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Thrs invention relates to tuners for use at hlgh rad1o
or television frequencies.

One object of the present invention is ‘to provide a

new and improved- band-pass tuner which affords sub-
stantially  uniform band width throughout an extremely
wide tuning range

A. further ob]ect is to provide a new and improved
coupler which is tunable by sleeve means adapted’ to
envelop the coil of the ‘coupler, and which provrdes for
‘antomatic variation of ‘the degree of eouplmg in reésponse
to movement of the sleeve means. =~

Another . object 'is' to provide a new and. improved
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band-pass tuner”in which substantially constant band

‘width is -achieved over a wide tuning range in a rela-
tively simple, low cost arrangement.
Further objects and advantages of the present inven-
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tion . w1ll appear from the followmg description, taken .

with “the accompanymg drawings, in which:

Fig. 1 is a somewhat dlagrammatlc elevational view
of a tuner to be descnbed as'an ﬂlustratrve embodiment
of the present invention, = .
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Fig. 2 is an enlarged lungrtudmal sectional view of |

one element of the tuner taken’ generally along a line
2——2mF1g 1.

Fig. 3 is 4’ somewhat dlaglammatlc, transverse sec-
tional Vrew, taken along a line 3—3 in Fig. 1.
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Fig. 4 is a greatly enlarged fragmentary longrtudmal ‘

»sectlonal -view with parts broken -away.

Fig. 5°i§ a circuit diagram showmg one apphca‘uon

of the illustrative tumer. - - ‘
As already indicated, ~ Fig. 1 ﬂlustrates a tuner A,
which in this case is adapted to be employed as a tunable

‘band pass coupler at high radio or television frequencies.

Thus, for example, the tuner. 1 ‘may be employed as a
coupling device in a television receiver. adapted to cover
the VHF (very high frequency) television channels in
the band from. 54 to 216 megacycles.
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Thus, the tuner 1 has.two.tuned.circuits, an input -

circuit 2 and an output circuit 3. . The circuits 2.and 3

are substantially identical, and a.single -description will °

serve for both. Thus, each of the tuned circuits 2 and 3
comprlses a generally helical: inductance coil 4, which
in this case, is substantrally cylindrical - in shape.
shown to best. advantage in Figs. 2 and 4, each coil 4
.comprises a flat ribbon-like conductor 5 which is suitably
formed or mounted on an insulating tubular support
-or coil form 6. Thus, the coil conductor 5 may be formed
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on the support 6 by suitable circuit printing techniques. i

A dielectric coating: or covering 6a is -applied to the
coil ‘4 to insulate the coil conductor 5, for a purpose
to be discussed in detail shortly. It will be noted that
‘the coil conductor 5 varies in ‘width, along- the length
of the coil.-
relatively narrow along the upper end of the coil 4, and
is relatively wide along the lower end of the coil. The
coil 4 has first and second end terminal portions 7 and 8
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Thus, in. Fig. 2, the coil conductor 5 .is -
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.2t the upper. and lower ends thereof, Due to the varia- _.

wardly from- the coil 4 to a substantial extent.’

‘portion 13 of the sleeve.

2

tion in the width of the coil conductor 5, the inductasnce
for unit length of the coil 4 is greater adjacent the end
portion 7 than it is adjacent the end portion' 8. This
is desirable to provide proper spreading of the television
band, but is not actually necessary to the present inven-
tion, as will appear shortly The lower end portion 8
of the coil 4 is mounted in an opening 9 formed m
‘an'insulating plate or other support 10.

As disclosed ‘and claimed in the copending application
of Harold T. Lyman, Serial No. 438,043, filed June 21,
1954, -each coil 4 is adapted to be tuned by a sleeve 11
which is slidably received around the coil and is ' movable
over ‘the coil from one ‘end to the other thereof-in
enveloping relation thereto. Thus, the sleeve 11 is mov-
able over the coil 4 between the upper and lower ends
7 and 8. The effect of the moving sleeve 11 is-to vary
the effective inductance of the coil 4 Getween: the sleeve
11 ‘and the lower end terminal portion 8. Thus, the
sleeve -11 and ‘the coil 4 provide a two-terminal tuned
circuit,” with the sleeve as one terminal ‘and the -end 8
of the-coil as the other terminal. It will be uhderstood
that the coil 4 is resonated by its own inherent or dis-
tributed capacitance, usually augmented by capacitances
associated with the circuit- connected to the tuner,

‘such circuit capacitances including interelectrode capaci-

tances of vacuum tubes or the like, for example.

“ The illustrated sleeve 11 has an internally reduced
lower or head end portion 12 which is received around
the coil 4 in closely fitting slidable relation thereto.

‘Although this closely fitting portion 12 of the sleeve
‘could be in direct conductive engagement with the coil
‘conductor 5, it is more advantageous to provide dielec-

tric means bétween the sleeve portion 12 and the coil 4,

's0° that the “coupling therebetween will be capacitive.

In the illustrated embodiment, the insulating coating 62

provides the dielectric between the closely fitting sleeve

portion 12 and the coil 4. The provision of this dielec-
{ric -eliminates electrical noise that might otherwise be

‘produced by the sliding movement of the sleeve 11 along

the coil 4.

- "The illustrated sleeve 11 has an upper or tail end por-
tion 13 ‘which is-of substantially greater inside diameter

than the head end portion 12 and thus is spaced out-
The
tail end portion 13 encloses or envelops the inactive

‘portion of the coil 4 above the closely fitting sleeve por-

tionr 12, It has been found that the stepped construction
of the sleeve 11, with the closely fitting head énd portion

12 and the 'outw’ardly spaced tail portion 13, greatly
improves the figure of merit or Q of the coil, as’ com-

pared with an ‘arrangement. employing a tuning sleeve
having a single; substantially uniform inside diameter.

‘Thus, the stepped construction localizes the capacitive

energy ‘exchange at the closely fitting portion 12- and
largely prevents the passage of radio frequency currents
along the inactive portion of the coil 4 within the tail
The sleeve 11 has the effect of
‘greatly reducing the effective inductance of the inactive

‘portion of the coil 4 within the sleeve, so as to eliminate
"any troublesome spurious resonances which might other-
‘wise be-caused by the inactive coil portion.
portion 13 'of the sleeve is spaced closely enough to the
coil to, suppress spurious resonances, while maintaining

The tail

the Q of the active portion of the coil between the sleeve

-and the lower end portion 8.

It would be poss1ble to make a circuit connection to
the sleeve 11 by various means, such as a flexible con-
ductor, for example, but it is more advantageous to estab-
lish capacitive coupling or energy exchange with the
sleeve. In the illustrated embodiment, this is brought
about by providing a stationary annular equpli\nggeleetrode
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or second sleeve 14 around the first sleeve 11. To pro-
vide a dielectric between the sleeve 11 and the coupling
electrode 14, an insulating coating or covering 15 is
provided on the outside of the sleeve 11. The length
and position of the coupling sleeve 14 are such that at
least a portion of the tuning sleeve 11 is within the
coupling sleeve 14 throughout the range of movement
of the tuning sleeve 11 along the coil 4. In this case,
the coupling sleeve 14 is quite elongated, although it
might be relatively short. The coupling sleeve 14 is po-
sitioned so that its lower portion is around the upper
portion of the coil 4. Even when the tuning sleeve 11
is moved downwardly as far as possible toward the lower
end 8 of the coil 4, the upper end of the sleeve 11 is
within the coupling sleeve 14. On the other hand, when
the tuning sleeve 11 is retracted to the upper end 7 of
the coil 4, the lower portion of the sleeve 11 is within
the coupling sleeve 14. Thus, substantial capacitive
coupling is always produced between the coupling sleeve
14 and the tuning sleeve- 11. Various mechanical ar-
rangements may be provided for moving the tuning sleeve
11 along the coil 4. Thus, in the illustrated arrangement,
each tuning sleeve 11 is adapted to be operated by an
arm 16 mounted on a swingable or rockable member 17
which: supports all of the arms 16. A flexible resilient
rod-like member 18 is employed to establish a connec~
tion between the arm 16 and the sleeve 11. It will be
seen that the upper end of the rod 18 is soldered or
otherwise connected to the arm 16, while the lower end
of the rod 18 is suitably secured to an insulating disk 19
mounted on the upper end of the tuning sleeve 11.

The illustrated coupling sleeve 14 is supported by a
pair of legs 20 extending between the lower end of the
sleeve and the insulating plate 10. It will be seen that
the legs 20 are connected to an outwardly projecting
flange 21 at the lower end of the sleeve 14 and are
spaced outwardly a substantial distance from the tuning
sleeve 11. :

In the illustrated arrangement, the two coils 4 of the
input and output tuned circuits 2 and 3 are parallel to
each other and are spaced apart a short distance. Thus,
inherent inductive and capacitive coupling exists be-
tween the two coils. Thus, the tuner I may be employed
as a tunable band pass coupler, as illustrated by the cir-
cuit diagram of Fig. 5. This circuit illustrates an appli-
cation of the tuner I in which the tuner is employed as
an interstage coupler in a television receiver or the like.
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In this case, the tuner 1 provides band pass coupling -

between the output of a radio frequency amplifier 22
and the input of a superheterodyne mixer 23. It will be
seen that the amplifier 22 takes the form of a vacuum
tube or an equivalent amplifying device having an output
electrode in the form of a plate or anode 24. The
mixer 23 likewise comprises a vacuum tube or equivalent
device having an input electrode, 'shown as a control
grid 25. :

Various circuit connections may be employed to and
from the tuner 1. In this case, the two terminals of the
input tuned circuit 2 are provided by the end portion 8
of the coil 4, and the coupling sleeve 14, which, in turn,
is capacitively coupled to the tuning sleeve 11. The
terminal portion 8 of the coil 4 is connected to the plate
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or output electrode 24 by a lead 26 with a trimming

inductance 27 connected in series therewith. The trim-
mer coil 27 may be variously constructed, but may, for
example, take the form of a few turns of wire which may
be compressed or stretched to provide a variable trim-
ming inductance. Power supply voltage may be fed to
the anode 24 by a lead 28 connected to the upper end 7
of the.coil 4 in the tuned circuit 2. The lead 28 may be
extended through the inside of the hollow tubular coil
form 6 as indicated in Fig. 5. A radio frequency choke
coil 29 may be cornected between the lead 28 and a
- power supply terminal 30, which may be bypassed to
ground by a capacitor 31. :
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As in the case of the input tuned circuit 2, the two
terminals of the output tuned circuit 3 are provided by
the end portion 8 of the coil and the coupling sleeve 14.
The input electrode 25 of the mixer 23 is connected to
the terminal portion 8 of the coil 4 by a lead 32 with a
trimmer coil 33 in series therewith. The trimmer coil
33 may be similar to the trimmer coil 27. A return
resistor 34 is conventionally connected to provide a direct
current path between the grid 25 and ground.

The inherent coupling between the coils 4 of the tuned
circuits 2 and 3 may be enhanced by the provision of
a coupling circnit 35 between the terminal sleeves 14
of the input and output tuned circuits 2 and 3. In this
case, the coupling circuit 35 simply comprises a capaci-
tor 36 and a small inductance 37 which are connected
in series between the coupling sleeves 14 and a ground
lead 38, the sleeves 14 being connected together by
a lead 39. Thus, the capacitor 36 and the inductance
37 are common to the input and output circuits 2 and 3.
The ‘values of the capacitance 36 and the inductance 37
may be such as to provide a suitable degree of coupling
and a suitable variation in the degree of coupling due
to the changing impedance of the elements 36 and 37
with frequency. For example, a value of approximately
fifty micro-microfarads has been employed successfully
for the capacitor 36. The inductance 37 may consist
merely of the inherent inductance of the leads to the
capacitor 36, of may be sugmented by a coil of a few
turns. It is advantageous to proportion the capacitor
36 and the inductance 37 so that the series resonant
frequency thereof is somewhat above the highest fre-
qiency to be covered. ‘

The inherent coupling between the input and output
circuits 2 afid 3, and the additional coupling provided by
the commion coupling circiit 35, do not afford uniform
band width throughout the frequency range covered by
the tuner 1. Sufficient coupling for the desired band
width may be provided in the upper portion of the fre-
quency range, but the coupling will be insufficient to pro-
vide similar band width at the lower end of the range.
I the circuit 35 is adjusted to provide sufficierit coupling
at the lower end of the frequency range, the coupling
and the band width will be excessive at the upper end
of the range.

To provide additional coupling between the tuned cir-
cuits 2 and 3 for the lower part of the tuning range,
an inductive coupling link 40 is provided around the two
coils 4 of the tuned circuits 2 and 3. In this case, the
link 40 comprises a single turn of wire, or other con-
ductor, looped around both coils, although the link might
have multiple turns. * The link 40 is supported by insulat-
ing'members 41 mounted on the legs 20. It will be seen
that the link 40 is spaced outwardly from the coils 4 so
as to- afford clearance for passage of the tuning sleeves
11. ‘The link 40 is disposed in intermediate relation to
the ends 7 and 8 of the coils-4, so that the sleeves 11 will
pass into the link 40 at an intermediate point in the range
of movemient of the sleeves.

When- the sleeves 11 are: withdrawn' from the link 40,
the coils 4 will be tuned to the lower portion . of the
frequency range. This portion may correspond to the
lower portion of the VHF television band, comprising
channels 2-6. For this lower portion of the frequency
range, the link 40 provides additional coupling between
the coils 4 of the tuned circuits 2 and 3, so as to afford
adequate coupling and suitably wide band width.

When ‘the- sleeves 11 are moved over the coil so as
to enter the link 40, the coils will be tutied to the upper
portion of the frequency range, which may correspond to

the-upper portion of the VHF television band, compris-

ing channels 7-13. With the sleeves 11 within the link
40, the sleeves shade the link from the coils 4 with the
result that the inductive coupling action of the link is
largely nullified. - Thus, the degree of coupling between
the tuned circuits 2 and 3 is' reduced when the sleeves
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enter the-lifik in tuning the coils toward the upper por-
tion of the frequency range.. In this way, excessive band
width in the upper énd of the range is avoided.

The link 40 also acts as a pair of interconnected elec-
trodes to provide additional capacitive coupling between
the coils 4 of the tuned circuits 2 and 3 for the lower por-
tion of the frequency range. ~This capacitive coupling is
also largely nullified when the sleeves 11:enter the link,
because of the relatively low 1mpedance between the
sleeves and ground.

This, the co- operatlve arrangernent of the link and
the  tuning sleéves is such that the degree of coupling
between the tunéd circuits is ‘automatically varied by
the movement of the sleeves, to provide substantially. uni-
form band width throughout the tuning range. This highly
advaritageous result is achieved ‘with & minimum of com-
plexity, and at extremely low cost.

Various modifications,” -alternative . constructions - and
equivalents may be employed without.departing from the
true spirit and scope of the invention as exemplified in
the foregoing description and defined in the :following
claims.

I claim:

1. In a tuner, the combination comprising first and
second similar generally helical coils disposed in gen-
erally parallel spaced-apart relation, first and second con-
ductive tuning sleeves movable telescopically over said
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respective first and second coils from one end thereof

toward the opposite end thereof for varying the effective
inductance of each of said coils between the correspond-
ing sleeve and said opposite end of said coil, each of
said sleeves having an internally reduced end portion re-
ceived over the corresponding coil in closely fitting slid-
able relation thereto, each of said coils having a dielec-
tric covering thereon to. provide for capacitive coupling
between said coil and the corresponding sleeve, each of
said sleeves having a portion stepped outwardly inter-
nally” from the corresponding coil and extendmg longi-
tudinally from said internally reduced end portion of said
sleeve, first and second’ annular coupling electrodes dis-
posed around said respective first and second sleeves with
dielectric means between each of said electrodes and the
corresponding sleeve to provide for capacitive coupling

therebetween, at least a portion of each of said sleeves

being within the corresponding electrode throughout the
range of movement of said sleeve, an input terminal con-
nected to said opposite end of said first coil, an output
terminal connected to said opposite end of said second
coil, a common return input and output terminal, a con-
ductor connected between said first and second coupling
electrodes, an inductor and a capacitor connected in
series between-said conductor ‘and said return terminal,
and a continuous inductive link coil looped around both
of said first and second coils to establish inductive cou-
pling therebetween, said link coil being disposed along
said first and second coils at an intermediate point be-
tween the ends thereof and being spaced outwardly from
said coils to afford passage for said sleeves through said
link coil, said sleeves upon passing through said link
coil being effective substantially to nullify the inductive
coupling action thereof.

2. In a tuner, the combination comprising first and
second generally helical coils having first and second ends,
first and second conductive tuning sleeves received around
said respective coils and movable telescopically there-
along in enveloping relation thereto between said first and
second ends for varying the effective inductance of each
of said coils between the second end thereof and the. cor-
responding sleeve, an input terminal connected to said
second end of said first coil, an output terminal connected
to said second end of said second coil, a common return
input and output terminal, coupling means interconnect-
ing said sleeves and including common coupling im-
pedance means mutually connecting said- sleeves to said
return terminal to establish coupling between said coils
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for all positions of said sleeves, and 'a link coil looped in
common-around said first and second coils intermediate
the ends thereof and spaced outwardly therefrom for re-
ceiving' said. sleeves, :said link coil : affording inductive
coupling between said first and second coils, said sleeves
being movable into said link coil at an intermediate point
in the range of movement of said sleeves -and thereupon

‘being' effective largely to. nulhfy the mduct1ve coupling

action-of said hnk coil.: ‘

.-3. In a tuner, the . combmatxon comprising first and
second generally helical coils having first and second ends,
first and second, conductive tuning sleeves movable tele-
scopically over said respective first and second coils be-
tween. said ends.. thereof for varying the -effective in-
ductance of each of said coils between: the correspondmg
sleeve and said second end. of said coil, dielectric. means
between. each of said coils and the corresponding sleeve
to provide. for capacitive coupling therebetween, first and
second . coupling electrodes - disposed - adjacent said re-

,spectwe first and second :sleeves. with dielectric means

between each of said electrodes and the corresponding
sleeve to provide for capacitive coupling therebetween, at
least a portion of each of said sleeves being opposite the
corresponding electrode throughout the range of move-
ment of said sleeve, an input terminal connected to said
second end of said first coil, an output terminal con-
nected to said second end of said second coil, a common
return input and output terminal, a conductor connected
between said first and second coupling electrodes, a
capacitor connected between said conductor and said
return terminal to provide coupling between said coils for
all positions of said sleeves, and a continuous inductive
link coil looped around both of said first and second coils
to establish inductive coupling therebetween, said link coil
being disposed along said coils at an intermediate point
between the ends thereof and being spaced outwardly
from said coils to afford passage for said sleeves through
said link coil, said sleeves upon passing through said link
coil being effective substantially to reduce the inductive
coupling action thereof.

4. In a tuner, the combination comprising first and
second generally helical coils having first and second ends,
first and second conductive tuning sleeves movable tele-
scopically over said respective first and second coils be-
tween said ends thereof for varying the effective in-
ductance of each of said coils between the corresponding
sleeve and said second end of said coil, dielectric means
between each of said coils and the corresponding sleeve
to provide for capacitive coupling therebetween, first and
second coupling electrodes disposed adjacent said respec-
tive first and second sleeves with dielectric means between
each of said electrodes and the corresponding sleeve to
provide for capacitive coupling therebetween, at least a
portion of each of said sleeves being opposite the cor-
responding electrode throughout the range of movement
of said sleeve, an input terminal connected to said second
end of said first coil, an output termmal connected to said
second end of said second coil, a common return input
and output terminal, coupling impedance means mutually
interconnecting said common terminal and said coupling
electrodes to provide coupling between said coils for all
positions of said sleeves, and a coupling element adjacent
both of said first and second coils to establish coupling
therebetween, said coupling element being disposed along
said coils at an intermediate point between the ends
thereof and being spaced outwardly from said coils to
afford passage for said sleeves between said element and
said coils, said sleeves upon passing therebetween being
effective substantially to reduce the coupling action of
said element,

5. In a tuner, the combination comprising first and
second generally helical coils having first and second ends,
first and second conductive tuning sleeves movable tele-
scopically over -said respective first and second coils be-
tween said ends thereof for varying the effective in-
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ductance of each of said coils bétween the corrésponding
‘sleeve and said se¢ond end- of said coil, dieléctric méans
between each-of sdid coils'and the corresponding sleeve o
providé for' capacitive coupling therebetweeny; first: and
second coupling electrodes disposed-adjacent said respec-
tive first and seéond sleeves with: di€lectric mearns between
‘each of -said electrodes and the corresponding sleeve to
-provide for capacitive coupling therebetween; -at least a
portion of each of said sleeves being: opposite the cor-
tesponding’ electrode throughout the range of movement
of said sleeve; an input fefmindl connected to-said second
end of said first coil; an output terminal connected to said
second end of said-sécond ¢oil, a common réturn input and
output-terminal, coupling impedance means mutually in-
terconnecting said coupling electrodes and said common
terminal to provideé coupling- between said coils for all
positions: of said- sleeves, and a continuous inductive link
coil-looped around both- of -said first and second coils to
establish inductive coupling therebetween, said link coil
being disposed- along said first and second coils at an: in-
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termediate point between the ends thereof and being
spaced outwardly from said first and second coils to afford
passage for said sleeves through said link coil, said sleeves
upon passing through said link coil being effective sub-
stantially to reduce the inductive coupling action thereof,
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