
July 2, 1940. H. A. MOORE ET AL 
WARIABLE UNED TRANSFORMER 

Filed Aug. 12, 1937 

2,206,041 

2. Sheets-Sheet 

Ea 

D s 
e 

BY 
INVENTORS 

AAROLD A. MAOOAAF 
2. A. AMOOAAF 

- 1 1ATTORNEY 

  

  



July 2, 1940. H. A. MOORE ET AL 2,206,041 
WARIABLE TUNED TRANSFORMER 

Filed Aug. 12, 1937 2 Sheets-Sheet 2 

te | f7 6. st to 12 2 
first its 55, Yaa S s 

B (CICZEEE7 3 SS S67O ECD), 3 O SNSZAOC 
| ) (O) C 
% 

y 
O 

INVENTORS 
AAOLD A. MOOAE 7O GR/D OA 7UBE BY 2. 

1 ATTORNEY 

    

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  



5 

() 

i. 

Patented July 2, 1940 

UNITED STATES 

2,206,041 

PATENT OFFICE 
2,206,041 

WARIABLE TUNED TRANSFORMER, 
Harold A. Moore and John B. Moore, Riverhead, 
N. Y., 

assignors to Radio Corporation of 
America, a corporation of Delaware 

Application August 12, 1937, Serial No. 158,756 
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 receivers. 
The object of this invention is to provide a 

sinnple means of obtaining two or more band 
Widths, each having the optimum shape of Se 
lectivity 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 
acteristic at Only one value of band-width. Such 
adjustments were either inaccurate or laborious. 
The present invention makes it possible to 
quickly adjust the transformers to give the Op 
timum 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 
accomplished by the movement of a knob which 
simultaneously sets the mutual inductance be 
tween the primary and secondary to a prede 
termined value and either cuts in or out addi 
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tional danping resistance and tuning capaci 
tance. The object of cutting in and out the 
preadjusted fixed tuning capacitance and load 
ing resistances is to make the constants of the 

} circuit. Such that for both conditions of band 
width the midband frequency of the Selected band 
will be constant and the response curve will be 
essentially uniform (flat topped) throughout the 
useful pass band. 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; Fig. 2 is a diagram giving a graphic represen 
tation of two band-widths; Fig. 3 is a pian view of the apparatus for a,c- 
complishing the purpose of this invention; 

Fig. 4 is a side view of Fig. 3, partly in section 
giving a longitudinal view of the coil coupling 
arrangement; Fig. 4A is a plan view of a portion of Fig. 4 
showing the variable and fixed tuning condenser 
arrangement. While Fig. 5 is an underside elevation of Figs. 3 and 4. 

Referring now to Fig. 1 of the drawings, a 
circuit diagram of a single amplifier stage of a 
tuned transformer is shown, such as is used in 
the intermediate frequency amplifiers of radio 
receivers, and is particularly adapted to what is 
known as “commercial type' receiving equipment. 

(C. 178-44) 
In this specific embodiment of variable band 
Width intermediate frequency transformer, the 
band-width will not be continuously variable (al 
though it is possible by a slight modification of 
the structure elements to make it so), 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 A has its output 
Connected to the primary coil I, of the inter 
mediate frequency transformer M. Connected in 
shunt with coil. If is a fixed capacity C, a trim 
ming condenser C2, a resistance Rf, and a switch 
X which is arranged to switch in an additional 
shunt resistance R2 and a capacitance C3. A 
Secondary coil L2 is shunted by a fixed capaci 
tance C4, a trimming condenser C5 and termi 
nating resistances R3 and R4. An additional 
shunt capacitance C6 and resistance R5 are shown 
as being capable of being switched in circuit by 
Switch Y connected to the junction point of re 
sistances R3 and R4, at which point a connection 
is made to the grid input of vacuum tube A2. 
The particular circuit arrangement shown by 

Fig. 1 of the drawings provides the same volt 
age gain on both band-widths. This is accom 
plished by the combination of loading resistors 
Rf, R2, R3, R4 and R5. In order to keep the 
characteristic centered around the same mid 
band frequency FO, as shown in Fig. 2 of the 
drawings, When the coupling between coils Lif 
and L2 is changed, the added capacitances C3 
and CS are Switched onto the primary and sec 
Ondary circuits, respectively, at the same time 
as are the added resistances R2 and R5. For ex 
ample, in the graphic representation shown in 
Fig. 2, F represents a two kilocycle per second 
band-width and F2 represents a four kilocycle 
per Second band-width. If the added capaci 
tances C3 and C6 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 FO, as is 
indicated by the dash lines F3, which would be 
undesirable from an operating standpoint. 

Referring now to Figs. 3, 4 and 5, the me 
chanical arrangement of the apparatus is shown. 
The circuit elements are all contained within a 
Suitable shielding can and are mounted upon 
a base of insulating material 2. The fixed coil 
3 is shown supported on base 2 by an insulating 
rod 4 which has one side cut away for mount 
ing. The movable coil 5 is mounted upon an 
insulating rod 6, which is cut away on both sides 

0. 

5 

20 

25 

30 

35 

40 

45. 

50 

to provide retention means for sliding engage- is 

- 



0. 

5 

20 

25 

30 

35 

40 

55 

60 

75 

2 

ment in a slot of base 2. To provide clearance 
space for the coils 3 and 5, an aperture 8 is cut 
out of member 2. Fixed coil support rod 4 is 
secured to base 2 by a plurality of Screws 9 and 
A fastened by nuts f and washers 2. Rod 6 is 
provided with a projecting guide piece f3 which 
slides or telescopes within a bore 4 of rod 4, 
ensuring perfect alignment for coils 3 and 5. A 
plate fs, also of insulating material, is fastened 
to the underside of base 2. This plate Serves the 
dual purpose of retaining rod 6 in position and 
also acts as a sub-base for the Switch bearing 
6. To limit the motion of carrier member 6 
and coil 5, two adjustable stop members 7 and 
8 are provided, Stop member 7 is shown lim 

iting the movement of coil 5 in its extreme posi 
tion, which limits the coil 5 in its loose coupled 
position. Stop member 8 limits coil 5 in its 
close coupled position. Suitable pins 9 are pro 
vided for guiding members 7 and 8 in slots 
20, as shown. To vary the amount of movement 
of coil 5, set screws 2 are loosened, and when 
the desired coupling positions are Secured, stops 

and 8 are securely fastened in their respec 
tive positions by set screws 2. Movement of 
member 6 and coil 5 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 23 
and links together a second ball and socket ar 
rangement 26 by a link 27. A crank shaft 28 
passes through a bearing 29, the end of the shaft 
terminating in an operating knob. 39. A Switch 
is provided for connecting in circuit resistance 
R2, condenser C3, resistance R5 and condenser 
C6. This switch is in the form of an insulating 
disc 3 located on the lower end of shaft 23 hav 
ing contact segments 32 and 33. Contacts 32 
and 33 are arranged to connect together a plu 
rality 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 variable con 
densers 35 and 38, fixed condensers 36 and 37, 
condensers Cf. to C6 inclusive, and the associated resistances R to R5, inclusive. 
The operation of this improved tuned trans 

former is as follows: When control knob. 3 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 5 is in 
Creased by moving them closer together. This in 
Creases the percentage coupling and mutual in 
ductance to a predetermined value which is re quired for the wider band. 

(2) Resistance R5 is shunted across a portion 
of the Secondary circuit terminating voltage di 
Wider, 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 
coupling is changed. The total effective damping 
for the wide band is then made up by shunting 
another resistance R2 across the primary circuit 
by Switch X completing the circuit between an 
other pair of contact members 34. 

(3) Capacitances C6 and C3 are Switched on 
with the resistances R5 and R2 as mentioned 
above. The added capacitances increase the ef 
fective total capacitance across each coil. The 
capacity of condensers C6 and C3 are of Such 
value as to make the frequency characteristic of 
the Wide band position center about the same 

2,206,041 
mid-band frequency, as in the case of the narrow 
band adjustment. These positions were previ 
ously described with reference to Fig. 2. 
A further 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 
Switch contacts and contact members; also, a 
detent action should be provided for the various coupling positions. 
What is claimed is: 
1. A tuned transformer having means for Si 

multaneously changing coupling and electrical 
circuit constants, comprising a flat base member, 
a fixed coil Secured to said base member by a1n 
insulating rod having a central bore, a Slot in Said 
base, an insulating movable member arranged to 
have one end slide in said slot, a movable coil Se 
cured to the central portion of said movable mem 
bel, the other end of Said Innovable member ar 
ranged to slide in the bore of said insulating rod 
to ensure perfect alignment for said coils, an op 
erating knob, and a linkage System arranged be 
tween said operating knob and Said nowable 
nnember to Ilove Said coil in coupling relation ship with said fixed coil. 

2. A tuned transformer having means for si 
multaneously changing coupling and electrical 
circuit constants comprising a container for said 
transformer having located therein a fiat base 
member, a fixed coil Secured to Said base men 
bcr by an insulating rod having a central bore, a 
slot in Said base, an insulating movable member 
arranged to have one end slide in said slot, a mov 
able Coil Secured to the central portion of Said 5. 
movable member, the other end of said movable 
member arranged to Slide in the bore of Said in 
Sulating rod to ensure perfect alignment for said 
coils, an operating knob, and a linkage System 
arranged between said operating knob and said 
movable member to move Said coil in coupling relationship with said fixed coil. 

3. A tuned transformer having means for si 
multaneously changing its coupling and electrical 
circuit constants Comprising a container hav 
ing located therein a flat base member, a fixed 
coil secured to Said base member by an insulating 
rod, a slot in said base, an insulating movable 
member arranged to have one end slide in said 
slot, a movable coil secured to the central portion 
of said movable member, an operating knob, a 
linkage system arranged between said operating 
knob and Said movable member to move Said 
Inovable coil in Such a manner as to change its 
coupling relationship with said fixed coil, and a ; 
Switch contact member Secured to said base and 
coupled to said linkage System for Switching in 
or out of the circuit a plurality of resistances and 
capacitance elements when said coupling is changed. 
4. A tuned transformer having means for si 

multaneously changing coupling and electrical 
circuit constants comprising a fixed and a now 
able coil, both of which are mounted on a com 
mon base plate by two rod-like members One of 
which telescopes within the other, means for 
moving said movable coil in coupling relationship 
With said fixed coil, said means comprising an 
operating knob, a link System connecting said 
movable coil and said operating knob in opera 
tive engagement, a flat strip guide member for 
guiding said movable coil, and a Switch contact 
member mounted on Said base member and cou 
pled to said link system for switching in shunt 
With at least one of said coils a resistance and 
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2,206,041 
capacitance element when the coupling of said 
coils is changed. 5. A tuned transformer having means for si 
multaneously changing coupling and electrical 
circuit constants comprising a base member by 
two rod-like members one of which telescopes 
Within the other, a fixed coil secured to said base 
member, a slot in said base, a movable member 
arranged to slide in Said slot, a movable coil se 
cured to the central portion of said movable 
member, an operating knob, a linkage System ar 
ranged between Said Operating knob and Said 
movable member to move said coil in coupling 
relationship with said fixed coil, and a switch 
contact member mounted on said base plate and 
coupled to said link System for switching in 
circuit a plurality of resistances and capacitances 
when the coupling of Said coils is changed. 

6. A tuned transformer having means for si 
multaneously changing coupling and electrical 
circuit constants, comprising a base member, a 
fixed coil Secured to said base member by an in 
Sulating rod having a Central bore, a slot in said 
base, an insulating movable member arranged to 
have One end slide in Said slot, a movable coil 
Secured to the central portion of Said movable 
member, the other end of said movable member 
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arranged to slide in the bore of said insulating 
rod to ensure perfect alignment for said coils, 
an operating knob, and a linkage System includ 
ing a ball and socket member arranged between 
Said operating knob and said movable member to 
move said coil in coupling relationship with said 
fixed coil. 7. A tuned transformer having means for si 
multaneously changing coupling and electrical 
circuit constants, comprising a base member, a 
fixed coil Secured to Said base member by an in 
Sulating rod having a central bore, a slot in Said 
base, an insulating movable member arranged to 
have One end slide in Said slot, a movable coil 
Secured to the central portion of said movable 
member, the other end of said movable member 
arranged to slide in the bore of said insulating 
rod to ensure perfect alignment for said coils, an 
Operating knob, and a linkage System including 
a rotatable shaft on said base, a spring member 
Secured to said shaft, a ball and Socket member 
arranged between said operating knob and said 
movable member to move said coil in coupling 
relationship with said fixed coil. 

HAROLD A. MOORE. 
JOHN B. MOORE. 
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