May 16, 1939. W. J. POLYDOROFF 2,158,252

INDUCGTIVE TUNING SYSTEM

Filed April 22, 1933 2 Sheets-Sheet 1

R,

INVENTOR.
Weapime T, FoLyporork

ATTORNEY.



May 16, 1939.

W. J. POLYDOROFF
INDUCTIVE TUNING SYSTEM

Filed April 22, 1933

+

L

\ p
—Ww €

_

=
AAAA, L
vvvvvvvvv -
p™

f?

T

[T
il
il

6}9
5

|

| Fr
!

&7

2,158,252

2 Sheets-Sheet R

A T— T m

)
EE"‘I

i
)
J |

i
o\ B

|

‘ [‘

1

i

i

i

i

'

'\

i

IR INVENTOR
WeaoimeJ Rouypomors,

3y n
Q
\’ II\(
b
“l ]lr'f.—_‘.:'
N
’ni
LN o
™
Q;’»ﬁ’
] 1\
S Pl
@ 2% :’,ﬁ
a4
EARVRRALY ‘E\
K
N



Patented May 16, 1939

UNITED STATES
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PATENT OFFICE

* 2,158,252
INDUCTIVE TUNING. SYSTEM

Wladimir J. Polydoroff,
Johnson Laboratories,
poration of Illineis

Chicago, IIl., asslgnor to °
Inc., Chicago, Ill., a cor-

Application April 22, 1933, Serial No. 667.36é

15 Claims.

The invention relates to radio receiving appa-
ratus in which compressed ferromagnetic cores
are utilized as the tuning means. In such ap-
Paratus, the ferromagnetic cores are arranged to

6 be movable with respect to the inductance coils,
and the variation of the inductance, which pro-
duces the variable tuning, is brought about by
varying the effective permeability of the space
surrounding the coils. This method is there-

10 fore conveniently called “permesbility tuning”’
to distinguish it from other methods of induct-
ance variation, and from methods in which the
capacitance is varied, ‘

The several comminuted compressed ferro-

15 magnetic cores and inductance devices which are
described in this specification are disclosed in my
United States Patents No. 1,982,689, for Magnetic

Inductance device; and No. 2,005,203,
% inductance device; ang hence no claims cover-

' ing such improvements per se are herein included.

In permeability-tuned systems containing sey-

e€ral tuned circuits and intended to be tuned by a

single control handle, there arises the problem
6 of so designing and constructing the tuning unit

that all of the circuits will be tuned very closely
to the same frequency for each setting of the
single control. This is accomplished partly by
designing and constructing the ferromagnetic
0 cores and the inductance coils so that they will
be closely alike, partly by providing a mechanism
which will insure that the cores (or the coils)
will move in unisen, and partly by providing ad-

Justing means so that any unavoidable discrepan-

i cles in the cores, the coils, or the operating mech-

anism can be compensated for. ’

It 1s an object of this invention, therefore, not
only to provide suitable gang or multiple tuning
uned systems, but also to
brovide, as a part of the complete mechanism,
those essential adjustments by which the ganged
units may be definitely aligned, so that they wiil
be in substantial agreement throughout the range
of adjustahility. :

As will be better understood from what is to
follow, ather and further cohjects of the inven-
tion include the provision of . alternate driving
means which may have advantage in specific em-
bodiments, and the provision of a suitable indi-
eator to show the position of the cores (or the
coils) at any adjustment of the main control han-
Still other objects of the invention, and
advantages secured hy its employment, will also
appear in what follows.

As has been indicated, the first essential in a

(CL 250—40)

manufacture of
closely alike, It is recoghnized, however, that even
with all reasonable precautions the coils wil] not
be exactly alike, and that, in general, some means 10
far compensating for those slight unavoidable
differences which will exist must be employed.

It is equally desirable to so design and produce
the ferromagnetic cores that they also will be
closely alike. Here again, however, in spite of 18 )
every reasonable Drecantion, slight di

cares closely alike are described in United States 20
Patent No. 1,982,689 above referred to, and addi-
tional means are diselosed in this specification.

In mechanisms for permeability tuning, the

Cores move in a straight line into and out, of the

cores on a rigid gang-plate and by providing suit-
able guide means so that the only motion which
the gang-plate can have is one of pure transja. 30
tion. There are, of course, many ways of ar-
ranging mechanically for this single translatory
motion of the gang-plate and its associated cores.
There are also many ways of arranging to pro-
duce this translatory motion by simple- driving 35
means, )

The tuning function is accomplished by the
relative motion of the cores and the coils, and it
Is essential that each coil shall be placed in g
correct position with respect to its cooperatihg 40
Core, in order that the effect of its core may be
the same on each of the coils, so that all the
circuits will be tuned to the same frequency for
each setting of the cores. Because of the difi-
culty of establishing thig i

designed rigid foundation plate, it is advisable
to provide adjusting means by which the nosi-
ton of each coil may be adjusted with respect to
its cooperating core independently of the rela- 60
tlon established by the common means.

Each resonant circuit consists of a coil with its
Cooperating core and g capacitor which, in so far
as the tuning operation is concerned, is fixed in
value but which, for the purpose of ‘establishing 85
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the initial conditions in the several tuned circuits,
is preferably made so that its capacitance is
adjustable over a limited range.

In order to establish a sufficient uniformity of
performance of the cores themselves, it is desir-
able to arrange in the design of the core bodies
an adjustment by which slight differences in the
effective permeability of the core can he com-
pensated. This adjustment is available after the
cores have been completely fabricated and is pref-
erably carried out before they are assembled on
the gang-plate. It avoids the necessity for select-
ing a group of cores which are sufficiently alike
without adjustment, and insures exact agreement
of the several circuits at the low-{frequency end
of the tuning range.

In order to secure the full advantage of the
several adjustments which have been described,
and in order to secure the best possible agreement
of the several circuits over the tuning range, it 1s
preferable to carry out the adjustments in a pre-
scribed order so that each adjustment will be
made at-that portion of the funing range where
it is most effective, and so that one adjustment
will not affect another. Thus, assuming that the
cores have already been adjusted to have identi-
cal effective permeability, it is preferable to ad-
just the capacitances in the several tuned circuits
with the cores at the position of their minimum

effect on the inductance of the coils. This adjust- .

ment is conveniently carried out at or near the
highest frequency in the range for which the
receiver is designed, and consists in tuning each of
the several circuits to that frequency by the ad-
justment of the capacitors. This takes care of

" any differences which may exist in the capaci-
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tances in the wiring of the several circuits.

To the extent tb which the self-inductances of
the coils themselves are precisely alike, the ca-
pacitors need only to be adjusted to make the
capacitance values in the several circuits also
alike. However, to the extent to which the in-
ductance values are not alike, the adjustment
of the capacitors will also compensate for the
inductance differences, so that at the starting
point, corresponding to the minimum inductance
and the highest frequency,
will be in exact alignment,

The relatively movable ferromagnetic cores
act only upon the inductances themselves, How-
ever, each core acts fo multiply the inductance
value of its associated coil by a definite factor,

no matter what the inductance value may be. .

1f, therefore, the inductance value in a particu-
lar circuit is low, and if that circuit has been
brought into ailgnment with the others by adjust-
ing its capacitor to a slightly higher value, at
an initial setting corresponding to the highest
frequency, then the core will operate to tune
that circuit over the same range of frequencies,
and finally to the same minimum frequency, as
the other circuils.

It remains only to adjust the positions of the
coils with respect to their cooperating cores, sO
that each coll is equally affected by its core.
This adjustment is preferably carried out at a
frequency intermediate the two ends of the tun-
ing range, in order to establish exact agreement
of the several circuits at this third or interme-
diate point.

. To summarize, therefore, agreement at the
highest frequency is secured by adjustment of
the capacitors, agreement at the lowest frequency
is secured by adjustment of the cores, and agree-~
ment at a frequency approximately midway be-

the several circuits

2,158,252

tween the highest and the lowest frequencies is
secured by adjustment of the position of the
coils. With exact agreement established at these
three frequencies, substantial agreement Is se-
cured throughout the tuning range.

My present invention, therefore, contemplates
that reasonable care will be taken to make the
inductance coils alike, and that the cores, manu-
factured in accordance with the above-mentioned
United States patents, will also be closely alike.
I then provide, in the present invention, the inde-
pendent adjustments just described, in addition
to mechanism for producing the necessary mo-
tion in unison of the several cores (or colls).

The invention will be better understood if
reference is made to the accompanying drawings,
which are illustrative of preferred embodiments,
and wherein— ;

Figure 1 is a plan view of an assembiy of sev-
eral high-frequency devices, in one unit, parts
being broken away to reveal subjacent elements;

Figure 2 is a sectional view of said unit taken
on the line 2—2 of Figure 1;

Figure 3 is a view, partly in section, showing
means for moving the cores of said unit;

PFigure 4 is a sectional view taken on, the line
4—14 of Figure 3;

Figure 5 is a sectional view taken on the line

- §.—5 of Figure 1, showing an indicator and other

parts in elevation;

Figures 6 and 7 are views showing core-actu-
ating devices either of which may be substituted
for the device shown in Figures 3 and 4

Figures 8 and 9 show certain modifications
of the tuning elements;

Filgure 10 shows diagrammatically a receiving
circuit employing one of the new high-frequency
units; and

Figure 11 shows a modification of the high-
frequency device.

The unit disclosed in Figures 1 and 2 has four

"ghielded variable inductance devices arranged to

operate simultaneously. This unit has a founda-
tion plate,l that is provided with flanges 2 to
which rectangular shields 3 are removably se-
cured by friction or by other means, and with
ribs 2a which serve as mountings for the semi-
adjustable capacitors 4. A perforated lug la
rising from an edge of the plate [, enables the
unit to be connected with a suitable support.
The foundation plate I also is provided with
hexagonal tubular thimbles 5 ‘through each of
which extends a longitudinally movable screw-
threaded rod 6 which terminates outside of the

foundation plate |, where it is provided with an ,

adjustirig nut 1. Fixed to the inner end of each
of the rods €, is a coil form 8 having & hexagonal
cavity 8 into- which the hexagonal thimble &
extends, the depth of this cavity being such as
to permit the coil form fo move longitudinally
relatively to said thimble, but without disengage-
ment therewith, the coil form, while thus moving,
being prevented from rotating by its hexagonal
engagement with the thimble. A helical spring
10 is disposed between the foundation plate |
and each of the coil forms 8, in order to maintain
the coil forms in their adjusted positions. Each
of the coil forms 8 has a flared wall ii and is
cpen at the end 12, and carries an inductance
coil 18. The mechanism just described consti-
tutes means for adjusting the positions of each
of the coils {3 individually with reference to the
core portions 34, 39.

The foundation plate f, furthermore, is pro-
vided with tubular sockets (4 for guide rods 18
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the mechanism for relative
betyveen the several coils and

which are parts of
motion in unison
cores of the unit,

The flanges 2, the hexagonal tubular thimble
5, and the tubular sockets (4 may be made inte-
gral with the plate {, as by die casting, or may
be separately produced and secured to the plate
in any suitable manner,

Associated with and movable toward and from
the foundation Plate I, ig g preferably integral
rectangular gang-plate {6, to which a Jointed
actuating rod 19 ig attached. The gang-plate
16 has holes 20 in which the ends of guide tubes
21 are fixedly sécured, The guide rods {8, car-
ried by the foundation plate i, telescope with
and accurately fit these guide tubes.

As detailed in Figs. 3 and 4, mounted on the
foundation plate | is g three-sided housing 23
having a flange 23q secured to the plate by
screws 23b and containing the devices for re-
ciprocating the actuating rod 19 ang the gang-
plate 16 to which the rod 9 is attached, these
devices being a driving shaft 28
25 in the sides 26 of the housing and fixedly car-
rying a sleeve 27 which is provided with a guide
groove 28 for the actuating rod
29 pivoted on and extending through the slot
30 of a curved bressure-producing spring 3,
which spring is attached at one end 32 to the
rear wall of the housing 23, and, at its other and
free end 33, bears against the rear wall.

Carried by the gang-plate 18, are compressed
ferromagnetic cores 56, preferably of the type
having variable magnetic density along the mag-
netic path, and all closely alike. These magnetic
cores cooperate with the Inductance coils i3 in
such a way as to vary the effective Permeahility
of the space Surrounding the coils. Each ferro-
magnetic core hag g cup-shaped shell 34 open at
one end to receive the cofl 13 and has, in its head
36, an internally threaded bushing 37 through
which a Screw-threaded rod 38 extends, and in
which the rod 38 is Iongltucunal]g adjustable.

Each core 58 also includes a Plug 39 which is

blate 16 by an Insulating washer 40 to exclude un-
desired influences of the metal gang-plate on the
core, and to-leave room for a lock nut 4i
which engages the screw threads of the rod 38
and, by contact with the head 36 of the shell 34,
locks the plug 39 in any chosen position,

The aforesaid construction allows both the
plug 38 and the shell 34 to be made separately
and assembled by simply screwing the rod 38 into

* the bushing 37 of the outer shell, and then tight-

~

.ening the nut 41 until it ocks these parts together,

The core may thus be matched with other cores
of the same unit so as to insure uniform maxi-
mum values of inductance in alj of the variable
Inductance devices, This is accomplished by ap-
bropriately regulating the' alr gap 52 between the
plug 38 and the head 38

locking these parts together by the nut 41.
arrangement just described constitutes means
whereby the core portions 34, 38 may be adjusted
80 that the cores will

permeability value,

18 is provided with
outer ends of the
be passed when the

The rectangular gang-plate
holes 42 through which the
screw-threaded rods 38 may

.eore portions 34, 38 are placed in position, nuta

having bearings °

18, and an idler-

of the shell 34, and then

3

43 being screwed onto those ends to thereby firm-
ly unite the gang-plate (8, the core bortions 34,
39 and the insulating washer 49, ’

When cores and coils are assembled, as herein-

however positioned, will produce substantially
the same.inductance variations. Thege uniform
results may be secured by the adjustment of
the nuts 7 and consequent linear Inovement of
each coil form 8 with its coil 13, :
Referring to Fig. 5, the movement of the cores
56 relatively to the

the drive shaft 24 and having a slot 45 through
which extends a pin 46 that is carried by a down-
wardly bent finger 47 with which the rectangular
gang-plate 16 is provided. A scale 48 indicates
various positions of the pointer, and, consequent-
iy, of the gang-plate 1§ and the cores §8. Many
other types of indicator, of course, may be satis-
factorily employed.

Modifications of the actuating devices shown
in Figures 1, 2, 3 and 4 are revealed in Plgures
Sand 7.

Figure 6 shows g rack (8a secured at -One end
to the gang-plate 18, and having teeth 19 which
are held engaged with 5 pinion 27q carried by a
driving shaft 24q, by & spring secured to the rear
wall of said housing 23, by a screw $2a. The ro-
tation of this shaft 24g ang its pinion 21q im-
parts s linear movement to the rack 19a, and
moves the gang-plate i§ and the parts mounted
thereon relatively to the other parts of the device,

Pigure 7 shows a screw-threaded rotary shaft
49 extending at one end through the plate and
provided at the
internally screw-threaded sleeve §1, fixed to the
gang-plate 16, surrounds and engages the screw-
threads of the shaft. Hence, the rotation of the
shaft will effectuate the desired motion of the
gang-plate 16. Many other forms of driving
mechanism may be employed. The three forms
above described are preferred for simplicity and
effectiveness. ’ .

The capacitors 4 may be of the semi-adjustable
type, each having at least two plates 53 spaced by
an insulator and resiliently held at any desired
Separation by a screw 54, The adjustable capaci-
tors constitute the means whereby the several
tuned circults may be tuned to- the same fre-
quency at the high-frequency end of the tuning
range.

Each of these eapacitors is desirably disposed
within one of the shields 3, whereby individual
cireuits are shielded from external influences and
from each other. Hence, the problem of shield-
ing iInter-connecting wires between component
parts of the same circuit ig eliminated. The
shields have holes 8¢ affording access to the ad-
justing screws 58. ‘

In some cases it iz desirable to have two values
of capacitance in each circuit, as shown in Plg-
ures 8 and 9. .

Figure 8 shows two capacitors 4q, 4% having
different capaecitance values, which capacitors are
of the same design as the capacitor 4, already
described, and are similarly mounted on ribs 2q;

Figure 9 also reveals two capacitors 4a, 4b having-

either the same or different capacitance values,
both mounted on g common insulating hase 4.
The plug of the ferromagnetic core and the coll
{82 may, as shown in Figure 8, be cylindrical, and
the coll may be bank-wound, with several layers
of wire,
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Plgure 9 lustrates means which may be sub-
stituted for the devices shown in Figure 2 for pre-
venting the coil forms g from rotating while be-
ing adjusted, the hexagonal thimble § and the

5 hexagonal cavity ¢ belng superseded by & bush-
ing % fixed within the base 4c and having an
internal longitudinal groove 60 with which =
pin @I, on the screw-threaded rod 8, engages.
Any other sultable means for preventing rotation

. of the coil dwring adjustment may be employed.

Pigure 10 shows a circuit arrangement having

a plurality of resonant circuits tuned by variable
induetance devieces such for example as those of
Plgs. 1 and 2, and having the three adjustments
above deseribed for securing alignment between
the several cireuits. The cores 36 will have pro-
vistons for adjustment of thelr effective permea-
bilitles, the eapacitors §1 will have means for the
adjustment of their capacitance values, and
2q means will be provided for the adjustment of the
relative positien of each core $8, with respect to
its coil 13. In a preferred embodiment of the
cireutt of Pig. 10, these sdjustments will have the

‘form described in eonme +on with Figs. 1, 2 and
8. The motion of the several cores 58 relatively
tg the coils 13, to tune the system over & range
of frequencies, will be secured by employing the
drive arrangements described in connection with

. Pigs. 1,2 8 4 6and 7, and an indicator will be
40 provided a8 described in connectlon with Fig. 6.

It will be understood that equivalent arrange-

ments for the adjustments, the drive and the

indieator may be employed without departing
from the scépe of my invention.
a5 In certaln cases, as for example in superhetero-
dyne cireuits, it is necessary to have one tuned
clreuit cover & different range of frequencies from
the other tuned circuits, although the two ranges
may overlap to some extent. In such a super-
46 heterodyne
. signed to cover the range from 550.to 1500 kilo-
cycles, and this will require an inductance varia-
tion of (1500)3/(550)2, or 7.45. If the interme-
diate-frequency smplifier is designed for a fre-
45 quency of 175 Kllocycles, the oscillator circult will
" regtire to be tuned from 15004175 kilocycles to

530175 kilocycles, which requires an inductance

variation of only .35, To obtain this range with

g variable inductance device of the same type as
50 used in the preselector, an additional fixed in-

ductance coil, not acted upon by the moving core,
meay be inserted in the circult in series with the
coil of the variable inductance device.

When a sufficiently high intermediate frequency
is employed n superheterodyne circuits, such for
example as 450 or 500 kflocycles, the inductance
variation necessary in the oscillator is only of the
order of 4 and may easily be accomplished by the
use of the inner plug alone. In this case, similar
coils may be employed for the preselector and for
the oscillator, as shown in Figure 11, the plug T8,
which is nsed to tune the oscillator circuit, being
gtven a suitable shape to produce the desired
variations throughout the range of frequencies
to be covered by the oseillator. ‘

Having thus described my invention,
claim is: ’

t. A plurality of resonant circuits tunable over
a range of frequencles by & tuning means which
70 -simultaneously vaties the effective value of the

imductarce in each of said circuits, electrical
means for adjusting all of sald circuits to sub-
stamtially the same maximum frequency, mag-
netlc means for adjusting all of said circuits to
15 ‘substantially the same minimum freguency, snd

g

Gip

(i

what I

cireuit, the preselector may be de- .
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mechanical means for adjusting all of sald cir-
cuits to substantially the same frequency inter-
mediate said maximum and said minimum fre-
guencies. -

5 A tuning unit for a radio receiver including

a plurality of resonant circuits tunable over a
range of frequencies by tuning means which si-
multaneously varies the effective value of the in-
ductance in each of said resonant circuits, sald
tuning means including inductance coils and co-
operating ferromagnetic cores and means for ef-
feeting relative motion in unison therebetween,
means for adjusting the relative position of each
cooperating coll and core, means for adjusting
the capacitance value in each of said resonant
circuits, and means for adjusting the effective
permeability of each of said cores.

3. A tuning unit for a radio receiver, including
a plurality of resonant circuits tunable over &
range of frequencies by tuning means which si-
multaneously varies the effective value of the in-
ductanee In each of sald resonant circuits, said

_ tuning means including a ferromagnetic core for

each of said resonant circuits, said cores each
having an adjustable air gap by which safd cores
may be adjusted to be effectively alike.

4. A tuning unit for a radio receiver, including
a plurality of resonant circults tunable over a
range of frequencies by tuning means which si-
mgltaneously varies the effective value of the in-
ductance in each of said resonant circuits, said
tuning means including a foundation plate and
an inductance coil for each of sald resonant cir-
cuits, sald coils each including a form, an ad-
justing serew and guide means, and being ad-
justebly mounted upon said foundation plate.

5. A tuning unit for a radio receiver, including
2 plurality of resonant clrcuits tunable over &
range of frequencles by tuning means which si-
multaneously varies the effective value of the in-
ductance in each of said circuits, said tuning
means including plural incuctance coils each hav-
ing & form, a winding, & gulding means, & spring
member and & serew-threaded member for ad-
justably securing said coil, against the action of
said spring member, to a foundation plate.

6. A tuning unit for a radio receiver, includ-
ing a plurality of resonant circuits tunable over
a range of frequencies by tuning means which si-
multaneously varies the effective value of the in-
ductance in each of said circuits, said tuning
mesans- including a carrier, plural ferromagnetic
cores.each having a serew-threaded member in
two portions thereof to adjustably establish an
air gap between said members and to mount said
core upon sald carrier, and additional screw-
threaded members to lock said air gap at its ad-
justed dimension and to secure sald core to sald
carrier. . .

7. In a plurality of resonant circuits each hav-
ing a capacitor, an inductance coil and a ferro-
magnetic core cooperating with said coil, sald
cores being arranged for motion in unison rela-
tively to said coils to tune said circuits from &
minimum frequency toa maximum frequency, the
method of correcting {naccuracies of alignment
between said circuits which consists in adjusting
the capacltance value in each of said circuits, ad-
justing the effective permeability of each of said
cores anid adjusting the relative position of each
cooperating coil and core, to secure substantial
alionment at said maximum frequency, at sald
minimum frequency and at a frequency interme-
diate sgid minimum dand maximum frequencies.

g In a plurality of resonant circuits each hav-

L
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ing a capacltor, an inductance coil and a ferro-
magnetic core cooperating with said coll, said
cores being arranged for motion in unison relg-
tively to said coils to tune sald circuits from g
minimum frequency to a maximum frequency,

the method of correcting inaccuracies of align-

ment between said circuits which consists in ad-
Justing the capacitance value In each of said
circuits at sald maximum frequency, adjusting
the effective permeability of each of said cores at
said minimum frequency and adfusting the rela-
tive position of each cooperating coil and core at
& frequency Intermediate said minimum and
maximum frequencies, ‘

9. A high-frequency network Including plural
units each having inductance and capacitance,
tunable over a range of frequencies by tuning
means which simultaneously varies the effective
values of said inductances, electrical means for
adjusting at least one of sald units to have a de-
sired maximum frequency, magnetic means for
adjusting at least one of said units to have a
desired minimum frequency, and mechanical
means for adjusting at least one of said units to
have a desired frequency at a point intermediate
said maximum and minimum frequencies.

10. A high-frequency network including plural
units each having capacitance and inductance,
responsive to a relatively narrow band of fre-
quencies but tunable over g
quencies by simultaneous variation of the ef-
fective values of said inductfnces, electrical
means for adjusting at least one of said units to
have a desired maximum frequency, magnetic
means for adjusting at least one of said units to
have a desired mintmum frequency, and me-
chanical means for adjusting at least one of said
units to have a desired frequency at a point in-
termediate said minimum and maximum fre-
quencies. ‘

11. A tuning unit for a radio recelver, including
a high-frequency network comprising capaei-
tances and inductance: , tunable over g range of
frequencies by ferromagnetic cores which vary
the effective values of said inductances, means
for adjusting .the relative position of each co-
operating coil and core, means for adjusting the
values of the capacitances, and means for ad-
Jjusting the effective permeability of each of sald
cores.

12. A tuning unit for a radio receiver, includ-

wide range of fre-

5

ing a high-frequency network comprising capaci-
tances and Inductances, responsive to a relative-
ly narrow band of frequencies but tunable over
& wide range of frequencies by ferromagnetic

“cores which simultaneously vary the effective

values of said inductances, means for adjusting
the relative position of each cooperating coil
and core, means for adjusting the values of the
capacitances, and means for adjusting the ef-
fective permeability of each of saild cores,

13. A tuning unit for a radio receiver, com-
prising a plurality of resonant circuits each in-
cluding an adjustable capacitor ‘and an induc-
tance coil, a plate supporting said capacitors and
sald inductance coils, means for adjusting the
position of said inductance coils relatively to said
plate, inductance-varying ferromagnetic cores
associated with and movable relatively to each of
saild inductance colls, sald cores including an
adjustment of their inductance-varylng effect, a
carrier to which said cores are secured, guides to
limit the motion of said carrier to a direction
parallel to the axes of said inductance colls, and
means for producing said motion. :

14. A tuning unit for g radio receiver, compris-
ing a plurality of resonant circuits each inelud-
ing an adjustable capacitor and an inductance
coil, a plate supporting said capacitors and said
inductance coils, means for adjusting the posi-
tion of at least one of said inductance coils rela-
tively to said plate, an inductance-varying ele-
ment for each of said inductance coils, at least
one of said elements having an adjustment to es-
tablish its inductance—varying effect, means for
moving said elements in unison relatively to said
inductance coils including a carrier to which
said elements are secured, and a driving member
which engages a portion of said carrier. .

15. A tuning unit for a radio receiver, includ-
ing a plurality of resonant circuits tunable over
a range of frequencies by tuning means which
simultaneously varies the effective value of the
inductance in each of sald circuits, electrical
means for adjusting said circuits to a maximum
Irequency, magnetic means for adjusting said
circuits te' a. minimum frequency and mechanical
means for adjusting said circuits to a frequency
intermediate said maximum and minimum fre-
quencies.

WLADIMIR J. POLYDOROFF. g
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_ . CERTIFICATE OF CORRECTION.
Patent No. 2,158,252. May 16, 1939.
WIADIMIR J. POLYDOROFF.

It 1is hereby certified that error appears in the printed specification
of the above numbered patent requiring correction as follows: Page 1, first
eolumn, 11ne 20, strike out the word "gnd"; and second column, line 51, be-
fore "means" insert mounting; page 2, second column, 1ine 49, strike out
the comma after "plate 1%; page 3, first column, 1ine 22, for "rod 9" read
rod 19; and second column, 1ine 68, after "2a" strike out the semicolon and
insert instead a period; and that the sald Letters Patent ghould be read
with this correction therein that the same may conform to the record of the
case in the Patent Office.

Signed and sealed this hthqday of July, A. D. 1939.

. ‘ , Henry Van Arsdale
(Sesal) Acting Commissioner of Patents.



