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Harold A. Moore and John B. Moore, Riverhead,
N. Y, assignors 1o Radio Corporation ©
America, & corporation of Delaware

Application August 12, 1937, Serial No. 158,756
% Claims. (CL 178—44)

This invention relates fo a new and novel ar- Tn this specific embodiment of variable band-
rangement of tuned transformers; and more par- width intermediate frequency transformer, the
tiewlarly to tuned transformers having a variable band-width will not be continuously variable (al~
pand-width suitable for use in intermediate fre- though it is possible by & slight modification of
5 quency amplifier systems of radio receivers. the structure elements to make it s0), but the 58
The object of this invention is to provide 2 construction will be such that a choice of two
simple means of obtaining two or more hand Or more pand-widths is available. The electrical
widths, each having the optimum shape of se- constants of the circuit for each band-width are
lectivity characteristics, and each being centered predetermined. Vacuum tube Al has its outpub
10 around the same midband frequency. connected to the primary coil I of the jinter- 10
Prior art methods of changing the pand-width mediate frequency transformer M. Connected in
of tuned transformers have been such S to ob- shunt with coil Li s a fixed capacity C, 2 trim-
tain the optimum shape of the frequency char- ming condenser C2, a resistance Ri,and a switch
acteristic at only one value of band-width. Such X which is arranged to switch in an additional
15 adjustments were either inaccurate Or 1aborious. shunt resistance R2 and a capacitance c3. AW
The present jnvention makes it possible to secondary coil L2 is shunted by a fixed capaci-
quickly adjust the transformers to give the op- tance C4, a trimming condenser C% and termi-
timum frequency characteristic ab each of the nating resistances r3 and R4. An additional
two or more accurately predetermined values of shunt capacitance C6 and resistance RS are shown
o pand-width, Briefly, the selection of the Jesired  as being capable of being switched in circuit by 20
hand-width in accordance with this invention is switch ¥ connected $0 the junction point of re-
accomplished by the movement of a knob which sistances Rr3 and R4, at which point & connection
simultaneously sets the mutual inductance be- Iis made to the grid input of vacuum tube A2.
tween the primary and secondary. to a prede- The particular circuit grrangement shown by
a3 termined value and either cuts in or oub aqdi- [Fig. 1 of the drawings provides the same volt- 2§
ticnal damping resistance and tuning capaci- age gain on both band-widths. This is accom-
tance. The ohject of cutting in and out the plished by the combination of loading resistors
preadjusted fixed tuning capacitance and 1oad- Bh R2, R3, R4 and RE. In order to keep the
ing resistances is to make the constants of the characteristic centered ground the same mid-
no eivcuit such that for botn conditions of band- band frequency FO, as shown in Fig. 2 of the 30
width the midband frequency of the selected band drawings, when the coupling between coils Li
will be constant and the response CUrve will be and 1.2 is changed, the added capacitances C3
essentially uniform (flat topped) throughout the and C6 are switched onto the primary and sec-
useful pass band. ondary circuits, respectively, af the same time
45 This invention will besh be understood by re- as are the added resistances R? and R5. For eX- g5
ferring to the accompanying drawings, in which: ample, in the graphic representation shown in
Fig, 1 is & schematic circuit diagram of the Fig. 2 ¥l represents a two kilocycle per second

jmproved transformer arrangement; pand-width and w2 represents 2 four kilocycle

Fig. 2 is & diagram giving 2 graphic represen- per second pand-width. 1f the added capaci-

4y tation of two hand-widths; tances C3? and c6 were not simultaneously 49

Fig. 3 is a plan view of the apparatus for ac- . switched in by switches X and Y, when the coil
complishing the purpose of this invention; coupling is changed, the band-width would be

wig. 4 is & side view of Tig. 3, partly in section offset from the mid-band frequency FO, as Is

giving a 1ongitudinal view of the coil coupling indicated by the dash lines F3, which would be

a5 arrangement; undesirable from an operating standpoint. 45
Tig. 4A IS a plan view of a portion of Fig. 4 Referring now to Tigs. 3, 4 and 5, the me-

chowing the variable and fixed tuning condenser chanical arrangement of the apparatus is shown.

arrangement: while The circuit elements are all contained within &

Pig.Hisan underside glevation of Figs. 3 and 4. suitable shielding can | and are mounted upon

50 Referring now to Fig. 1 of the drawings, a @ base of insulating material 2. The fixed coil 50

circuit diagram of a single amplifier stage of a 21is shown supported on base 2 by an jnsulating

tuned transformer is shown, such as is used in rod & which has one side cut away for mount-
the intermediate frequency amplifiers of radio ing. The movable coil 5 is mounted upon an
receivers, and is part1cular1y adapted to what is insulating rod 6, which is cut away on both sides

55 known as «commercial type” receiving equipmentt to provide retention means for sliding engage- 56
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5 brovided with g brojecting guide biece 13 which shown in the drawings, it ig bossible to provide
slides or telescopes within a bore I4 of rod 4, three Or more band-widths by adding additional
ensuring perfect alignment for coils 8 and 5. A Switch contactg and contact members; also, g
plate 15, also of insulating material, is fastened detent action should be provided for the various

10 to the underside of base 2. Thig Plate serves the coupling positions
dual purpoge of retaining rod 6 in position and What is claimed is:
also acts as g Sub-base for the sSwitch bearing 1. A tuned transformer having meang for si-
16. To limit the motion of carrier member § multaneously changing coupling angd electrical
and coil 5, two adjustable stop members 17 and  gireyit constants, comprising a flat bage member

15 18 are provideq Stop member |7 ig shown Iim- 5 fyeq coil secured to said bage member by an
iting the movement of coil 5 In its extreme posi- Insulating rog having a centra] bore, a slot in said
tion, which limits the coi] § in its loose coupled  page an insulating movapje member arranged to
Position. Stop member 18 limits cojl § In its  haye one end slide in sajd slot, a movable coj] se-
close coupleq Dosition. Suitaple Pins 19 are pro- cured to the central bortion of said movaple mem-

20 vided for guiding members 7 and I8 in slots ber, the other eng of said movaple member ar-
20, as shown. o vary the amount of movement ranged to slide in the bore of saig Insulating rog
of coil 5, set screws 21 are loosened, and when g ELSUre perfect alignment for said coils, an op-
the desireq coupling positions are Secured, stops erating knob, and a linkage system arranged be-
l"l and IB are securely fasteneq n their respec- tween said operating knob ang said movable

25 Itrll‘;:n l1)3‘;)15ltf;I(:;Il]Sd by‘ls5et' s:rgws p?i’ .h lt;/lgVemell’lit O&f member to move sajq coil in coupling relation-

3 €01l § is accomplishe Y a slotte ship with saigd fixed coil.
stud 22, which is actuated by a shaft 23 and ZFA tuned transformer having means for g.
linkeq together by a spring member 24 which multaneously changing coupling and electricaj
terminates in a spira) atound shaft 23. A pay circuit constants gomprising a container for saiq

30 and socket arrangement 25 is secured to shaft 23 transformer having located therein a flat base 3
and links together a §econd ball and socket ar- member’ a fixed coil secured to said base mem-
rangement 26 py g lnk 21. A crank shast 2g ber by an insulating rog having a central pore, 5
passes through a bearing 29, the end of the shaft slot in said base, an insulating movaple member
terminating in gn operating knob 39, A Switch o, anged to have one end slide 1n said slot, 3 moy-

35 1S provided for connecting in Circuit resistance able coil secured to the central portion of said

2, condenser C3 resistance RS and condenser movable member, the other end of said movable
dine 3'1;1;250 ;:gg%; lfhléllglx}vi rf%rnrg gff :ﬁla;;’zglalf“f member arranged to slide in the hore of said in-
ng contact Segments 32 ang 33 Contacts a32 su}]:t ting rod totensuie pgrfecgah%m?{ent for iald

CoUs, an operating 110D, and a linkage system

1 el o ot o, et ot i
Switeh is rotateq to the closed bosition, which ig g?aﬁonih?;]glﬁf S;dng}ggds:éu cotl In coupling
the position of maximum coupling. Other parts 3. A tuned transformer having meansg for si-
gfzn‘é}e}l?s t;;n;ﬁc&rrgger ﬁ?ergpgésned:g:ergaggb;g dco';ll- multaneously changing its coupling ang electrical

*5 condensers Cf to C8 inclusive and the‘assomat‘ed ing Togaronstants comprising omiainer hav-
resistances R to RS inclusive Ing located therein a flat bage member, a fixed

The operation of this improveq tuned-trans. COI secured to saig base member by an Insulating
former is g follows: When -control knob 29 lis rod, a slot in said base, an Insulating movable

~~ bturned, for €xample, from the narrow band to the MeMmber rianged to have e end slide in said

50 wide band position. the following functions are 5106, & mavable cojl Secured fo the centra] DPortion
performed. of said movable member, an oberating knob_ a

(1) The coupling between coils 3 and § is in- linkage System arranged between said Operating
creased by moving them closer togethor This in. knob and said movable member o move said
creases the percent age coupling ang mutual in- Movable coil in sych 2 manner as to change itg

55 ductance to g bredetermineq value which is re- Ccoupling relationship with sald fixed coil and a
quired for the der band, switch contact member secured to sald base angd
(@ Resistance R5 is shunted aCross a portion COUPled to saig linkage system for Switching in
of the sec ondary circuit ¢ erminating volt age di- O out of the eircuijt a plurality of resistances and
vider, consisting of resistances B3 and R4, py Cabacitance elements when said coupling g

80 means of Switch Y, completing the circuit pe- Changed . .
tween contact members 34. This compensates 4. A tuned transfgrmer having means for si-
for the change in gain caused by the change of Multaneously changmg_ coupling ang electrical
transformer impedance when the percentage Circuit constants comprlslng a fixed and g mov-

65 SOUPLINg is changed. The totg) effective damping  able coil, hoth of which are mounted on 5 com-

55 for the wide band is then made up by shunting mop base plate by t‘WO' rod-like members one of
another resistance R2 across the primary cireuit Wwhich telescopes w1th1;1.the other, means. for
by switch x completing the circuit between an- Moving said movable coil in coupling re]a.tlonshlp
other pair of contact Mmembers 34. with said fixed coil, said meang comprising an

3) Capacitances C6 and C3 are switched on operating knob, g link system connecting saig

70 with the resistances RE and R2 ag mentioned movahle coil and said operating knob in opera-

2 2,208,041

ment in a slot 7 of hase 2. Tg brovide clearance mid-band frequency, as in the case of the narrow
Space for the coils 3 and 5, an aperture 8 is cut band adjustment, These positions were previ-
out of member 2. Fixed coil Support rod 4 is ously described with reference to Fig, 2.

Secured fo base 2 hy g plurality of screws g and A further modification of thig invention is that
I8 fastened by nuts {1 ang washers 12. Rod § is  instead of a choice of only two band-widths, as

above. The added capacitances increase the ef- tive engagement, a figf, strip guide membper for
fective totg] capacitance across each coil. The guiding said movable coll, and a switch contact
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capacifance element when the coupling of said
coils is changed.

5. A tuned transformer having means for si-
multaneously changing coupling and electrical
circuit constanis comprising & base member by
of which telescopes
secured to said base
member, & slot in said base, @ movable member
arranged 1o 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 2 switch
contact member mounted on said base plate and
coupled to said link system for switching in
circuit & 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 & base member, &
fixed coil secured 1o said base member by an in-
sulating rod having & central bore, & slot in said
base, an insulating movable member arranged to
have one end slide in said slot, & movable coil
secured to the central portion of said movable
member, the other end of said movable member

within the other,

3

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, 2
fixed coil secured to said base member by an in-
sulating rod having & central bore, & slot in said
base, an insulating movable mernber arranged to
have one end glide in said slot, & movable coil
secured to the central portion of said movable
member, the cther end of said movable member
arranged to glide in the bore of said insulating
rod to ensure perfect alignment for said coils, an
operating knob, and & linkage system including
a rotatable shaft on said base, a spring member
secured to gaid shaft, a pall and socket member
arranged between said operating knob and said
movable member to move gaid coil in coupling
relationship with said figed coil.

HAROLD A. MOORE.
JOHN B. MOORE.
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