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3 Claims.

This invention relates to magnetic field pro-

ducing devices, and particularly to a scanning
yoke for a cathode ray tube to produce an elec~
tromagnetic field of a predetermined non-uni-

(CL 250-—157)

2
form intensity distribution throughout a plane
substantially normal to the path of the cathode
ray. .
In accordance with this invention, there is pro-

form intensity. 5 vided for use with a cathode ray tube an annular
According to conventional practice certain core which completely surrounds a portion of the
types of cathode ray devices employed in tele- tube through which travels the electron beam.
vision systems require compensation for de- There is wound about the core a coil array hav-
ficiencies inherent in these devices produced by ing a greater number of turns about one portion
certain structural limitations thereof. One de- 10 of the core than about others, whereby to pro-
vice of this character is an iconoscope used as & duce within the tube space enveloped by the core
television camera tube wherein, in order to avoid a substantially unidirectional electromagnetic
obstruction of the optical system, the electron field having a predefermined divergent intensity
gun for producing the scanning beam of elec- distribution.
trons is disposed angularly with respect to the 15 More particularly, there is wound about this
photosensitive electrode to be scanned. By reason core a pair of separate coils forming at least a
of this angular relationship, in the absence of portion of a toroid. The placing of the coils
suitable compensating means, the area of the upon the core and the electrical interconnection
photosensitive electrode scanned by fhe beam thereof to a source of unidirectional energy is
has a trapezoidal or keystone shape. A number 20 such that adjacent ends of the coils produce
of proposed compensating arrangements to over- magnetic poles of like polarity. The ends of the
come this scanning deficiency comprise systems two coils which are adjacent are relatively closely
for deflecting the scanning beam by means of spaced on the core while the other ends of the
non-uniforim electromagnetic fields having di- coils are relatively widely spaced on the core.
vergent intensity distribution characteristics. In 25 In this manner the field in the vicinity of the
order to produce a field of this character it has closely spaced coil ends is relatively strong while
been proposed to suitably form opposed salient the field adjacent the opposite portion of the
pole pieces of a deflecting yoke, about the legs core is relatively weak. The structural arrange-
of which the windings are placed. It also has ment of the coils upon the core is of such a na-
been proposed to provide a greater number of 30 ture that there is produced within the portion
winding turns upon one of two opposed salient of the tube enveloped by the core, a non-uni-
pole pieces than upon the other. Another prior form field which has a predetermined divergent
art expedient has been to concentrate a greater intensity distribution characteristic.
number of coil conductors in one portion of a For a better understanding of the invention,
cylindrically shaped coil than in others. 35 together with other and further objects thereof,
As is well known in the art, however, deflect- reference is had to the following description,
ing coils of these types are relatively inefficient taken in connection with the accompanying draw-
for the reason that a large percentage of the ing, and its scope will be pointed out in the
fields produced thereby are disposed exteriorly appended claims.
of the tube and contribute nothing toward the 40 In the accompanying drawing:
deflection of the electron beam within the tube. Fig. 1 is an elevational view in cross section
Ag a consequence, a substantial portion of the of a cathode ray tube provided with a scanning
energy supplied to the coil is dissipated without yoke in accordance with this invention;
being gainfully employed. Furthermore, there Pig. 2 is a sectional view of a portion of the
is a tendency produced by the exterior portion 45 cathode ray tube taken on the line 2—2 of
of the field to create undesired electrical dis- Fig. 1;
turbances in other equipment associated with Fig. 3 is a schematic diagram illustrating one
cathode ray tubes employed for conventional manner of winding the coils on the core and the
purposes, such as camera tubes in television electrical interconnection thereof; and
systems, 50 Fig. 4 is a diagram illustrating the field dis-
It is an object of this invention, therefore, to tribution within the tube space enclosed by the
provide a novel scanning yoke for a cathode ray scanning yoke illustrated in Figs, 1 and 2.
tube which is characterized by its ability to pro- Referring now to the drawing and particularly
duce in a highly efficient manner an electromag-. to Fig. 1, there is provided, in accordance with
netic field which has a predetermined non-uni- 55 this invention, a cathode ray tube |1 of conven-
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tional construction. This tube is a television
camerg tube of the iconoscope type and includes
an electron gun assembly 12 for generating an
electron beam with which to scan a mosaic elec-
trode 13. The electrode 13 is mounted within
the main body portion of the tube and is dis-
posed in a plane which is substantially perpen-
dicular to the axis of a conventional optical sys-
tem (not shown) by means of which light re-
flected from the television subject is projected
upon the mosaic, The electron gun structure (2
is located in the tubular neck portion of the tube
which is angularly disposed with respect to the
mosaic (3 in order not to interfere with the
optical system. The neck portion of the tube {1
is enveloped, in the region between the eleciron
gun assembly (2 and the main body portion of
the tube, by a vertical scanning yoke (4 and a
horizontal scanning yoke 5.

The vertical scanning yoke 14 is placed nearer
to the electron gun assembly than the horizontal
scanning yoke {5 in order that the electron beam
may be suitably deflected in a manner to be de-
scribed. The construction of the two scanning
yokes is similar, and in general is in accordance
with the structure disclosed in a copending ap-
plication of John A. Buckbee, Serial No. 519,719,
filed January 26, 1944, and entitled “Scanning
and focusing yoke.” 'Therefore, only the hori-
zontal yoke embodying the instant invention will
be described in detail by referring to Figs. 1 and
2. 'The yoke 15 consists of a ferromagnetic core
16 which preferably is of a laminated structure
formed by winding a continuous ribbon of trans-
former iron to form a laminated ring of ap-
proximately cne-eighth inch thickness, for ex-
ample. A pair of coils {7 and {8 may be wound
about the core i6 in such a manner that together
they extend almost completely around the core.
These coils may be wound identically and placed
opposite to one another on the core, in which
case they are electrically connected in parallel.
Alternatively, they may be wound oppositely to
one another and also placed oppositely to one

another on the core, in which case they are elec- 4

trically connected in series. It is the latter ar-
rangement which is illustrated herein, and the
series connected coils are connected to a source
of umidirectional energy as indicated in Pig. 3.
In either type of arrangement however, there
are produced by the respective coils magnetic
poles of like polarity adjacent to one another.
For example, at the lower portion of the annular
core 16, as viewed in Fig. 3, there are produced

magnetic north poles while at the upper por- ;

tion of the core magnetic south poles are pro-
duced. It will be obvious to those skilled in the
art that the same results may be obtained by
other coil arrangements together with appro-
priate electrical interconnections thereof.

In addition to the coils iT and (8 there also
is provided at the lower portion of the core i85
a pair of auxiliary deflection coils 19 and 2I.
These coils may be wound and arranged upon the
core similarly to the coils 17 and 18 so that there
are produced adjacent the lower portion of the
core magnetic poles of like polarity which cor-
responds to the polarity of the magnetic poles
produced in this portion of the core by the wind-
ings 1T and 8. As illustrated, the auxiliary
coils 18 and 21 are wound about the exterior of
the coils 1T and 18. However, it is contemplated
to be within the scope of this invention that
either the auxiliary coils be placed adjacent to
the core with the coils 17 and 18 wound about the
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auxiliary coils, or the two sets of coils may be
placed upon the core with the respective turns
thereof intermingled, if desired. In any case the
auxiliary coils {9 and 21 extend for only rela-
tively short distances around the annular core
{6, as indicated in the drawing. Alternatively,
a single pair of coils may be employed, each coil
having a distributed winding wherein a greater
number of turns is concentrated at one end ¢f the
coil than at the other. In some cases only coils
similar to the coils 19 and 21 may be sufficient
to produce a field of the desired strength and
intensity distribution.

The electrical interconnection: of the auxiliary
coils may or may not correspond to the inter-
connections of the coils T ahd 8, depending
upon whether or not the winding of the auxil-
iary coils is the same as or different from the
coils 17T and 18. The auxiliary coils are con-
nected to a conventional source (not shown) of
unidirectional sawtooth scanning energy which,
if desired, may be the same source which sup-
plies the coils IT and 18 in which case the two
sets of windings may be connected either in
parallel, as shown, or in series to the source of
energy.

Fig. 3 jllustrates diagrammatically one manner
in which the coils may be wound upon the an-
nular core {6. As illustrated, the coils {7 and (8
and also the auxiliary coils {9 and 21 are wound
oppositely upen the core and consequently are
connected in series as indicated in the lower
portion of Fig. 3. The other ends of the respec-
tive windings are connected, as shown, in paral-
lel to a suitable source of unidirectional energy.

Referring now to the opsration of the de-
scribed apparatus embodying this invention, it is
assumed that a concentrated beam of electrons
is generated by the electron gun assembly (2,
and is directed toward the mosaic electrode (3.
In the tube space enveloped by the vertical scan~
ning yoke {4 there is produced an electromag-
netic field of substantially uniform intensity
which extends from the lower to the upper parts
of the neck of the tube 1i. The magnitude of
this field is varied in a well known manner un-
der the control of a suitable scanning generator
connected to the yoke (4. Under the influence
of the vertical deflecting field thus produced the
electron beam is deflected at a relatively slow
rate so as to scan the mosaic electrode 13 from
top to bottom, for example.

In the space of the tube neck enveloped by
the horizontal scanning yoke {5 there is pro-
duced by means of the combined action of the
coils {T—18 and 19—21 an electromagnetic field
which has an intensity distribution which varies
from one point to another in a predetermined
manner. The general character of the field dis-
tribution is illustrated graphically in Fig. 4. It
is seen that the field adjacent the lower por-
tion of the core 16 is relatively strong, where-
as, adjacent the upper portion of the core the
field is relatively weak. The magnetic lines of
force comprising this field diverge from a central
line extending through the opposite ends of the
coils {1 and 18. It is to be noted that a field
having such a divergent characteristic is pro-
duced by the auxiliary coils 19 and 21, by reason
of the positions in which they are mounted on
the core 16. The field produced by the coils 7
and 18 is substantially uniform throughout the
space enveloped by the core, and the lines of
force comprising this field extend substantially
parallelly from the lower to the upper portions of
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the core. It is apparent, therefore, that there
is produced by means of the two sets of coils a
composite electromagnetic field which is char-
acterized by the described divergence of the lines
of force. )

The magnitude of this composite divergent
fleld is varied in a well known manner by suif-
able connection of the coils to a source of de-
flection voltage. Under the influence of the
varying magnitude of the divergent horizontal
scanning field, the electron beam is deflected
horizontally from one side of the mosaic electrode
i3 to the other. However, by reason of the diver-
gent character of this field, the electron beam
when directed through the upper portion of the
horizontal scanning field is not deflected hori-
zontally as much as it is when traversing the
lower portion of the divergent field. In the pres-
ent case the compensation afforded by the diver-
gent, field produced in accordance with the pres-
ent invention is sufficient in magnitude to cause
the electron beam to traverse a substantially
rectangular area of the mosaic 13.

It will be noted that, while not specifically
illustrated herein, a means for focusing the elec-
tron beam will be required. Inasmuch as it is
contemplated that such a structure may be con-
ventional and forms no part of the present in-
vention, it has been omitied from the drawing in
order to simplify the illustration of the apparatus
embodying the invention. If desired, the focus-
ing of the electron beam may be eifected by
means of a coil wound on either or both of the
scanning yokes 14 and 5. The focusing coil may
be wound either externally or internally of the
scanning coils.

‘While there has been described what, at pres-
ent, is considered the preferred embodiment of
the invention, it will be obvious to those skilled
in the art that various changes and modifica-~
tions may be made therein without departing
from the invention, and therefore, it is aimed
in the appended claims to cover all such changes
and modifications as fall within the true spirit
and scope of the invention.

‘What is claimed is:

1. An electromagnet deflecting system for a
cathode ray tube comprising, an annular ferro-
magnetic core disposed about the electron path of
said tube, a first deflecting coil wound about said
core in a manner to produce within the space
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enclosed by said core a unidirectional electro-
magnetic fleld of substantially uniform intensity
distribution, and a second deflecting coil wound
similarly to said first coil about only a portion of
said core in a manner to produce within the space
enclosed by said core a unidirectional electro-
magnetic field of non-uniform intensity distri-
bution, said two fields being similarly poled and
combining to form a composite unidirectional
electromagnetic field of divergent intensity dis-
tribution.

2. An electromagnetic deflecting system for a
cathode ray tube comprising, an annular ferro-
magnetic core disposed about the electron path
of said tube, a frst deflecting coil comprising two
portions electrically interconnected and wound
about said core in a manner to produce within
the space enclosed by said core a unidirectional
electromagnetic field of substantially uniform in-
tensity distribution, and a second deflecting coil
symmetrically disposed with respect to said first
coil and comprising two portions electrically in-
terconnected and wound similarly to said first
coil about only a portion of said core in a man-
ner to produce within the space enclosed by said
core a unidirectional electromagnetic field of
non-uhiform intensity distribution, said two
flelds being similarly poled and combining to
form a composite unidirectional electromagnetic
field of divergent intensity distribution.

3. An electromagnetic deflecting system for a
cathode ray tube comprising, an annular ferro-
magnetic core disposed about the electron path of
said tube, a first deflecting coil comprising twe

35 portions electrically connected in series and wound

in opposite directions about said core to produce
within the space enclosed by said core a uni-
directional electromagnetic field of substantially
uniform intensity distribution, and a second de-

490 flecting coil symmetrically disposed with respect
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to said first coil and comprising two portions
electrically connected in series and wound simi-
larly to said first coil in opposite directions about
only a portion of said core to produce within the
space enclosed by said core a unidirectional elec-
tromagnetic field of non-uniform intensity dis-
tribution, said two fields being similarly poled
and combining to form a composite unidirectional
electromagnetic field of divergent intensity dis-
tribution.
JOHN A, BUCKBEE,




