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VARIABLE TUNED TRANSFORMER

. nmldA.MoonandJolmB. Moore, Riverhead,
Radio Corporation o!
" America, a corporation of Delaware

application August 12, 1937, Serial No.
158,756. Divided and this application May 3,
1940, Serial No. 333,082

(CL 178—44)

N. X

*3

assignors to

12 Claims.

This invention relates to a new and novel ar-
rangement of tuned transformers: and more par-
ticularly to tuned transformers having a variable
band-width suitable for use in intermediate fre-
quency amplifier systems of radio reecivers.

This .application is a division of my copending

application Serial No. 158,756, filed Aug. 12, 1937,

“which is now Patent #2,206,041, issued on July 2,
1940, in which the claims are directed to the
structural feature of the invention, whereas this
application contains claims directed to the circuit
elements.

The object of this invention is to provide a
simple means of obtaining two or more band-
widths, each having the optimum shape of selec-
tivity characteristics, and each being centered
around the same midband frequency. *

Prior art methods of changing the band-width
of tuned transformers have been such as to ob-
‘tain the optimum shape of the frequency char-
acteristics at only one value of band-width. Such
adjustments were either inaccurate or laborious.
The present invention makes it possible to quick-
ly adjust the transformers. to give the optimum

frequency characteristic at each of the two or *

more accurately predetermined values of band-
. width. Briefly, the selection of the desired band-
width in accordance with this invention is ac-

‘Fig. 5 is an underside elevation of Figs. 3 and
4 {

"Referring now in detail to Fig. 1 of the draw-
ings, a circuit diagram of & single amplifier stage
of a tuned transformer is shown, such as is used

- in the intermediate frequency ampliflers of radio
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complished by the movement of a knob which

simultaneously sets the mutual inductance be- *

tween the primary and secondary to a predeter-
mined value and efther cuts in or out additional
damping resistance and tuning capacitance. The
object of cutting in and out the preadjusted fixed

" tuning capacitance and loading resistances is to *

make the constants of the circuit such that for

both conditions of band-width, the midband fre-

quency of the selected band will be constant and
the response curve will be essentially uniform
(flat ‘topped) throughout the useful pass band.

qu

. This invention will best be understood by re-..

ferring to the accompanying drawings, in which:
Fig. 1 is a schematic circuit diagram of the
_ improved transformer arrangement; :
. " PFig. 2 is a diagram giving a graphic represen-
tation of two band-widths; :
Fig. 3 is a plan view of the apparatus for ac-
- complishing the purpose of this invention;

Fig. 4 is s side view of Fig. 38, partly in section -

giving a longitudinal view of the coil coupling
arrangement;

Pig. 4A is a plan view of a portion of Fig. 4
showing the variable and fixed tuning condenser
arrangement; and
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receivers, and is particularly adapted to what is
known as “commercial type” receiving equip-
ment. In this specific embodiment of variable
band-width intermediate frequency transformers,
the band-width will not be continuously variable
(although it is possible by a slight modification
of the structure elements to make it s0), but the
construction will be such that a choice of two
or more band-widths is available. : The electrical
constants of the circuit for each band-width-are
predetermined. Vacuum tube Al has its. output
connected to the primary coil I of the inter-
mediate frequency transformer M. - Connected
in shunt with coil LI is a fixed capacity C, a
trimming condenser C2, a resistance Rli, and a
switch X which is arranged to switch In an addi-
tional shunt resistance R2 and a capacitance
C3. A secondary coupling coil 12 is shunted by
a fixed capacitance C#, a trimming condenser C5
and terminating resistances R3 and R4. An addi-
tional shunt capacitance C¢ and resistance RS
are shown as being capable of being switched in
circuit by switch Y connected to the junction
point of resistances R3 and R4, at which point -
8 connection is made to the grid input of vacuum
tube A2.

The particular circuit arrangement shown by
Mg. 1 of the drawings provides the same voltage
gain on both band-widths. This is accomplished
by the combination of loading resistors-Ri, R2,
R3, R4 and RS. . In order to keep the charac-
teristic centered around the same mid-band fre-
quency F0, as shown in Fig. 2 of the drawings, -
when the coupling between coils L and L2 is
changed, the added capacitances C3 and C6 are
switched onto the primary and secondary cir-
cuits, respectively, at the same time as are the
added resistances R2 and R5. For example, in
the graphic representation shown in Fig. 2, Fi
represents a two kilocycle per second band-width
and F2 represents a four kilocycle per second
band-width. If the added capacitances C3 and
C68 were not simultaneously switched in by
switches X and Y, when the coil coupling is
changed, the band-width would be offset from
the mid-band frequency F0, as is indicated by
the dash lines F38, which would be undesirable
from an operating standpoint.-

Referring now to Figs. 3, 4 and 5, themechan



jcal arrangement of the apparatus is shown.
The circuit elements are all contained within a
suitable shielding can | and are mounted upon &
base of insulating material 2. The fixed coil 3

is shown supported on base 2 by an insulating -

rod &, which has one side cut away for mount-
ing. The movable coil § is mounted upon an in-
sulating rod 8, which is cut away on both sides to
provide retention means for sliding engagement
in a slot T of base 2. To provide clearance space
for the colls 3 and §, an aperture 8 is cut. out
of member 2. Fixed coil support rod 4 is se-
cured to base 2 by & plurality of screws § and 18
fastened by nuts {§ and washers {2. Rod § is
provided with s profecting guide piece 13 which
slides or telescopes within a bore i4 of rod 4,
ensuring perfect alignment for coils 3 and §. A
plate 15, also of insulating material, is fastened
to the underside of base 2. This plate serves the
dual purpose of retaining rod § in position and
also acts as a sub-base for the switch bearing I8.
To limit the motion of carrier member § and coil
8, two adjustable stop members 17 and {8 are pro-
vided. Stop member {1 is shown limiting the
movement of codl § in its extreme position, which
limits ‘the coll § in its loose coupled position.
Stop member 18 limits coll § in its close coupled
position, Suitable pins (9 are provided for guid-
ing members 17 and 18 in slots 28, as shown. To
vary the amount of movement of coil §, set screws
21 are loosened, and when the desired coupling
positions are secured, stops {7 and {8 are se-
curely fastened in their respective positions by
set screws 2i. Movement of member § ang coil
¥ is accomplished by a slotted stud 22, which is
actuated by a shaft 23 and linked together by a
spring member 24 which terminates in a spiral
around shaft 23. A ball and socket arrangement
25 is secured to shaft 28 and links together a sec-
ond ball and socket arrangement 26 by a link 21.

A crank shaft 28 passes through a bearing 29, the

end of the shaft terminating in an operating
knob 38. A switch is provided for connecting in
circuit resistance R2, condenser C3, resistance
RS and condenser C8. This switch is in the form
of an insulating disc 31 located on the lower end
of shaft 23 having contact segments 32 and 33.
Contacts 32 and 33 are arranged to connect to-
gether a plurality of spring contact members 34
when the switch is rotated to the closed position,
which is the position of maximum coupling.
Other parts of the transformer comprise the vari-
able condensers 3§ and 38, fixed condensers 3§
and 871, condensers Cl to C# inclusive, and the
‘associated resistances Ri to RS, inclusive.

The operation of this improved tuned trans-
former is as follows: When control knob 38 is
turned, for example, from the narrow band to the
wide band position, the following functions are
performed. ’ :

(1) The coupling between coils 3 and § is in-
creased by moving them closer together.
increases the percentage coupling and mutual
inductance to a predetermined value which is re-
quired for the wider band.

(2) Resistance RS is shunted across a portion

- of the secondary circuit terminating voltage di-
vider, consisting of resistances R3 and R4, by
means of switch Y, completing the circuit be-
tween contact members 34.  This compensates
for the change In gain caused by the change of
transformer impedance when the percentage cou-
pling is changed. 'The total effective damping
for the wide band is then made up by shunting
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cult by switch X completing the circuit between
another pair of contact members 34.

(3) Capacitances C$ and C3 are switched on
with the resistances RS and R2 as mentioned
above. The added capacitances increase the ef-
fective total capacitance across each coil. The
capacity of condensers C$ and C3 are of such
value as to make the frequency characteristic of
the wide band position center about the same
mid-band frequency, as in the case of the nar-
row band adjustment. These positions were pre-
viously described with reference to Fig. 2.

A turther modification of this invention is that
instead of a choice of only two band-widths, as
shown in the drawings, it is possible to provide

~ three or more band-widths by adding additional
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another resistance R2 across the primary cir- 75

switch contacts and contact members; also, a de-
tent action should be provided for the various
coupling positions.

" What isclaimed is: . .

1. A tuned transformer having a variable fre-
quency band width comprising an input and an
output circuit, said transformer having a pri-
mary and a secondary coil in varying coupling
relationship to each other, a fixed and variable
condenser in shunt with each primary and sec-
ondary coil, an impedance element in shunt with
said fixed and variable condensers, and means for
simultaneously varying the coupling between said
primary and said secondary coil, and for switch-
ing additional impedance elements in said input
and output circuits for changing the band widths
and maintaining the same mid-band frequency
for all of said bands. ‘

2. A tuned transformer having a variable fre-
quency band width comprising an input and an
output circult, sald transformer having a primary
and a secondary coil in varying coupling relation-
ship to each other, a fixed and variable condenser
in shunt with each primary and secondary coll,
an impedance element in shunt with said fixed
and variable condensers, and means for simul-
taneously varying the coupling between sald pri-
mary and said secondary coil, and for switching
resistance elements In said input and output cir-
cuits for changing the band widths and main-
taining the same mid-band frequency for all of
said bands,

3. A tuned transformer having a variable fre-
quency band width comprising an input and an
output circuit, sald transformer having a pri-
mary and & secondary- coil in varying coupling
relationship to each other, a fixed and varlable
condenser in shunt with each primary and sec-
ondary coil, an impedance element in shunt with
said fixed and variable condensers, and means
for simultaneously varying the coupling between
sald primary and said secondary coil, and for
switching capacitance elements in said input and
output circuits for changing the band widths and
maintaining the same mid-band frequency for
all of said bands.

4. A tuned transformer having a variable fre-
quency band width comprising an input and an
output circuit, said transformer having a pri-
mary and a secondary coil in varying coupling
relationship to each other, a fixed and variable
condenser in shunt with each primary and sec-
ondary coil, an impedance element in shunt with
‘said fixed and variable condensers, and means
for simultaneously varying the coupling between
said primary and said secondary coil, and for
switching resistance and capacitance elements in
said input and output circuits for changing the
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band widths and maintaining the same mid-
band frequency for all of said bands.

5. A tuned transformer having a variable fre-
quency band width comprising an input and an
output circuit, said transformer having a primary
and a secondary coil in varying coupling rela-
tionship to each other, a fixeq and variable con-
denser in shunt with each primary and secondary
coil, a resistor in shunt with said fixed and vari-

able condensers, and means for increasing the

coupling between said primary and said second-
ary coils and simultaneously switching reactive
elements in said input and output circuits for
changing the band widths and maintaining the
same mid-band frequency for all of said bands.
6. A tuned transformer having a variable fre-
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quency band width comprising an input and an -

output circuit, said transformer having a primary
and a secondary coil in varying coupling rela-
tionship to each other, a fixed and variable con-

20

denser in shunt with each primary and secondary .

coil, a resistor in shunt with said fixed and
variable condensers, and means for increasing
the coupling between said primary and said sec-
ondary coils and simultaneously switching a re-
sistance and a capacitance element across said
input circuit and a resistance and a capacitance
element across a portion of said output circuit
for changing the band widths and maintaining
the same midband frequency for all of said bands.

7. A transformer having a variable frequency
band width comprising a primary coil and a
secondary coll in varying coupling relation to
-each other, a condenser shunting each of said
colls, a resistor also in shunt to each of said coils,
a switch in circuit with each coil of said trans-
former and adapted in its closed position to con-
nect an additional resistor in shunt to at least a
portion of the associated coil, and unicontrol

" means for operating both of said switches and for
simultaneously changing the coupling between
said primary and secondary coils.

8. A transformer having a variable frequency
band width comprising a primary coil and a sec-
ondary coil in varying coupling relation to each

- other, a condenser shunting each of said coils, a
resistor also in shunt to each of said coils, a
~ switch in circuit with each coil of said trans-
former and adapted in its closed position to con-
nect an additional condenser in shunt {o at least
8 portion of the associated coil, and unicontrol
means for operating both of said switches and for
simultaneously changing the coupling between
sald primary and secondary coils,
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9. A transformer having a variable frequency
band widith comprising a primary coil and a sec-
ondary coil In varying coupling relation to each
other, a condenser shunting each of said coils, a
resistor also in shunt to each of said coils, a cir-
cuit composed of a resistor shunted by a con-
denser associated with each of said coils, and a
switch connected to each coil and adapted in
its closed position to shunt at least a portion
of said coil by its associated circuit of resistor
and shunt condenser, and unicontrol means for
operating both of said switches and for simul-
taneously changing the coupling between said
primary and secondary coils.

10. A transformer having a variable frequency
band width comprising a primary coil and a sec-
ondary coil, means for tuning each coil of said
transformer, a resistor in shunt to each of said
coils, a switch in circuit with eacir coil of
said transformer and adapted in its closed posi-
tion to connect an additional resistor in shunt to
at least a portion of the associated coil, and uni-
control means for operating both of said switches
and for simultaneously changing the coupling
between said primary and secondary coils.

11, A transformer having a variable frequency
band width comprising a primary coil and a sec-
ondary coil, means for tuning each coil! of said
transfornier, a resistor in shunt to each of said
coils, a switch in circuit with each coil and
adapted in its closed position to connect a con-
denser in shunt fo at least a portion of the as-
sociated coil, and unicontrol means for operating
both of said switches and for simultaneously
changing the coupling between said primary and
secondary coils.

12. A transformer having a variable frequency
band width comprising a primary coil and a see-
ondary coil, means for tuning each coii of said
transformer, a resistor in shunt to each of said
coils, a circuit composed of a resistor shunted by
a condenser associated with each of said coils,
and a switch connected to each coil and adapted
in its closed position to shunt at least a portion
of said coil by its associated circuit of resistor
and shunt condenser, and unicontrol means for
operating both of said switches and for simul-
taneously changing the coupling between said pri-
mary and secondary coils.

HAROLD A. MOORE.
JOHN B. MOORE.




