic structure providing within 
said tube a plurality of continuous and fixed 
magnetic fields, said fields being of predetermined 
uniform and non-uniform configuration, said 
fields being disposed between said cathode ray 
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deflecting imeans and said fluorescent Screen, One. 
of said fields producing keystoning of the caster 
at saidiscreen with the horizontallines bowed and 
the other of said: fields of less strength than Said 
first field producing a compensation to. Correct 
for said bowing. 

3. In combination with a cathode ray tube haW 
ing: means for generating an electron, beam, 
means for deflecting said beam in accordance. 
with scanning signals and a fluorescent. Screen; a 
magnetic structure providing within said tube. a 
plurality...of continuousand fixed magnetic fields, 
said fields being of predetermined, uniform and, 
non-uniform configuration, said fields being, dis 
posed between said cathode ray deflecting means 
and said fluorescent screen, one of said fields pro 
ducing keystoning of the raster at said Screen 
with the horizontal lines bowed and the other of 
said fields of less strength than said first field 
producing a compensation to correct for said 
bowing, said magnetic structure comprising, a 
pair. . of substantially oppositely disposed pole 
pieces and a pair of magnets in contact with said 
pole pieces. 

4. In television apparatus, a cathode ray tube 
having means for generating an electron beam, 
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means for deflecting said beam in accordance 
With Scanning signals and a screen, means for 
controlling the keystone effect upon said screen 
comprising means for establishing two magnetic 
fields of predetermined configuration within said 
cathode ray tube and between a deflecting means 
and said screen; one of said fields being in a plane 
transverse to the axis of said beam and producing 
keystoning at said screen, the other of said fields 
being in a plane transverse to the axis of said 
beam and in opposed direction to said first field. 

5. In television apparatus, a cathode ray tube 
having means for generating an electron beam, 
means for defecting said beam in accordance 
With Scanning signals and a Screen, means for 
controlling the keystone effect upon said screen 
comprising means for establishing two magnetic 
fields of predetermined configuration within said 
cathode ray tube, and between said deflecting 
means and said screen, one of said fields being 
Substantially uniform and the other of said fields 
being non-uniform, said fields being substantially 
continuous and fixed, one of said fields being in a 
plane transverse to the axis of said beam and pro 
ducing keystoning at said screen, the other of said 
fields being in a plane transverse to the axis of 
said beam and in opposed direction to said first 
field, and said other field compensating for bow 
ing distortion produced by said one of said fields. 

6. In television apparatus, a cathode ray tube 
having, means for generating an electron beam, 
means for deflecting said electron beam in a C 
cordance with scanning signals and a target 
screen, means for producing a first magnetic field 
within said cathode ray tube and adjacent said 
target screen, said first magnetic field deflecting 
said, electron beam at an angle to said Screen, 
means for generating a second magnetic field-ad 
jacent said first mentioned deflecting means for 
deflecting said electron beam at an angle to Said 
screen and opposite to said first mentioned angle, 
whereby said first and second magnetic fields pro 
vide a keystone compensation upon said target 
Screen. 

7. In a television receiver, a cathode ray pic 
ture tube having means for generating an elec 
tron beam, a fluorescent screen and means for de 
flecting said electron beam in accordance with 
scanning signais to provide a scanning raster 
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upon: Saidiscreen, means -for-introducing a key 
stone effect into saidraster, comprising means for, 
generating, a first magnetic field within said 
cathode ray tubes substantially parallel to said: 
fluorescent screen and adjacent, thereto, means: 
for generating. a second magnetic field within 
said: Cathode ray tubes of opposite direction relar' 
tive to said first magnetic field and disposedad." 
jacent.to said deflecting, means. 

:8. In a television receiver, a Cathode ray pics: 
ture tube:having means for generating an elec 
tron beam, a fluorescent screen and means for 
deflecting said electron beam in accordance with: 
scanning signals to provide, a scanning raster 
upon said screen; means: for introducing. a key 
stone... effect: into said raster comprising means: 
for generating a first magnetic field within said 
cathode ray tube substantially parallel to said, 
fluorescent screen and adjacent thereto, means: 
for generating a second magnetic field within 
said cathode ray tube of opposite: direction relan 
tive to said first magnetic field and disposed ada 
jacent to said deflecting means, said first mag 
netic field being substantially uniform, said sec 
ond magnetic field being non-uniform. 

9. In a television receiver, a cathode-ray pic 
ture tubehaving means for generating an electron 
beam, a fluorescent screen and means for de 
flecting said electronbeam in accordance with 
scanning signals to provide a scanning raster' 
upon said screen, means for introducing a key 
stone effect into said raster comprising means' 
for generating a first magnetic field within said 
cathode ray tube substantially parallel to said 
fluorescent screen and adjacent thereto, means 
for generating a second magnetic field within said 
cathode ray tube of opposite direction, relative 
to said first magnetic field, and disposed adjacent 
to said defiecting means, said first magnetic field 
being substantially uniform, said second mag 
netic field being non-uniform, said means for 
generating said first and second magnetic field 
comprising a pair of oppositely disposed.pole 
pieces of magnetic...material and a pair of mag: 
nets in contact with said polepieces. 

10. The method of deforming the scanning. 
raster of a television.cathode ray, tube control 
keystoning, which comprises, the steps of estab 
lishing a first uniform and continuous magnetic. 
field extending through said tube in one direc 
tion, and establishing a second continuous...and. 
non-uniform magnetic field adjacent said. first, 
magnetic field and extending through said tube. 
in a direction opposite to-said first magnetic 
field. - 

11. In a television cathode ray. tube having. 
means for producing an-electron...beam, means. 
for directing said electron-beam. at...a fluorescent. 
screen, means for deflecting said. electron beam 
in accordance with horizontal and vertical de 
flection. Scanning, signals...to produce; a raster, of 
horizontal scanning lines. upon said...fluorescent, 
screen, said horizontal scanning. Signals, being of 
higher frequency than said vertical scanning sig 
nals, means for substantially uniformly varying. 
the length of said horizontal scanning-lines...to. 
provide a keystone. effect. comprising, means...for 
establishing a first magnetic field having. Conr 
tinuous and substantially uniform field, lines 
through said cathode ray tube substantially, par 
allel to said horizontal lines, said first magnetic 
field being disposed, adjacent to said fluorescent 
screen, means for establishing a second magnetic 
field having... continuous and non-uniform field 
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lines through said cathode ray tube and of Op 
posite direction relative to said first magnetic 
field lines, said second magnetic field being ad 
jacent to said first magnetic field lines. 

12. In a television cathode ray tube having 
means for producing an electron beam, means for 
directing said electron beam at a fluorescent 
screen, means for deflecting said electron beam 
in accordance with horizontal and vertical de 
flection scanning signals to produce a raster of 
horizontal scanning lines upon said fluorescent 
screen, said horizontal scanning signals being of 
higher frequency than said vertical Scanning Sig 
nals, means for substantially uniformly varying 
the length of said horizontal Scanning lines to 
provide a keystone effect comprising means for 
establishing a first magnetic field having continu 
ous and substantially uniform field lines through 
said cathode ray tube substantially parallel to 
said horizontal lines, said first magnetic field 
being disposed adjacent to said fluorescent Screen, 
means for establishing a second magnetic field 
having continuous and non-uniform field lines 
through said cathode ray tube and of opposite di 
rection relative to said first magnetic field lines, 
said second magnetic field being adjacent to said 
first magnetic field lines, said first and Second 
magnetic fields acting to displace said raster in 
opposite directions, whereby substantially no re 
sultant displacement of said raster is obtained. 

13. In a television cathode ray tube having 
means for producing an electron beam, means for 
directing said electron beam at a fluorescent 
Screen, means for deflecting said electron beam in 
accordance With horizontal and vertical deflection 
scanning signals to produce a raster of horizontal 
scanning lines upon said fluorescent screen, said 
horizontal Scanning signals being of higher fre 
quency than said vertical scanning signals, means 
for substantially uniformly varying the length of 
Said horizontal Scanning lines to provide a key 
stone effect comprising means for establishing a 
first magnetic field having continuous and sub 
stantially uniform field lines through said cathode 
ray tube Substantially parallel to said horizontal 
lines, said first magnetic field being disposed adja 
cent to said fluorescent screen, means for estab 
lishing a second magnetic field having continuous 
and non-luniform field lines through said cathode 
ray tube and of Opposite direction relative to said 
first magnetic field lines, said second magnetic 
field being adjacent to said first magnetic field 
lines, said means for producing said first magnetic 
field including comparatively broad field poles, 
Said means for producing said second magnetic 
field including comparatively small field poles. 

14. In a television cathode ray tube having 
means for producing an electron beam, means for 
directing said electron beam at a fluorescent 
Screen, means for deflecting said electron beam 
in acCordance With horizontal and vertical deflec 
tion scanning signals to produce a raster of hori 
ZOntal Scanning lines upon said fluorescent screen, 
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Said horizontal scanning signals being of higher 
frequency than Said vertical Scanning signals, 
means for substantially uniformly varying the 
length of said horizontal scanning lines to provide 
a keystone effect comprising means for establish 
ing a first magnetic field having continuous and 
Substantially uniform field lines through said 
cathode ray tube Substantially parallel to said 
horizontal lines, said first magnetic field being 
disposed adjacent to said fluorescent screen, 
means for establishing a second magnetic field 
having continuous and non-uniform field lines 
through said cathode ray tube and of opposite di 
rection relative to said first magnetic field lines, 
Said Second magnetic field being adjacent to said 
first magnetic field lines, said means for produc 
ing Said first and Second magnetic fields compris 
ing a pair of Comparatively broad magnetic pole 
pieces and a pair of permanent bar magnets in 
contact with said pole pieces. 

15. In a television cathode ray tube having 
means for producing an electron beam, means for 
directing said electron beam at a fluorescent 
screen, means for deflecting said electron beam 
in accordance with horizontal and vertical defiec 
tion Scanning signals to produce a raster of hori 
Zontal Scanning lines upon said fluorescent screen, 
said horizontal Scanning signals being of higher 
frequency than said vertical scanning signals, 
means for substantially uniformly varying the 
length of said horizontal scanning lines to pro 
vide a keystone effect comprising means for es 
tablishing a first magnetic field having continuous 
and substantially uniform field lines through said 
cathode ray tube substantially parallel to said 
horizontal lines, said first magnetic field being 
disposed adjacent to said fluorescent screen, 
means for establishing a second magnetic field 
having continuous and non-uniform field lines 
through said cathode ray tube and of opposite di 
rection relative to said first magnetic field lines, 
said Second magnetic field being adjacent to said 
first magnetic field lines, said means for producing 
Said first magnetic field including comparatively 
broad field poles, said means for producing said 
Second magnetic field including comparatively 
Small field poles, said uniform field being sub 
Stantially stronger than said non-uniform field. 

WILLIAM E. BRADLEY. 
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