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My present invention relates to tuning mech-
anisms for radio receivers, and more particularly
to devices for facilitating coarse and fine adjust-
. ment of the tuning mechanism of a radio re-

ceiver. ‘ ST

As is well known, it is necessary in radio re-
ceivers to provide a means for rotating the rotors
of the variable tuning condenser. It is customary
to provide a manually adjustable tuning instru-
" mentality, such as a knob, projecting from the
panel of the recelver cabinet. - The knob' is me-
chanically coupled to the condenser rotor shaft
so that rotation of the knob produces a corre-
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sponding rotation of the rotors and .consequent .

-adjustment of the tuning condenser capacity.
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Furthermore, it s desirable that there be & .

change in ratio of rotdtion of the knob with re-
spect to°the variable condenser rotors.
rotation of the rotors ig desirable when funing
from cne station to ancther through the tuning
spectrum; and a very slow rate of rotation of
the rofors is desired when tuning exactly to the
center, or carrier, frequency of a station.

In the past, this change in ratio of rotation
of the tuning knob with respect to the rotors has
been accomplished by a double mechanical sys-
tem, the knob being shifted to interlock the me-
chanica]l system with the desired ratic.  How-
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ever, such a mechanical system has & number .

~of technical disadvantages. The rough mechani-
cal action in shifting from one ratio to another
does ot feel right in the operation of a delicate
mechanism such as & radio recelver. In tuning
from one station to another, the mechanical ratio
device must always be shifted first tc the high
ratio position, the condenser rotor being rotated
to about the correct position; the ratio device is
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then shifted back 5o & low ratlo position and the

final tuning is done. .
Accordingly, it may be stated that it is one

of the main objects of my present invention to

provide a plurality of means for individually
_ controlling & variable element of an electrical
’ instrumentality; & common sactuating member
being employed for the individual controlling
means; and the individual conirolling means be-
_ ing so inter-related with the common actuating

means that both may act simultaneously on the

variable element, yet be substantially mdepend-'

ent in action. -

Another important object of the invention may
be stated to reside in the provision of a coarse
and fine tuning adjustment device for the variable
tuning condenser of a radio receiver; the device
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cocrse adjustment of the condenser rotors when
the tuning device is adjusted in one manner, and
the rotors being adapted for fine adjustment
when the tuning device is adjusted in a different
manner, . :

Still- more . specific objects of the invention
comprise the utiiization of & motor circuit for
coarse adjustment of the rotors of the tuning
condenser of & radio receiver, and a manusally .
adjustable device for fine adjustment of the ro-
tors; & common sctuating mechanism being em-
‘ployed for energizing the motor circuit and mak-
ing the fine adjustments of the rofors.

Other objects of my invention are to improve
generally the cficiency of tuning mechanisms of .
a radio receiver, and more especialiy to provide
tining mechsnisms adapted for coarse and fiue
tuning adjustment, and which mechanisms are
not only rellable ih operaiion but are economi-
cally manufactured and assembled in radic re-
celvers. . o .

The novel features which I believe to be char-
acteristic of my invention are set forth In par-
ticularity in the appended claims; t.he'inventioﬁ
itself, however, ag to both its organization and
method of operation will best be understood by
reference to the following description taken in
connection with the drawing in which I have in-
dicated diagrammatically s circuit organization .
whereby my invention may be carried into effect.

In the drawing: . I

Fig. 1 shows one embodiment of the invention,
certain elemengs being shown in section,

Fig. 2 is a plan view of the gear mechanism
shown in Fig; 1, with the actuating circult ele-
ments embodied. . . S

Referring now to the accompanying drawing,
wherein like reférence characters in the different
figures illustraté similar elements, there is shown
in Pig. 1 a variable {uning condenser of a radio -
receiver. The condenser comprises -the usual
rotor shaft § which carries a plurality of rotor -

. blades 2, the rotor blades being interleaved with
. gpaced stator plates 8. The shaft | has fixedly
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secured to.one end a bevel gear 3’; any desired
type of sectiring means being empioyed to fix the
gear to the end of the shaft |. The teeth of the
bevel gear 3’ are adapted to be driven by the
idler bevel gears 4 arnd 4’. These bevel gears are
loosely mounted upon studs § and §’; the latter -
being integral with the peripheral portion of the
ring gear 8 ’ v '
The ring gear § may be of any well known
construction, and it will be noted that the gear

belog constructed and arranged for. producing 55 is provided with vertical periphera] téeth 7 and
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a substantially thick peripheral portion 8. The
studs 5 and 5 may be cast integrally with the
peripheral portion 8, or they may be secured
thereto in any desired manner. These studs §
and 5 are in alignment, and their inner ends
are provided with the bevel idler gears 4 and 4’.
Those skilled in the art will be fully aware of the
manner of mounting the gears 4-and 4’ so that
they remain in loosely coupled relation with the
ends of the studs 5 and 5°. More than two idler
gears can be used, if desired.

The idler gears 4 and &’ are in turn adapted
to be rotated by the bevel gear 9, the latter being
rigidly secured to one end of the shaft 10. The
opposite end of the shaft {0 is provided with one
of a pair of slip clutch discs {1, the other of the
dises 11’ being rigidly secured to the motor driven
shaft 12. The discs |1—1§’ have leather facings.
A motor 13 is provided for rotating the shaft
12, and thereby rotating the driven bevel gear 8
through the frictional contact between clutch
dises (1 and t1’. The clutch discs !l and {1’ may
be of any well known construction; it being only
necessary to point out that these dises should
provide sufficient frictional contact therebetween
o rotate the gear 8 when the electric motor 13
is energized. This clutch is needed only if a
positive mechanical stop is used on the condenser
rotor. Then atthe end of the rotation the cluich
will slip and no harm will be done. If the con-
denser rotor can continuously rotate, this clutch
~ may be omitted.

The peripheral teeth T of the ring gear mesh -

with the teeth 14 of the worm gear 15. The
worm gear I5'is provided at one end of a shaft
16; the opposite end being provided with a pulley
{7 which is fixedly secured thereto. The pulley
11 is adapted to be driven by the flexible belt 18,
and the latter is actuated by rotation of the
puiley 19. As shown in Fig. 2, the pulley £8 is
mounted near one end eof tae shaft 20, the op-
posite end of the latter having fixedly secured
thereto the manually adjustable knob 2. The
shaft 20 passes through s sleeve 22 positioned
as shown, so that the shaft is free to rotate
within the sleeve. The sleeve is provided with
means 23 adapted to pivot the sleeve, with the
result that the shaft 20 may be rocked or oscil-
lated about the pivot point 28. -

Tt is not believed necessary to show the bear-
ings for the pivot member element 23, since those
skilled in the art wiil clearly understand that
sleeve 22 is constructed so as to be pivoted aboub
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operating panel, shown in a fragmentary manner
by the numeral 30. To maintain the knob shaft
29 in its proper initial position, there are pro-
vided opposing springs 3{ and 32. The spring
31 has one end thereof fixedly secured to a point
33, its opposite end being fixedly secured to a
point on the slip ring 34.

The spring 32 has one end thereof secured at

"point 35; the opposite end being secured to ring

34 at a point diametrically opposite to. the point
thereon to which spring 3{ is affixed. An in-
sulation biock 48 is provided on the shaft 20;
the block may have a square configuration and
s central circular aperture 4i through which is
passed the shaft 20. The block 40 is actuated
upon lateral adjustment of the knob 21; how-
ever, rotation of the knob causes the shaft 20 to
rotate freely in the bore 41. The block 40 can-
not rotate upon rotation of knob 21, because op-
posed edges of the block abut the spring switch
elements 42 .and 43. The switch element 42 has
a fixed contact member 42’ associated therewith;
the fixed contact member 43’ is associated with

' spring element 43.
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a verticel axis upon angular movement of knob '

21 in the plane of the drawing; whereas a rotat-
able movement of knob &{ results in adjustment
of shaft 26 and the pulley {9 secured o the shaft.
Accordingly, it will be seen thet when the knob
21 is rotated in clockwise, or counter-clockwise,
direction, the pulley i9 will be rotated, and hence
rotate the ring gear §. through the agency of
belt 18, pulley IT and worm gear 5. When the
ring gear 6 rotates, it will carry the idler gears
4 and 4 around with it. When the motor i3 is
not running the bevel gear 8§ will be stationary.
This means that ‘the idler gears € and & will
roll over the face of the bevel gear 9, meshing
with the teeth thereof. By virtue of such rolling
motion over the bevel gear 8, the bevel gear 3’
will be rotated and thus vary the position of the
rotor shaft 1.

Referring more specifically now fo Fig. 2,
wherein there is shown the actuating mechanism
- for the electric motor 13, it will be understcod
that the tuning knob 21 protrudes beyond the
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Tt will now be seen that lateral adjustment of
knob 21 closes either switch #2—42’ or switch
43—43’. The elements 42 and 43 are preferably
constructed so as to prevent angular motion of
the block closing the switches, while permitting
lateral motion of the block to close the switches.
The switches have the elements thereof con-
nected to leads 50 which connect the motor to
the energizing current source.

The latter may be a part of the radio receiver
current supply circuit; or it may be the usual
plug connection to the lighting means. Assum-
ing the latter is employed, the numeral 60 de-
notes such a plug device; one prong of the plug
being connected by lead 51 to a terminal of the
motor 13. Lead 52 connects the other prong of
plug 60 to contacts 42’ and 43’. Lead 53 con-
nects spring switch element 43 to the middle
terminal of motor 13; and lead 54 connects the
remaining terminal of the moctor to switch ele-
ment 42. The numeral 50 denotes the group of
wires connected between the motor terminals
and the switches.

The motor {3 is of the reversible type; closure
of switch 42—42’ causes the motor {3 to rotate
shaft | in one sense, while closing of switch

. 43—43’ causes motor i3 to rotate shaft { in the

opposite sense, Assuming, now, that knob 2I
has been laterally shifted to the left; block 40
closes switch 42—A42’ and completes the motor
circuit through path 5f{—54--52. The motor is
energized, and rotates gear 9 by virtue of the
clutch discs #{-—fi1’. Motion of gear § causes
the idler gears #—4’ freely to rotate upon the
studs §—56’; the bevel gear 3’ thereby is caused
to rotate. Since the ring gear 6 is held im-
mobile by virtue of its teeth 7 meshing with the
teeth 14 of worm gear 15, the ring gear functions
as a support for the idler gears 4—4’. If the
mptor rotates the gear 9 to the left, for example,
the gear 3 will be rotated to the right.

In actual usage, the kned 21 will usually be
laterally shifted to cause the shaft | to be rotated
g:lockwise or counter-clockwise. If the receiver
is tuned to a station whose carrier frequency is
located at one end of the tuning range end it is
desired to tune to a station at the other end of
the range, the knob 2{ will be shifted towards
that switch which causes the motor {3 to rotate
rotor shaft 1 in the correct tuning direction.
When the operator observes that the station is
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roughly brought in (as by listening to the loud-
speaker, or watching a visual tuning indicator),
he will restore shaft 20 to its neutral position
and rotate knob 21. Of course, springs 3| and 32
are opposingly tensioned to keep shaft 20 in its
normal, neutral position; the elements 42 and 43
can be leaf springs which move out of contact
with members 42’ and 43’ when block 40 is in
neutral position. It is, also, possible to make the
spring switch elements 42 and 43 serve to act
in place of springs 3i and 32, thus not requiring
the use of springs 31 and 32,

When the knob 21 is rotated for fine adjust-
ment of the rotors 2, the latter are adiusted by
virtue of the rotation of the ring gear 6. As ex-
plained before, rotation of knob 21 causes the
shaft 20 to rotate within sleeve 22 thereby driving
pulley 17 through the agency of belt 18. When
the worm gear {4 rotates the ring gear 6 causes
the idler gears 4 and 4’ to roll over the periphery
of kevel gear 8. This rolling action resulls in
rotation of the gear 3’. The knob 21 will be ad-
justed by the operator of the set, after sufficlent
coarse adjustment through motor {3 has been se-
cured, to the point where the rotors 2 have been
adjusted accurately to bring in the desired sta-
tion carrier. Of course, the operator can use
his ear to tell him when the desired carrier fre-
.quency has been reached; or he can use a visual

>tuning indicator for this purpose.

With the pivot for the out-of-line movement
of the drive shaft 20 located very close to the
center of the pulley 19, this movement does not

change the belt tension. Hence, the condenser "

rotors can be rotated by rotation of the knob 21,
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even though the switch 42—42’ or the switch -

43—43’. is held closed by lateral pressure of block
40. Therefore, the mechanical and electrical
drive of the condenser rotors may be accom-

_plished simultaneously or independently. In
case both the motor i3 is running, and the shaft
20 is simultaneously being rotated, the condenser
rotors 2 rotate as the sum or difference of the
two effects, depending on the initial directions
of rotation. . !

‘While I have indicated and described a system
for carrying my invention into effect, it will be
apparent to one skilled in the art-that my inven-
tion is by no means limited to the particular
organization shown and described, but that many
modifications may be made without departing
from the scope of my invention, as set forth in
the appended rlaims. ’

‘What I claim is:

1. In control mechanism for operating the ad-
Justable tuning element of a radio receiver, a
motor and driving means interconnected between
the motor and the tuning element, a pair of
spaced-apart switches included in the motor ea-
ergizing circuit for selectively controlling the op-
eration of said motor and driving means in one
direction or the other, additional driving means
coupled to the tuning element, and a single man-

.’ ual control' member capable of rotary and lateral
movements and having rotary means in coupled
relation with sald additional driving means and
slldable means interposed between the motor
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switches, the arrangement being such that ro-
tation of the manual control member causes ad-
justment of the tuning element through the ad-
ditional driving means and lateral movement of
said control member In one direction or the other
from a neutral position causes adjustment of the
tuning element through the motor and the driv-
ing means connected thereto.

2. In control mechanism for operating the ad-
justable tuning element of a radio receiver,
means for providing both coarse and fine adjust-
ments of said tuning element, said adjusting
means comprising a single actuator, driving
means interconnected between the actuator and
the tuning element, & mofor and an energizing
circuit therefore, second driving means inter-
connected between the motor and the tuning ele-
ment, switch mechanism for the motor energiz-
ing cireuit disposed adjacent the single actuator,
the arrangement being such that rotary motion
of the single actuator will operate the first driv-
ing means to provide the fine adjustment of the
tuning element and lateral motion of the actu-
ator will actuate the switch mechanism to op-
erate the motor and the second driving means to
provide the coarse adjustment,. ‘ .

3. In control mechanism for operating the ad-
Jjustable tuning condenser of & radio receiver,
means for providing bhoth coarse and fine adjust-
ments- of said tuning condenser, said adjusting
means comprising a motor the shaft of which is
in alignment with that of the tuning condenser,
a pair of bevel gears affixed to the adjacent ends
of said shafts, a pair of smaller bevel gears
meshing with said first mentioned bevel gears,
a ring gear having means on its inner periphery
for rotatably mounting said smaller bevel gears,
a shaft carrying at one end a wormm gear mesh-
ing with the ring gear, a pulley carried at the
other end of said shaft, & manually operated
shaft journalled in g bearing which permits ro-
tary movement of the shaft as well as swinging
movement thereof about the bearing as a center,
a pulley affixed to the manually operated shaft
adjacent its bearing, a cable enfraining about
said pulleys, a pair of spaced-apart switches in-
cluded in the motor energizing circuit for se-
lectively controlling the operation of said motor
in either direction, and means responsive to
swinging movement of the manually operated
shaft in one direction or the other from a neutral
position for actuating ohe or the other of said
pair of switches rotation of the manually op-
erated shaft in its neutral position causing fine
adjustment of the tuning condenser by reason of
the motion being transmitted from the shaft to
the pulleys and cable, worm. gear, ring gear, the
small bevel gears and the bevel gear mounted on
the condenser shaft, and swinging movement of
the manually operated shaft in either direction
from its neutral position causing coarse adjust-
ment of the tuning condenser by reason of the
rotation of the motor shaft, the bevel gear
mounted thereon, the small bevel gears now
acting as idlers, and the bevel gear mounted on
the condeénser shaft, ‘

KENNETH W. JARVIS.




