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This invention relates generally to adjustable high-fre 
quency tuning units of the inductance-capacitance type 
and more particularly to an adjustable tuner for use in 
the ultra-high-frequency spectrum. 

In the design of tuning units for use in the ultra-high 
frequency band such as in the range of 235-250 mega 
cycles, difficulties are encountered since this portion of 
the spectrum lies at the lower end of the coaxial line or 
cavity type tuner range wherein inductive and capacitive 
effects are distributed and at the upper end of the fre 
quency range wherein lumped constant inductance and 
capacitance parameters may be employed. At these high 
frequencies a design approach based on lumped constants 
becomes extremely critical in that lead lengths and Spac 
ing of the parameters becomes impractical and in many 
cases prohibitive. On the other hand, the use of a cavity 
or shorted coaxial line for use in this frequency range 
necessitates generally a greater size requirement than is 
ordinarily tolerated in present-day electronics wherein 
miniaturization and compactness is desired. 

it is an object, therefore, of this invention to provide 
an adjustable tuning unit for use in the ultra-high-fre 
quency range which, by its construction, contains mini 
mum stray inductance, provides eficient shielding of 
electromagnetic fields contained within the device, is con 
tinuously adjustable over a desired frequency range, and 
provides in one small unit a fixed shunting capacitor, a 
coupling capacitor, and a by-pass capacitor in conjunc 
tion with a variable inductance. 
The tuner to be described may be considered as an ad 

justable coil, fixed-capacitor, shunted circuit with a low 
impedance end of the coil used as a grounded shield. It 
might also be considered as a shorted coaxial line with 
the outer conductor compressed and the inner conductor 
retaining its original length but being formed in a spiral 
shape. 
A feature of this invention consists of the provision of 

two coaxial conductive cylinder members insulated from 
one another with a coil contained within and means pro 
vided to vary the effective length of the coil while main 
taining the necessary fixed capacitive effects. 
The manner in which the tuner incorporates the ad 

vantages of effective electromagnetic field shielding, a 
high quality factor, and minimum coupling and by-pass 
inductance may be realized by the following description 
when read in view of the accompanying drawings in 
which: 

Figure 1 is a schematic diagram of the frequency-deter 
mining parameters; 

Figure 2 is a sectional view of the physical construction 
of one embodiment of this invention; 

Figure 3 is an exploded isometric of the embodiment 
of Figure 2; 

Figure 4 is a graphical representation of typical operat 
ing characteristics; 

Figure 5 is a sectional view of a second physical em 
bodiment of this invention; and 
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Figure 6 illustrates a portion of an adjusting tool to be 

used in conjunction with the embodiment of Figure 5. 
With reference to Figure 5, an insulated core member 

i0 is seen to have wound thereon a silver-plated wire 1. 
A metallic sleeve 12 is pressed on to the reduced diam 
eter end of core member 0. Sleeve 2 and wire 1 
are electrically connected by soldering or other means at 
a point 3 on sleeve E2, the point 3 being a projecting 
tab-like portion on sleeve i2. The assembly of core mem 
ber 10 and sleeve 2 is pressed into a metallic cylinder 
54. A capacitive effect is realized between metallic sleeve 
32 and cylinder 4 since from Figure 5 it is to be noticed 
that sleeve 2 is smaller in diameter than the inside diam 
eter of cylinder i4. This capacitance, with reference to 
Figure 1, is illustrated as capacitance B and is the main 
shunt capacitance of the tuner. 
A terminal lug 6 is pressed into a recess in insulating 

core member 30 and is thus held in close proximity to 
the sleeve member 2. A second capacitance is then 
realized between terminal lug 6 and sleeve member 12 
and this capacitance acts as a coupling capacitor illustrated 
in Figure 1 as capacitance C. 
With reference once again to Figure 5, an insulating 

dielectric sleeve 8 is formed about inner cylinder 4 and 
a second cylindrical metallic member 17 surrounds in 
sulating sleeve 8. A third capacitance is, therefore, 
realized between outer metallic cylindrical member 17 
and inier metallic cylinder 4, the insulating sleeve 8 
acting as a dielectric therebetween. This capacitance, 
with reference to Figure 1, is illustrated as capacitor A 
and functions as a by-pass capacitor between the low-im 
pedance end of the tank circuit and ground. The ground 
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symbol in Figure 1 represents the grounding of outer 
cylindrical member 7 when the tuner is connected into 
a chassis. With reference then to Figures 1 and 5, a ter 
minal E5 on inner cylinder 4 is by-passed to ground by 
tie capacitor Á, and this terminal 15 would serve as the 
B-- connector when the tuner is employed in a circuit. 
like reference numerals in Figures 1 and 5 indicate the 
correlation between the physical construction of elements 
and the schematic representation thereof. Thus terminal 
12, the input terminal to the tuner, is the connection to 
the high-impedarice end of coil íÍ. Terminal Á6 is the 
output terminai of the tuner taken from coupling capaci 
to C which, as previously described, is the capacitance 
realized between terminal lug 16 and cylindrical sleeve 
i2. Terminal 15, in being connected to the inner metallic 
cylinder, functions as the B-- connector and is by-passed 
to ground through the physical connection of outer 
metallic cylinder R7 and a chassis into which the tuner 
wouid be installed. 

Referring again to Figure 5, a sliding spring contact 
59 is seen to form a connection between a point on in 
ducive wire is and the inner Surface of metallic cylin 
der 4. Slide contact i9 makes connection with in 
ductive wire i at the point indicated by reference nu 
merai 25 and it is seen that in Figure 1 the schematic 
representation is that of sliding contact 25 on coil 11. 
lvember is is formed such that it is spring loaded be 
tween a point on inductive wire is and the inner surface 
of cylinder 24. Tuning is thereby accomplished by the 
insertion of an adjustable tool such as indicated in Fig 
ure 6 whereby the tool is inserted within cylinder 14 
and sliding contact is is engaged in slot 33 of the tool 
32 whereby rotation of the tool 32 will cause member 
19 to advance along coil and reduce its effective 
length while maintaining continuous connection between 
the contacted portion of coil it and the inner surface 
of cylinder 4. 
The operation of the tuner may then be summed up in 

the following manner. The junction of the silver wire 
11 and metallic sleeve 12 comprises the high-impedance 
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end of the tuner while the connection between wire 11 
and inner cylinder 14 as maintained by sliding contact 
19 comprises the low-impedance end of the tuner. In 
mer cylinder 4, while it is at B -- potential, is essen 
tially at ground potential to radio-frequency voltage 
due to the by-pass capacitor A which surrounds this unit. 
By-pass capacitor A, as previously described, is the ca 
pacitance realized between inner cylinder 4 and outer 
cylinder 7. Because the outer cylinder 7, which forms 
one plate of capacitance A, is soldered or otherwise elec 
trically connected to a chassis, unwanted capacitor in 
ductance is held to an absolute minimum. 
The shunting capacitor, capacitor B in Figure 1, is 

the fixed capacitance between metallic sleeve 2 and in 
ner cylinder E4 formed between the low-impedance point 
(inner cylinder 4) and the high-impedance point (me 
tallic sleeve i2). In an embodiment tested, the capac 
itance B had a value of approximately five micromicro 
farads, the capacitor A was larger than 500 micromicro 
farads and the capacitor C had a value of approximately 
one micromicrofarad. The small capacitor C is thus 
properly coupled to the high-impedance end of the tuner. 

Figure 4 represents the frequency of the unit as a 
function of the number of rotational turns of sliding con 
tact 59 from maximum inductance and the quality fac 
tor (Q) as a function of the frequency with the unit 
being shunted by external capacitors of various values. 
This external shunting capacitor is indicated as capac 
itor 36 between input terminal 2 and ground in Figure 
1. As indicated in Figure 4, a substantially linear in 
crease in frequency is realized between 225 and 250 
megacycles as the sliding contact 19 is turned from maxi 
mum inductance. A high and Substantially constant Q 
reading is seen to be realized throughout the range. 
A preferred embodiment of the invention is illustrated 

in Figures 2 and 3. This embodiment operates on the 
identical principle of that illustrated in Figure 5 but in 
cludes a novel inductor construction and sliding contact 
means whereby adjustment may be made by means of a 
screw driver adjustment, thus requiring no special tool. 
The embodiment of Figure 2 is shown in cross section 

excepting the inductance core element. Figure 3 repre 
sents an exploded isometric view of the embodiment of 
Figure 2. As in the construction previously described 
of the embodiment of Figure 5, the tuner of Figure 2 
once again is seen to be comprised of an inner cylinder 
14 and an outer cylinder 7 having an insulating dielec 
tric sleeve 18 therebetween. Insulating core member 10 
is pressed within the confines of inner cylinder 14 and 
has pressed thereon a metallic ring member 12 of Smaller 
diameter than that of inner cylinder 4 such that capac 
itance B of Figure 1 is once again realized between 
metallic sleeve 12 and inner cylinder 14. In this em 
bodiment, the inductive wire member differs in that in 
sulating core member 10 is machined with a flat-threaded 
groove in which is wound a flat silver ribbon wire 11. 
As indicated in Figure 2, the high-impedance end of 
the inductive wire 1 is once again electrically connected 
to a terminal portion of metallic sleeve member 12 at a 
point indicated by reference numeral 13. A terminal 
lug 6 is seen to be pressed into the core member 10, 
and, due to its proximity with metallic sleeve 12, a ca 
pacitance corresponding to capacitance C in Figure 1 
is realized between terminal lug 16 and metallic sleeve 
2. Outer metallic cylinder 17 once again functions as 

the lower plate of a by-pass capacitor to ground indi 
cated as capacitance A in Figure 1. 

In this embodiment, adjustable contact 19 which forms 
the continuous electrical connection between inner cyl 
inder 4 and inductive wire 11 is made to rotate in the 
threaded groove of core member 10. With reference 
to Figure 3 an insulated sleeve member 22 cooperates 
with sliding contact 19 and facilitates tuning by means 
of a screw driver slot 34. Without this insulated sleeve 
member 22, which functions as an adapter, a special 
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4 
tuning tool would be required. With reference to Fig 
lure 3 insulating sleeve member 22 is seen to be formed 
of a hollow cylindrical member comprising end portions 
23 and 24 and a center portion 26 of reduced diameter. 
Center portion 26 is formed with diametrically opposed 
slotted portions 27 and 28. Slide contact 19 is seen to 
be formed of a spring-like material such that two ends 
may be crimped over to form a slidable positioning 
means along slot 27 on center portion 26 of sleeve 22. 
A tab-like portion 25 extends inwardly from the mem 
ber 19 and functions as a spring-loaded contact with 
metallic wire 11 when sleeve 22 and contact 19 are 
placed over insulating core member 10. It is thus seen 
that rotation of sleeve member 22, with respect to in 
Sulating core member 10, forces sliding contact member 
25 to travel along the grooves within which inductive 
wire 11 is wound. With reference to Figure 2 a con 
tinuous contact is thus maintained by tab portion 25 on 
inductive wire 11 while the outer surface of sliding 
contact member 19 maintains a sliding spring-loaded 
contact against the inner surface of cylinder 14. This 
construction, therefore, eliminates the need for a spe 
cial tool and completely encloses the low-impedance 
end of the tuner. Adjustment may be made by insertion 
of a screw driver in slot 34 of sleeve member 22. 
The embodiment of Figure 2 is additionally provided 

with an insulator cap 31 which presses over inner cyl 
inder 14 to hold adjusting sleeve member 22 within the 
confines of the tuner. Cap 3 additionally acts as an 
insulation ring and may be seated in a hole in a receiver 
chassis and effect the necessary insulation between in 
ner cylinder 14 and the chassis, inner cylinder 14 being 
at B -- potential. 

It is to be noted that in either of the above discussed 
embodiments the tuner of this invention provides an al 
most complete shielding from electromagnetic field radia 
tion. Since the one end of the tuner which is left open 
for tuning purposes and is not metallically shielded in 
the low-impedance point of the tuner, very little electro 
magnetic field radiation from the tuner is possible. Fur 
ther, and more particularly regarding the embodiment of 
Figure 2, it is seen that inner metallic cylinder 14 extends 
Substantially beyond the low-impedance end of coil 1 
and thus provides additional shielding. 
The tuner of this invention provides an eXtremely com 

pact unit and by its construction lends itself to incorpora 
tion in air-cooled module chassis construction. An air 
cooled chassis may be air-tight in construction while in 
corporating one of the tuners of this invention and stil 
be tunable from outside the module. 

Further, the physical shape of the tuner of this in 
vention is ideal for use with subminiature tubes in that 
the length and diameter are comparable to that of a 
shielded tube. 
Although this invention has been described with re 

spect to particular embodiments thereof, it is not to be 
So limited as changes and modifications may be made 
therein which are within the full intended scope of the 
invention as defined by the appended claims. 
What is claimed is: 
1. An adjustable high-frequency tuning unit of the 

variable inductance type comprising, an insulating core 
member with an inductive member wound on a first 
reduced diameter portion thereof, a conductive sleeve 
member placed over a second reduced diameter portion 
of Said core member, one end of said inductive member 
electrically connected to said sleeve member, a first ex 
ternal conductor connected to said sleeve member, a hol 
low conductive cylinder, said core member contained 
within said conductive cylinder, an outer conductive sur 
face surrounding said conductive cylinder and dielec 
trically separated therefrom, a conductive rod-like mem 
ber inserted in said core member in juxtaposed and space 
separated relationship with said conductive sleeve mem 
ber, a second external connector connected to said rod 
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like member, a third external connector connected to said 
conductive cylinder, and adjustable shorting means be 
tween said wire turns on said core member and said con 
ductive cylinder. 

2. A capacitive-inductive tuner comprising, an insulated 
cylindrical core member having first and second end sec 
tions of reduced diameter, an inductive member wound 
on the first end section, a conductive sleeve mounted 
concentrically about the second end section, one end of 
said inductive member extending through said core mem 
ber and electrically connected to said conductive sleeve, 
a first conductive cylindrical member, said core mem 
ber secured within said first cylindrical member, a con 
ductive lug member received in said second end section 
of said core member, said lug member radially displaced 
from the longitudinal axis of said core member and in 
spacial proximity with the inner surface of said con 
ductive sleeve, a second conductive cylindrical member 
surrounding said first cylindrical member and dielec 
trically insulated therefrom, first, second and third ter 
minals connected respectively to said first cylindrical mem 
ber, said conductive lug member and said conductive 
sleeve, and a spring contact member maintaining elec 
trical connection between said inductive member and 
said first cylindrical member, said spring contact mem 
ber being positionable along said inductive member to 
vary the effective inductive length thereof. 

3. An adjustable high-frequency tuning unit of the 
variable inductance type comprising, an insulating core 
member formed with a spiral groove therein, an induc 
tive member wound about said core and recessed in said 
spiral groove, a conductive sleeve placed over a reduced 
diameter end portion of said core member, one end of 
said inductive member electrically connected to said sleeve 
member, a first external conductor connected to said 
sleeve, a hollow conductive cylinder, said core member 
contained within said conductive cylinder, an outer con 
ductive surface surrounding said conductive cylinder and 
dielectrically separated therefrom, a conductive rod-like 
member inserted in said core member in juxtaposed and 
space-separated relationship with said conductive sleeve, 
a second external connector connected to said rod-like 
member, a third external connector connected to said 
hollow conductive cylinder, an insulating adapter sleeve 
rotatably mounted about said core member, a contact 
member affixed to said adapter sleeve, said contact mem 
ber non-rotatably supported by and slidably positionable 
with respect to said adapter sleeve whereby rotation of 
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said adapter sleeve effects rotation of said contact mem 
ber along the spiral grooves in said core member, and 
said contact member being formed to maintain a con 
tinuous electrical connection between said inductive mem 
ber and the inner surface of said conductive cylinder 
to vary the effective length of said inductive member. 

4. An adjustable high-frequency tuning unit of the 
variable inductance type comprising, an insulating core 
member formed with a spiral groove therein, an induc 
tive member wound about said core and recessed in said 
spiral groove, a conductive sleeve placed over a reduced 
diameter end portion of said core member, one end of 
said inductive member electrically connected to said 
sleeve, a first external connector connected to said sleeve, 
a hollow conductive cylinder, said core member contained 
within said conductive cylinder, an outer conductive sur 
face surrounding said conductive cylinder and dielec 
trically separated therefrom, a conductive rod-like mem 
ber inserted in said core member in juxtaposed and space 
separated relationship with said conductive sleeve, a sec 
ond external connector connected to said rod-like mem 
ber, a third external connector connected to said conduc 
tive cylinder, an insulating adapter sleeve member hav 
ing a longitudinally extending through-slot therein, said 
adapter mounted concentrically about and rotatable with 
respect to the grooved portion of said core member, a 
spring contact member mounted concentrically about said 
adapter, said contact member being non-rotatable with 
respect to said adapter sleeve and longitudinally slid 
able with respect thereto, a spring tab formed inwardly 
from said contact member and passed through said 
through-slot and into engagement with a point on said 
inductive member, said contact member being adapted 
to be in spring-loaded slidable engagement with the in 
ner surface of said hollow conductive cylinder, whereby 
rotation of said adapter sleeve member causes the con 
tact member to rotate along the spiral grooves on said 
insulating core member and be displaced along said adapt 
er to effect a continuous electrical contact between the 
inner surface of said conductive cylinder and said in 
ductive member. 
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