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This invention relates to method and ap-
paratus by means of which the frequency
range of radio circuits and especially radio
recelving circuits may be extended either
above or below their normal frequency range.

One of the objects of this invention in-
volves a method and the apparatus by means
of which particularly radio receiving sets
designed to normally operate on the so-called
broadcast range may be simply and quickly
adjusted so as to extend the frequency range
either above or below the normal range.

A further object involves an apparatus
of this type more particularly a device by
means of which the frequency range of a re-
ceiving set may be extended above its normal
range.

A still further object of this invention is

to provide a switching device which will

permit by a single operation of the adjust-

ment of the receiver from its normal receiv-

ing range with regard to frequency to a
igher frequency range. '

A still further object of this invention is
the provision of a switching device of this
nature arranged for use in radio receiving ap-
paratus involving a number of coupled stages
each of which is tuned by a separate tuning
device, all of which, however, are operated
by a single control means.

Another object of this invention is the
provision of a switching device for use in cir-
cuits of this type which short-circuits a por-
tion of the secondary coil in each of the stages
and by the same operation includes “trim-
ming” condensers in the various stages with-
out in any manner disturbing the setting of
the conventional “trimming” condensers per-
manently connected in the stages with the
tuning condensers.

This invention is also applicable to the
superheterodyne type of receivers in which
the same operations are carried out in connec-
tion with the amplifiers and the oscillator to
extend the range thereof above their normal
range. :

These and many other objects as will ap-
pear from the following disclosure are se-
cured by means of this invention.

This invention resides substantially in the

1931, Serial No. 536,993.

combination, construction, arrangement, rela-
tive location of parts, steps and series of
steps,.all as will be set forth in considerable
detail in conjunction with the drawings.

Referring to the drawings—

Figure 1 is a top plan view of the ele.
ments of this invention;
fFig. 2 is a front elevational view there-.
of; o

Fig. 8 is an enlarged cross-sectional view
taken on the line 3—3 of Fig. 1;

Fig. 4 is an enlarged cross-sectional view
taken on the line 4—4 of Fig. 1;

Fig. 5 is an enlarged cross-sectional view
taken on the line 5—5 of Fig. 1;
~ Figs. 6 to 11 inclusive, are diagrammatic
illustrations of the principles involved in
this invention.

Modern radio signalling apparatus is more
and more involving a larger portion of the
radio frequency spectrum. The broadcast-
ing of intelligence, speech, music and pic-
tures is requiring that receivin% sets be op-
erable over a wider frequency band. Thus
wireless telegraphy as well as telephony is
involving transmission on low and high fre-
quencies and television transmission is in-
volving transmission at high frequencies. A
radio receiver-which is designed to operate
on the normal broadcast frequency band is
not well adapted for receiving signals on
frequencies higher and lower than this band.
Although apparatus could be designed to
operate over a wider band it becomes rela-

‘tively more expensive and comvplicated and,

even at best, does not operate. at full efficiency
over the expanded frequency band. Itis the
general purpose of this invention to provide
a relatively simple adjunct for radio receiv-
ers designed for operation on the normal
broadcast band by means of which the re-
ception band of the receiver may be expand-
ed particularly in a direction adapted for
‘operation on higher frequencies such as are
used, for example, in television transmission.
The present practice involves apparatus con-
structed so that the radio frequency cou-
pling coils are interchangeable to adapt the
receiver for operation on different bands.
Present day receivers employ fixed in-
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ductances and variable capacitances in the
various stages for securing frequency selec-
tion. Of course this apparatus involves sev-
eral joined stages which are coupled together
and in each stage of which is provided a
variable capacitance for tuning it. The ca-
pacitances are in the form of variable con-
densers all of which are commonly operated
by a single control. Ior the most efficient
operation of these circuits it is necessary that
the rate of change in resonant frequency of
the tuned circuits be uniform. This is ac-
complished by making the effective induc-
tances in each stage equal to each other, using
similar tuning condensers and providing
small fixed condensers known as “trimmers”

" which are adjustable for the purposes of ad-
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justing the circuits to make them as uniform
as possible.

The principles of this invention have been
applied to apparatus of this type and the

- nature of the invention will be best under-
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“stood by reference in detail to the drawings.

1t is believed that the principles of opera-
tion of the invention will best be understood
by reference first to Figs. 6 to 11 inclusive.
Fig. 6 illustrates diagrammatically one stage
of a radio frequency amplifier. The primary
circuit of the radio frequency transformer
is shown at 40 inductively coupled to the sec-
ondary 31 of the radio frequency transform-
er. This inductance 81 is shunted by the va-
riable condenser by means of which the cir-
cuit is tuned for frequency selection. Shunt-
ed around the variable condenser 32 is a small
fixed adjustable condenser 33 known as a
“trimmer”. The capacity 34 illustrates the
equivalent capacity of the circuit and the
vacuum tube which is normally connected to
the circait. This circuit is tuned for fre-
quency selection by means of the variable con-
denser 32 and the condenser 33 is provided
to adjust the fixed circuit and tube capacities
of that stage to render the circuit electrically
similar to the other stages which would be
coupled thereto in cascade in accordance with
well known practice. The frequency range
of this circuit may be extended above or be-
low its normal range by adding to or redue-
ing the inductance of the coil 31. From here
on the description of the apparatus will re-
late to the extension of the frequency range
of the apparatus above its normal range to
adapt the apparatus for operation at higher
frequencies and lower wave lengths. Tt will
be apparent that the principles of the inven-
tion apply in an obvious manner to the ex-
tension of the frequency range below the nor-
mal range of the apparatus.

The frequency range of such a circuit as
shown in Fig. 6 may be extended above its
normal range by using a tapped coil 31, in
Fig. 7, or, more desirably, by short-circuiting
a part of the coil as indicated in Fig. 8. In
Tig. 7 one of the leads from the coil is made
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adjustable in accordance with well known
practice so that a number of turns as indi-
cated at 34 are cut out of circuit. In Fig.
8 a number of turns of the coil 31 as indi-
cated at 34 are short-circuited by the wire
35’. By these arrangements the frequency
range of the circuit may be increased. One
difficulty with the arrangements of these
figures 1s that the “trimming” condenser 33
must be readjusted for the new frequency
conditions. Since this cannot be done con-
veniently it is desirable to provide another
“trimming” condenser to line up the oscil-
later and pre-selector cireuits to a difference
in frequency equal to that of the intermediate
amplifier when the receiver is to be operated
on the extended portion of the frequency
band. _

Such an arrangement is illustrated in Fig.
9 in which arrangement in extending the fre-
quency range provision for “trimming” in
both frequency bands is made. The exten-
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sion in the frequency range of the circuit is -

accomplished by short-circuiting a portion
of the inductance 31 as indicated at 34 by

means of switch 86. The additional “trim-
ming” of the circuit is provided by the ad-
justable fixed condenser 35. The disadvan-
tage of this arrangement is that the adjust-
ment of either “trimming” condenser 35 or
33 will necessitate readjustment of the other.

This difficulty is overcome by the arrange-
ment shown in Fig. 10 wherein when switch
36 is closed the portion 34 of coil 31 is short-
circuited and at the same time the “trim-
ming” condenser 35 is connected in circuit
without disturbing the “trimming” con-
denser 33. With such an arrangement in-
corporated into all the tuned circuits in a
superheterodyne receiver it is possible to
make a receiver having a greater tuning
range.

In a superheterodyne receiver it is desir-

able to provide additional “trimming” con-
densers to adapt the oscillator for operation
of the receiver on the extended range. This
circuit is illustrated in Fig. 11 where the
“trimming” condenser 35 and the switch 36
for cutting it in circuit and short-circuiting
the turns 34 are shown. In addition, an-
other switch 41 is provided for cutting in at
the same time a “trimmer” 42 to adjust the
frequency of the oscillator at the low fre-
quency end of the extended range. The
“trimming” condenser 43 is used to adjust the
frequency of the oscillator at the low fre-
quency end of the normal range of the re-
ceiver. “Trimmer” 35 is used to adjust the
frequency of the oscillator at the high fre-
quency end of the extended range of the re-
ceiver. “Trimmer” 38 is used to adjust the
frequency of the oscillator at the high fre-
quency end of the normal range of the re-
ceiver.

The structure by means of which the neces-
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sary switching operations for a superhetero-
dyne receiver can be easily made is shown in
detail in Figs. 1 to 5 inclusive. At 1is a

-suitable support such as the base of the re-

ceiver which is provided with the front panel
6. Supported for longitudinal movement on
a post 4 by means of the screw 4 is a metal
strip 2 which is provided with the right angle
extension 3 to which the operating rod 5 is
connected. This rod extends through the
front panel 6 and may be provided with a
suitable operating handle. Extending trans-
versely from the strip 2 and secured thereto
by the rivets 9 are the arms 7 made of insu-
lating material. There are four of these
arms, 3 of them extend to the left as shown
in Fig. 1 and one extends to the right. - Se-
cured on the upper surface of the strips 7 as
shown more clearly in Fig. 4 by means of the
rivets 13 are the conducting strips 8. Also
secured to this structure by the rivets 9 are
the metal plates 11 of suitable size which
overlie thin strips of insulating material 10
as shown. The screws 12 are provided for
adjusting the position of the strips 11 with
respect to the strips 8. It will be apparent
that the strips 8 and 11 supported by the
insulating plate 10 provides small fixed ad-
justable condensers the capacities of which
may be adjusted by the screws 12. Mounted
on the standards 15 as shown in Fig. 2 are
the strips of insulating material 14 and 14’.
These strips are mounted so as to lie below
the ends of the transverse arms 7 as is clear
in Fig. 3. Mounted on strip 14 are three
pairs of contact fingers 16 which are secured
thereto by the rivets 17. In a similar manner
a pair of contact fingers 16 are secured by riv-
ets 17 to the insulating strip 14’.

At 20 is a casing or support for two addi-
tional small fixed adjustable condensers
which are mounted therein and which may
be adjusted in their capacity by means of the
screws 21* and 21°. Mounted on this casing
is a contact finger 21 which is supported so as
to be engageable by the contact finger 22 which
is secured to the under surface of the metal
strip 2. This arrangement is shown in more
detail in Fig. 5. The inductance coils are
shown at 31 and are provided with terminals
31" by means of which they are connected to
their corresponding spring fingers 16 by
means of the wires 82. These four induc-
tances are the input coils corresponding to the
inductance 31 of the circuits for three stages
of radio frequency selection and for the input
to the oscillator. The coil in the upper left
hand corner of Fig. 1 is the input coil of the
oscillator. The four fixed adjustable con-
densers on the'movable strip 2 correspond to
the “trimming” condensers 85. The two con-
densers in casing 20 correspond to the “trim-
ming” condensers 42 and 43 and the switch
comprising the contacts 21 and .22 corre-
sponds to switch 41 for cutting condenser 42

3

in and out of circuit. Condenser 43 is, of
course, always in circuit as is condenser 83.

In the operation of the device the change
over from normal frequency range to ex-

tended frequency range is accomplished by

simply pulling on rod 5. With the part in
the position shown in Fig. 1 the circuits are
arranged for operation on the normal fre-
quency band with all the turns of the induc-
tances 31 in circuit. 'When rod 5 is pulled
contact strips 8 move under the contact
fingers 16 in all cases to short-circuit the

number of turns of the coils 31 connected be-

tween the terminals 31’ on these coils. At the
same time the condensers 35 are cut into cir-
cuit as well as condenser 42 because this move-
ment of the device interconnects contacts 21
and 22. The apparatus by this simple opera-
tion is then set for operation on the extended
range which, in this case, would be a fre-
quency range above the normal range since 4
portion of the coils 81 have been short-cir-
cuited. To return the set back to operation
onits normal frequency range it is only neces-
sary to push on rod 5 to return the apparatus
to the position shown in the figure. The
switch as illustrated is for use with a super-
heterodyne receiver. It would, of course, be
considerably simplified when applied to a
tuned radio frequency receiver in which no
oscillator is used. In this case the device
would not include the condensers in casing 20
and the switch comprising the parts 21 and
22, nor would it use the upper left hand coil
31 and the switch and condenser associated
with it. In other words, the apparatus would
be simplified to the form illustrated in Fig. 10
and duplicated as to that structure for as
many radio frequency stages as are employed.

From the foregoing disclosure it will be
apparent that my invention resides in cer-
tain principles of construction and operation
which may be embodied in other physical
forms. I donot,therefore, desire to be strict-
ly limited to the disclosure as given for pur-
poses of illustration but rather to the scope
of the appended claims. :

What I seek to secure by United States Let-
ters Patent is:

1. The method of extending the normal
frequency range of a tuned circuit including
an inductance coil and a condenser compris-
ing the steps of changing the inductance of
the inductance coil and introducing a trim-
ming condenser into the circuit. : .

2. The method of extending the normal
frequency range of a tuned circuit including
an inductance coil and a condenser compris-
ing the steps of simultaneously changing the
inductance of the inductance coil and intro-
ducing a trimming condenser into the circuit.

3. The method of raising the normal fre-
quency range of a frequency selective circuit
including a coil and a tuning condenser com-
prising the steps cutting out a predetermined
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number of turns of the coil and connecting a

trimming condenser to the remaining turns.

4. The method of raising the normal fre-

quency range of a frequency selective circuit -
‘including a coil and a tuning condenser com-

prising the steps cutting out a predetermined
number of turns of the coil and shunting a
trimming condenser across the remaining
turns of the coil.

5. The method of raising the normal fre-
quency range of a frequency selective circuit
including a coil and a tuning condenser com-
prising the steps of simultaneously cutting
out a predetermined number of turns of the
coil and connecting a trimming condenser in
shunt across the remaining turns of the coil.

6. The method of raising the normal fre-
quency range of a frequency selective circuit
including a coil and a tuning condenser com-
prising the steps of simultaneously short-cir-
cuiting a number of turns of the coil and
shunting a trimming condenser across the re-
maining turns.

7. The method of raising the normal fr(;-
quency range of a frequency selective circuit
including a coil and a condenser comprising
the steps of short-circuiting a number of
turns of the coil, connecting a trimming con-
denser across the remaining turns of the coil
and conpecting a trimming condenser In
series with said remaining turns of the coil.

8. The method of raising the normal fre-
quency range of a cascaded multi-stage radio
frequency amplifier each of which stages in-
cludes a coil and a condenser for tuning it
which comprises simultaneously cutting out
of circuit a number of turns of each coil and
connecting a trimming condenser to the re-
maining turns of each coil.

9. The method of raising the normal fre-
quency range of a cascaded multi-stage radio
frequency amplifier each of which stages in-
cludes a coil and a condenser for tuning it
which comprises simultaneously short-cir-
cuiting a number of turns of each coil and
connecting trimming condensers in shunt
with the remaining turns of each coil.

10. The method of raising the normal fre-
quency range of a cascaded multi-stage radio
frequency amplifier each of which stages in-
cludes a coil and a condenser for tuning it
which comprises effectively removing a num-
ber of turns of each coil from the circuit and
connecting trimming condensers in circuit
with the remaining turns of each coil.

11. In an apparatus of the type described

the combination comprising an inductance, a.

condenser connected to said inductance for
tuning it. means for cutting a number of
turns of the inductance out of circuit, and
means for connecting a condenser in circuit
with the remaining turns of the inductance.

12. In an apparatus of the type described
the combination comprising an inductance
coil and a variable condenser connected to

1,895,247

provide a frequency selective circuit, a trim-
miné condenser and means for sim%ltaneous-
ly effectively removing a number of turns of
the coil from circuit and connecting the trim-
ming condenser in circuit with the remaining
turns of the coil.

13. In an apparatus of the type described
the combination comprising an inductance
coil, a vacuum tube having a grid and cathode
connected to the inductance coil, a tuning con-
denser connected to the inductance coil to pro-
vide therefor a frequency selective circuit,
means for short-circuiting & number of turns
of the inductance coil and a trimming con-

denser connected across the remaining. turns

of the coil.

14. A radio frequency amplifier circuit in-
cluding a vacaum tube having a grid and
cathode, an input inductance connected be-
tween the grid and cathode, a variable con-
denser connected across the inductance to pro-
vide a frequency selective input circuit, and
means for simultaneously short-circuiting a
pre-determined number of turns of the in-
ductance and connecting a trimming con-
denser across the remaining turns of the in-
ductance. : :

15. The combination with an inductance
coil, of means for short-circuiting a prede-
termined number of turns of the inductance
coil, and means for simultaneously connect-
ing a fixed condenser across the remaining
turns of the inductance coil.

16. In an apparatus of the type described,
the combination comprising a plurality of
induétance coils, simultaneously operable

means for short-circuiting a predetermined.

nuinber~§f, turns of each of the coils, and
means opeérable with said first means for
simultaneously connecting condensers in cir-
cuit with the remaining turns of each of said
coils. :

17. The combination as described compris-
ing a vacuum tube having a cathode, an
anode and a grid, an input circuit connected
to the grid and cathode including a tuned in-
ductance coil, an output circuit connected to
the anode and cathode of said tube and asso-
ciated with said input. circuit, means for
short-circuiting a predeterinined number of
turns of the input inductance, shd means op-
erable at the same time for-connecting a con-
denser across the remaining-turns of the coil.

18. The combination as déséribed compris-

ing a vacuum tube having a catliode, an anode
and a grid, an input circuit connécted to the
grid and cathode including a tuned w%';ndu-c'—
tance coil, an output circuit connected to the
anode and cathode of suid tube and assovi-
ated with said input circuit, means for short-
circuiting a predetermined number of turns
of the input inductance. and means for con-
necting a condenser in shunt across the re-
maining turns of the coil and a second con-
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denser in series with the remaining turns of
" the coil.

19. In an oscillator circuit of the type de-
scribed the combination comprising a vacu-
6 um tube having a grid, a cathode and an
anode, a tuned input circuit including an in-
ductance connected to the vacuum tube and an
output circuit connected to the vacuum tube
and associated with the input circuit, a con-
10 denser in series with the inductance in the in-
put circuit, means for short-circuiting a num-
ber of turns of the inductance in the input cir-
cuit, means for connecting a condenser across
the remaining turns of the inductance coil,
15 and means for connecting a condenser in
shunt with the condenser in series with the

inductance coil.
In testimony whereof I have hereunto set
my hand on this 25th day of April, A. D.

20 1931,
MATT J. JELEN.,
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