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57 ABSTRACT 

In a conventional variable capacitor type tuner, in 
which the rotor plates optionally may be provided 
with positionally adjustable sections which sequen 
tially and cumulatively come into capacitive relation 
ship with a stator plate of appreciable area, vernier 
tuning is accomplished by providing an additional sta 
tor plate of limited area which cooperates with its own 
rotor having individually positionable sections of sub 
stantially the same angular extent as the correspond 
ing stator and which come sequentially and non 
cumulatively into operative relationship with the sta 
tor. The individually positionable sections of the ver 
nier rotor may be staggered with respect to the indi 
vidually positionable sections of the standard rotor for 
optimum results. The vernier rotor can generally be 
similar to the standard rotor in having its sections ex 
tend generally at right angles to the axis of rotation, in 
which case where many channels are to be tuned the 
individual sections of the vernier rotor may encompass 
the tuning of a limited plurality of said channels, or 
the sections of the vernier rotor may comprise exten 
sions thereof extending generally parallel to the axis of 
rotation thereof, in which case a larger number of in 
dividual sections can be provided than with conven 
tional rotors. 

18 Claims, 10 Drawing Figures 
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VERNIER TUNENG MEANS FOR UHF TUNER OR 
THE LIKE 

The present invention relates to means for achieving 
vernier control of tuning in tuners such as those de 
signed for use in the UHF reception band. 

It has long been known that the various circuits of a 
communications receiver such as a television receiver 
may be tuned by gang condenser means, comprising a 
plurality of rotary variable condensers the rotors of 
which move simultaneously and overlap their corre 
sponding stator plates to cumulatively progressive de 
grees. It is necessary that the individual circuits thus si 
multaneously tuned track one another over the entire 
range of tuning, that is to say, the variation in capaci 
tance, and hence in tuned frequency, accomplished in 
each of the circuits should correspond in desired fash 
ion to the variation accomplished in all of the other cir 
cuits. In addition, it is usually desired that there be a 
certain desired relationship between tuned frequency 
and angular rotation of the operating shaft. To these 
ends it is conventional to provide in rotary variable 
condensers some means for manual adjustment of the 
capacity curve of one or more of the tuning sections. 
This is commonly done by serrating or slotting one or 
both of the outer blades so that the sections of the 
blades thus formed between the serrations or slots may 
be bent toward or away from the stator plates, thereby 
to change the incremental capacity value achieved at 
discrete angles of rotation. This approach has proven 
to be adequate in many tuning requirements to comply 
with tracking requirements and conformance to a de 
sired calibration curve. 
The UHF television band in this country contains 70 

channels each 6 mc. wide between 470 MHz and 890 
MHz. The tuner is conventionally of the superhetero 
dyne type using an intermediate frequency 45.75 
MHz., for the visual carrier of the television signal, thus 
giving rise to the requirement of a local oscillator range 
of 517-931 MHz. Recent governmental requirements 
relating to tuners capable of tuning all seventy of the 
available UHF channels explicitly and implicitly re 
quire tuning accuracies over the large frequency range 
involved which have not been achievable by prior art 
approaches. For example, it is required that each chan 
nel selected must tune within one-half a channel width 
of the correct frequency without the aid of manual fine 
tuning. This involves an accuracy of plus or minus 3 
MHz. In terms of the absolute frequency of the local 
oscillator, this represents a variation of approximately 
plus or minus 0.3 percent, and in terms of the band cov 
erage, this represents approximately plus or minus 0.7 
percent. Even these rigorous requirements will not per 
mit automatic fine tuning; if automatic fine tuning is 
desired, the problem becomes most forbidding, requir 
ing approximately six times the precision specified 
above. 

In the UHF band tuning is typically accomplished by 
the rotation (usually through 180° or less) of a variable 
capacitor which terminates a quarter wave or half wave 
distributed constant transmission line which is the reso 
nant element of either a tube or solid state amplifier or 
oscillator circuit. The relationship between capaci 
tance of the terminated variable condenser of a reso 
nant transmission line and the frequency to which that 
line is tuned is quite complex, but to a rough approxi 
mation the capacitance varies inversely as the square of 
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2 
the frequency tuned. In UHF tuners it is desirable for 
the frequency to vary linearly with tuning so that equal 
angular rotation will generate equal tuning changes, 
thus providing for tuning from one channel to another 
by equal angular rotation no matter where those chan 
nels may be in the UHF band. This can be done, as has 
been known to the art, by using specially shaped capac 
itor plates, generally of the conventional rotary vari 
able condenser type, in which the stator plate or plates 
have an area or angular extent, considered in terms of 
the movement of the rotor plate between one tuning 
extreme and the other, which encompasses substan 
tially the full degree of movement of the rotor plate, the 
rotor plate being movable from one extreme position 
where it overlaps the stator plate either not at all or to 
a minimal degree (minimum capacitance and maxi 
mum frequency) to another extreme position in which 
it overlaps the stator plate to a maximum degree (maxi 
mum capacitance and minimum frequency). Thus the 
individual segments of the rotor plate move sequen 
tially into operative engagement with the stator plate as 
the rotor plate is moved from its position of minimal 
overlap to its position of maximum overlap, with a seg 
ment of the rotor plate once moved into overlapping 
relation with the stator plate remaining in that overlap 
ping relationship as the rotor plate moves further to its 
position of maximum overlap. Hence each segment of 
the rotor plate, once it comes into overlapping relation 
ship with its stator plate, acts cumulatively with those 
segments of the rotor plate which had theretofore over 
lapped the stator plate and those segments of the rotor 
plate which thereafter come to overlap the stator plate. 

As has been mentioned, the conventional approach 
to vernier control of capacitance with variable capaci 
tance tuners of the type described is to serrate one or 
more of the rotor plates into sections and then to bend 
those sections individually toward or away from the 
corresponding stator plate. If the section is bent toward 
the corresponding stator plate it will, when it comes 
into overlapping relationship therewith, produce a 
higher capacitance therewith than when it is bent away 
therefrom. The conventional alignment approach when 
using a serrated rotor blade of the type described is to 
start at the high frequency end of the band, when the 
rotor is at its position of minimum overlap with the sta 
tor, adjust the first section of the stator, and move re 
spectively to lower frequencies as succeeding sections 
come into operative engagement with the stator plate 
and then adjust those other sections in appropriate 
fashion. The effects of these adjustments are cumula 
tive in that the total tuning capacity at any point of ro 
tation includes the sum of the effects of each of the ad 
justments made up to that point on the rotor blade sec 
tions overlapping the stator plates. 
This system has two primary disadvantages - first, be 

cause the adjustments are effectively cumulative, if, 
after the alignment is accomplished, an additional cor 
rection is needed at some point in the band and a read 
justment is made, all frequencies in the band lower than 
the frequency at which the adjustment is made are af 
fected and it is necessary then to readjust all of those 
other sections. Second, each section optimizes the tun 
ing for but a single point over a range of frequencies, 
and hence the degree to which the tuning curve is af 
fected for all frequencies is often far from optimal. 
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The adjustment problems presented by normal tun 
ing requirements are greatly intensified when a very 
large number of channels must be tuned, such as the 
seventy channels involved in the UHF band. If an indi 
vidual segment is to be provided in the rotor plate for 
each of those bands, and because as a practical matter 
the rotor plates cannot be turned more than 180°, the 
physical constraints required in attempting to provide 
seventy tabs or segments, each individually adjustable, 
are prohibitive. In tuning over the VHF band where 
only 12 channels are involved, providing an individu 
ally adjustable segment on the rotor plate for each 
channel would require segments occupying 15 of rota 
tion about the axis of rotation of the rotor. This is an 
entirely practical value. However, if 70 individual seg 
ments must be provided, those segments could be only 
2.6 wide. This would leave only about 0.02 inch of 
metal at a /2 inch radius from the axis of rotation. 
Closer to the axis of rotation the width of the tab would 
become vanishingly small. These values do not even 
take into consideration the fact that some spacing 
would have to be left between the tabs where material 
was removed from the rotor plate. 
Thus both physical requirements and electrical re 

quirements, including the realities of adjustment proce 
dure, appear to rule out the use of individually adjust 
able rotor plate segments in order to provide vernier 
tuning in the UHF band. 

It is the prime object of the present invention to pro 
vide means for control of tuning by a variable capacitor 
tuner which is accurate, which is easily accomplished 
by means of practical and sturdy structure, and which 
is particularly adaptable for tuning requirements where 
a very large number of channels or stations must be 
tuned. 

It is another object of the present invention to pro 
vide a vernier-controlled tuning system which utilizes 
conventional rotary variable condenser-type tuners and 
which adds thereto, for vernier tuning control, struc 
ture which takes up but a minimal amount of space and 
costs but a minimal amount of money and which re 
quires no great precision in manufacture. 

It is yet another object of the present invention to 
provide a rotary variable condenser-type of tuner with 
a much greater degree of tracking adjustability in its 
tuning operation and has not heretofore been achiev 
able except through the use of the most complex, ex 
pensive and easily misaligned equipment. 

It is a still further object of the present invention to 
devise a vernier tuning system of a rotary variable type 
of capacitor tuner in which vernier adjustment of the 
tuning effect at a given location in the tuning band may 
be carried out independently, and without requireing 
any modification of the tuning band. 
To these ends, we provide a second variable capaci 

tor means electrically connected to the standard capac 
itor means, but differing therefrom in that the stator 
plate, instead of having an area or angular extent in the 
direction of movement of the rotor substantially corre 
sponding to the entire tuning movement of the rotor 
and therefore to the entire tuning range, in fact has an 
area or angular extent of much lesser size, correspond 
ing to a single channel to be tuned or to a small plural 
ity of channels to be tuned. The rotor plate of this sec 
ond capacitor means comprises a plurality of individu 
ally adjustable sections each having an area or angular 
extent in the direction of movement of the rotor, sub 
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4. 
stantially corresponding to that of the stator plate with 
which it cooperates. Consequently as the rotor is 
moved these sections will be brought sequentially into 
overlapping relationship with the stator plate, but in a 
non-cumulative manner - one such section will be 
moved away from the stator plate as the next section is 
moved into overlapping relationship with the stator 
plate. This type of tuning arrangement has been known. 
It has, however, been used only perse, as the tuning de 
vice in a given installation. What we have discovered, 
considered broadly, is that by using this non 
cumulative type of tuning arrangement in conjunction 
with the conventional cumulative type of capacitive 
tuner, a very high degree of accuracy in tuning relation 
ship, sufficiently high to satisfy the exacting modern re 
quirements for a seventy-channel UHF tuners, can be 
achieved. 
Where physical requirements make it impractical or 

impossible to provide individually adjustable rotor sec 
tions for each of the channels to be tuned, as is the case 
in connection with 70-channel UHF tuning, each of the 
individually adjustable rotor sections may be made of 
sufficient area or angular extent to correspond to a 
small plurality of the channels to be tuned, to wit, five 
to seven channels out of 70, and an even greater degree 
of precision is obtained when the conventional rotor is 
provided with the usual cumulatively acting adjustable 
sections, but with the sections on the conventional 
rotor rotationally staggered with respect to the sections 
of the vernier rotor. 

In the usual type of variable capacitor tuner, the 
rotor and stator blades, parallel to one another, extend 
in a direction substantially at right angles to the axis of 
rotation of the rotor blades. The vernier tuning capaci 
tor involved in the present invention may be similarly 
constructed. However, for even greater accuracy, and 
for more individual control of the many channels in 
volved, a special form of vernier condenser is disclosed 
in which the individually adjustable sections of the 
rotor extend in a direction substantially parallel to the 
axis of rotation of the rotor and are arranged circum 
ferentially around a disk-like support. With this struc 
ture a much larger number of strong and reliably ad 
justable sections can be produced mechanically than 
with the convential rotor plate construction where the 
sections must extend radially outwardly from the axis 
of rotation. 
To the accomplishment of the above, and to such 

other objects as may hereinafter appear, the present in 
vention relates to the structure and arrangement of a 
tuning instrumentality as defined in the appended 
claims and as described in this specification, taken to 
gether with the accompanying drawings, in which: 
FIG. 1 is a top plan view of a section of a tuner con 

structed in accordance with the present invention 
showing two tuning circuits such as might be employed 
for the detector and the local oscillator of a superhet 
erodyne receiver; 
FIG. 2 is a front elevational view of a convential rotor 

plate used in the main tuning portion of a given tuning 
section; 

FIG. 3 is a front elevational view of the rotor plate 
used in the vernier tuning section of the tuner of the 
present invention; 

FIG. 4a is a composite rear elevational view of the 
conventional rotor plate of FIG. 2 and the stator plate 
with which it cooperates, the rotor plate being shown 
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in a position toward the low frequency end of the tun 
ing band; 
FIG. 4b is a composite rear elevational view of the 

rotor plate of FIG. 3 and the stator plate with which it 
cooperates, showing the same relative rotational posi 
tion as corresponds to that of the rotor and stator plates 
in FIG. 4a, 
FIGS. 5a and Sb are views similar to FIGS. 4a and 4b. 

respectively but showing the rotor plates in their re 
spective positions relative to their respective stator 
plates at a higher tuning frequency than that shown in 
FIGS. 4a and 4b; 
FIGS. 6a and 6b are views similar to FIGS. 5a and 5b. 

respectively but showing the parts in the positions 
which they assume at a still higher tuning frequency; 
and 
FIG. 7 is a view similar to FIG. 1 but showing a spe 

cifically different construction for the vernier tuning 
capacitor. 
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The invention is here specifically disclosed in con- 20 
nection with a tuner designed to tune all seventy of the 
channels in the UHF band, that being done because the 
tuner of the present invention is exceptionally well 
adapted to meet the tuning requirements there in 
volved, while other tuning arrangements have failed to 
meet those requirements. It will be appreciated, how 
ever, that the invention is not limited to that particular 
application, but may be applied more broadly. More 
over, while the capacitive tuners have been here dis 
closed as of the rotary variable type, the terms "rotor' 
and “stator' therefore being applied to the relatively 
movable and stationary parts thereof in conventional 
fashion, it will be understood that rotary movement of 
the parts relative to one another is not essential to their 
operative tuning relationship, nor is it essential that one 
of the elements stand still while the other moves - they 
both could move, either in the same direction at differ 
ent speeds or in opposite directions. Hence it will be 
appreciated that the terms "rotor' and "stator' are 
used generically, the term "rotor' referring to a mov 
able element and the term "stator' referring to an ele 
ment which may either be stationary or movable but 
with respect to which the "rotor' moves. It will further 
be understood that although the tuners are here dis 
closed as embodied in quarter wave or half wave trans 
mission line structures, that is exemplary only, and they 
could be used in conjunction with any circuitry or 
structure by means of which an electrical tuning condi 
tion is produced. 
FIG. 1 is an idealized view on an enlarged scale, of 5 

a tuner such as might be employed, in accordance with 
the present invention, fortuning over the entire seventy 
channel range of the UHF band. It comprises conduc 
tive side walls 2 and partitions 4 which divide the inter 
ior structure into compartments 6 and 8 which house 
the tuning structure for two different circuits, such as 
the detector and the local oscillator. Each of those indi 
vidual tuning devices, as hereby specifically disclosed, 
are of the transmission line type, including an elon 
gated conductive element 10 which extends from one 
end wall of a given compartment 6 or 8 toward the 
other end wall thereof and spaced from the bottom wall 
thereof, and which carries at its end a plurality of elec 
trically connected stator plates 12. Mounted for rota 
tion in the tuner is a shaft 14 which, in each compart 
ment 6 and 8, has rotor plates 16 secured thereto and 
rotatable therewith. The plates 12 and 16 define a vari 
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6 
able capacitor which, in conjunction with the conduc 
tor 10 and the walls 2 and 4, define a resonant cavity 
transmission line the resonant frequency of which is de 
termined by the capacitance defined between the stator 
plates 12 and the rotor plates 16. As is shown in FIG. 
4a, the stator plates 12 are of a considerable area and, 
considering that area in terms of angular rotation about 
the axis of 14 of the shaft 14, the plates 12 extend 
about the axis 14 over approximately 180°, that being 
the full extent of rotation of the shaft 4 from one ex 
treme of the tuning range to the other. As may be seen 
from FIGS. 2 and 4A, the rotor plates 16, mounted fast 
on the shaft 14 by means of the recess 18 formed in the 
plates 16 which snaps over shaft 14, is likewise of a 
considerable area, and extends rotationally around the 
axis 14 of the shaft 14 over approximately 180. Its ra 
dially outer edge 16', while curved, is neither circular 
nor coaxial with the axis 14' the radial extent of the 
rotor plate 16 varying from one end thereof to the 
other, this being a well-known and conventional ap 
proach to the objective of providing, at least roughly, 
a desired relationship between tuning frequency and 
angular rotation of the plate 16, in this case providing 
for equal frequency changes for a given degree of angu 
lar rotation from one end of the tuning range to the 
other. Moreover, and again as is conventional and well 
known, one or more of the outermost rotor plates 16 
in a given section - the plates that are not interposed 
between stator plates 12 but instead are outside one or 
the other of the end stator plates 12 - is provided with 
a plurality of inwardly extending notches or slots 20, 
thereby to divide the radially outer portion of the plate 
16 into a plurality of circumferentially separated sec 
tions 16a-161. Each of these sections 16a-161 may be 
bent out of the plane of the rotor plate 16 toward or 
away from the stator plate 12 with which the rotor plate 
is adapted to cooperate, thereby to trim or adjust the 
capacitance of the device. When the shaft 14 is rotated 
clockwise as far as it will go, thus bringing the rotor 
plates 16 into substantially completely overlapping re 
lationship with their corresponding stator plates 12, the 
capacitor will be at the low frequency end of its tuning 
range, and all of the sections 16a-161 will be in a 
capacitance-producing relationship with the stator 
plates 12. As the shaft 14 is then rotated in a counter 
clockwise direction to increase the tuning frequency, 
the rotor plate 16 will move to its positions shown in 
FIGS. 4A, 5A and 6A and then even further in a coun 
ter-clockwise direction, thereby progressively remov 
ing portions of the plate 16, including selected ones of 
the sections 16a-161, from overlapping or capaci 
tance-producing relationship with the stator plates 12. 
In FIG. 2 the angular locations of the slots 20 in the 
rotor plate 16 are indicated in terms of the degrees of 
rotation of the shaft 14 from its maximum clockwise 
position for low frequency tuning to its maximum coun 
terclockwise position for high frequency tuning. Thus 
in one typical embodiment the slot 20 between sections 
16a and 16b will come into approximate alignment with 
the upper edge of the stator plate 12 when the shaft 14 
has been rotated 10 degrees from its full counter 
clockwise position, the slot 20 between sections 16b 
and 16c will register with the upper edge of the stator 
plate 12 after 23-1/2 degrees of rotation, the slot 20 be 
tween sections 16c and 16d will come into registration 
with the upper edge of plate 12 after 37 degrees of rota 
tion, and so on. FIG. 4a illustrates a rotation of the 
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shaft 4 of 45-6, and it will be seen that the slot 20 be 
tween sections 16c and 16d has already moved above 
the upper edge of the plate 12, while the slot 20 be 
tween sections 16d and 16e is just beginning to move 
into registration with the upper edge of the plate 12. As 
shown in FIG. 4A, the sections 16a, 16b and 16c no 
longer have any substantial capacitance-producing ef 
fect in conjunction with the plate 12, the sections 
16e-161 are still fully in capacitance-producing rela 
tionship with the plate 12, and the section 16b is par 
tially in and partially out of capacitance-producing re 
lationship with plate 12. FIGS. 5A and 6A show the re 
lationship between the rotor plate 16 and its corre 
sponding stator plate 12 for rotations of 80 and 130-% 
respectively, the slot 20 between sections 16f and 16g 
being in substantial registration with the upper edge of 
the plates 12 in FIG. 5A, while in FIG. 6A the plate 16 
is shown in a position intermediate between registra 
tion of the upper edge of the plate 12 with the slot 20 
between section 16i and 16.j and the slot 20 between 
sections 16.j and 16k respectively. 
Because of the cumulative capacitance-producing 

effect of those sections 16a-161 which are at any point 
in time in overlapping and capacitance-producing rela 
tionship with the corresponding stator plate 12, it is not 
possible, as a practical matter, to adjust the positions of 
the individual sections 16a-161 and achieve accurate 
tracking and tuning of the circuits involved over all sev 
enty channels of the UHF range. Because of the physi 
cal limitations on the size (circumferentially) of the 
sections 16a-161 it is not possible to provide an indi 
vidual section for each channel, and because of the cu 
mulative effect of those sections in producing capaci 
tance, even if individual sections were provided for 
each channel it would still not be practical to align the 
various circuits and to maintain them in alignment and 
to make corrections in alignment as time went on with 
regards to individual channels to be tuned. 
The tuning device in compartment 6 of FIG. 1 is 

modified in accordance with the present invention in 
order to provide for the desired tuning and tracking ac 
curacy. To that end an auxiliary stator plate 22 is elec 
trically connected to the stator plates 12, but differs 
from the stator plates 12, as may clearly be seen from 
FIG. 4B, in that its angular or circumferential extent is 
very much smaller than that of plates 12, and, instead 
of extending around the rotor shaft axis 14' by 180, as 
is the case with the plates 12, it has an angular extent 
of only about 15 degrees. Moreover, while the standard 
stator plates 12 extend all the way to the rotor shaft 14, 
the stator plate 22 extends only a fraction of that dis 
tance toward the shaft 14. Fast on the rotor shaft 14, 
and cooperable with the stator plate 22, is a rotor plate 
24 the outer periphery of which is divided, by slots 26, 
into a plurality of sections 24a-241, each of those sec 
tions having an angular extent of approximately 15 
except for section 24a, which has an angular extent of 
approximately 17 %. Thus, as may be clearly seen 
from FIG. 4B, the angular extent of each of the sections 
24a-241 is closely the same as that of the stator plate 
22. It will moreover be apparent from FIG. 4B that the 
extent to which the stator plate 22 extends radially in 
wardly toward the shaft 14 is roughly commenserate 
with the radial extent of the sections 24a-241. Conse 
quently, as the rotor shaft 4 is rotated, each of the sec 
tions 24a-241 will be moved into overlapping capaci 
tance-producing relationship with the stator plate 22 
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8 
and then moved out of that relationship. In FIG. 4B 
section 24d is in capacitance-producing relation with 
plates 22, sections 24c and 24e and in perhaps periph 
eral minor capacitance-producing relationship there 
with, and all of the other sections of plate 24 are out of 
capacitance-producing relationship with the plate 22. 
When the rotor shaft 14 is rotated to the position 
shown in FIG. 5B sections 24f and 24g are each par 
tially in capacitance-producing relationship with plates 
22, while the other sections of the plate 24 are not, and 
when the rotor shaft 14 is rotated to the position shown 
in FIG. 6B it is section 24 j which is in capacitance 
producing relationship with plate 22, sections 24k and 
24i are perhaps peripherally in that condition, and the 
other sections are not in that condition. 
Thus each of the sections 24a-241 produces with the 

stator plate 22 a certain amount of capacitance, the 
particular amount being dependent upon the spacing 
between the plates when they overlap and hence being 
adjustable by bending a corresponding section out of 
the plane of the plate 24 either toward or away from 
the plate 22. In a tuner designed to tune seventy chan 
nels and provided with 12 sections 24-a-241 as de 
scribed, each section will provide tuning control for ap 
proximately 6 channels. The non-cumulative type of 
capacitance-production derived from the plates 22 and 
24, when added to the capacitance produced by the 
plates 12 and 16, results in an accurately attainable and 
highly reliable type of tuning. Tuning accuracy over the 
entire range is further enhanced if, as is specifically dis 
closed, the sections 24a-241 or rotor plate 24 are dis 
posed around the axis of rotation 14' of the rotor shaft 
14 in a staggered manner relative to the sections 
16a-161 of the rotor plate 16. Thus, while in a typical 
installation the slots 20 separating the rotor sections 
16a-161 may occur at rotational values of 10, 23%, 
37, 52, 66°, 80°, 94, 108°, 122°, 1364, and 149-4, 
respectively, the slots 20 separating the sections 
24a-241 may occur at rotational values of 17-4, 31, 
45 A,59-54°, 74°,88°, 101A, 116°, 130 4°, 1444° 
and 159 respectively. If 13 or 14 individual sections 
are provided instead of the twelve sections here specifi 
cally disclosed by way of example, the actual angular 
values separating the individual sections will be corre 
spondingly varied, but preferably without departing 
from the overlapping or alternate arrangement here 
disclosed. 
Thus, as may be seen from comparing FIGS. 4A and 

B, FIGS.5A and B and FIGS. 6A and B, when a slot 20 
on one rotor blade 16 or 24 is approximately in line 
with the upper edge of its corresponding stator plate 2 
or 22, the upper edge of the other stator plate 22 or 12 
is located approximately between a pair of adjacent 
slots 20 on its corresponding rotor plate. 
As has been indicated, ideally it would be preferable 

to provide, on the rotor plate 24, an individual section 
for each channel to be tuned but as a practical matter 
it is not feasable to do this with seventy channels be 
cause individual langularly oriented sections would be 
too small to be manipulatable or to reliably withstand 
shock or vibration. The use of twelve to fourteen sub 
sections on the rotor plates 24 provide an acceptable 
degree of accuracy and adjustability, particularly when 
the sections on the two cooperating rotor plates are an 
gularly, or circumferentially staggered. However, an 
even greater degree of precision and adjustability can 
be obtained by using the construction shown in FIG.7 
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for the vernier tuning means. As there disclosed the 
size of plate 22' is of limited angular extent relative to 
the rotation of the rotor shaft 14, is located radially 
outside the rotor plates 16, and extends in a direction 
substantially parallel to that of the rotor shaft axis 14'. 
The rotor 24' in FIG. 7 comprises a disc or some like 
part fast on shaft 14 from the periphery of which a plu 
rality of finger-like sections 26 extend, those sections 
26 being oriented substantially at right angles to the 
disc-like portion of the rotor 24' and therefore being 
substantially parallel to the plane of plates 22' and the 
axis 14' of the rotor shaft 14. Because of the location 
and orientation of the finger-like sections 26, many 
more of them can be provided within a given spatial 
limitation than is the case with the radially extending 
sections of the embodiment previously disclosed. Indi 
vidual adjustment of the capacitance produced by each 
of the sections 26 relative to the stator 22' is accom 
plished by bending the appropriate section 26 toward 
or away from plate 22". The angular extent of plates 22' 
relative to the rotor shaft axis 14' preferably will be 
substantially the same as the corresponding angular ex 
tent of the individual finger-like sections 26. 
With the staggered or alternating section arrange 

ment of the embodiment shown in FIGS. 1-6, if the cu 
mulatively acting rotor plate sections 16a-161 line up 
with their respective stator plates at channels 83, 77, 
71, 65, 59, etc., then the sections 24a-241 on the rotor 
plate 24 will line up with their respective stator plates 
22 at channels 80,74, 68, 62, etc., thus effectively pro 
viding an alignment every three channels and permit 
ting positive, accurate and smooth alignment of the 
complete band according to a prescribed procedure 
without the need for a continual touch-up adjustment 
as would be required if a cumulatively acting system 
alone were used. The addition of the non-cumulatively 
acting tuning portion acts to correct residual error in 
the cumulatively-acting portion and makes for easier 
adjustment of the cumulatively-acting portion itself. 
Through the use of the present invention alignment ac 
curacies are achieved which are three times greater 
than what could be obtained formerly by the cumula 
tive-acting system alone. 

It will be understood that the tuning arrangement 
here disclosed can be used whether or not the normal 
variable capacitor tuning means is provided with ad 
justable sections such as the sections 16a-161 or not, 
particularly if the vernier tuning means of FIG. 7 is em 
ployed where a large number of individual adjusting 
sections may be provided. While but a limited number 
of embodiments of the present invention have been 
here specifically disclosed, it will be apparent that 
many variations may be made therein, all within the 
scope of the instant invention as defined in the follow 
ing claims. 
We claim: 
1. In a high frequency tuner, variable capacitor 

means comprising first and second capacitors each 
comprising a stator and a rotor, the stators of said two 
capacitors being directly electrically connected, the ro 
tors of said two capacitors being directly electrically 
connected and operatively mechanically connected for 
simultaneous movement over first and second given 
distances respectively to tune over the desired range, 
said stator of said first capacitor having a dimension ex 
tending in the general direction of said movement of 
said rotor of said first capacitor which at least substan 
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tially corresponds to said first movement distance, said 
rotor of said first capacitor having a dimension extend 
ing in thc said gcncral direction of said movemcnt of 
said rotor which at least substantially corresponds to 
said first given distance, said rotor being movable over 
said first given distance between positions of minimum 
and maximum operative overlap with said stator, said 
stator of said second capacitor having a dimension ex 
tending in the general direction of movement of said 
rotor of said second capacitor which is only a minor 
fraction of said second given distance, said rotor of said 
second capacitor having a dimension extending in the 
said general direction of movement of said rotor which 
is much larger than the corresponding dimension of 
said stator of said second capacitor and being divided 
into a plurality of sections each having a dimension in 
the said general direction of movement of said rotor ap 
proximately that of said stator of said second capacitor 
and movable sequentially into and out of operative 
overlap with their corresponding stator as said rotor is 
moved from end of the desired range to the other, the 
spacing of said sections relative to their corresponding 
stator when overlapping said stator being individually 
adjustable, thereby to facilitate the adjustment of the 
capacitance-rotation characteristic of said capacitor 
means for a multiplicity of rotational points. 

2. The tuner of claim 1, in which said rotor of said 
first capacitor is divided into a plurality of sections 
each having a dimension in the general direction of 
movement of said rotor which is a fraction of the corre 
sponding overall dimension of said rotor and movable 
sequentially into cumulative operative overlap with 
their corresponding stator as said rotor is moved from 
one end of the desired tuning range to the other, the 
spacing of said sections relative to their corresponding 
stator while overlapping said stator being individually 
adjustable. 

3. The tuner of claim 2, in which said sections of said 
first capacitor are separated from one another at a first 
set of points spaced from one another in the general di 
rection of movement of said rotor and said sections of 
said second capacitor are separated from one another 
at a second set of points spaced from one another in the 
general direction of movement of said rotor and differ 
ing from said first set of points. 

4. The tuner of claim 3, in which said first set of 
points and said second set of points alternate with each 
other in the general direction of movement of said ro 
tOr. 

5. The tuner of claim 3, in which said first set of 
points and said second set of points alternate with each 
other substantially uniformly in the general direction of 
movement of said rotor. 

6. The tuner of claim 1, in which said tuner is a UHF 
tuner designed to tune over substantially the seventy 
channels of the UHF band, and said dimension of said 
stator of said second capacitor corresponds to the tun 
ing of about six channels in the UHF band. 

7. The tuner of claim 6, in which said rotor of said 
first capacitor is divided into a plurality of sections 
each having a dimension in the general direction of 
movement of said rotor which is a fraction of the corre 
sponding overall dimension of said rotor and movable 
sequentially into cumulative operative overlap with 
their corresponding stator as said rotor is moved from 
one end of the desired tuning range to the other, the 
spacing of said sections relative to their corresponding 
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stator while overlapping said stator being individually 
adjustable. 

8. The tuner of claim 7, in which said sections of said 
first capacitor are separated from one another at a first 
set of points spaced from one another in the general di 
rection of movement of said rotor and said sections of 
said second capacitor are separated from one another 
at a second set of points spaced from one another in the 
general direction of movement of said rotor and differ 
ing from said first set of points. 

9. The tuner of claim 8, in which said first set of 
points and said second set of points alternate with each 
other in the general direction of movement of said ro 
tor. 

10. The tuner of claim 8, in which said first set of 
points and said second set of points alternate with each 
other substantially uniformly in the general direction of 
movement of said rotor. 

11. The tuner of claim 7, in which said sections of 
said rotor of said first capacitor have a said dimension 
corresponding to the tuning of about six channels in the 
UHF band. 

12. The tuner of claim 8, in which said sections of 
said rotor of said first capacitor have a dimension cor 
responding to the tuning of about six channels in the 
UHF band. 

13. The tuner of claim 9, in which said sections of 
said rotor of said first capacitor have a said dimension 
corresponding to the tuning of about six channels in the 
UHF band. 

14. The tuner of claim 10, in which said sections of 
said rotor of said first capacitor have a said dimension 
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corresponding to the tuning of about six channels in the 
UHF band. 

5. The tuner of claim i, in which said rotor and said 
stator of said first capacitor comprise parallel plates 
with said rotor rotatable about an axis substantially at 
right angles to said plates, and said rotor and stator of 
said second capacitor comprise parallel plates substan 
tially perpendicular to the corresponding parts of said 
first capacitor. 

16. The tuner of claim i, in which said rotor and said 
stator of said first capacitor comprise parallel plates 
with said rotor rotatable about an axis substantially at 
right angles to said plates, and said rotor and stator of 
said second capacitor means comprise parallel plates 
substantially parallel to the corresponding parts of said 
first capacitor. 

17. The tuner of claim 1, in which said rotor of said 
second capacitor comprises a member rotatable about 
an axis and having said sections extending therefrom 
substantially in the same direction as said axis, the sta 
tor of said second capacitor being mounted adjacent 
said sections to extend in a direction substantially par 
allel thereto. 

18. The tuner of claim 1, in which said rotor of said 
second capacitor comprises a disk rotatable about an 
axis, said sections of said capacitor means being de 
fined by fingers arranged circumferentially around said 
disk and extending therefrom in a direction substan 
tially parallel to said axis, the stator of said second ca 
pacitor being mounted adjacent said sections to extend 
in a direction substantially parallel thereto. 
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