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Harold 'I‘. Lyman, Milford, Francis G. Mason, Weston,
and lesse 6S. .laqua, New Haven, Conn, assignors to

FIG. 12 is a diagram representing the approximate
equivalent circuit of the tuner for the low frequency

portion of the tuning range.
FIG. 13 is a diagram representing the approximate
equivalent circuit for the high frequency end of the
tuning range.

Aladdin Industries, Incorporated, Nashville, Tenn., a

FIG. 14 is a fragmentary greatly enlarged cross-sec
corporation of lllinois
tional view taken generally along the line 14-14 in
Filed Apr. 30, I962, Ser. No. 190,881
FIG. 8.
4 tllalms. (Ci. 334-68)
10
FIG. 15 is a fragmentary exploded perspective View
This invention relates to tuners, particularly for ultra
showing the stationary and movable tuning plates and
high frequency (UHF) applications, such as radio and
associated components of the tuner, the movable plates
television receivers and other equipment.
being separated upwardly from the. stationary plates for
clarity of illustration.
One object of the present invention is to provide a new
and improved tuner having a tuned circuit, especially 15
It will be understood by those skilled in the art that
suitable for use in an oscillator, in which both the induct

the invention may be applied to radio and television

ance and the capacitance are Varied in a novel manner.

In this way, the tuner provides an extremely wide range

receivers and various other types of high frequency equip
ment. Thus, it is merely by way of example that the

of frequency coverage.

illustrative embodiment shown in the drawings takes the

A further object is to provide a new and improved

tuner of the foregoing character which is extremely small
and compact and reasonably low in cost.

form of a superheterodyne tuning unit 2 intended for use
in connection with a radio or television receiver in the

ultra high frequency range. The tuning unit 2 is capable
of covering an extremely wide tuning range, which, for

Another object is to provide a new and improved
arrangement, in a tuner for a superheterodyne receiver,
whereby a pickup conductor is employed to transfer energy

‘example, may extend from 300 to 1,000 megacycles per

from the superheterodyne oscillator to the superhetero
dyne mixer, While overcoming the effect of unwanted
resonances in the pickup conductor.

dyne local oscillator 4 which utilizes an electronic oscil

it is another object to provide a tuner having a new

and improved tracking arrangement, whereby the tuning 9

second.

The illustrated tuning unit 2 comprises a superhetero
lation generating device, such as the illustrated triode
vacuum tube 6, for example. A signal from the oscil
later 4 is fed into a superheterodyne mixer 8. In this

curve of the tuner may be varied at a multiplicity of

case, the mixer 3 utilizes a crystal diode or recti?er 9.

points in the tuning range, so that the tuning curve may
be brought into a desired relationship with another tuning

The incoming radio or television signals are also fed to
the mixer 8, through two radio frequency tuner sections
or preselector stages 12a and 12b.
Various features of the tuner sections 12a and 1215
are in accordance with the invention disclosed and

curve, or with the calibration of a dial or the like.

A further object is to provide a new and improved

tracking arrangement of the foregoing character in which
the tracking arrangement is applied to a tuner of the

variable cavity type.

claimed in the co-pending application of Francis G.
Mason, Serial No. 143,343, ?led October 6, 1961. The

Another object is to provide such a new and improved
tuner sections 12a and 12b are quite similar in construc
tracking arrangement which utilizes a ?ne tuning member 40 tion. Thus, for the most part, the following description
adapted to be operated by a selectively adjustable cam~
will be directed to the ?rst tuner stage 12a. The ‘second
ming mechanism operable by the drive for the main tuning
tuner stage 12b may be considered to be the same, except
member.
as otherwise speci?cally indicated.
Further objects and advantages of the present inven
The illustrated tuner section 12a is of the cavity type
tion will appear from the following description, taken
and thus comprises a conductive metal body 14 (FIGS. 6,
with the accompanying drawings, in which:
7 and 8) which is formed with an internal cavity or cham
FIG. 1 is a plan view showing the top of a super
ber 16. The body 14 may be in the form of a metal cast
heterodyne UHF tuner to be described as an’illustrative
ing 18, having a cover plate 20 secured to one side there
embodiment of the present invention.
of. In this case, the cavity 16 is rectangular in shape,
FIG. 2 is a side elevational view, taken generally 50 but any other suitable shape may be utilized. Thus, the
as indicated by the line 2-2 in FIG. 1.
cavity 16 is bounded by end walls 22 and 24, side walls
FIG. 3 is an elevational View of the opposite side, taken
26 and 28, a top wall 30, and a bottom wall 32. In this
generally as indicated by the line 3-3 in FIG. 1.
case, the bottom wall 32 is formed by the cover plate
FIG. 4 is a front elevational view taken generally as
20. The side wall 26 is in the form of a partition be
55
indicated by the line 4-4 in FIG. 3.
tween the cavities of the ?rst and second tuner sections
12a and 12b.
FIG. 5 is a rear elevational view, taken generally as‘
indicated by the line 5-5 in FIG. 3.
The illustrated cavity tuner section 12a is of the re-en
FIG. 6 is an enlarged somewhat diagrammatic cross
trant type and thus is provided with a center post 34
sectional view taken generally along the broken line 6-6
which extends longitudinally in the cavity 16.. As shown,
in FIG. 2.
the center post 34 takes the form of two overlapping sec
FIG. 7 is a somewhat diagrammatic horizontal section,
tions or members 36 and 38 (FIGS. 8 and 9) which are
taken generally along the line 7-7 in FIG. 2.
connected to opposite end walls of the body 14. In this
FIG. 8 is an elevational section, taken generally along
case, the overlapping portions 36 and 33 are connected
the line (“3-8 in FIG. 6.
to the end walls 22 and 24, respectively.
FIG. 9 is a somewhat diagrammatic developed view
In order that the tuner may be made with a high de
showing details of one of the tuning elements employed
gree of precision, yet at moderate cost, the two portions
in the tuner.
36 and 33 of the center post 34 are preferably formed
FIG. 10 is a fragmentary elevational view, taken gen
as thin patterned metal coatings or members on a cylin
erally as indicated by the line iii-10 in FIG. 2.
der or rod 40 (FIG. 14), which may be made of a suitable
FIG. 11 is a fragmentary elevational view, taken gen
insulating material, such as steatite, glass, or various
erally as indicated by the line 11-11 in FIG. 2.
other ceramic or plastic materials. The metal coatings or
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members which make up the center post sections 36 and
38 may be applied to or formed on the insulating mem

ber 40 in the desired patterns by the utilization of well

known'printed circuit techniques.
A gap or band 42 (FIGS. 8 and 9) of the insulating

material vis provided between the overlapping sections 36

4.
pling between the sections 36 and 38. Thus, the position
of the sleeve 66, as shown in FIG. 8, represents approxi
mately the low frequency end of the tuning range. It
will be understood that the sleeve 66 is capacitively cou
pled to both center post sections 36 and 38 and thus is

the means of establishing increased capacitive coupling

between the center post sections.
and 38. It will be seen that the center post section 36
The sleeve 66 may be moved to the left, as seen in
extends from a conductive cylindrical member 44 which
FIG. 8, so as to disengage the sleeve in a progressive
is connected to the end wall 22. Similarly, the section
38 extends from a conductive cylindrical member 46 10 manner from the center post section 38. Such move
ment of the sleeve reduces the capacitance between the
which is connected to the end wall 24. The section 36
center post sections 36 and 38. In its position of ex
is disposed on one side portion of the cylindrical insulat
treme movement to the left, the sleeve 66 is received
ing member 40, while the section 38 is disposed’ on the
around the cylindrical conductor 44 so that the capacitive
opposite side portion thereof. The section 36 projects
toward the end wall 24 but is insulated therefrom. Simi 15 coupling between the center post sections 36 and 38 is at
a minimum. This position represents the extreme high
larly, the section 38 projects toward the end wall 22 but
frequency end of the tuning range.
is insulated therefrom.
To provide for the desired movement of the sleeve
Input and output connections may be made to the
66, the tuner 10 is provided with a precision lead screw
cavity sections 12a and 12b in any known or suitable man
ner. Various input and output elements are well known 20 '74 (FIG. 1) which may be rotated by any suitable drive.
A traveling nut 76 (FIG. 6) is threaded onto the lead
to those skilled in the art. In the illustrated tuner 10,
screw 74 and is prevented from rotating by means of a
an input connection is made to the initial tuner section
guide rod 78. It will be seen that the nut 76 is formed
12a by means of a coupling loop 48 which is connected
with arms or ?ngers 80 which engages the upper side
between an input terminal 50 and the cover plate 20 of
portion of the guide rod 78. The lower side portion of
the body 14; ‘A connector 52 may be mounted on the

plate 20 for the purpose of connecting the input terminal

the rod 78 may be engaged by anti-friction pads 82 (FIG.

50 to a coaxial input cable. It will be seen that the loop

thereof, adjacent the end wall 22 and the center post sec
tion 36. With this arrangement, the magnetic ?eld in

2) on the outer ends of leaf springs 84 which are mounted
on the underside of the nut 76. The rod 78 is also en
gaged by an anti-friction pad 83 (FIG. 1) on the free
end of a leaf spring 85, mounted on the side of the nut

the cavity is strongest in the end portion of the cavity

76.

adjacent the loop 48.
In the illustrated arrangement, energy is coupled be

tongue 86 (FIG. 6) adapted to operate a movable car

48 is disposed longitudinally in the cavity 16, at one end

The illustrated nut 76 has a downwardly projecting

riage 88 on which the sleeves 66 are mounted. In this
tween the cavity sections 12a and 1212 by means of a slot
54 which is formed in the partition 26, at the end of the 35 case, a bow-shaped leaf spring 90 (FIG. 8) is employed
to connect each sleeve 66 to the carriage 88. The ends
cavity-adjacent the end wall 22 and the loop 48. The
of spring 90 are connected to the flanges 68 and 78 on
slot 54 permits magnetic interlinkage between the tuner

the sleeve 66. The center portion of the spring 99 is
connected to an insulating block 92 which is secured
The output from the second cavity section 12b may 4-0 to the underside of the carriage 88. Thus, the sleeve
66 is insulated from the carriage 88. No external elec
be taken by means of a second coupling loop 56 which
trical connection is made to the sleeve 66.
is similar to the loop 48 but 'is connected between one
In the illustrated construction, the tongue 86 extends
end 22 of the cavity section 1217 and an output lead 58.
into a slot 94 formed in the carriage S8. A ball 96
As shown, the output lead 58 extends through a small
may be interposed between one side of the slot 94 and
opening '60 in the side wall 28 and is connected to the
the tongue 86.‘ The other side of the tongue ‘may be
diode recti?er 9, employed in the superheterodyne mix
engaged by a spring-pressed pin 98 mounted in the car
er 8.
riage 88.
The resonant frequency of the illustrated tuner section
As shown to advantage in FIG. 6, one end portion of
12a is varied by moving an electrode 66 along the center
post 34. As shown, the electrode 66 takes the form of 50 the illustrated carriage 88 is formed on its underside
With a V-shaped groove 18%’) which is slidable along a
a conductive metal sleeve or cylinder which is slidably
stationary V-shaped way or slide 102. In this way,
received around the center post 34. Outward project
the carriage is constrained to slide along a straight line
ing flanges 68 and 70 are formed on the opposite ends
path. The other end of the carriage 88 is guided by an
of sleeve 66.
,
>
An insulating layer or space is provided between the
upwardly facing ?at surface or way 184 which may be
sleeve 66 and the center post 34 so that the sleeve will
provided on the upper side of the casting 18. The car
be capacitively coupled to the center post sections 36 and
riage 88 may be ?tted with an anti-friction pad 186,
38. In the illustrated construction, the insulating layer , adapted to slide along the ?at surface 104.
takes the form of a thin coating 72 (FIG. 14) of insulat
The springs 90 of the cavity sections 12a and 1215 have
ing material on the outside of the center post 34. The 60 the effect of pulling the carriage 88 downwardly against
coating’conveniently may be applied to all of the exposed
the ?at guiding surface 184. At the same time the springs
outer surfaces of the portions 36, 38,40, 44 and 46. It
90 provide uniform upward pressure on the sleeves 66
Will be realized that an insulating ?lm might alternatively
so that the sleeves will slide easily along the center post
be applied to the inside of the sleeve 66. The insulating
34. To provide additional spring pressure between the
layer may be made of any suitable low-loss plastic ma 65 carriage 88 and the V-shaped way 102, a leaf spring
terial, such as Te?on, which has the particular advantage
1% is mounted on the carriage. The outer end of the
of reducing the friction between the sleeve '66 and the
leaf spring 188 is provided with an anti-friction pad 110
center post.
I
which engages the underside portion of the guide rod 78.
The movement of the sleeve 66 has the eifect of vary
ing the capacitance between the center post sections 36 70 The illustrated drive arrangements eliminates any play
or binding effect between the various movable elements,
and 38. This in turn has the effect of varying the
of the drive, so that the sleeves 66 may be translated
resonant frequency of the cavity tuner section. As shown
easily and with a high degree of precision. The illus
in FIG. 8, the sleeve 66 almost completely surrounds
trated drive reduces backlash to such an extent that it
both center post sections 36 and 38. This represents
approximately the position of maximum capacitive con 75 is virtually negligible. Thus, the tuner may be reset to.
sections 12a and 12b so that signals will be magnetically

coupled therebetween.
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a desired position with an extremely high degree of
precision.

As previously indicated the movement of the sleeve
66 along the center post 34 changes the amount of capac
itance between the center post sections 36 and 38. In
this way, the resonant frequency of the tuner cavity

6
cured to the traveling nut 76. The camming screws

128 of each set project downwardly through the plate
13% and are engageable with a movable cam follower.

For clarity, the cam follower for the ?rst tuner section
120 will be referred to as 132a, while the cam follower
for the second tuner section 12b will be referred to as
13217. As shown to advantage in FIG. 3, the cam fol

section is varied. An extremely wide range of frequencies
may be covered. Thus, the range from 315 to 1000
lowers l32a and 1321) have generally semi-cylindrical up
megacycles may be covered with only about 21/2 inches
per surfaces 134:: and 134b, so as to slide easily along
of sleeve travel.
l0 the lower ends of the closely spaced carnming screws 123.

The illustrated cavity tuner construction is highly
e?icient electrically. It has been found that unloaded Q

The cam followers 132a and 1252b are secured to rotatable

shafts 136a and 136b, which are thus adapted to be
values in the range from 700 to 1100 can readily be
rotated through limited angles by the action of the cam
obtained.
ming screws 1%. Springs 133a and 1381) (FIG. 6) are
The tuner sections 12a and 12b are provided with 15 connected to the shafts i365! and i361) and are arranged
tracking mechanisms 116 (FIG. 5) so that the tuner
to bias the cam followers 132a and 13211 upwardly against
secions may be tracked accurately with the oscillator 4,
the carnming screws 128.
or with a predetermined dial calibration or other tuning
curve. As shown to advantage in FIG. 7, each of the

The shafts 136a and 136!) are connected or linked to

the ?ne tuning electrodes 118 so that rotation of the shafts

tracking mechanisms 116 comprises a fine tuning member 20 will cause the electrodes to be rotated. In this case,

or electrode 118 which is movable relative to the over

gear sectors 149a and 1463b are secured to the shafts 136a

lapping sections 36 and 38 of the center post 34. In
and 13Gb. As clearly shown in FIGS. 4 and 5, the gear
this case, the ?ne tuning electrode 118 is rotatable within
sectors 14% and 14% are on opposite ends of the shafts
the insulating tube 40 which supports the center post
than and 13612. The gear sectors 140a and 14% mesh
sections 36 and 38. The ?ne tuning electrode 118 is 25 with gears or pinions 142a and 14215, mounted on the
similar in shape to one of the center post sections 36 and
rotatable rods 120 which support the ?ne tuning elec
38, in this case the section 36. As the electrode 113 is
trodes 11?: of the tuner sections 12:: and 12b. The gears
rotated, it is moved into and out of alignment with the
142a and 142i) are on opposite ends of the rods 12!}.
center post section 36. When the electrode 118 is aligned
The rods 129 are provided with collars or retainers 144a
with the section 36, the electrode 118 has little or no
and 1445, on the ends thereof opposite from the respec
effect upon the capacitance between the sections 36 and
tive gears 142a and 142k.
38. When the electrode 118 is moved out of alignment
It will be understood that the camming screws 128
with the section 36, it progressively overlaps the section
may be adjusted so that their lower ends lie in the same
33, so as to cause an increase in the capacitance between
horizontal plane. In that case, the corresponding cam
the sections 36 and 33.
35 followers 132a and 1321‘; will not be moved to any sig
It will be seen from FIG. 7 that the ?ne tuning elec
ni?cant extent as the traveling nut 76 is translated
trode M5 is generally semi-cylindrical in shape and is
supported on one side portion of a cylindrical rod 120,

made of electrically insulating material. It will be noted
that the electrode lib tapers toward its outer end. The
inner end portion of the electrode 113 is formed into
a continuous cylindrical band 122 which is disposed with—
in the cylindrical portion 44 of the center post section 36.

throughout its range of travel. For this adjustment of the

screws 128, there will be no movement of the tracking

electrodes 113. Normally, however, it will be necessary
to make tracking adjustments by adjusting the screws 3128

to different positions, as shown to advantage in FIG. 3.
In that case, the cam followers 132a and 13211 will follow
the
lower ends of the screws as the nut 76 is translated.
Preferably, the electrode 118, together with its cylindrical
Thus, the cam followers 132a and 132/’; will be rocked
inner portion 122, is formed as a conductive coating on
the insulating rod 129. The coating may be applied by 45 or swung to various positions. The gear sectors 140a
and 3.461) and the gears 142a and 1421) transmit and am
any known or suitable printed circuit techniques.
plify the swinging movement of the cam followers 132a
The relationship of the fine tuning electrode 118 to the
and 13%, so that the tracking electrodes 1T8 are rotated
center post sections 3d and 38 is shown to good advan
through angles considerably greater than the movement of
tage in H6. 9, which is a developed view of the sections
36 and 38 and the electrode 118, rolled out into a ?at 50 the cam followers. Thus, considerable changes in the
tracking of the tuner sections 12a and 121) may be made
plane. In FlG. 9, the electrode 118 is shown in the
by adjusting the camming screws 128. Inasmuch as there
position in which it overlaps the center post section 38
are a multiplicity of camming screws 123 in each of the
to the maximum possible extent, so as to cause the maxi
camming sets 126, the tracking may be adjusted at a
mum increase in the capacitance between the sections
multiplicity of points throughout the tuning range.
36 and 38. It will be realized that the electrode 118 is 55
Each of the tuner sections 12a and 12b is also pro
capacitatively coupled to both center post sections 36 and
vided with a supplemental or auxiliary tracking arrange
38. No external electrical connection is made to the
electrode 118.

~

ment 150 (FIG. 6), comprising a multiplicity of elec

trodes 152 which are movable into capacitative coupling
The insulating material of the tube 4%? acts as a dielec
with
the tuning sleeve 66. In this case, the electrodes
60
tric between the electrode 118 and the center post sec
152 take the form of spring leaves or blades which are
tions 36 and 38 so as to increase the e?ectiveness of the
electrode 118. Thus, the rotation of the electrode 118
may change the resonant frequency of the tuner by as
much as 10%.

In this way, an unusually wide range of

tracking adjustment is provided.
The tracking mechanisms 116 provide adjustable means
whereby the ?ne tuning electrodes 118 of both tuner sec
tions 12a and 12b may be selectively rotated in response

mounted on the lower wall 32 of the cavity 16. Thus,
the electrodes 152 are grounded to the outer housing 18

of the cavity. As shown in FIG. 3, the electrodes 152
65 are distributed along the path of movement of the tuning

sleeve 66. A ?ange or lug 154' projects downwardly from
one end of the sleeve 66 to establish the capacitive cou

pling with the electrodes 152. Each electrode spring 152
may be provided with a screw 156, threaded through the

to the operation of the main driving mechanism. Thus,
lower wall 32, for adjusting the position of the spring.
each tracking mechanism 116 comprises adjustable cam 70 However, some of the screws 156 may be removed or
ming means 126 (FIGS. 3-6), adapted to be moved by
omitted, if not needed to achieve the desired tracking ad
the main driving mechanism. In this case, each camming
justment. Inititally, each electrode spring 152 is biased
arrangement 126 comprises a plurality of adjustable
by its own resiliency to its lowermost position, remotely
screws I128 which are threaded through a plate 130 se 75 spaced from the flange 154. By inserting the correspond
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152 and the ?ange 154 must be avoided to prevent the

tuning sleeve 66 from being grounded. In FIG. 8, the
tracking springs 152 are shown in various positions of ad

3

outer sets of tuning plates 1192b and 19421. This con
nection may take the form of a hairpin-shaped induction
loop Zlltl. The inductance of the loop 200 may be ad

ing screw 156 and screwing it upwardly, the spring 152
may be swung upwardly into closely spaced relationship
with the ?ange 154. Actual contact between the springs

justed by bending it and by applying solder or the like

or,

justment.
The oscillator 4 has a tuned circuit 16% which is ar

ranged so that both the inductance and the capacitance in
the circuit may be simultaneously varied. In this way the

to'the loop so as to bridge a desired portion of the loop.
Such a mass of solder 202 is indicated in FIG. 6. In
this case, the inner tuning plates 192a and 194a are con
nected together by means of a conductive strap or plate
2%. Although the inductance of the plate 294 is ex

tremely low, it may cause spurious resonances. To damp
out any such resonances, a resistor 266 is also connected

variable tuned circuit 169 is enabled to cover an extreme

between the inner tuning plates 192a and 194a, in parallel

ly wide frequency range. As previously indicated, the

with the plate 204.

illustrated oscillator 4 utilizes an oscillation generating
device in the form of a triode vacuum tube 6 having a
cathode 162, a grid 164 and a plate or anode 166. In
this case, the tuned circuit 160 is connected between the

The oscillator 4 may utilize a conventional circuit, in

cluding a radio frequency choke 208 connected between
the cathode 162 and ground, and another choke 219
connected between the plate 166 and a positive power

grid 164 and the plate 166, as shown to advantage in

supply terminal 212, the negative terminal of the power
supply being grounded. A bypass capacitor 214 may be

FIG. 6.
The illustrated tuned circuit 16% comprises a pair of
parallel conductive bars 168 and 17% which are in the
nature of parallel line conductors. The bars are spaced

connected between the terminal 212 and ground. As
shown in FIGS. 12 and 13, a grid biasing resistor 216 is
connected between the grid 164 and ground.
apart and are mounted on an insulating support 172. In
When the carriage 88 is moved as far as possible to
this case, the bar 168 has an inner end portion 168a and
the left, as seen in FIG. 2, the outer tuning plates 192i)
an outer end portion 16812. It will be seen from FIG. 2
that the outer end portion 1653b is offset upwardly from 25 and 1941b are fully meshed with the outer coupling plates
1392b and 1841). Similarly, the inner tuning plates 192a
the inner end portion 168a. A slanting or diagonal por
and 124a are fully meshed with the inner coupling plates
tion 168c- extends between the portions 168a and 16%.
182a and 184a. This position of the carriage 88 repre
Similarly, the bar 170 has inner and outer end portions
sents the low frequency’ end of the tuning range. The
170a and 170]). The outer portions 16811 and 17019 are
spaced apart the same distance as the inner portions 168a 30 approximately equivalent circuit of the oscillator for low

frequencies is represented in FIG. 12. For the low fre
quency portion of the tuning range, the principal branch

and 1719a, all of such portions being substantially parallel
to one'another. It will be apparent from FIGS. 2 and 6
that the grid 164 and the plate 166 are connected to the

of the tuned circuit between the grid 164 and the plate

166 comprises the inductances of the bars 168 and 170,

inner end portions 168a and 170a, by means of straps
or other conductors 174 and 176 extending downwardly

represented by the inductance elements L168 and L170
in FIG. 12. The elements L168 and L170 should also

through openings 178 and 189 in the insulating support
172.

be taken as including the inductances of the leads 174 and

The bar 170 is entirely insulated from the bar 168.

176 and the inductances of the plates 1821), 192b, 184b

To provide for variation of the inductance and capaci

and 194b, all of which are in series with the inductances

tance of the tuned circuit 160, two sets of capacitive cou
pling plates are mounted on each of the bars 168 and 170.
Thus, an inner set of plates 182a is mounted on the inner
end portion 168a of the bar 168. Similarly, an inner set
of plates 184a is mounted on the inner end portion 170a
of the bar 17%. Outer sets of plates 182i) and 18% are
mounted on the outer end portions 1623b and 17% of

of the bars 168 and 170. The inductance of the loop
269 is also elfectively in series with the inductances of the
bars 168 and 170.
Also in the series circuit are the variable capacitances
between the plates 18212 and 19212, and between the plates

1341b and 194b, represented respectively by variable

the bars 168 and 171). All of the plates 182a, 182b, 184a
and 1234b extend vertically and are substantially parallel
to one another. As shown to advantage in FIG. 2, the
outer sets of plates 1812b and 18412 are offset upwardly
from the inner sets of plates 182a and 184a. All of the 50

plates may be substantially rectangular, except that the
plates preferably have slanting or tapered inner edges
186 and 188.

The capacitive coupling plates 182a, 182b, 184a, and
18% are adapted to mesh with inner and outer sets of

movable tuning plates 192a, 192b, 194a and 194b, all of
which extend vertically and are substantially parallel to '

one another.

Provision is made for effecting relative

capacitance elements 222 and 224 in FIG. 12. It will be
realized that the inductive loop 200 is effectively con
nected in series between the capacitance elements 222
and 224.

The variable capacitances between the plates 182a and
192a, and between the plates 184a and 194a, are repre
sented by variable capacitance elements 226 and 228 in
FIG. 12. These capacitance elements 226 and 228 are
effectively in series with the inductance 230 of the plate
204, and the inductances 232 and 234 of the plates 182a,
192a, 184a, and 194a. All of these inductive elements
are small so that the variable capacitance elements 226

and 228 effectively provide additional shunt capacitance

between the grid 164 and the plate 166.
When the carriage 88 is translated to the right, the
plates. Thus, in this instance, the tuning plates 192a,
plates 192b and 19412 are progressively unmeshed from the
1921;, 194a and 1942: are mounted on an insulating block
plates 182i) and 18411. This reduces the values of the
196 which is secured to the underside of the movable
capacitance elements 222 and 224. At the same time, the
carriage 88, near the V-shaped guide groove 102.
effective inductance of the bars 168 and 170 is reduced
The outer tuning plates 1932b and 19421 are o?set up
by the movement of the plates 192b and 1941) to the right.
wardly from the inner tuning plates 192a and 194a. In
Moreover, the inner plates 192a and 194a are progres
this way the outer tuning plates 19212 and 1341) are adapted
sively
unmeshed from the plates 182a and 184a, thus re
to mesh with the outer coupling plates 132b and 18412,
ducing the capacitance of the elements 226 and 228. All
while being adapted to pass over the inner coupling plates
of these factors increase the resonant frequency of the
182a and 184a, when the carriage 88 is translated to the
right, as seen in FIG. 2. The inner tuning plates 192a 70 tuned circuit 160.
When the carriage 88 is translated as far as possible
and 194a are progressively unmeshed from the coupling
to the right, as seen in FIG. 2, the tuner is adjusted to
plates 182a and 13411 as the carriage 38 is translated to

movement between the tuning plates and the coupling

60

the right.
In the illustrated construction, a connection providing
a small amount of inductance is employed between the

the high frequency end of its tuning range. The plates
192a and 194a are entirely unmeshed from the plates
182a and 184a, so that the variable capacitance elements

$
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226 and 228 are reduced to very low values, and hence
are etfectively out of the tuned circuit 160.
' FIG. 13 is an approximately equivalent circuit diagram

of the oscillator 4 for the high frequency end of the tun
ing range. In this diagram, the variable capacitance ele
ments 226 and 223, the inductance element 230, and
the resistor 206 are represented in broken lines, indicating
that these components are effectively out of the tuned
circuit. The outer tuning plates 19% and 194% are also

entirely unmeshed from the outer coupling plates 18% 10
and 184b, .but the plates 19211 and 1941) are spaced edge
wise above the plates 182a and 1840. In FIG. 13, the

‘edgewise capacitances between the plates 182a and 192b,
and between the plates 184a and 1941;, are represented by
variable capacitance elements 242 and 244, which are

effectively in series with the inductance loop 209 and
inductance elements 246 and 24-8, between the grid 164
and the plate 166. The inductance elements 246 and
248 represent the effective inductances of the leads 174
and 176, the inner bar portions 168a and 1700, and the 20

plates 1820, 192b, 184a and 1941'). All of these induct
ances are very small, so that the total inductance is great

ly reduced at the high frequency end of the tuning range.
The edgewise capacitances represented by the elements
242 and 244 are also quite small, so that the oscillator
can be tuned to an extremely high frequency of about

1,000 megacycles. In tuning the oscillator between the
low and high frequency ends of the tuning range, there
is a gradual transition between the conditions represented
by FIGS. 12 and 13. The resistor 206 damps out any
spurious resonances in which the inductance 230 of the
plate 2%94 would play a part. Thus, the resistor 206
contributes to the smoothness of the tuning variation and
prevents sudden jumps in the frequency of the oscillator.
Tracking adjustments may be made in the oscillator
4 in various ways. Thus, the inductance loop 200 may be
bent, as desired, and may be elfectively shortened by
applying solder thereto. The elevation of the plates 192,
1921’), 194a, and 194i» may be changed rather easily. For
example, this may be done by placing shims between the 40
insulating support 196 and the various plate assemblies.
If necessary, portions of the various plates may be bent.
As previously indicated, the mixer stage 8 utilizes a
crystal diode 9 having terminals 252 and 254. The in
coming radio frequency signals are applied to the diode
9 by means of the lead 58 connected between the pickup
loop 56 and the terminal 252. The output from the diode
9 is taken. by an output lead 256 which is connected to
the terminal 254 through a radio frequency choke 258.
A small capacitor 260 is provided between the terminal
254 and ground.
In accordance with another feature of the present in
vention, energy from the oscillator 4 is fed to the mixer
diode 9 by means of an elongated pickup conductor 262
which is disposed in proximity to the tuned circuit 3.60 55
of the oscillator 4. In this case, the pickup lead 262 is
disposed near the plates 184b. A current limiting resistor
264 is connected between the lead 262 and the terminal
254 of the diode 9. To suppress any spurious resonances

in the pickup lead 262, the lead is doubled back upon 60
itself to form an elongated loop with a resistor 266 in

series therewith. Because of the wide frequency range
covered by the tuner, it is di?icult to avoid unwanted
resonances in the pickup lead 262 but any such resonances
are damped out by the resistor 266. In this way, the 65
oscillator energy fed to the mixer diode 9 is maintained
at a reasonably uniform level throughout the tuning range.
It will be evident that the tuner of the present invention

is highly e?icient and versatile, yet is extremely small

and compact. The oscillator provides smooth and con 70
tinuous coverage of an extremely wide frequency range.
The preselector units 12a and 12b may be tracked very

accurately to the desired tuning curve, established by
the oscillator tuning, at a multiplicity of points through

10
out the tuning range. With all its advantages, the tuner
is remarkably low in cost.
Various other modi?cations, alternative constructions
and equivalents may be employed without departing from
the true spirit and scope of the invention, as exempli?ed

in the foregoing description and de?ned in the following
claims:
We claim:
1. In a tuner,

the combination comprising an oscillator device having
?rst and second terminals,
?rst and second generally parallel bars having inner
end portions connected to the respective ?rst and

second terminals,
said bars having outer end portions offset laterally
from said inner end portions,
each bar having inner and outer coupling plates mount~
ed on said inner and outer end portions,
all of said plates on said ?rst and second bars being

substantially parallel,

said outer plates being offset in an edgewise direction
with respect to said inner plates,
a carriage movable generally in a longitudinal direction
with respect to said bars,
?rst and second inner tuning plates mounted on said

carriage and movable into overlapping relation with
said respective ?rst and second inner coupling plates,
insulating means mounting said inner tuning plates on
said carriage,
a conductive member connected between said ?rst and

second inner tuning plates,
?rst and second outer tuning plates mounted on said

carriage and movable into overlapping relation with.
said first and second outer coupling plates,
an outer inductance element connected between said
?rst and second outer tuning plates,
‘

all of said tuning plates being substantially parallel to

the corresponding coupling plates,
and means for translating said carriage to move said

inner and outer tuning plates out of overlapping
relation to said respective inner and outer coupling
plates to reduce both the effective inductance of
said bars and the effective capacitance between said

bars,
said outer inductance element effectively being in se
ries with the inductance of said bars.
2. In a tuner,

‘

the combination comprising ?rst and second elongated
generally parallel conductors having inner and outer
end portions,
said outer end portions being generally parallel to said
inner end portions but being offset laterally there

from,
?rst and second terminals connected to said inner end

portions of said conductors,
?rst and second inner coupling plates connected to said
inner end portions of said conductors,
?rst and second outer coupling plates connected to said
outer end portions of said conductors,

all of said plates being generally parallel,
said outer plates being offset edgewise relative to said

inner plates,

a tuning member,
means supporting said tuning member and said con~

ductors for relative movement between said tuning
member and said conductors in a direction generally

parallel to said conductors,
?rst and second inner tuning plates mounted on said

tuning member and movable into overlapping rela
tion to said inner coupling plates,
?rst and second outer tuning plates mounted on said

tuning member and movable into overlapping rela
tion to said outer coupling plates,
insulating means mounting said tuning plates on said

tuning member,
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1l'

an additional conductor connected between said ?rst

4. In a tuner,

an inductance element connected between said ?rst and

second outer tuning plates,
the inductance of said inductance element being effec—
tively in series with the inductance of said elongated

end

portions,

'

'

'

‘

?rst’and second terminals connected to said inner end

portions of said conductors,
?rst and secondinner coupling plates connected to said
inner end portions of said conductors,
?rst and second outer coupling plates connected to said
outer end portions of said conductors,
said outer plates being o?set" relative to ‘said inner

conductors,

the relative movement between said tuning member and
said conductors being e?ective to move said inner and
outer’ tuning plates into and out of overlapping rela
tion to said inner and outer coupling plates so as to

plates,

vary both the effective inductance and the effective

a tuning member,
means supporting said conductors and said tuning mem

capacitance between said terminals.
3. In a tuner,

the combination comprising ?rst and second generally 15
parallel line conductors,

‘

the combination comprising ?rst and second elongated
generally parallel conductors having inner and outer

and second inner tuning plates,

ber for relative movement therebetween in a direc-‘

tion generally parallel to said conductors,

'

?rst and second inner tuning plates mounted on said

each of said conductors having inner and outer end

tuning member and movable into overlapping rela

portions,

tion to said inner coupling plates,
?rst and second outer tuning plates mounted on said

said outer 'end portions being oifset laterally relative
to said inner end portions,
?rst and second terminals connected to said inner end

tuning member and movable into overlapping rela

portions of said line conductors,
?rst and second inner coupling capacitance members
mounted on said inner end portions of said respective

insulating means mounting said‘tuning plates on said

tion to said outer coupling plates,

tuning member,

25
?rst and second conductors,
?rst and second outer capacitance coupling members
mounted on said outer end portions of said ?rst and
second conductors,
a tuning member,
?rst and second inner "tuning capacitance members 30
mounted on said tuning member and disposed in
variable overlapping relation to said respective ?rst

and second inner coupling capacitance members,
?rst and second outer tuning capacitance members
mounted on said tuning member and disposed in 35
variable overlapping relation to said respective ?rst
and second outer coupling capacitance members,
conductive means connected between said ?rst and

second inner tuning capacitance members,
an inductance element'connected between said ?rst and 40

second outer tuning capacitance members,
and means supporting said tuning member and said line
conductors for relative movement between said tun
ing member and said line conductors in a direction

generally parallelto said line conductors for thereby
moving said inner and outer tuning capacitance
members into and out of overlapping relation to

said inner and outer coupling capacitance members
so as to vary both ‘the eltective inductance and the

effective capacitance between said terminals.

’

45

means connected between said ?rst and second inner

tuning plates,
means connected between said ?rst and second outer
tuning plates,

'

'

the relative movement between said tuning member and
said conductors being effective to move said inner

and outer tuning plates into and out of overlapping
relation to said inner and outer coupling plates so
as to vary both the effective inductance and the ef

fective capacitance between said terminals.
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