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My invention relates to improvements in dual-
rapio tuning mechanism for all-wave radio re-
ceivers.

In the conventional all-wave radio receivers,
provision has been made for obtaining different
drive ratios between the manually operable shaft
or shafts for tuning the gang condenser. For
this purpose, it has been proposed to provide two
tuning knobs on the front panel of the set and
independent driving connections to the tuning

- condenser, construction and relations being such
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that upon manual rotation of one knob through
a given angle, the condenser shaft is rotated
through a relatively large angle for coarse tun-
ing, while upon manual rotation of the other
knob through the same angle, the condenser
shaft is rotated through only a relatively small
angle for fine tuning. A tuning mechanism of
this general type is disclosed in the co-pending
application of William E. Newman, Serial No.
755,337, filed Novemher 30, 1934.

For the purpose of avoiding the use of two sep-
arate tuning knobs in mechanism of the general
type referred to, it has been proposed to employ
a single tuning knob fixed to a tuning shaft which
has a slisht amount of axial movement, and
through which both the high-ratio and the low-
ratio driving connections are made to the con-
denser shaft. The arrangement and construc-
tion is such that by pushing the tuning knob in,
connection to the condenser shaft at one of the
drive ratios is made, while upon pulling out upon
the tuning knob connection to the condenser
shaft is made at the other drive ratio. A tuning
device of this general type is disclosed in the co-
pending application by William E. Newman,
Serial No. 722,849, filed April 28, 1934.

While the various constructions for dual-ratio
tuning mechanism proposed heretofore have heen
satisfactory in operation, they have required
either the use of separate tuning knobs for the
different ratios or, in the mechanism employing

a single tuning knob, the use of some form of

push-pull clutch for changing from one ratio to
another. For these reasons, furthermore, the
prior dual-ratio tuning mechanisms are more or
less troublesome from a manufacturing stand-
point, and are relatively expensive. :
With the foregoing in mind, it is one of the ob-
jects of my invention to provide improved tuning
mechanism of the character referred o in which
provision is made for dual-ratio tuning with only
a single knob and without the necessity for a

55 push-pull action or other movement of the single

(CL 74—10)

tuning knob other than rotation of the same
about a fixed axis.

Another object of my invention is to provide
improved tuning mechanism of the character re-
ferred to which is relatively inexpensive and
which avoids the various manufacturing difficul-
ties of the constructions proposed heretofore.

Other objects and advantages will hereinafter
appear.

In accordance with my invention, dual-ratio
driving connections are made between a single
tuning shaft and an idler shaft from which the
condenser shaft is driven. There is a cerfain
amount of free play in the driving connection at
the low-ratio, so that the tuning shaft can be
rotated through almost a complete revolution to
drive the condenser shaft through only the high-
ratio connection, before the low-ratio connec-
tion begins to become effective. Upon continu-
ing rotation of the tuning shaft in either direc-
tion beyond the limits of the angle for free play
in the driving connection at the low ratio,. this
connection becomes effective, and the driving
connection at the -high ratio is released auto-
matically by a clutch device associated with the
tuning shaft. The condenser shaft is then driven
from the tuning shaft at the low ratio for coarse
tuning. In tuning to any desired station, the
single tuning knob is first rotated to adjust the
condenser approximately to a frequency slightly
beyond that of the station, after which the tun-
ing knob is rotated in the reverse direction,
wheretpon the condenser is driven through the
high ratio for fine tuning to the desired fre-
quency.

My invention resides in the improved construc-
tion of the character hereinafter described and
claimed. :

For the purpose of illustrating my invention,
an embodiment thereof is shown in the drawing,
wherein )

Figure 1 is a side elevational view of tuning
mechanism constructed and operating in ac-
cordance with my invention;

Tig, 2 is an enlarged, detailed, fragmentary
view, taken from Fig. 1; ..

Fig. 3 is a sectional view, the section being
taken on the line 3—3 in Fig. 2; )

Fig. 4 is a sectional view, the section being
taken on the line 4—4 in Fig. 2; and

.Fig. 5 is a front elevation view, partly in sec-

tion, the section being taken on the line 5—5 in .

Fig. 1.
With reference to the drawing, my improved
tuning mechanism for dual-ratio tuning com-

10

15

20

25

30

35

40

45

50

(.1



10

15

20

25

30

55

60

65

75

2

prises a single tuning shaft 10 journalled at one
end thereof in the frame members (2 and 14 and
provided at its other end with a knob 6, an
idler shaft I8 journalled in the frame members,
and a third shaft 20 coupled to the shaft of a
gang condenser represented at 22.

The idler shaft I8 is driven from the tuning
shaft at a relatively high ratio by a connection
comprising a disc 23 fixed on the shaft 18 and
complementary discs 24 and 25 associated with
the tuning shaft {0 and engaging respectively
opposite faces of the disc 23 at the edge of the
latter, as more clearly shown in Fig. 2. The disc
25 is fixed on the shaft 10, while the disc 24 is
slidable along this shaft and is urged toward the
disc 25 by a spring 26 compressed between the
disc 24 and a washer 28, The washer 28 is loose
on the shaft 10, and is backed by a split collar
30 fixed against axial movement on this shaft
by being snapped in place thereon in an annular
groove in the shaft, as shown more clearly in
Fig. 4.

The idler shaft 18 is driven from the funing
shaft 10 at the relatively low ratio by a connec-
tion comprising & gear member 32 loose on the
shaft 10 and meshing with a pinion 34 fixed on
the shaft 18. For the purpose of causing the gear
32 to rotate with the shaft 10, it is provided with
a projection 36 disposed to be engaged by an arm
38 which is loose on this shaft but is connected
for rotation with the disc 25 by pins 40. The
pins 40 extend through and have a sliding fit in
the disc 25 fixed to the shaft 10. One end of
each of the pins 40 is disposed in a V-shape
notch 42 in the member 38, and each pin is
held in this position by engagement of its other
end with the adjacent face of the disc 24. The
condenser shaft 20 is driven from the idler shaft
I8 at a relatively high ratio by a connection
comprising a disc 44 fixed to the shaft 20 and
having its edge disposed between complementary
discs 46 and 48 on the shaft 18. The disc 46 is
fixed for rotation with the disc 23, while the
disc 48 is loose on the shaft 18. A spring 50,
compressed between the disc 48 and a washer 52
on the shaft 18, operates fo maintain frictional
driving engagement between opposite faces of
the disc 44 and the respective faces of the discs 46
and 48.

An indication of the frequency or station to
which the receiver is tuned is provided by a
pointer 54 and a fixed dial 56 provided with the
scales 58 and 60 concentric about its center.
The pointer 54 is fixed on the end of a spindle 62
connected by rotation with the condenser shaft
20 and extending through a hollow shaft or
bushing 64 to which a vernier pointer 66 is fixed.

In operation, the vernier pointer 66 rotates
over a vernier scale 68 through an angle of about

120° while the pointer 54 rotates over the scales .

58 and 60 through an angle of about 10°, as repre-
sented in Pig. 5. For this purpose, a pinion 10,
fixed on the bushing 64, meshes with an idler
gear 12 fixed for rotation with a pinion 14 which
meshes with a gear 76 fixed for rotation with the
condenser shaft 20.

In operation, the tuning knob {6 can be turned
through almost one complete revolution before
the arm 38 engages the projection 36 to carry the
gear along with the arm as the shaft 10 con-
tinues to be rotated. 'The idler shaft (8 is then
driven from the tuning shaft 10 at the low ratio,
through the gear 32 and the associated pinion 34.
As the arm 38 engages the projection 36, however,
there will be a slight resistance to continued
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rotation of the shaft 10 on account of the fric-
tional engagement of the disc 44 with the discs
46 and 48 under the action of the spring 50.
This resistance is sufficient to force the pins 40
to the right, as viewed in Fig. 2, by the cam
action provided by the inclined faces of the
notches 42. In this way, the disc 24 is forced to
the right sufficiently, against the action of the
spring 26, to release the edge of the disc 23 from
its full, normal frictional driving engagement
with the adjacent faces of the discs 24 and 25.
The high-ratio driving connection between the
shafts 10 and 18 is thereby automatically re-
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leased when the shaft 10 is rotated to cause the

arm 38 to engage the projection 36 from either
side thereof. When the condenser shaft 20 is
being driven through the low-ratio drive com-
prising the gear 32 and the associated pinion 34,
therefore, the operator does not have to overcome
any substantial drag which would otherwise be
caused by the normal friction or engagement be-
tween the parts comprising the high-ratio driv-
ing connection.

When tuning to any station, the operator ro-
tates the knob 16 in the proper direction to place
the pointer 54 in a position, along the scale on
which he is working, slightly beyond the point
on the scale at which he estimates the station
will be in tune, during which time the arm 38 is
engaging the projection 36 whereby the condens-
er shaft is being driven through the low-ratio
drive provided by the gear 32 and the pinion
34. The knob 16 is then rotating in the reverse
direction, whereupon the arm 38 recedes from
the projection 36 so that the pins 40 can again
slide fully into the recesses 42 and the spring
26 cause frictional driving engagement of the
discs 24 and 25 with the disc 23. The condenser
shaft 20 is then driven from the tuning shaft
10 through the high-ratio drive provided by the
discs 23, 24 and 25, and by now observing the
position of the vernier pointer 66, the operator
can locate exactly the frequency or station to
which he wants to tune.

From the foregoing it will be seen that I have
provided improved tuning mechanism in which
provision is made for dual-ratio tuning by rota-
tion of a single tuning knob, the action being
such that the condenser shaft is rotated through
a high-ratio connection for fine tuning during
rotation of the tuning shaft through a range
of approximately 360°, after which the condenser
shaft is rotated through a low-ratio connection
for coarse tuning. Furthermore, it will be seen
that my improved construction is relatively sim-
ple and inexpensive.

Various modifications, within the conception
of those skilled in the art, are possible without
departing from the spirit of my invention or the
scope of the claims.

I claim as my invention:

1. Tuning mechanism for a radio receiver
comprising a tuning shaft, an idler shaft, a third
shaft, means for driving the idler shaft from the
tuning shaft at a relatively high ratio, means
for driving the idler shaft from the tuning shaft
at a relatively low ratio and comprising 2 mem-
ber loose on the tuning shaft, an element car-
ried by the tuning shaft for rotating said member
with the tuning shaft, said element being freely
movable with respect to said member through
a given angle, means for releasing said first-
named means when the tuning shaft is rotated
in either direction to bring said element into
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position to rotate said member, and means for
driving the third shaft from the idler shaft.

2. Tuning mechanism for a radio receiver
comprising a tuning shaft, an idler shaft, a third
shaft, means for driving the idler shaft from
the tuning shaft at a relatively high ratio and
comprising complementary discs carried by the
tuning shaft and a disc fixed on the idler shaft
and having its edge disposed between the com-
plementary discs, spring means for urging said
complementary discs together into Irictional
driving engagement with said third-named disc,
means for driving the idler shaft from the tun-
ing shaft at a relatively low ratio and comprising
a member loose on the tuning shaft, an element
carried by .the tuning shaft for rotating said
member with the tuning shaft, said element
being freely movable with respect to said mem-
ber through a given angle, means associated
with said element and one of said complemen-
tary dises for releasing said complementary discs
from frictional driving engagement with said
third-named disc when said element is moved

through said angle, and means for driving the
third shaft from the idier shaft,
3. Tuning mechanism for a radio receiver

comprising a tuning shaft, a second shaft, means

for driving the second shaft from the tuning
shaft at a relatively low ratio comprising a gear
loose on the tuning shaft and a pinion fixed on
the second shaft and meshing with said gear,
means for driving the second shaft from the
tuning shaft at a relatively high ratio compris-
ing a pair of complementary discs carried by the
tuning shaft and a third disc fixed on the second
shaft and having its edge disposed between said
pair of discs, spring means for urging said com-
plementary discs together, said gear being pro-
vided with a projection, an arm carried by the
tuning shaft and arranged to engage said pro-
jection to rotate said gear, and means con-
necting said arm to one of said complementary
discs for rotation therewith and operable to
spread said complementary discs apart as the
tuning shaft is rotated in either direction to
cause rotation of said gear by said arm.
JOHN H. TEAPF.



