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13 Claims. 

This invention relates to radio apparatus of 
the type adapted to operate in different Wave 
length bands. Radio apparatus of this type com 
monly employs a plurality of hand switches for 

5 throwing into the circuit the proper coils for 
receiving on the particular Wave lengths desired. 
The primary object of my invention is the pro 
duction of an all-wave tuning instrument through 
Which continuous tuning of a radio circuit 

10 through all Wave bands may be accomplished 
from a Single tuning member Without the em 
ployment of Separate hand-operated SWitches. 

In accordance With my in Vention the conden Ser 
Or gang of condenSerS is operated from a Single 

5 tuning member and means is interposed between 
Such member and the condenser for Operating 
the condenser at tuning Speed during its passage 
through the tuning portion of each cycle and a 
relatively higher speed through the remaining 
portion of each cycle and to the starting posi 
tion of the next cycle. The circuit provides a 
different Wave length band for each such cycle 
and, in accordance with another feature of the 
in Vention, SWitch mechani Sm iS provided for auto 
matically cutting in the proper coils during the 
Said relatively high Speed portion of each cycle. 
Thus the apparatus is adapted to operate through 
different wave length bands from a single tuning 
member, the proper connections being automati 
cally made during the non-turning portion of 
each cycle of operation of the condenser. 
The apparatus permits tuning to any desired 

Wave length band and includes not only index 
means for indicating such bands but also a sec 
Ond tidning member, preferably geared to the 
first tuning member whereby the apparatus may 
be noved rapidly to any desired wave band or 
tuning position, the slower tuning member being 
thereafter employed to tune the apparatus within 
Such band. 
While the invention pertains more particularly 

to short Wave radio, it is also applicable to use in 
Combined Short and long Wave radio apparatus. 
In accordance With another feature of the in 
vention, means are provided for so connecting a 
Second and long Wave condenser with the con 
denSer heretofore referred to that the Second 
Conden Ser Willi automatically be brought into 
action for tuning from the Said tuning member 
at a predetermined point in the movement of the 
apparatus, it being understood that the tuning 
member moves the conden Ser or condensers 
through a plurality of cycles and that the said 
Second condenser may be included in one of Such 
cycles. Another feature of the invention com 
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prises stop mechanism for stopping the operation 
Of the tuning mechanism at both ends of the 
tuning capacity of the apparatus. 
These and other features of the invention Will 

be best understood and appreciated from the 
following description of a preferred embodiment 
thereof Selected for purposes of illustration, and 
ShoWn in the accompanying drawings in which: 

Fig. 1 is a front elevation of an apparatus em 
bodying my invention, 

Fig. 2 is a plan view thereof, 
Fig. 3 is an end view of the rear condenser, 
Fig. 4 is a view of the forward condenser, taken 

On the line 4-4 of Fig. 2, 
Fig. 5 is a Sectional view through the SWitch 

mechanism, taken on line 5-5 of Fig. 2, 
Fig. 6 is a rear exploded view of a portion of 

the apparatus, 
Fig. 7 is a fragmentary view showing a clutch 

mechanism between the condenser shafts, 
Fig. 8 is a sectional view taken on line 8-8 of 

Fig. 7, 
FigS. 9 and 10 illustrate details of the clutch 

mechanism, 
Fig. 11 is a fragmentary plan view of the stop 25 

mechanism, 
Fig. 12 is a detail sectional view taken on line 
2-2 of Fig. 11. 
Referring now to the drawings by reference 

characters, 0 indicates the front panel and 2 30 
the rear panel on which the apparatus is mount 
ed, the panels being Secured together in spaced 
relation by Suitable studs. Mounted on and rear 
Wardly of the rear panel is a condenser 4 and 
further rearwardly and in alignment therewith 3: 
is mounted a second condenser 5, the Second 
Condenser being normally disengaged from the 
first Condenser as hereinafter described. The 
movable plates of the first condenser are mounted 
on a shaft 6 extending into the space between 
the tWO panels. The shaft 6 is operated from 
a tuning member 8 through mechanism now to 
be described. 
The tuning member 8 is fixed to the Outer end 

of a shaft 9 having a pinion 20 on its inner : 
end in mesh. With a gear 2 on a tubular Shaft, 22. 
Fixed to the shafts 6 and 22 are segmental gears 
24 and 25 and also carried by Such shafts are a 
star wheel 26 and cooperating rolls 27 Supported 
Within an arm. 28. The arrangement is such 
that the gears 24 and 25 are in mesh during the 
tuning position of each rotation or cycle of the 
condenser, and the elements 26-28 are in mesh 
during the remaining portion of the cycle. Each 
of Such operations comprises approximately 180° 55 
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2,129,756 
claim as new and desire to Secure by Letters Pat 
ent of the United States is 

1. In a radio apparatus adapted to operate in 
different wave length bands, a tuning member, a 
variable condenser, means providing an operative 
connection from the member to the movable por 
tion of the condenser for moving the latter from 
a starting position through a predetermined tun 
ing path at a given speed ratio, other means con 
nected to the tuning member for moving Said 
portion of the condenser through another path to 
said starting position at a relatively faster Speed 
ratio, and means to make the first-mentioned 
means operate only through the first-named path 
and said other means operate through the Second 
named path. 

2. The combination defined in claim 1, plus 
Switch mechanism, and operative connections be 
tween such mechanism and the tuning member for 
automatically shifting such mechanism between 
successive passages of said movable portion of 
the condenser through Said turning path. 

3. The combination defined in claim 1, plus an 
index member, and means for automatically mov 
ing the index member synchronously with the 
tuning member during movement of Said movable 
portion of the condenser through said tuning 
path but not during movement thereof through 
Said other path. 

4. The combination defined in claim i, plus a 
second variable condenser, and means for Oper 
atively connecting the movable portion thereof to 
the tuning member automatically at a predeter 
mined Stage in the operation of Said movable por 
tion. 

5. In a radio apparatus adapted to operate in 
different Wave length bands, a rotaly tuning 
member, a variable condenser, means providing 
an operative connection from the member to the 
rotary portion of the condenser for rotating the 
latter from a starting position through a prede 
termined tuning arc at a given Speed ratio, other 
means connected to the tuning member for rotat 
ing said portion of the condenSer beyond said arc 
to said starting position at a faster Speed ratio, 
and means to make the first-mentioned means 
operate only through said arc and Said other 
means operate only outside of Said arc. 

6. The combination defined in claim 5, plus 
means operatively connected to the tuning mem 
ber to stop the same after a predetermined num 
ber of passages of the rotary portion of the con 
denser through said arc in either direction. 

7. In a radio apparatus adapted to operate in 
different wave length bands, a rotary tuning 
member, a variable condenser, means including an 
interrupted gear providing an Operative connec 
tion between the member and the rotary portion 
of the condenser for rotating the condenser 
through a predetermined tuning arc at a given 
speed ratio, other means providing a relatively 
faster speed ratio connection between the mem 
ber and the rotary portion of the condenser for 
quickly rotating the condenser through the re 
maining portion of its rotary path outside of said 
arc, means causing the interrupted gear and said 
other means always to rotate the condenser 
through said tuning arc and Outside of Said arc 
respectively, switch mechanism, and means con 
nected to the tuning member for automatically 
shifting such mechanism during movement of the 
condenser through said remaining portion of its 
path. 

3. 
8. The combination defined in claim 7, plus a 

second variable condenser coaxial With the first 
condenser, and means for operatively connecting 
the movable portion thereof to the movable por 
tion of the first condenser automatically at a pre 
determined point in the movement of the appa 
ratULS. 

9. In a radio apparatus adapted to operate in 
different wave length bands, a rotary tuning 
member, a variable condenser, a shaft connected 
to the rotary portion of the condenser, a Second 
Shaft parallel thereWith and operatively con 
nected to the tuning member, cooperating inter 
rupted gearing fixed to the shafts for rotating the 
condenser through a predetermined tuning arc at 
a given speed ratio, other cooperating means fixed 
to the shafts and providing a relatively faster 
speed ratio connection between the shafts for 
quickly rotating the condenser through the re 
maining portion of its rotary path outside of Said 
arc, and means to make said cooperating inter 
rupted gearing operate only through Said arc and 
said other cooperating means operate only outside 
of said arc. 

10. The combination defined in claim 9, plus 
Switch mechanism, and means carried by the 
first-named shaft for automatically shifting such 
mechanism during said quick movement of the 
condenser. 

11. The combination defined in claim 9, plus a 
Second variable condenser coaxial with the first 
condenser, and means automatically connecting 
the rotary portion of the Second condenser to the 
rotary portion of the first condenser after a pre 
determined number of rotations of the first con 
denser in One direction. 

12. In a radio apparatus adapted to operate in 
different wave length bands, a tuning member, a 
variable condenser, means providing an Operative 
connection from the memberto the movable por 
tion of the condenser for moving the latter 
through a predetermined tuning path in Succes 
sive stages, a switch boxhaving a plurality of con 
tacts, a Switch block slidable within the box and 
having contact elements for cooperating with 
the contacts and adapted to connect different 
contacts when the block is shifted to different po 
sitions, a rack connected to the block, and means 
connected to the tuning member and operative on 
the rack for automatically shifting the block be 
tween successive passages of Said movable portion 
of the condenser through said tuning path. 

13. In a radio apparatus adapted to operate in 
different wave length bands, a tuning member, a 
variable condenser, means providing an operative 
connection from the memberto the movable por 
tion of the condenser for moving the latter 
through a predetermined tuning path in Succes 
sive stages, a rectangular SWitch box having con 
tacts on the inner faces of three walls thereof, a 
switch block slidable within the box and having 
contact elements on three sides thereof adapted 
respectively to cooperate With the contacts of Said 
three walls and adapted to connect different con 
tacts when the block is shifted to different posi 
tions, and Operative connections between the tun 
ing member and the block for automatically shift 
ing the block between Successive passages of said 
movable portion of the condenser through said 
tuning path. 

JOHN A. ELDER. 
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