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1 Claim. (Cl. Z50-_40) 

This invention relates to tuners for radio or television 
frequencies, and pertains particularly to tuners adapted 
to cover the commercial very high frequency (VHF) and 
ultrahigh-frequency (UHF) television bands. 
One object of the present invention is to provide a new 

and improved all-band television tuner utilizing a VHF 
tuner and a UHF converter mounted thereon, with a 
changeover switch arrangement mounted on the UHF 
converter, but operated by a component of the VHF 
tuner. 
A further object is to provide a new and improved 

tuner of the foregoing character in which the change 
over switch is operated by a cam or'the like mounted 
on the main channel selector shaft of the VHF tuner, 
the shaft being arranged to have the usual VHF channel 
settings plus an extra changeover position, in which the 
UHF tuner is activated. 

Another object is to provide a new and improved 
tuner of the foregoing character in which virtually all of 
the cost of the VHF-UHF changeover arrangement is 
Vassigned to the UHF converter, so that the VHF tuner 
may be used or sold separately, without being burdened 
with any substantial extra cost due to its adaptabiity 
for use with the UHF converter. 

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 diagrammatic view, partly in section, of a 
VHF-UHF tuner to be described as an illustrative em 
bodiment of the present invention. 

Fig. 2 is a somewhat diagrammatic, elevational, sec 
tional view showing further details of the illustrative 
tuner. 

It will be seen that the drawings illustrate an all-band 
television tuner 10 utilizing a VHF tuner 12 and a UHF 
converter 14. Of course, the invention is applicable to 
other types of tuners or the like adapted to cover a 
plurality of bands, but it will be convenient to'illustrate 
'the invention in terms of an all-band television tuner. 

The illustrated tuners 12 and 14 constitute distinct 
units. Thus, the VHF tuner 12 has a chassis or frame 
16, while the UHlE` tuner 14 has a separate chassis 1S. 
As shown, the UHF chassis 18 is disengageably mounted 
on the front of the VHF chassis 16. The chassis 13 
may be secured to the chassis 16 by any suitable means, 
such as the illustrated tie plates 20, secured to the chassis 
by means of screws or the like 22. 
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Many` _details of the VHF tuner 12 are not strictly i 
essential to the present invention, but nevertheless are 
of interest. Thus, the illustrated tuner 12 is of the super 
heterodyne type, having a radio frequency amplifier stage 
24 and a mixer or converterstage 26. The input rcircuit 
of the amplifier stage -24 is represented by an input ter 
minal 28. ~ Au antennafor the VHF band may ï'b‘e'con 
nectedlto a pair of antenna` terminals 30 and 3i on the 
tuner 12. The terminals 30 and 31 are connected tothe 

` input of an antenna transformer 34. From the trans 
former 34, the signals from theV antenna are routed to 
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the input terminal 28 through a changeover switch 36, to 
be described in detail presently. 
The radio frequency amplifier 24 merely amplifies the 

input signals and passes them on to the input of the 
mixer stage 26. The mixer stage 26 also receives the 
output of an oscillator 38 which produces a signal differ 
ing in frequency from the input signals by a fixed inter 
mediate frequency. Thus, by the Well-known super 
heterodyne effect, the mixer stage 26 produces an output 
at the intermediate frequency. This output is delivered 
at an output terminal 40, which may be connected to an 
intermediate frequency amplifier, and thence to other 
components of a television receiver, not of particular 
interest to the present invention, 
illustrated. 
The amplifier 24, the mixer 26, and the oscillator 38 

are equipped with variable tuning devices 42, 43, 44 and 
45, so that their operating frequencies may be varied to 
cover the twelve channels of the VHF television band. 
The tuning devices 42-45 may be of any desired or 
suitable construction. They are shown as movable mem 
bers adapted to vary the operating frequency of the 
tuner 12. Thus, the tuning devices 42‘and 43 vary the 
tuning of the input and the output circuits of the ampli 
fier 24, while the tuning device 44 variesl the tuning of 
the input circuit for the mixer 26. The tuning device 
45 is adapted to vary the operating frequency of the 
oscillator 38. 

In this case, the variable tuning devices 42-45 are 
ganged together for simultaneous operation by means of 
a main tuning or channel selector shaft 48 having cams 
49, 5t), 51 and 52 thereon for operating the respective 
tuning devices 42-45. The shaft 43 extends forwardly 
from the VHF chassis 16, and is illustrated as passing 
through the UHF tuner 14 as will be described in greater 
detail shortly. 

In order that each television channel may be tuned in 
with a high degree of precision, the VHF tuner`12 is 
equipped with the usual ñne tuning device 54, adapted 
to vary the frequency of the oscillator 38 over a small 
range. The ñne tuning device 54 is arranged to be 
operated by a cam 56 on a separate VHF tine tuning 
shaft 58, which is shown as a hollow shaft received co 
axially around the channel selector shaft 48. Coaxial 
operating knobs 60 and 62 may be secured to the front 
ends of the shafts 48 and 5S. 
The UHF converter 14 is also of the superheterodyne 

type. Thus, it comprises an antenna stage V64 having 
input terminals 65 and 66 adapted to receive UHF sig 
nals from a separate UHF antenna. The output of the 
antenna stage 64 goes to a mixer stage 67,V which also 
receives the output of an oscillator 68, so that the output 
signals from the mixer will be at the intermediate fre 
quency. The output of the mixer is delivered at an 
output terminal 70. The antenna stage 64, the mixer 67, 
and the oscillator 68 are provided with variable tuning 
devices 71, 72 and 73, which may be of any suitable type. 
In this case, the tuning devices 71, 72 and 73 take the 
form of movable members operated by cams 74,75 and 
76 on a UHF tuning shaft 7S. As shown, the shaft 7S 
is hollow and is coaxially received around the vfine ~’tun 
ing shaft 58. An operating knob 80 may be secured> to 
the frontend of the shaft 7S.A ’ 

In the Villustrated construction, the` changeoverV switch 
36 forms a part of the UHF converter 14. The switch l 

_- 36V has a VHF position and a UHF position; In the 
VHF position the VHF tuner 12 is fully activated, While ` 
the UHF tuneris rendered inactive. In the UHF posi 
tion, theUHF tuner 14»V is activated, while> the VHF 
tuner is rendered. incapable of handling=signals f_in' the 
VHF-band. ._ " " ' e »i 

while ihejvri?iuñer might be rendered totally trifle. " 

and hence not - 



tive for UHF operation, it is often convenient to employ 
the amplifier and mixer stages 24 and 26 as extra inter 
mediate frequency ampliñers for UHF reception. To 
achieve this mode of operation, the ampliñer and mixer 
stages 24 and 26 are tuned to the intermediate frequency, 
while the oscillator 38 is disabled. i Y 
Thus, the. illustrated changeover switch 36 comprises 

two units or sets of contacts 84 and 86. For VHF op 
eration, the contacts 84 connect the input terminal 28 of 
the amplifier 24 to the output of the VHF antenna trans 
former. At the same time, the contacts 85 supply power 
to the VHF oscillator 38, while disconnecting the sup 
ply of power to the UHF oscillator 68. For UHF recep 
tion, the contacts 84 connect the input terminal 28 to 
the output terminal 70 of the UHF mixer 64. Simul 
taneously, the contacts 86 supply power to the UHF os 
cillator 68, while cutting oí the supply of power to the 
VHF oscillator 38. 

Various contact arrangements may be employed to 
achieve this mode. of operation. As shown, the contacts 
84vcomprise a movable bridging contact 88 which con 
tinuously engages a fixed‘contact 89. The contact 88 
is engageable alternately with contacts 90 and 91. It 
will be seen that the contact S9 is connected to the VHF 
input terminal 28, while the contact `90 is connected to 
the output of the VHF antenna transformer 34. The 
contact 91 is connected to the output terminal 70 of 
the UHF tuner 14. In the VHF position of the switch 
36,V the contact 88 bridges the contacts 89 and 90, and 
thereby connects the VHF input terminal to the antenna 
transformer 34. In the UHF position, the contact 88 
bridges the contacts 89 and 91 so as to connect the input 
terminall 28 to the output terminal 70. ’ 

Similarly, the switch unit 86 comprises a movable 
bridging contact 94 which continuously engages a ñxed 
contact 95. This Contact is connected to a power supply 
terminal 96. The movable contact 94 is alternatively 
engageable with contacts 97 and 98, which are connected 
to power input terminals 99 and 100 on the VHF oscil 
lator 38 and the UHF oscillator 68. In the VVHF posi 
tion, the power supply terminal 96 is thus connectedto 
the VHF oscillator 38. y For UHF reception, the power 
supply terminal 96 is connected to the UHF oscillator 68. 
As already indicated, the VHF channel selector shaft 

48 may have the usual channel positions for the twelve 
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VHF television channels plus an additional position for ' 
UHF reception. 
v42, 43 and 44 is suchrthat they are tuned to the inter 
>mediate frequency when the shaft 48 is in the UHF 

' position. ' 

While the changeover switch 36 is on the UHF tuner 
. 14, it is arranged 'to be operated by theVHF channel 
selector shaft 48. In the illustrated construction, this 
1s Vaccomplished by providing the changeover switch 36 
Vwith anY operating member 104 whichextends between the 
UHF tuner14v and the VHF tuner 12. Means are ̀ pro 
vided _on the VHF channel selector shaft48 to shift the 
operating member 104 to the UHF position when the 

The construction of the tuning elements , 
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shaft is rotated to its UHF changeover position. In the  
illustrated construction, the switch operating member 104 

g is actuated by an extra cam element 106 connected to . 
. the channel selector shaft 48. It is convenient to> form' 
the'c'am element’ 106 as an extra lobe on one of the 
tuning _cams 49-52. In this case, the extra cam lobe 
1061s formedas a projection from'one .face of the oscil 

'i -lator cam 52. As shown to advantage in Fig. 2, the 

Y104 toward the cam 52. 
Y shaft?4_8_,vthe lobe 106 engages the member 104 and 

„ lswings?, the switch` sector'r 108 ‘to its I_IHFposition.V VA . 
„ suitable '5 stop Y412 Vmay* beA provided tfo‘limit the'. move-V 

sector108 in a direction such `as to move the member 
In the UHF position of the 

ment` ofthe sector 108 „towardthe 'cani»5,2.„`__¿"> 
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V¿switch operating member 104 may be connected to a l 
pivoted sectorr108 which carries the rrlovablerrcontactsv 
88y and' 94.' A spring 110 may bevprovided to bias they _ 
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It will be evident that the VHF tuner 12 is adapted to 
be used independently of the UHF converter 14. More 
over, the extra cam lobe 106 constitutes the only ele 
ment of the VHF tuner 12 which needs to be provided 
to adapt the tuner 12 for use with the UHF converter 14. 
In many geographical areas, there is an adequate num 
ber of VHF television broadcast stations. For such 
areas, it is usually quite sut‘ricient'toV provide the tele 
vision receivers with only the VHF tuner. In fact, it 
is generally not worthwhile economically to supply the 
UHF converter. . ~ . 

Of course, there are other geographical areas which 
are not adequately served by VHF television stations, 
but which are covered by ̀ UHF stations. VFor these 
areas, it is necessary to equip the television receivers 
with both the VHF tuner 12 and the UHF converter 
14. The changeover switch 36 is needed only 'when 
the UHF converter 14 is supplied. In the illustrated 
construction, the changeover switch 36 is a component 
of the UHF converter, so that the cost of the switch 
is borne by the UHF converter 14. Thus, the cost of 
the changeover switch does not burden the VHF tuner 
12, when sold separately. Nevertheless, the changeover 
switch is conveniently arranged for operation by the 
VHF channel selector switch. This is highlyA desirable 
so as to minimize the number of control knobs. It will 
be recognized that the present invention may be em~ 
ployed on various types of multiband tuners at cx 
tremely 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 
claim. 

I claim: 
In a unit for tuning a television receiver or the like, 

the combination comprising a iirst tuner for covering 
a first frequency band, said first tuner having a first 
chassis with variable tuning means thereon, a first tuning 
shaft rotatably mounted on said ñrst chassis for operating 
said tuning means, said shaft extending forwardly from Y 
lsaid iirst chassis, a second tuner having a second chassis 
with variable tuning means thereon for covering a sec 
ond frequencyV band, a hollow tuning shaft rotatably 
mounted on said second chassis for operating said second 
tuning means, means securing said second chassis to 
they front of said first chassis, Ysaid ñrst tuning shaft 
extending coaxially through vsaid hollow ytuning shaft, 
said iirst tuning shaft being rotatable to a plurality of 
channel positions and an additional changeover position, 
saidrsecond tuner comprising a switch mounted’on said 
second chassis and movable between first and second 
positions, said switch being eifectivein said first-posi 
tion to activate said first tuner while being effective in 
said second position to activate said second vtunensaid 
switch having an operating membermovable forwardly> 
and rearwardly and projecting rearwardly from said sec 
ond tuner to Vsaid firstY tuner, and a cam on said iirst 
tuning shaft of saidtirst tuner, said cam having a for 
wardly projecting cam lobeV thereon engageable with 
said operating member of said switch and'eifective to 
shift saidjswitch between said ñrst and second'positions 
when said first shaft is moved ‘intoY said changeover posi-v 
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