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TUNING DEVICE FOR RADIO APPARATUS
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Norman Dudley Phillips, London, England, as-
signors to Radio Corporation of America, & cor-
poration of Delaware
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’ In Great Britain January 30, 1940

10 Claims. (CL 74—10)

This invention relates to click stop devices par-
ticularly, though not exclusively, for spot-wave
selection in radio transmitters or receivers.

As is known it is often desired to adjust an
adjustable member to any one of a plursality of

predetermined positions and to vary from time .

to time the predetermined positions. An exam-
ple of such an arrangement is a so-called spot-
wave selector for a radio transmitter or receiver.
The invention provides a compact apparatus of
this nature, which is also simple to adjust and
operate.

In the accompanying drawings, Figs. 1 to 4
gshow one modification of the invention, Fig. 1
being & front view, Fig. 2 a cross-sectional view
and Figs. 3 and 4 detail views of the stop mecha-
nism, Figs. 5 to 8 show a second modification,
Fig. 6 showing the general arrangement, Fig. 5
showing on an enlarged scale & side view of the
device shown in Fig. 6, and Figs. 7 and 8 disclos-

ing details.

. According to the invention, a click stop device
comprises a member to be adjusted, an adjust-
ing knob, a rotatable shaft connecting said mem-~
ber to said knob, a plurality of disc or ring mem-
bers mounted for rotation about said shaft and
each having in the periphery thereof a stop (e. g.
a notch or projection), at least one fixed lever
member adapted to engage the stop in the periph-
ery of one disc or ring member, and a plurality
of means associated with the adjusting knoby,
each associated with a disc or ring member and

adapted to fix relatively to the shaft and against.

rotation independently thereof, the disc-or ring
member with which it is associated.
According to one feature of thie invention there

are s plurality of levers one lever associated with-

each disc or ring member, each lever being nor-
mally in engagement with its associated disc or
ring member and adapted to engage with the stop
on its associated dise or ring member whereby to
arrest rotary movement of said rotatable shaft.

According to an alternative feature of the in-
vention there are a pluralily of levers, one lever
associated with esich dise or ring member, each
lever being normally out of engagement with its
associated disc or ring member and selecting
means for selecting a desired’ one of said levers
whereby to cause said selected lever to engage
with the stop on its associated disc or ring mem-
ber whereby to arrest rotary movement of said
rotatable shaft.

Referring to one embodiment of the invention,
in accordance with the first feature thereof, as
applied to & spot-wave selector for a radio re-
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celver as illustrated in Figures 1 to 4, the shaft
1, by which drive is effected from an adjusting
knob 8 to, for example, an adjustable condenser

‘shown schematically at 1’, has fixedly attached

thereto, as by means of a pin 8, a housing 2
having a slightly tapered slot 8 for engagement
with said pin, the said housing 2 serving as a
carrier or hub for a plurality of discs 3 which
are mounted side by side on said hub and are
adapted, unless fixed as hereinafter described, for
separate rotation about the said hub. The hous-
ing 2 is provided at one end with an abutment
2a against which the pack of discs abut and at
the other end with a washer 4 which abuts
against the pack at its other end, the discs being
thus prevented from moving laterally. A num-
ber of screw holes are drilled into one face of the
housing, these holes 10 being of differing depths
inter se and preferably being symmetrically ar-
ranged (as is best seen with reference to screws
7 in Figure 1) about the center of rotation of
the spindle and housing. Also drilled into the
housing on the hub surface are a like number of
radially directed holes 1f, these holes extending
from the hub surface of the housing about which
the discs rotate and being each situated under a
different disc and extending as far as the screw
holes. ' Each of these holes {1 in the hub surface
accommodates a ball 6, and each of the screw
holes accommodates a screw 1 having a tapered
end.  These screws are of different length inter
se: The arrangement of the screws, balls, and
dises is such that when a screw is screwed home
it wedges.the disc with which it is aSsociated
ifi' any angular: pesition- relative to the spindle
which it happens:te-oecupy. Each disc is pro-
vided with & V-shaped notch 3a in its periphery.
. Mounted on the front panel of the receiver,
through which. the shaft extends, is a multiple,
parsllel: movement, spring click arrangement 5.
This consists-of & mounting block 12 extending
at & right angle ta the panel to which block along
the length thereof are attached a plurality of
substantially U-shaped springs each spring being
provided, in one leg of the U, with a V=~-shaped
kink 5¢. ‘The springs are mounted one over each
disc, and in such positfon relatively to their re-
spective associated discs that the kink in a spring
can engage a notch in the periphery of its asso- -
ciated disc. . . ]
The adjusting knob 8 is fixed to the housing
by means of, for example, three screws 8a which
are, preferably, unequally spaced so that the knob
can occupy only a unique position relatively to
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2 .
the spindle. The knob may have a scale en-
graven on its angular face.

The method of determining the positions for
click-stopping the shaft { is to assemble the unit
as a whole on the spindle with the notches 3a
in all the discs 3 engaging with their v-shaped
kinks 8q in the U-shaped spring 8§, the discs all
being free to rotate on the housing. When a de-

sired wave length or frequency is obtained by

rotating the cohdenser by means of the adjust-
ing knob 8 one of the pointed screws 7 is tight-
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ened up, so locking to the housing 2 one of the -

discs, the notch in this disc being still in engage-
ment with the kink in the parallel motion spring.
As the housing is fixed to the spindle the locked
disc will ensure that the condenser will always
cease its rotation at exactly the same point when
the groove in the disc contacts with the spring.
The foregoing procedure is followed until the
requisite number of spot wave positions is ob-
tained. No particular order of use of the discs

is necessary although it may be desirable to num-

ber the screw heads and work from the first up-
wards for general convenience,

Any preset position may be varied by releas-
ing the appropriate screw and resetting the cor-
responding disc, tightening the screw again after
the new position has been obtained.

The springs being U-gshaped the springs are
constituted as “parallel motion” springs and this
parallel motion ensures a high degree of accu-
Moreover by making the angle of the
V-shaped kinks in the springs larger, as shown
in Figure 1, than that of the V-shaped notches
in the dise, positive contact is ensured.

A cover plate 13 is screwed to the knob, as by
screws §8a which, while preventing unauthorised
access to screws 1, is easily removed for author-
ised adjustments to be made.

An alternative embodiment of the invention is
illustrated in Figures 5 to 8 of the accompanying
drawings. This embodiment is particularly suit-
ahle for use in connection with transmitters to
provide for micrometer adjustment. The multiple
spring arrangement of the first embodiment is
replaced by a bank of notched, spring-loaded le-
vers Li to L8 pivoted at P. The adjustment of
the levers is effected by a hand-operated cam
member having a plurality of cam faces Cl to
C8. In the figures illustrating this embodiment
the levers Li to L8, which of course, correspond
iunctionally with springs § of the earlier men-
tioned embodiment, are shown notched and the

disc or ring members 3 are shown as being pro--

vided with projections A to H though the alterna-

tive arrangement could be employed. The cam

member is mounted on a shaft 8, controlled by a
knob K, in such a manner, that all of the levers
LI to L8 except the one that is required to lo-
cate the position chosen, are lifted clear of the
locating projections A—H of the annular rings.
This renders all except the required lever in-
operative. The cams are so arranged that an
“off” position is provided. In this position all
levers are lifted so that the device is rendered in-
operative, leaving the main control free to be
moved to any position not pre-selected. The
cams and the spindle can be constructed in one
piece, the cams merely being slots or flats milled
in a solid rod, in the sppropriate angular posi-
tions. The cams are made in the shape of a D
see Figure 7 and thereby form their own posi-

tioning device.
The complete operation of the device is as fol-

lows:
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8pindle B is rotated to the desired position, as
indicated by a scale or pointer with which the
spindle is provided, by means of its knob or han-
dle, then the main control of the device is ro-
tated until the locating slot (Al—H({) in the
lever selected drops onto the appropriate locating
projection (A—H) of one of the annular discs
or rings.

No error in the setting of the device can exist,
as only the selected position can be located.

Instead of having D shaped cams and flat
levers, the levers can be made with any desired
shape of projections, the cam having slots or
grooves of the correct shape to receive the pro-
Jections, with results as before. Such a cam is
#llustrated in Figure 8.

Having now particularly described and ascer-
tained the nature of my said invention and in
what manner the same is to be performed I de-
clare that what I claim is:

1. A click stop device comprising a member to
be adjusted, an adjusting element, a rotatable
shaft connecting said member to said element, a
plurality of ring members mounted for rotation
about said shaft and each having in the periph-
ery thereof one part of a stop means, separate
means each carrying the other part of said stop
means adapted to engage the stop means in the
periphery of one ring member, and a plurality of
means associated with the adjusting knob, each
associated with a ring member and adapted to
fix relatively to the shaft and against rotation
independently thereof, the ring member with
which it is associated.

2. A device as claimed in claim 1 wherein the
cooperating parts of the stop means associated

with each ring member comprises a detent and

& notch which upon coming into engagement one
with the other arrests the rotary movement of
said rotatable shaft at different angular posi-
tions which are determined by the respective ring
members.

3. A device as claimed in claim 1 wherein said
ring members are mounted for free rotation side
by side upon a hub carried by the shaft, means
being provided whereby to fix said ring members
in desired positions relatively to said hub.

4. A device as claimed in claim 1 wherein said
other-part of the stop means comprises a multi-
ple, parallel movement, spring click arrangement

_ which consists of a mounting block to which are

attached a plurality of substantially U-shaped
springs, each spring being provided, In one leg
of the U adjacent the disc periphery, with a

V-shaped kink.

5. A device as claimed in claim 1 whereln said
other part of the stop means comprises a mul-
tiple-parallel movement, spring click arrange-
ment which consists of & mounting block to which
are attached a plurality of substantially U-
shaped springs, the springs being mounted one
over each disc and in such position relatively to
their respective associated. discs and being pro-
vided with a detent which is adapted to engage
a notch in the periphery of its associated disc.

"~ 6. A device as claimed in claim 1 wherein each
ring member is mounted for free rotation on a
rotatable hub and over a radially disposed hole
extending for a suitable distance into said hub
and accommodating a locking member, ‘there
being associated with each locking member man-
ually adjustable means for forcing said member
outwardly of said hole into locking engagement
l‘:;tll: the disc sltuated over the accommodatlng
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7. Tuning control mechanism for adjusting to
predetermined positions the tuning member of
radio apparatus, comprising a shaft connected
to the tuning member, s hub carried by the shaft,
a plurality of ring members carried on ‘the pe-
riphery of the hub each capable of independent
rotary adjustment to a position corresponding
to one of the predetermined positions of ‘the
tuning member, separate means assoclated with
each of the ring members adapted to lock the
respective ring members to the hub in adjusted
position, stop means, and means provided at the
periphery of each disc for cooperation with the
stop means upon rotation of the shaft for ar-
resting the tuning member at sald predetermined
positions,

8. Tuning control mechanism for adjusting to
predetermined. positions the tuning member of
- radio apparatus, comprising a shaft connected
at one end to the tuning member, a hub carried
by the shaft at the other end, & plurality of ring
members loosely mounted on the periphery of
the hub each capable of independent rotary ad-
. justment to & position corresponding to one of
the predetermined positions of the tuning mem-
ber, separate locking means associated with each

of the ring members adapted to affix the respec- .

tive ring members to the hub in adjusted posi-
tion, stop means, and means provided at the
periphery of each disc for cooperation with the
stop means upon rotation of the shaft for ar-
resting the tuning member at said predetermined
positions, : :

9. Tuning control mechanism for adjusting to
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predetermined positions the tuning member of
radio apparatus, comprising a shaft connected
at one end to the tuning member, the other end
of said shaft extending through a panel of the
apparatus, & hub carried by said other end of
the shaft, a plurality of ring members loosely
mounted on the periphery of the hub each capa-
ble of independent rotary adjustment to a posi-
tion corresponding to one of the predetermined
positions of the tuning member, separate locking
means associated with each of the ring members
adapted to afiix the respective ring members to
the hub in adjusted position, 2 manual control
member affixed to the hub and serving also as
an enclosure for the ring members, stop means,
and means provided at the periphery of each
disc for cooperation with the stop means upon
rotation of the shaft for arresting the tuning
member at sald predetermined positions.

10. Tuning control mechanism as deflned in
claim 9 wherein the hub is provided with a plu-
rality of tapped bores of varying depth, extend-
ing in the direction of the shaft and circularly

arranged around the shaft, the hub also being - '

provided directly underneath the inner periphery
of each ring member with an opening which
communicates with one of the tapped bores at

. {ts closed end, a member adapted to be set in

30

each of the latter openings, and & screw adapted
to be received in each of the bores and when
screwed home Is- adapted to lock the individual
ring members to the hub. '
FRANK EDWIN BAUM, .
TERENCE NORMAN DUDLEY PHILLIPS.



