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This invention. relates to tunable variable inductive
devices, and more particularly to one having a novel me-
chanical arrangement for securing the parts of the induc-
tive device together and for precluding accidental dis-
placement of its tuning slug or core.

Variable inductive devices are frequently used in en-
vironments, such as mobile radio equipment for example,
where they are subject to extreme vibration. Any move-
ment of the parts of the device due to vibration changes
the inductance of the device and is, therefore, highly un-
desirable.

In some known prior art arrangements, the inductive
devices are provided with adjustable threaded cores or
slugs which are supported in a tubular coil support form.
The cores are arranged to have an extremely loose fit
which often results in the core vibrating out of tune. To
overcome the tendency of the core to vibrate out of posi-
tion, resort has been made to cores having an extremely
tight fit. The latter arrangement, while solving one prob-
lem, has introduced an equally difficult one since binding
beiween the core and tubular coil support form occurs
frequently, making adjustments difficult to achieve. In
addition, attempts at positioning of the core often result
in breakage of the core, its threads, the shaft, or of the
tubular coil support form.

Accordingly, it is an object of the present invention to
provide @ novel mechanical arrangement which precludes
accidental movement of the moving parts of a variable
inductor and yet can be easily adjusted.

Another object of the present invention is to provide
an improved variable inductor having a novel mechanical
arrangement for positively locking the tuning core in po-
sition.

In one form of the present invention, the novel mechan-
ical arrangement for positively locking a threaded tuning
core, in position, within tubular coil support form in-
cludes a core having an aperture which extends longitu-
dinally therethrough. An adjusting element or core posi-
tioning tool, comprising a stem or shaft and a head mem-
ber having a tapered surface, is arranged so that the shaft
is positioned within the aperture for convenient adjust-
ment thereof. When the core is properly adjusted within
the tubular coil support form, the adjusting element is
moved axially, and the tapered surface of the head mem-
ber is wedged into the top of the tubular coil support
form to positively lock the tuning core in place, thus pre-
cluding any random movement of the core due to vibra-
tion.

While the specification concludes with claims particu-
larly pointing out and distinctly claiming the subject mat-
ter regarding the invention, it is believed that the invention
will be better understood from the following description
taken in connection with the accompanying drawings.

FIG. 1 is an exploded view of the improved electronic
tuner assembly, partially in cross section, embodying the
invention.

FIG. 2 is'a cross sectional view of the electronic tuner
assembly with the core in position and locked.

FIG. 3 is a cross sectional view of FIG. 2 taken along
line 3—3.

FIG. 4 is a cross sectional view of a portion of the
electronic tuner illustrating an alternate embodiment of
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the shaft and head member used for locking the core in
place.

FIGS. 1-3 show a variable inductive device 10, the gen-
eral outline, function and operation of which are well
known in the prior art. The assembly 10 includes an
insulating cylindrical tubular coil support form 11, upon
which a coil 12 is wound and affixed in a manner well
known in the art. Coil form 11 is internally threaded, as
indicated at 13, for coaction with the external threads 14
of core 15. '

Core 15, which may be a metallic slug, ferrite core, or
the like includes a hexagonal axial passage 16 which, in
the preferred embodiment, extends entirely through the
core 15,

An adjusting element or core positioning tool 17, in the
form of an elongated stem or shaft 18 and a head or cap
member 19, is provided for adjusting the position of core
15. Positioning tool 17 may be moved axially within
core 15 since, as showa clearly in FIG. 3, the cross sec-
tion of shaft 18 is also hexagonal. Rotation of core i5
is thus achieved by rotation of the adjusting element 17.

While FIG. 3 illustrates the core 15 as having a hex-
agonal shaped aperture 16 and the shaft 18 of the adjust-
ing element 17 to be correspondingly shaped, it should
be readily apparent that any non-circular arrangement
may equally well be utilized. The aperture 16 may be,
for example, in cross section, semi-circular, oval or polyg-
onal, it only being necessary that the shaft 18 of the
adjusting element 17 be shaped to provide for rotational
engagement of the shaft 18 with the aperture 16, where-
by the core 15 may be readily positioned by turning of
the adjusting element 17, while allowing freedom of move-
ment of the shaft 18 in an axial direction to permit lock-
ing of the core in position.

The head member 19 is tapered as at 20 to provide a
suitable tapered surface which may be, for example, cone
shaped. The smallest dimension of the tapered surface
20 is less than the internal dimension of the tubular coil
form 11, while the largest dimension of the tapered sur-
face 28 is greater than the internal dimension of the tubu-
lar coil form 11. This arrangement permits the tapered
surface 20 to be freely inserted into the upper portion
or end of the tubular coil form 11 until the upper por-
tion of tapered surface 28 is reached. At this point, the
tapered surface 28 engages the inner surface of the tubu-
lar coil form 11 with a wedging action to positively lock
the core 15 in its adjusted position.

It should be apparent that the tapered surface 2@ of
the head member 19 may be other than cone-shaped or
linear as shown in FIGS. 1 and 2, it only being necessary
that the smaller dimension of the taper be such as to per-
mit insertion past the upper rim of the tubular coil form
11, and the larger dimension of the taper be greater than
the internal cross sectional dimension of the upper rim

of the tubular coil form 11 to permit engagement there-
with,

If desired, the upper surface of the head member may
be provided with a keyway or slot for insertion of any
suitable means or tool, to facilitate rotation of the shaft
and positioning of the core.

The adjusting element 17 is made of a non-magnetic,
insulating material, and preferably softer than that of
the core 15, to permit free movement of the shaft within
the aperture in an axial direction without excessive wear
on the core 15. Plastic materials, such as nylon, have
been found satisfactory; however, other materials, having
the above mentioned properties, may also be utilized.

In operation of the device, the core 15 is generally posi-
tioned within the tubular coil form 11, and shaft 18 is
inserted within the aperture 16 of the core 15. When
the head member 19 of the adjusting element 17 is retated,



3,177,730

: 3

sufficient torque is produced to rotate core 15 into the
desired position. It should be noted that the cross sec-
tional shapes of aperture 16. and shaft 18 permit move-
ment of the adjusting element 17 in an axial direction,
while permitting sufficient torque to be developed to ro-
tate and position the core 15 when the adjusting element
17 is rotated. After the core-15 is properly positioned,
the adjusting element 17 is moved axially by exerting
manual pressure on the head member 19, and the tapered
surface 20 of the head member 19 is wedged into the end
of the tubular coil form 11. The tapered surface 28 en-
gages the rim of the tubular coil form 11, thereby fric-
tionally locking the core 15 in position, and prevents ac-
cidental displacement of the core 15 due to vibration.

Referring to FIG. 4, there is shown an alternate em-
bodiment of the adjusting element 17 in which there is
provided a cup-shaped head or cap member 38. The
head member 30 includes a flat disk shaped member 31
having an extending outer sleeve or flange 32 arranged to
engage the outer surface of the tubular coil support form
33. The flange 32 is arranged concentrically with re-
spect to the tapered surface 34 which extends downwardly
from the disk member 31. The tapered surface 34 is
dimensioned to fit snugly within and engage the tubular
coil form 33 in a mannuer similar to that described in con-
nection with FIGS. 1-3, while the flange 32 fits externally
of the tubular ceil form 33, both aiding each other to
positively lock the core in operation. If desired, the
flange 32 may be slotted in one or more places, as at 35,
for greater flexibility and deformability to enhance the
locking or gripping action of the flange and tapered sur-
face as they engage the rim of the tubular coil support
form.

In an alternative arrangement, the sleeve or flang 32
may be arranged for frictional engagement with the outer
surface of the tubular coil support form 33 without co-
action of the tapered surface 34. In this arrangement,
since the locking action is achieved by frictional engage-
ment of the flange 32 on the outer surface of the tubular
coil support form 385, the tapered surface can be entirely
eliminated. = Although the gripping force of the head
member 30 is reduced over the aforementioned arrange-
ment wherein the flange 32 and tapered surface 34 coact,
the gripping force is sufficient to lock the core in place and
maintain the core locked in environments which are not
subject to severe vibrations.

Although particular embodiments of the subject inven-
tion have been described, many modifications may be
made, and it is intended by the appended claims to cover
all such modifications which fall within the true spirit
and scope of the inveation.

What we claim as new and desire to secure by Letters
Patent of the United States is:

1. A mechanical arrangement for adjusting an elec-
tronic tuner comprising:

(a) atubular coil support form having internal threads

thereon,

(b) a core positioned within said form and having
external threads thereon in threaded engagement with
said form,

(¢) an adjusting element for rotating said core to
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change the axial position thereof for adjusting the
funer,

(d) said adjusting element and core being axially mov-

able relative to each other, and

(e) said adjusting element including means for engag-

ing said form to lock said core in its adjusted posi-
tion comprising a cap member having a tapered sur-
face, a flange extending from said cap member, and
concentric with respect to the tapered surface, said
tapered surface being positioned within said form
and in engagement therewith and said flange being
positioned externally of said form and in frictional
engagement therewith upon axial movement of said
adjusting element.

2. The mechanical arrangement, as set forth in claim
1, wherein said flange is slotted to allow deformation of
said flange upon engagement thereof with said support
form.

3. A mechanical arrangement for adjusting an elec-
tronic tuner comprising:

(a) a tubular coil . support havmg internal threads
thereon,

(b). a core positicned within said form and having ex-
ternal threads thereon in threaded engagement with
said form, said core having an axially extending non-
circular aperture therethrough,

(c¢) an adjusting element for rotating said core to
change the axial position thereof for adjusting the
tuner, .

(d) said adjusting element and said core being axially
movable relative to each other, and

(e) said adjusting element including a shaft member
and means for engaging said form, said shaft member
being non-circular in cross section and positioned
within said aperture to engage and rotate said core
upon rotation of said adjusting element, said means
locking said core in its adjusted position and includ-
ing a cap member having a flange extending there-
from, said flange being positioned externally of said
form and in frictional engagement therewith upon
axial movement of said adjusting element.

4. The mechanical arrangement, as.set forth in claim

3, ‘wherein said aperture and shaft are correspondingly

shaped in cross section.

5. The mechanical arrangement, as. set forth in claim
3, wherein said means for engaging said form includes
a tapered surface extending from said cap member and
arranged concentrically with respect to the flange, said
tapered surface positioned within said form and in en-
gagement therewith,

* 6. The mechanical arrangement as set forth in claim

5, wherein said flange is slotted to allow deformation of

said_ flange upon engagement thereof with said support

form.
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