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This invention relates to radio frequency tuners for 
use, for example, in television receivers or the like. 
One object of the present invention is to provide a 

tuner having a new and improved cam drive which is 
arranged so as to be individually adjustable in each of 
the positions or channel settings of the tuner. ’ 
A further object is to provide a new and improved 

cam drive having an adjustable cam which provides its 
own detenting action to deñne the various positions'of 
the cam. 

Another object is to provide a new and improved cam 
drive having a cam which may be adjusted easily and 
accurately for each of the channel settings, yet is easy 
to manufacture and is low in cost. , . 
A further object is to provide a tuner having new and 

improved means for moving a plurality of tuning sleeves 
along coils, while establishing circuit connections to 
the sleeves. 

Another object is to provide a tuning element having 
new and improved means whereby a tuning sleeve is 
moved along a coil. p 

Further objects and advantages of the present inven 
tion will appear from the following description, taken 
with the accompanying drawings, in which: 

Fig. 1 is a front elevational view, partly in> section, of 
a tuner to be described as an illustrative embodiment of 
the present invention. , 

Fig. 2 is a top plan view of the tuner of Fig. 1. 
Fig. 3 is an elevational sectional view, taken generally 

along the line 3-3 in Fig. 2. 
Fig. 4 is a fragmentary elevational sectional view taken 

generally along the line 4-4 in Fig. 2. K p 
Fig. 5 is a greatly enlarged fragmentary longitudinal 

sectional view taken through a tuning element shown in 
Fig. 3. 

Fig. 6 is'a greatly enlarged fragmentary longitudinal 
sectional view taken through a tuning element shown in 
Fig. 4. 

Fig. 7 is a view similar to Fig. 1, but showing a modi 
fied adjustable tuning cam. 
As already indicated, Figs. l-6 illustrate a radio fre 

quency tuner 10 such as may be employed in connection 
with a radio or television receiver. While the tuner may 
be arranged to cover various frequency ranges, the il 
lustrated tuner 10 is particularly adapted to cover the 
VHF (very high frequency) television band, comprising 
the commercial television channels numbered 2 through 
13. This represents a frequency range from 54 to 216 
megacycles. 
The illustrated tuner 10 has a plurality of variable 

tuning elements collectively designated 12. Any num 
ber of variable tuning elements might be employed, but 
in this case there are four, individually designated as 
12a, 12b, 12e and 12d. The tuning elements 12 are 
quite similar to one another, although not identical, as 
will be noted shortly. Each of the tuning elements 12 
comprises an inductance coil 14 which is tuned by means 
of a sleeve or ring 16 adapted to slide along the outside 
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2 
of the coil. The sleeves 16 are the same for each of the 
ñrst three tuning elements 12a, 12b, 12e, but the sleeve 
for the fourth tuning element 12d is somewhat different 
from the others, and hence will be designated 16d. 
The coils 14 may be formed in various suitable ways, 

but each of the illustrated coils takes the form of a flat, 
generally helical conductive ribbon, of copper or other 
suitable material, supported on a cylindrical form 18. 
It is preferred to form the coil 14 on the form 18 by cir 
cuit printing methods. Such methods are known to those 
skilled in the art and need not be described. It is pre 
ferred to cover the coil 14 with a coating 20 of a di 
electric material which atïords electrical insulation and 
mechanical protection for the coil. The coating 20 may 
be made of an epoxy resin, or various other suitable ma 
terials. As illustrated, the width of the coil ribbon 14 
varies along the length of the coil, to obtain a desirable 
tuning curve, but this is merely convenient and is not 
necessary to the present invention. The coil form 18 
may be made of a suitable insulating material such as 
glass, plastics or the like. The coil ribbon 14 need be 
only a few thousandths of an inch thick and the coating 
20 may also be quite thin. 

p , 

ICC 

Each of the rings or sleeves 16 may be formed to , 
slide closely but easily along the corresponding coil 14. 
The rings 16 may be made of brass, copper or other suit 
able conductive material. 

In the case of the tuning elements 12a, 12b and 12e, 
each element provides a two terminal tuned circuit, with 
the movable sleeve 16 as one terminal and one end of 
the coil 14 as the other terminal. Thus, a terminal lead 
22 may be connected to the lower end of each coil 14. 
Circuit'connections may be made to the sleeves 16 by 
means of ñexible conductive rods 22a and 22b which also 
are employed to move the sleeves along the coils 1'4. 
The flexible rod for the first tuning element 12a is shown 
as a solid spring rod or wire, designated 22a, while the 
rods for the second and third tuning elements 12b and 
12c are shown as being made of closely coiled wire, 
and thus are designated 22b. Either of these construc 
tions may be employed for any of the rods. In this 
case, the rods 22a and 22b are soldered, welded or 
otherwise secured to ñanges 24 which project outwardly 
from the sleeves 16 adjacent the upper and lower ends 
thereof. The solder or weld deposits are shown at 26. 

In the case of the fourth tuning element 12d, capaci 
tive coupling is established to the sleeve 16d by an outer 
coupling sleeve 28, in which the sleeve 16d is received 
with a close but free sliding ñt. In this case, the coupling 
sleeve 28 is suflìcien'tly elongated to extend along sub 
stantially the entire length of the coil 14 for the tuning 
element 12d. To provide capacitive coupling between 
the sleeve 16d and the sleeve 28, a dielectric material is 
interposed between the sleeves. This dielectric material 
might be air, but-is shown as an insulating coating 30. 
While the insulated coating 30 is applied to the outside 
of the sleeve 16d, it might be applied to the inside of the 
coupling sleeve 28. 

Thus the coil 14, the sleeve 16d and the coupling sleeve 
28 for the fourth tuning element 12d form a two-terminal 
tuned circuit with the coupling sleeve 28 as one termi 
nal and one end of the coil 14 as the other terminal. As 
in the case of the other tuning elements, a terminal lead 
32 »is connected to the lower end of the coil 14, but in 
this case a second terminal lead 34 is connected to the 
coupling sleeve 28. 
The sleeve 16d is adapted to be moved along the cor 

responding coil 14 by a flexible rod 36, which may be 
made of either conductive or insulating material. The 
illustrated rod 36 is‘connected to the outside of the tuning 
sleeve 16d and is arranged to extend through an open 
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ing 38 in the coupling sleeve 28. As shown, the open 
ing 38 takes the form of a longitudinal slot extending 
through the sleeve 28 -for most of the length thereof. 
For each of the tuning elements 12, the sleeve 16 is 

capacitively coupled to the portion of the coil 14 immedi 
ately within the sleeve. As the sleeve 16 is moved to 
ward the lower end of the coil 14, the effective inductance 
between the sleeve and the lower end of the coil de 
creases. This variable inductance is resonated by the in 
herent or distributed capacitance of the coil, acting in 
conjunction with the capacitance between the sleeve and 
the coil, and any distributed or lumpedA capacitance that 
may |be provided by any circuit connected to the coil. 
In the case of the tuning elements 12a, 12b and 12e, con 
ductive connections are made to the sleeves 16 by way 
of the drive rods 22a and 22b. In the case of the 
fourth tuning element 12d, the sleeve l16d is coupled 
capacitively to the sleeve 28 to which circuit connections 
may be made. 
The tuning elements 12 may be arranged in various 

circuits, and it will not be necessary to describe a specific 
circuit. However, it may be of interest to note that the 
first tuning element 12a may be employed in an antenna 
circuit, for coupling an antenna to the input of a radio 
frequency amplifier stage. The tuning elements 12b 
and 12e may be employed in an interstage coupling cir 
cuit to couple the output of the amplifier stage to the 
input of a superheterodyne mixer stage. The fourth tun 
ing element 12d may be employed to tune a local super 
heterodyne oscillator. Arrangements of this sort are well 
known to those skilled in the art. Thus, the tuning ele 
ments 12 are mounted on a metal chassis 40 which also 
supports tubes or other amplifying elements 42 and 44 

 for use in the radio frequency amplifier, mixer and oscil 
lator. 

All of the tuning elements 12 are ganged together for 
simultaneous operation. Thus, the operating rods 22a, 
22b and 36 are connected to a swing frame or member 
46 adapted to be operated by a cam 48. 'I‘he swing 
frame 46 has arm portions 50 which are connected to 
the chassis 40 by pivots 52. In this case, the pivots 52 
take the form of balls seated in openings 54 and 56 
formed in the arms 50 and the chassis 40. A cross bar 
58 extends between the arms 50. 

In this case, the operating rod 22a for the first tuning 
element 12a is connected directly to a generally hori 
zontal flange 60 formed on the cross bar 58. More 
specifically, the lower end of the flexible rod 22a is 
soldered, welded or otherwise secured in an opening 62 
formed in the flange 60, the solder or weld deposits 
being indicated at 64. Thus, the sleeve 16 for the first 
tuning element 12a is conductively connected to the 
chassis 40 through the rod 22a, the swing frame 46, and 
the pivots 54. ' 

It will be seen that the rods 22b for the second and 
third tuning elements 12b and 12c are soldered or other 
wise secured in eyelets 66 mounted on an insulating plate 
or other member 68 secured to the flange 60. Circuit 
connections may be made to the rods 22b by means of 
ñexible leads 70. One end of each lead 70 is soldered or 
otherwise connected to the lower end of the corre 
sponding rod 22b. Each lead 70 extends along a path 
intersecting or closely approaching the axis of the pivots 
54. The opposite ends of the leads 70 are connected 
to circuit terminals 72. The passage of the leads 70 
along paths adjacent the axis of the pivots minimizes 
the extent to which the leads are flexed when the frame 
46 is swung to vary the positions of the tuning sleeves 16. 

In the illustrated arrangement, the flexible operating 
rod 36 for the fourth tuning element 12d is also secured 
to an eyelet 73 mounted on the insulating plate 68, but 
no circuit connection is made to the rod 36. 
The cam 48 is actually engaged by a follower roller 

74 which is rotatably mounted on the front portion of 
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be provided to operate the shafts 78 and 84. 

4 
or more suitable springs 76 

are provided to bias the swing frame 46 upwardly so as 
to maintain the roller 74 in engagement with the cam 48. 
The illustrated tuning cam 48 is in the form of a 

substantially tlat plate having a body portion 77 which 
is secured to a horizontal tuning shaft 78. Front and 
rear bearings 80 and 82 are provided to support the shaft 
78 for rotation. As disclosed and claimed in the co 
pending application of Louis E. Coutermash, Serial No. 
499,269, filed April 5, 1955, now Patent No. 2,872,824, 
the bearings 80 and 82 are arranged to shift the cam 
48 bodily, in response to the rotation of a fine tuning 
shaft 84, so as to provide for fine adjustment of the 
tuning elements 12. Thus, the fine tuning shaft 84 is 
in the form of a sleeve which is rotatably received around 
the main tuning shaft 78. Coaxial knobs 86 and 88 may 

In the 
illustrated construction, the outside of the fine tuning 
shaft 84 is coaxial with the outside of the main tuning 
shaft 78, but the rear-end of the fine tuning shaft 84 
is formed with an eccentric cam portion 90, which is 
received in a notch or slot 92 formed in the chassis 40. 
A wire bow spring 94 has its ends anchored _to the chassis 
40, while its mid portion is bowed upwardly over the 
fine tuning shaft 84, and forwardly in front of the en 
larged cam portion 90 so as to urge the cam 90 down 

the swing frame 46. One 

wardly into the notch 92, while urging the ñne tuning v 
shaft 84 rearwardly. Theillustrated rear bearing 82 takes 
the form of a _ball which is seated in openings 96 and 98 
formed in the tuning shaft 78 and the chassis 40. The 
ball 82 and the openings 96 and 98 are disposed on the 
axis of the shaft 78. It will be seen from Fig. 3 that 
the rear end of the fine tuning shaft 84 engages the front 
end of a hub 100 secured to the tuning shaft 78. The 
hub 100 serves as a support for the cam 48. Thus, the 
bow spring 94 biases the main tuning shaft 78 rearwardly 
so as to prevent any play between the ball bearing 82 
and the shaft. l 

When the tine tuning shaft 84 is rotated, the eccentric 
cam 90 shifts the main tuning shaft 78 about a small 
orbit, with the result that the shaft 78 and the cam 48 
are moved upwardly and downwardly to a slight extent. 
This changes the positions of the tuning sleeves 16, with 
the result that the rotation of the shaft 84 effects fine 
tuning. The shaft 78 is also shifted laterally to a slight 
extent, but this has no substantial effect on the tuning. 
The cam 48 is arranged so that it may be~adjusted to 

provide precise tuning for each of the twelve television 
channels to be covered by the tuner. It will be realized, 
of course, that the coverage of twelve channels is merely 
by way of example, and that any suitable number of 
channels might be covered. 

Thus, the illustrated cam 48 has twelve distinct, ad 
justable lobes, 102-113, corresponding to the television 
channels 2-13. All of the adjustable lobes 102113 are 
much the same. In Fig. l, the lobe 110 happens to be 
engaging the follower roller 74. This lobe 110 will 
be described in detail, and may be taken as typical of 
all of the lobes 102-113, except as otherwise noted. 

Thus, each lobe, and particularly the lobe 110, .is 
formed with a main or outer portion 116 which is adapted 
to be engaged by the follower roller 74 and is disposed 
outwardly of the supporting or body portion 77 of the 
cam 48. A narrow neck portion 118 extends in a gen 
erally radial direction between the main portion 116 of 
the lobe and the body portion 77 of the cam 48. The 
main portions 116 and the neck portions 118 of all of 
the lobes may be formed integrally with the illustrated 
cam 48, by stamping the cam from'sheet metal. It will 
be seen that the main portion 116 is formed with oppo 
site side edges 120 and 122, and that vthe neck portion 
118 is adjacent the edge 122, but remote from the edge 
120. Thus, the neck portion 118 is offset with respect 
to the main portion 116 of the lobe. In this way, the 
main portion 116 will be moved mostly in a radial di 



t s 
' rection if the neck portion 118 isbent. The angular posi- , 
tion of the lobe about the shaft 7-8 will be changed very 
little by the bending of the neck portion 1.18. A slot 
124 is formed in each lobe to receive a screw driver or 
other tool for use in bending the lobe so as to change 
its radial position and therebysecure exact tuning of the 
tuning elements 12. ' 
The description offered thus far applies to all of the 

adjustable lobes 102-113. All of the lobes are also 
arrangedvto provide their own detenting action, so that 
the cooperation between the lobes _ and the follower 
roller 74 will detain the cam accurately in all of its chan 
nel settings. The detaining action of the lobes 102-105I 
and 108-112 is essentially the same and will be de 
scribed with relation to the lobe 110„ but the detaining 
action of the lobes 106, 107 and 113 is somewhat differ 
ent and will be described separately. 

Thus, the lobe 110 has a peripheral portion 126 which 
is formed with a fairly deep detent notch 128 adapted to 
receive the roller 74 so that the roller will detain the 
cam 48 in the channel seating corresponding to the par 
ticular lobe. There are spaces 130 between the lobe 
110 and the adjacent lobes 109 and 111, but the spaces 
130 are made as narrow as possible so as to minimize 
any tendency for the roller to enter the spaces. The 
spaces 130 are considerably narrower than the detent 
notches 128. Moreover, the adjacent lobes are arranged 
with outer edge portions 132 and 134, on opposite sides 
of the spaces 130, which approach the spaces with the 
same angle of inclination so that the roller 74 will pass 
smoothly over the spaces 130. Thus, the edgepo'rtion 
132 slants downwardly toward the space 130, while the 
edge portion 134 slants downwardly at substantially the 
same angle away from the space 130. The slant is sufli 
cient to prevent the roller 74 from being detained in the 
space 130. ¿ ,Y 

In the case of the lobes 106, 107 and 113, the roller 
74 is detained between thelobe and an adjacent lobe of 
the cam 48. 
form of fixed or non-adjustable lobes 136 and 138 on 
the cam 48. The fixed lobe 136 is positioned between 
the lobes 106 and 107 and thus cooperates with both of 
these lobes inproviding detenting action. The lobe 113 
may be taken as typical of the lobes 106-107 and 113, 
and the following description with respect to the lobe 113 
will sutlice with regard to all three of these lobes. Thus, 
a space or slot 140 is formed between the lobe 113 and 
the fixed cam lobe 138. The lobe 113 has a peripheral 
portion 142 which slopes downwardly at a fairly sharp 
angle into the space 140. On the opposite side of the 
space 140 the lìxed lobe 138 has a cooperate peripheral 
portion 144 which also slopes downwardly into the space. 
Thus, kthe sloping portions 142 and 144 combine with the 
space 144 to form a detent notch adapted to receive the 
roller 74. 

Between the ñxed lobe 138 and the lobe 102, the cam 
48 has a detent notch 146 which provides an additional 
setting of the cam for use when the tuner is to be em 
ployed in connection with an ultra high frequency con 
verter, for tuning the ultra high frequency television band. 

Fig. 7 illustrates a modified cam 148 which may be the 
>same as the cam 48, except that the cam 148 has adjust 
able lobes 150, all of which are similar in construction 
to the lobe 113 of the cam 48. Thus, each of the lobes 
150 has a main or outer portion 152 and an oñset neck 
portion 154, as in the case of the cam 48. A tool receiv 
ing slot 156 is formed in the main portion 152. Spaces 
158 are formed between the lobes 150. On opposite sides 
of each space 158, the adjacent lobes 150 have peripheral 
portions 160 and 162 which slant into the space so as to 
combine with the space to form a detent notch. The pe 
ripheral portion 160 of each lobe 150 is remote from the 
neck portion 154, while the peripheral portion 162 is 
relatively near the neck portion. Thus, the roller 74 en 
gages one of the adjacent lobes at a point remote from 

In this case, such adjacent lobes take thev 
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, the neck portion so that the position of the roller will 
be ected to a maximum extent by bending the neck por 
tio . The roller engages the other of the adjacent lobes 
at a point near the neck portion so that the roller will be 
affected very little by bending this neck portion. This 
arrangement obviates any objectionable interdependence 
between the adjustments of the adjacent lobes. Between 
the opposite peripheral portions 160 and 162 on each 
lobe 150, the lobe has an outwardly arching portion 164 
over which the roller 74 is adapted to pass without any 
detaining action. ` ‘ 

In the operation of the main embodiment of Figs. 1-6, 
the tuner is >adjusted to the various television channels by 

, rotating the main tuning shaft 78 so as to bring each 0f 
the adjustable lobes 102-113 in succession into engage 
ment with the cam follower roller 74. Each lobe pro 
vides its own detaining action, as just explained. Any 
channel may be adjusted individually by setting the tuner 
to that channel, inserting a screw driver’ or other tool 
into the slot 124 and bending the lobe in the plane of the 
cam 48 so as to shift the radial position of the lobe. ` This 
will change the position of the roller 74 and thereby shift 
the tuning sleeves 16. For a small range of fìne'tuning at 
any channel, the tine tuning shaft 84 may be rotated so 
that the eccentric cam 90 will bring about a bodily shift 
ing movement of the shaft 78 and the cam 48. 
The action of the cam 48 on the roller 74 swings the 

frame 46 about its pivots 54. The flexible rods 22a, 22b 
and 36 transmit the vertical movement of the frame 46 
to the tuning sleeves 16, so as to slide the sleeves along 
the coil 14. This varies the inductance between the lower 
end of each coil and the corresponding sleeve 16. » 

It will be apparent that the adjustment of the cam 48 
for each channel is easily accomplished. Nevertheless, 
the adjustable cam may be manufactured very easily and 
at low cost. ' 

Various modifications, alternative constructions and 
equivalents may be employed without departing from the 
true spirit and scope of the invention as exemplified in 
the foregoing description and defined in the following 
claims. 

I claim: 
1. In a tuner, the combination comprising a movable 

tuning element, a cam follower connected to said element, 
a rotatable tuning shaft, a tuning cam secured to said 
shaft, and means resiliently biasingsaid follower against 
said cam, said cam comprising a substantially ñat plate 
having a body portion secured to said shaft, a plurality of 
distinct lobes en-gageable with said cam follower, said 
plate being substantially perpendicular to the axis of said 
shaft, each of said lobes being integral and co-planar 
with said body portion but spaced outwardly therefrom 
with a slot therebetween and a plurality of narrow arm 
portions extending between said lobes and said body por 
tion and being bendable for adjusting the radial extent 
of said lobes, each of said arm portions being integral with 
and connected between said body portion and one side 
edge of the corresponding lobe, said arm portions thereby 
being in offset relation to said lobes, said lobes having 
peripheral portions defining detent notches for receiving 
said cam follower and detaining said cam with said cam 
follower engaging each of said lobes. 

2. In a tuner, the combination comprising a movable 
tuning element, a cam follower connected to said element, 
a rotatable tuning shaft, a tuning cam secured to said 
shaft, and means resiliently biasing said follower against 
said cam, said cam comprising a substantially flat plate 
having a body portion secured to said shaft, a plurality 
of distinct lobes engageable with said cam follower, said 
plate being substantially perpendicular to the axis of said 
shaft, each of said lobes being integral and co-planar with 
said body portion but spaced outwardly therefrom with 
a slot therebetween and a plurality of narrow arm por 

' tions extending between said lobes and said body portion 
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and being bendable for adjusting the radial extent of said 
lobes, each of said arm portions being integral with and 
connected between said body portion and one side edge 
of the corresponding lobe, said arm portions thereby being 
in offset relation to saidy lobes, each of said lobes having ~ 
a peripheral portion with a detent notch formed therein 
for receiving said cam follower and thereby detaining 
said cam in successive positions with said follower en~ 
gaging each of said lobes. - 

3. In a tuner, the combination comprising a» movable 
tuning element, a cam follower connected to said element, 
a rotatable tuning shaft, a tuning lcam secured toA said 
shaft, and means resiliently biasing said follower against 
said cam, said cam comprising a substantially flat plate 
having a body portion secured to said shaft, a plurality 
of distinct lobes engageable with said cam follower, said 
plate being substantially perpendicular to the axis of said 
shaft, each of said lobes being integral and co-planar with 
said body portion but spaced outwardly therefrom with 
a slot therebetween and a plurality of narrow arm por 
tions extending between said lobes and said body portion 
and being bendable for adjusting the radial extent of said 
lobes, each of said arm portions being integral with and 
connected between said body portion and one side edge of 
the corresponding lobe, said arm portions thereby being in 
offset relation to said lobes, said lobes having spaces there 
between, each of said lobes and the adjacent lobe having 
inwardly inclined peripheral portions on opposite sides 
of the space therebetween to define a detent notch for 
receiving said cam follower and thereby detaining said 
cam with said follower engaging each of said lobes at 
a point remotefrom said neck portion on one of said 
adjacent lobes, but near said neck portion on the other 
of said adjacent lobes. 

4. In a radio frequency tuner, the combination com 
prising a movable tuning element, a cam follower roller 
connected to said element, a rotatable tuning shaft, a tun 
ing cam secured to said shaft, and a spring biasing said 
roller against said cam, said cam comprising a substanti 
ally ñat plate having a body portion secured to said shaft, 
a plurality of distinct lobes disposed outwardly of said 
body portion and engageable with said roller, said plate 
being substantially perpendicular to the axis of said shaft, 
each of said lobes being integral and co-planar with said 
body portion but spaced outwardly therefrom with a slot 
therebetween and a plurality of narrow arm portions ex 
tending between said lobes and said body portion, each 
of said arm portions being integral with and disposed 
between said body portion and one side edge of the cor 
responding lobe, said arm portions being bendable in the 
plane of said plate for adjusting the radial extent of said 
lobes, each of'said lobes having a tool receiving slot there 
in for use in bending said lobe, said lobes having portions 
defining detent notches for receiving said roller and de 
taining said cam with said roller engaging each of said 
lobes in succession. 

5. In a radio frequency tuner, the combination com 
prising a movable tuning element, a cam follower roller 
connected to said element, a rotatable tuning shaft, a 
tuning cam secured to said shaft, and a spring biasing 
said roller against said cam, said cam comprising a sub 
stantially ñat plate having a body portion secured to said 
shaft, a plurality of distinct lobes disposed outwardly of 
said body portion and engageable with said roller, said 
plate being substantially perpendicular to the axis of said 
shaft, each of said lobes being integral and co~planar with 
said body portion but spaced outwardly therefrom with 
a slot therebetween and a plurality of narrow arm por 
tions extending between said lobes and said body portion, 
each of said arm portions being integral with and dis 
posed between said body portion and one side edge of 
the corresponding lobe, said arm portions being bendable 
in the plane of said plate for adjusting the radial extent 
of rsaid lobes, each of said lobes having a tool receiving 
slot therein for use in bending said lobe, each of said lobes 
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having opposite side edges with a peripheral portion ex 
tending therebetween and a detent notch formed in said 
peripheral portion for receiving said roller, said notches 
detaining said cam with said roller engaging each of said 
lobes in succession. 

6. In a radio frequency tuner, the combination com 
'prising a movable tuning element, a cam follower roller 
connected to said element, a rotatable tuning shaft, a 
tuning cam secured to said shaft, and a spring biasing said 
roller against said cam, said cam comprising a substanti 
ally flat plate having a body portion secured to said shaft, 
a plurality of distinct lobes disposed outwardly of said 
body portion and engageable with said roller, said plate 
being substantially perpendicular to the axis of said shaft, 
each of said lobes being integral and co-planar with said 
body portion but spaced outwardly therefrom with a slot 
therebetween and a plurality of narrow arm portions ex 
tending between said lobes and said body portion, each 
of said arm portions being integral with and disposed be 
tween said body portion and one side edge of the corre 
sponding lobe, said arm portions being bendable in the 
plane of said plate for adjusting the radial extent of said 
lobes, each of said lobes having a tool receiving slot there 
in for use in bending said lobe, each of said lobes having 
a side edge remote from the corresponding neck portion 
and a side edge near said neck portion, said lobes having 
spaces therebetween, each of said lobes and the adjacent 
lobe having peripheral portions angling inwardly on oppo 
site sides of the spaces therebetween to define a detent 
notch for receiving said roller to detain said cam with 
said roller engaging each of said lobes in succession adja 
cent said remote edge thereof. l 

7. In a tuner, the combination comprising a movable 
tuning element, a cam follower connected to said element, 
a rotatable tuning shaft, a tuning cam secured to said shaft, 
and means resiliently biasing said follower against said 
cam, said cam comprising a substantially ñat plate hav~ 
ing a body portion secured to said shaft, a plurality of 
distinct lobes engageable with said cam follower, said 
plate being substantially perpendicular to the axis of 
said shaft, each of said lobes being integral and co-planar 
with said body portion but spaced outwardly therefrom 
with a slot therebetween and a plurality of narrow arm 
portions integral with and extending between said lobes 
and said body portion and being bendable for adjusting 
the radial extent of said lobes, at least some of said lobes 
having peripheral portions defining detent notches for 
receiving said cam follower and detaining said cam. 

8. In a tuner, the combination comprising a movable 
tuning element, a cam follower connected to said element, 
a rotatable tuning shaft, a tuning cam secured to said 
shaft, and means resiliently biasing said follower against 
said cam, said cam comprising a substantially ñat plate 
having a body portion secured to said shaft, a plurality of 
distinct lobes engageable with said cam follower, said 
plate being substantially perpendicular to the axis of said 
shaft, each of said lobes being integral and co-planar with 
said body portion but spaced outwardly therefrom with 
a slot therebetween and a plurality of narrow arm por 
tions integral with and extending between said lobes and 
said body portion and being bendable for adjusting the . 
radial extent of said lobes, at least some of said lobes 
having peripheral portions with detent notches formed 
therein for receiving said cam follower and thereby de 
taining saìd cam. 

9. In a tuner, the combination comprising a movable 
tuning element, a cam follower connected to said element, 
a rotatable tuning shaft, a tuning cam secured to said 
shaft, and means resiliently biasing said follower against 
said cam, said cam comprising a substantially fiat plate 
having a body portion secured to said shaft, a plurality 
of distinct lobes engageable with said cam follower, said 
plate being substantially perpendicular to the axis of said 
shaft, each of said lobes being integral and co-planar with 
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said body portion but spaced outwardly therefrom with 
a slot therebetween‘and a plurality of narrow arm por~ 
tions integral with and extending between said lobes and 
said body portion and being bendable for adjusting the 
radial extent of said lobes, said lobes having spaces there 
between, at least some of said lobes and the adjacent lobes 
having inwardly inclined peripheral portions on opposite 
sides of the spaces therebetween to deñne detent notches 
for receiving said cam follower and thereby detaining 
said cam. ' ‘ 

10. In a tuner, the combination comprising a plurality 
' of coils, each of said coils having a conductive tuning ring 
slidable in a substantially straight line along the outside 
thereof with insulating means between said ring and said 
coil to provide for capacitive energy exchange there 
between, means for effecting a circuit connection to one 
end of each of said coils, a swing frame having pivot 
means supporting said frame for swinging movement to 
ward and away from said coils in a direction generally 
parallel to the axes of said coils, a plurality of tlexible 
conductive rods connected between said frame and said 
respective tuning rings for operating said rings and effect 
ing circuit connections thereto, each of said rods having a 
rigid connection tothe corresponding ring and being se 
cured to said swing frame for movement therewith, a cam 
for swinging said frame to move said rings along said 
coils, and a main frame having means thereon supporting 
said coils and said pivot means, at least one of said rods 
having a flexible lead connected thereto and extending 
between said swing frame and said main frame along a 
path closely adjacent the axis of said pivot means. 

11. In a tuner, the combination comprising a plurality 
of tuning devices having respective movable conductive 
tuning elements constituting temtinals of said devices, 
said elements being movable along substantially straight 
generally parallel paths, a main frame having means 
thereon supporting said devices, a swing frame having 
pivot means supporting said swing frame on said »main 
frame for swinging movement in a direction correspond 
ing generally to the direction of movement of said tun 
ing elements, and a plurality of ñexible conductive rods 
connected between said swing frame and said respective 
tuning elements, each of said rods having a rigid con 
nection to the corresponding tuning element and being se 
cured to said swing frame for movement therewith, at 
least one of said rods having a ñexible lead connected 
thereto and extending between said swing frame and said 
main frame along a path adjacent the axis of said pivot 
means. ' 
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12. In a tuner, the combination comprising a coll hav 

ing a »conductive tuning >ring slidable in a substantially 
straight line along the outside thereof with insulating 
means between said ring and said coil to provide for ca 
pacitive energy exchange therebetween, a swing frame 
having pivot means supporting said frame for swinging 
movement toward and away from said coil in a direction 
generally parallel to the axes of said coil, a ñexible con 
ductive rod connected between said frame and said tuning 
ring for operating said ring land effecting a circuit con 
nection thereto, each of said rods having a rigid connec 
tion to the corresponding ring and being secured to said 
swing frame for movement therewith, means for swinging 
said frame to move said ring along said coil, and a main 
frame having means thereon supporting said coil and 
said pivot means. ' 

13. In a tuner, the combination comprising a tuning 
device having a movable conductive tuning element con» 
stituting a terminal of said device, said device having 
means supporting said tuning element for substantially 
straight line movement, a main frame having. means there 
on supporting said device, a swing frame having pivot 
means supporting said swing frame on said main frame 
for swinging movement in a direction corresponding gen 
erally to the direction of movement of said tuning e1e~ 
ment, and a ñexible conductive rod connected between 
said swing frame and said tuning element, each of said 
rods having a rigid connection to the corresponding tun 
ing element and being secured to said swing frame for 
movement therewith, said rod having a flexible lead con 
nected thereto and extending between said swing frame 
and said main frame along a path adjacent the axis of 
said pivot means. 
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