
United States Patent 
Ohaski 

15) 3,699,451 
[45] Oct. 17, 1972 

(54) 

72 

22 
(21) 

30 

52) 

51 
(58) 

56) 

2,179,298 
2,815,442 

Nov. 11, 1967 

ANTENNA SELECTION AND 
IMPEDANCE MATCHINGAPPARATUS 
Inventor: Tamaki Ohaski, 1629 Tanashi-shi, 

Tokyo, Japan 
Filed: Nov. 8, 1968 
Appl. No.: 774,394 

Foreign Application Priority Data 
Japan...................... 421.72253 

U.S. C. .................. 325/368, 325/370, 325/381, 
325.1387,325.1458 

Int. Cl. ............................................... H04b. 1118 
Field of Search......325/366, 268, 372, 370, 373, 

3251381, 374, 378; 334/7, 52, 55; 74/10.33; 
343/725,816 

References Cited 

UNITED STATES PATENTS 

1 / 1939 Mauke................... 3251372 X 
12/1957 Davis......................... 325/370 

3,503,270 3/1970 Ohashi....................... 334/7 X 

Primary Examiner-Robert L. Richardson 
Attorney-Waters, Roditi, Schwartz & Nissen 

(57) ABSTRACT 
On a frame having three cranks independently ad 
justable by rotation, there are slidably mounted tuning 
members each having three setting plates correspond 
ing to the three cranks and capable of being locked 
and released by a single pushbutton operation. 
Furthermore, there are provided a switch for 
switching in selectively one of a plurality of antennae, 
a variable element for the impedance matching of an 
antenna circuit including a feeder, a switch for 
switching in selectively one of a plurality of conver 
ters, and a variable element for the tuning of a par 
ticular converter, all of which are arranged to be 
moved with their respective cranks. As a result, anten 
na switching and band switching and frequency selec 
tion can be effected simultaneously by a single opera 
tion. 

6 Claims, 8 Drawing Figures 
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3,699,451 1. 
ANTENNA SELECTION AND MPEDANCE 

MATCHINGAPPARATUS 
DRAWING 

FIG. 1 is a diagram of an electric circuit in ac 
cordance with the invention; 

FIG. 2 is a top plan view of a pushbutton-type tuning 
apparatus, with a central portion omitted, according to 
the invention; 

FIG. 3 is a top plan view, partly in section, of a tuning 
member used therein; 
FIG. 4 is a front view of a setting plate used in the 

tuning member of FIG. 3; - 
FIG. 5 is a construction diagram of a variable ele 

ment used in the apparatus of the invention; 
FIG. 6 is an operation mechanism diagram of a chan 

geover switch employed in accordance with the inven 
tion; 

FIG. 7 is a side view of the tuning member of FIG. 3; 
and 

FIG. 8 is a top plan view of the tuner of FIG. 3 with 
the setting plates locked in position. 
DETALED EXPLANATION OF THE INVENTION 
This invention relates to a tuning apparatus with 

which selection can be made of a plurality of antennae 
provided for a television receiver or the like whereby 
electric waves coming to a selected antenna may be 
selected according to respective bands and any desired 
frequency in a band can be freely selected. Addi 
tionally, this invention is directed to a tuning apparatus 
by which tuning can be effected by a single operation 
and impedance matching between an antenna circuit 
including a feeder and a receiving input circuit can be 
effected at the time of tuning. 

It is well known that UHF is currently being used as a 
broadcast frequency for television and television 
receivers for both VHF and UHF are required. For 
these kinds of very high frequencies, however, it is dif 
ficult for a single antenna to receive various broadcast 
frequencies coming from various broadcasting stations 
efficiently, due to directivity and other problems. Ac 
cordingly, it is necessary for a single television receiver 
to provide a number of antennae which are different 
from each other with respect to incoming electric-wave 
direction. 
However, when a plurality of antennae are provided 

for a single receiver and these antennae are selectively 
used, a selecting circuit must be constructed with due 
regard to the product of the number of antennae and 
the number of bands. Such a circuit becomes very com 
plicated. Additionally, if a selecting operation thereof 
is effected at each time of tuning, the operation 
requires skill and is liable to be lacking in practicability. 
An object of the invention is to provide that the con 

struction of the selecting circuit may be simplified, and 
that antenna switching, band switching and frequency 
tuning can be effected by a single operation and, in ad 
dition, that the input signal can be transmitted most ra tionally. 
The invention will next be explained in detail with 

reference to the accompanying drawings. 
FIG. 1 shows an electric circuit according to the in 

vention. A A and As are antennae corresponding to 
broadcasting stations differing in direction. Sis a switch 
for selectively utilizing these antennae, C is a variable 
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2 
impeder such as a variable condensor connected to the 
switch Sfor impedance matching to an antenna circuit 
including a feeder. B, and B are converters, each of 
which comprises an RF amplifier circuit, a local-oscil 
lator circuit and a frequency-converter circuit, for 
respective bands such as VHF, UHF, etc., impedance 
matching being provided by the variable condensor C. 
S' is a change-over switch connected between the con 
verters B and B, and the subsequent IF amplifier cir 
cuit D. Switch S is arranged to move with the rotatable 
shaft of the variable condensor C, as will be shown. 
The construction of the variable condensor C is 

shown in FIG. 5. A movable electrode Co is mounted on 
a movable shaft X and a pair of stationary electrodes C. 
and C are disposed to the right and left of the movable 
electrode Co. When the shaft X is rotated to the posi 
tion where the movable electrode Co faces the stationa 
ry electrode C on one side, there is formed a variable 
condensor for the impedance matching of the con 
verter B on one side, and when the movable electrode 
Co faces the stationary electrode C on the other side, 
there is formed a variable condensor for impedance 
matching of the converter B, on the other side. 
As shown in FIG. 6, the change-over switch S' is ar 

ranged to be operated by a cam E mounted on the shaft 
X of the variable condensor C. It is so operated by the 
cam E that, when the movable electrode C is rotated in 
the direction of stationary electrode C, the switch S' 
closes the circuit S on the side of the converter Band, 
when the movable electrode C is rotated in the 
direction of the other stationary electrode C, the cir 
cuit S on the side of the other converter B is closed. 
The pushbutton-type tuning apparatus of the inven 

tion will next be explained in detail as follows: 
F, F, and Fa (FIG. 2) are cranks rotatably mounted 

on a frame G. These cranks have individual rotating ad 
justment mechanisms H1, H2 and Ha. I is a tuning 
member having a setting plate for setting the rotation of 
the corresponding cranks. A plurality of tuning mem 
bers corresponding to the number of tuning frequen 
cies are mounted slidably or the frame G. 
The variable condensor C and the change-over 

switch S', a variable element C" (C' and C) for tun 
ing in the converter circuits (each element C1 and C, 
preferably comprising an element for the RF amplifier 
circuit and an element for the local-oscillator circuit), 
and the switch S for antenna switching (as shown in 
FIG. 1) are arranged to move individually with respec 
tive of the cranks F, F, and Fa 
Next the construction of the tuning member I will be 

explained in detail with reference to FIG, 3. 
Element 1 is an arm whose front end is in engage 

ment with a supporting rod 2 projecting from the rear 
plate g of the frame. The rear end of the arm is in en 
gagement with a groove or slot in the front plate g'. 
This arm 1 is provided with a segment or semi-circular 
setting plate 4 rotatably attached thereto by a pin 3, a 
locking member 5 for locking the plate 4 in position, a 
wedge-shaped member 6 longitudinally slidable within 
a channel-shaped portion 1a provided on the arm 1 to 
actuate the locking member 5, and another segment or 
semi-circular setting plate 8 rotatably attached thereto 
by a pin 7 at a position spaced from the above-men 
tioned setting plate 4. Setting plate 8 has in its 
peripheral edge portion several slits 9 as shown in FIG. 
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4. Element 10 is an arm which forms a pair together 
with the arm 1 mentioned above. The front end thereof 
is in engagement with the supporting rod 2 and the rear 
end thereof has an inwardly bent engaging member 11. 
This arm 10 is connected through a pin 12 projecting 
from the wedge-shaped member 6 to the arm 1 and this 
pin 12 is slidable within a slot 13 in the arm 1. Addi 
tionally, this arm 10 has a tongue 14 engageable and 
disengageable with each of the slits 9 of the setting 
plate 8. This tongue 14 projects through a slot 15 in the 
arm 1. Thus, there is formed a first member I. I is a 
second member which is equivalent in construction to 
the first member 1 except that the setting plate 8 and 
the tongue 14 are omitted and in that the position of 
the setting plate 4' in relation to plate 4 of the arm 1 is 
different. In the drawing the second member I is distin 
guished from the first member I in that corresponding 
reference numerals are primed. Element 16 is an arm 
interposed between the first member I and the second 
member 1, and the arm 16 is provided at its rear end 
with a pushbutton 18 having its front surface 17 formed 
as an arc, a tiltable supplementary plate 19 which is to 
contact the rear end surfaces of the arms 10 and 10' 
while being pushed by the front surface 17, and an en 
gaging opening 20 in engagement with both the engag 
ing members 11 and 11", thus there being formed a 
third member I. These three members I, I, and la con 
stitute a single tuning member I, and those members 
are independently slidably mounted on the frame G, 
and the third member l is tiltable at its engaging por 
tion with the supporting rod 2. 

Elements 21 and resilient plate 5 keep the third 
member I between the first and second members I and 
I. Elements 22 and 23 are return springs for the first 
and second members I and I. Elements 24 and 25 are 
stops for the first and second members I and I. 
Each of the rotating adjustment mechanisms H and 

H in FIG. 2 is so constructed that when a knob 26 is 
pushed against a spring 27, a bevel gear 29 provided at 
the end of a shaft 28 meshes with a bevel gear 30 pro 
vided on the crank side and, when the knob 26 is 
released, the shaft 28 returns under the action of the 
spring 27. The rotating adjustment mechanism H, is so 
constructed that, upon rotation of a knob 31, a crown 
gear 34 meshes with a pinion 33 provided at the end of 
a shaft 32 and is rotated. This rotation is transmitted to 
the crank F, through a clutch portion 35. The clutch 
portion 35 is released through a lever rod 36 when the 
tuning member I is pushed. The rotating adjustment 
mechanisms are different in construction as described 
above so that the rotating adjustment mechanism. He 
has more precision in comparison with the other rotat 
ing adjustment mechanisms H and His so that the rotat 
ing angle of the crank F. can be adjusted precisely. 

In operation, the rotating angles of the cranks F, F, 
and F are first adjusted for selection of a particular 
broadcasting station through respective rotating adjust 
ment mechanisms H. H. and Hs. The crank Fa is 
rotated through the mechanism. His so that the switch S 
(for example, a rotary switch) may be operated for 
selecting a particular antenna. The crank F is rotated 
by the mechanism H, so that the variable condensor C 
and the switch S' are adjusted for selecting a particular 
converter and, at the same time, for obtaining by the 
variable condensor an impedance matching between 
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4. 
the input circuit of the selected converter and the 
selected antenna circuit including its feeder. The crank 
F is rotated by the mechanism H. to that the conden 
sor C" is adjusted for tuning in a predetermined broad 
cast frequency. 

If then the pushbutton 18 is pushed in the direction 
of the arrow, the members I, land Is are concomi 
tantly advanced and their respective setting plates 4,4' 
and 8 collide with their corresponding cranks F, F, and 
Fa to follow the same until their advance is stopped. If 
then the pushbutton 18 is pushed further with force, 
the arms 16, 10 and 10' are advanced and in ac 
cordance therewith the wedge-shaped members 6 and 
6' actuate the locking members 5 and 5' for locking the 
setting plates 4 and 4" on the arms 1 and 1", and at the 
same time the tongue 14 is inserted in one of the slits 9 
of the setting plate 8 for locking this plate. If, at this 
point, the pushing force on the pushbutton 18 is 
released, the members I, I, and la are returned by the 
return springs 22 and 23 to their positions as shown in 
solid lines in FIG. 3. 
Thus, the tuning member I memorizes all the infor 

mation necessary for tuning. If, accordingly, each tun 
ing member is set to memorize all factors correspond 
ing to its respective tuning frequency, then any desired 
frequency can be easily selected by a single operation 
by simple pushing the corresponding tuning member 
from the position shown by solid lines in FIG. 3. 
As seen in FIG. 7, the setting plates 4,4', 8 each is in 

its free condition and is separated with a certain spac 
ing from the corresponding cranks F, F, F. From this 
condition, the cranks F, F, Fa are set at certain angles 
of rotation by adjustment of the respective rotating ad 
justment mechanisms H1, H., H3. Then the pushbutton 
18 is pushed in the direction of the arrow whereby in a 
first step the arms 1, 10, 1", 10", 16 are advanced 
together and the setting plates 4,4', 8 are rotated to the 
angles of the corresponding cranks F, F, F. If the 
pushbutton 18 is pushed further, the arms 1, 1' are 
stopped in advance and only the arms 10, 10", 16 are 
advanced, whereby the wedge-shaped member 6 enters 
between the locking member 5' and the arm 1", and the 
tongue 14 enters the selected groove 9 of the setting 
plate 8, and thus the setting plates 4, 4', 8 are locked 
and memorize the rotating angles of the corresponding 
rotating cranks F, F2, Fs. If, then, the pushbutton 18 is 
released the arms are returned by the action of the 
springs 22, 23 to the position where the stops 24, 25 
strike against the machine frame g' and the condition 
shown in dotted lines in FIG. 3 is assumed. If, from this 
condition, the pushbutton 18 is pushed in the arrow 
direction, the setting plates 4, 4', 8 strike against the 
corresponding cranks F, F2, Fs, and the rotating angles 
memorized by the setting plates are imposed on the 
cranks. 

If the rotating adjustment mechanism Ha is operated, 
any one of the antennas is selected through the switch 
S. If the rotating adjustment mechanism. His operated, 
the capacitance of the variable impeder C is changed to 
select the convertor and at the same time the switch S' 
is changed to connect the selected convertor to the IF 
amplifier circuit D. If the rotating adjustment 
mechanism H is operated the variable impeder C" of 
the convertor is changed. 
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If the pushbutton is pulled from the position shown 

by solid lines in FIG. 3 opposite to the direction of the 
arrow, all the setting plates 4,4' and 8 will be released 
from their locking positions simultaneously. If it is 
desired to cause a tuning member to memorize another 
frequency of the same antenna and the same band, the 
pushbutton 18 is pulled while being inclined to the side 
of the second member 1, whereby the setting plate 4' 
alone is released from locking independently of the first 
member I. Accordingly, thereafter an adjustment only 
in the relation between the setting plate 4' and the 
crank F is needed. 

It is well known that, in a television receiver or the 
like, it is required to transmit an input signal obtained 
by an antenna to the receiver at the highest possible ef 
ficiency and that an antenna circuit including a feeder 
and a receiver input circuit must be fully matched in 
impedance for removing any reflection at the connect 
ing point. In conventional television (and similarly in a 
radio receiver), however, impedance matching within 
the receiver is usually provided on the basis of an an 
tenna constant standardized on the manufacturing of 
the receiver. If consideration is taken in an individual 
receiver because of the fact that the antenna constant is 
different depending on attaching manner, kinds, 
receiving frequencies or other conditions of the anten 
na, insufficiency in impedance matching cannot be 
avoided. This causes double images due to the reflect 
ing phenomenon at the connecting point. There also 
exists the defect in color television that reappearance 
of color becomes difficult, 
According to this invention, however, a switch for 

antenna switching and a variable element for im 
pedance matching of an antenna circuit including a 
feeder are connected between a plurality of antennae 
and converters, and a change-over switch movable with 
the variable element for impedance matching for 
selecting a particular converter is connected between 
the converters and the following circuit, as described 
above, so that the circuit construction for switching of 
the antennae and the converters is extremely simplified 
and an input signal obtained by an antenna can be ef 
fectively transmitted to the receiver. 
What is claimed is: 
1. Apparatus for use in selectively coupling one of a 

plurality of antennas to a signal receiving circuit via 
one of a plurality of selectively operable converters, 
each converter being adjustable to a particular broad 
cast frequency, said apparatus comprising first switch 
means for selectively coupling one of said antennas to 
said converters, second switch means for selectively 
coupling one of said converters to the selected antenna 
and the signal receiving circuit, a variable impedor con 
nected in series with the first switch means for 
matching the impedance of the selected antenna to that 
of the selected converter, third means for coupling the 
variable impedor and the second switch means for 
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simultaneous operation to provide impedance 
matching for the selected converter, fourth means for 
adjusting each converter to a particular broadcast 
frequency, tuning means selectively connectable with 
said first, second and fourth means to individually pre 
set the same for the particular broadcast frequency and 
correlate a selected antenna and a selected associated 
converter, while adjusting said converter to a pre-deter: mined value, and pushbiitton means for operating said 
first, second and fourth means after the latter have 
been pre-set by the tuning means and disconnected 
therefrom. 

2. A pushbutton type tuner in combination with a cir 
cuit including a plurality of antennas, a plurality of con 
verters, a first switch connected between said antennas 
and said converters for selecting one of said antennas 
for connection with the converters, a variable impedor 
connected in series with the switch for impedance 
matching with the converters, a single IF circuit, a 
second switch connected between the converters and 
the IF circuit for connecting a selected converter to 
said circuit, said tuner comprising a first crank con 
nected to said first switch, a second crank connected to 
both the variable impedor and the second switch, inde 
pendent rotating adjustment mechanisms respectively 
coupled to said cranks to pre-set the positions thereof 
to a selected antenna and converter for a particular 
broadcast frequency, and a tuning means for memoriz 
ing the pre-set positions of the cranks and for reproduc 
ing same to bring the switches and impeder to said pre 
set positions. 

3. A pushbutton type tuner as claimed in claim 2 
comprising a third crank and independent rotating ad 
justment mechanism coupled thereto to pre-set the 
position of the third crank, each of the converters in 
cluding a variable impedor, said tuning means being 
coupled to the third crank to memorize the pre-set 
position thereof and to reproduce the same to bring the 
rotating adjustment mechanism to said pre-determined position. 

4. A pushbutton type tuner as claimed in claim 3, 
comprising a pushbutton to operate said cranks, said 
tuning means including three setting plates for 
memorizing rotation angles of the three cranks, means 
to lock these plates when the pushbutton is pushed and 
to release the plates when the pushbutton is pulled. 

5. A pushbutton apparatus as claimed in claim 4 
wherein said tuning means comprises three members 
the first member being provided with two setting plates 
and the second member being provided with the push 
button. 

6. A pushbutton apparatus as claimed in claim 5 
wherein the third member is mounted between the first 
and second members, and is arranged so that when the 
pushbutton is pushed or pulled either the setting plate 
on the first member or the setting plate on the second 
member may be locked or unlocked. 
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