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The present invention relates to means for 
adjusting or controlling a plurality of con 
trol devices concurrently or in unison, and 
is particularly adapted for the control of 

E tuning devices such as are employed in 
radio apparatus. 
One of the principal objects of the inven 

tion is to provide a primary or master control 
for actuating two or more control devices con 

10 currently and for actuating certain of the 
control devices independently of the others. 
Another object is to control a plurality of 

coordinated control devices in unison or 
singly and to automatically bring the con 

5 trol devices into coordination with one 
another after they have been moved out of 
coordination. 
Other objects of the invention will be ap 

parent from the following description when 
20 taken in connection with the accompanying 

drawings, in which 
Fig. 1 is a plan view of a preferred em 

bodiment of the invention, parts being shown 
in section or broken away; 

Fig. 2 is a partly diagrammatic elevation 
taken on the line 2-2 of Fig. 1; 

Figs. 3 and 4 are enlarged vertical Sec 
tions on the lines 3-3 and 4-4 of Fig. 1; 

Figs. 5 and 6 are enlarged views showing 
30 details of construction of the apparatus ill 

lustrated in Figs. 1 to 4; 
Fig. 7 is a view corresponding to Fig. 2 

showing a second embodiment of the inven 
tion; 8 

Figs. 8 and 9 are enlarged vertical sec 
tions corresponding to Figs. 3 and 4 taken on 
the lines 8-8 and 9-9 of Fig. 7: S. 

Fig. 10 is a plan view of still another 
form of the invention; 

Fig.11 is a section taken on the line 11-11 
of Fig. 10; and . . . . 

Figs. 12 to 15 show views illustrative of a 
further adaptation of the invention, Fig. 12 

a representing in Schematic diagram electrical 
circuits which may be controlled by the means 
illustrated in Figs. 13 to 15, Figs. 13 and 14 
being sectional views along substantially 
horizontal lines indicated at 13-13 and 14 

50 14 respectively of Fig. 15, and Fig. 15 being 

25 

35 

a vertical Section taken on the line 15-15 of 
Figs. 13 and 14. m 

Referring particularly to Figs. 1 to 6 of 
the drawings 20 designates the panel of a ra 
dio receiving apparatus having mounted 55 
thereon a plurality of electrical control de 
vices 21, 22, and 23, which control devices 
inay be means for tuning a plurality of tuned 
circuits. Such tuning devices may be in 
the form of condensers or other tuning de- 60 
vices, but for the purpose of the present in 
vention such devices are illustrated as con 
densers each having fixed condenser plates 
24 and movable condenser plates 25 which 
may be of the usual or conventional form 65 
but which are herein illustrated as semi-cir 
cular in shape. The movable condenser 
plates are fixedly mounted upon suitable ro 
tatable shafts 26, 27, and 28 which extend 
through the panel 20 and are provided with 70 
operating handles or dials 29, 30, and 31 re 
spectively. indicating arms 32, 33, and 34 
may be mounted on the rotatable condenser 
shafts to indicate the relative positions of the 
fixed and movable condenser plates, and also 75 
to indicate (when they point in the same di 
rection) that the movable plates of the sev 
eral condensers are coordinated with one an 
other. 

It will be understood that in the best forms 80 
of radio receiving apparatus in which the 
control devices 21, 22, and 23 are employed 
for tuning associated tuned circuits, the con 
struction and arrangement of the parts is . 
preferably such that equal angular move- 85 
ments of the Several tuning devices or con 
densers 21, 22, and 23 result in equal changes 
in the periods or wave lengths of the sev 
eral tuned circuits controlled thereby. In 
other words when the indicating arms or 
pointers 32, 33, and 34 point to zero then 
all the tuned circuits are tuned to the same 
frequency, and likewise when the indicating 
arms point to any other graduation on the 95 
panel as for example when they all point to 
90, then the several tuned circuits are again 
tlined to the same frequency. In such an 
apparatus it is desirable to move or turn the 
movable elements of the condensers in unison, 100 
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and Such means is provided by the present 
invention, as will now be described. 

Referring to Figs. 3 and 4, 40 denotes a 
double driving pulley having a hub which 
is pinned to the condenser shaft 26 at 41. 
This pulley is provided with double rim por 
tions 42 and 43 which are preferably grooved 
to receive thereon driving belts 44 and 45. 
The rim portions 42 and 43 are suitably in 
sulated from their hub and from the con 
denser shaft 26. Secured to the shaft of 
each of the condensers 22 and 23 is what may 
be termed a driven pulley 46 which consists 
of an insulating hub portion 47 pinned to 
the condenser shaft at 48 a preferably 
grooved rim portion 49 mounted upon the 
circumferential edge of the insulated hub 47. 
As best shown in Fig. 4 the rim 49 com 
prises a disk portion 50 having a circular 
aperture therein for receiving the hub 47. 
The rim 49 is maintained infrictional en 
gagement with the hub 47 by means of a num 
ber of spring supporting members 51 dis 
posed about the circumference of the hub 
47, the connection being such that rotation 
all movement of the rim 49 is transmitted to 
the condenser shaft 27 to cause a correspond 
ing movement thereof. Movement of the 
condenser shaft 27 and hence movement of 
the condenser plates mounted thereon may 
be effected independently of the other con 
densers by turning the secondary control dial 
30, the resistance to movement of the rim 49, 
by reason of its connection with another pull 
ley, being such as to hold the rim 49 im 
movable while the shaft 27 is being turned. 
As best shown in Fig.1, the pulley rim 42 

of condenser 21 is connected with the pulley 
rim 49 of the condenser 22 by belt 44, and 
the pulley rim 43 is connected with the pull 
ley rim 49 of condenser 23 through belt 45. 
By this connection it is possible through ro 
tation of the primary or master control dial 
29 to rotate the several pulleys in unison, the 
pulleys 49 being driven from the double 
rimmed driving pulley 40 which is carried 
upon the shaft of condenser 21. To maintain 
the proper driving connection between the 
belts 44 and 45 and the several pulleys, the 
belts are preferably fixed to the pulleys at 
certain points, though it will be understood 

55 

60 

65 

that this is not essential. Thus as shown 
in Fig. 2 the belt 44 is fixed to the pulley 40 
at 55 and it is secured to the pulley 49 of 
condenser 22 at 56. Likewise the belt 45 is 
secured to the pulley 40 at 57 and to the pull 
ley 49 of condenser 23 at 58. 
The form of condenser herein employed is 

one of the type which is intended to rotate 
through 180° and the points of attachment of 
the belts with their respective pulleys are 
therefore so located that when the indicating 
arms point to Zero the points of attachment 
lie in vertical lines passing through shafts of 
the condensers. Thus, when indicating arms 
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32 point to zero the point of attachment 55 
is directly below the shaft of condenser 21 
while the point of attachment 56 is directly 
above the shaft of the condenser 22. As the 
condenser shafts are rotated 180° to the right 
the point of attachment 55 moves to a posi 
tion immediately above the shaft in con 
denser 21 while the point of attachment 56 
moves to a position immediately below the 
shaft of condenser 22. The belts are thus 
connected with the pulleys in such a manner 
as to not interfere with the free rotational 
movement of the pulleys and attached con 
denser plates through the desired angle. 
Each pulley rim is provided, at the point 

of attachment of the belt, with a transverse 
slot 60 as best shown in Figs. 3 and 5. To at 
tach the belt, the latter is doubled upon itself 
and the doubled end inserted through the 
slot after which a pin 61 is inserted through 
the loop formed by the doubled portion of the 
belt, and the belt is then drawn tight so as to 
bind the pin 61 in position. The slot 60 is 
preferably of such proportions as to hold the 
belt frictionally against sliding therein, so 
that even if the belt should break the pin 61 
Will be held against falling out of the loop. 
Obviously, if desired, the pin may be per 
manently Secured to the pulley in any suit 
able maner. The belt is constructed of ma 
terial which is flexible but which does not 
readily stretch and for this purpose a belt of 
Woven fabric has been found to give good re 
sults. However, should any stretching of the 
belt occur, this may be taken up by means of 
a Spring or other elastic means 62 which serves 

70 
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to hold the belt taut, so that upon rotation of 
the primary or master control dial 29 the sev 
eral pulleys will be caused to move in unison 
Without any back-lash or lost motion. One 
method of Securing the spring 62 is illus 
trated in Fig. 6 wherein the ends of the belt 
45 are folded over and secured by means of 
clips 63 to form 
Spring 62. - m 

From the foregoing it will be apparent 
that the present invention provides means by 
which the several movable elements of the 
tuning devices of a radio receiving apparatus 
may be moved or adjusted in unison whereby 
the periods of the several tuned circuits may 
be adjusted simultaneously and alike. When 
the Several indicating arms all point in the 
Same direction the condensers are said to be 
coordinated, and it will be apparent that 
during movement of the condensers in unison 
the condensers will remain coordinated with 
One another. Owing to slight mechanical or 
electrical imperfections in an apparatus, or 
variations in the construction thereof, it is 
Sometimes desirable to move one of the tun 
ing devices to a Small extent, say one or two 
degrees, in order to obtain the best results or 
the clearest reception. The present inven 
tion also provides means for accomplishing 

loops 64 for receiving the 
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such minor or secondary adjustments. By 
turning either of the readily accessible and 
readily operable secondary control dials 30 or 
31 the condensers 22 and 23 may be given 
slight adjustments independent of One an 
other and independent of the condenser 21, 
and this without holding or otherwise locking 
either the master dial 29 or the other second 
ary control dial. When thus adjusted the 
condensers 22 and 23 are no longer coordi 
nated with the condenser 21 in a mechanical 
sense. When it is desired to tune the receiv 
ing apparatus to a different wave length or 
period the primary control dial 29 is operated 
to move the several condensers in unison, and 
here again it may be desirable to give the con 
densers 22 and 23 minor adjustments to ob 
tain the clearest reception. However, since 
the extent of adjustment of the condensers 
22 and 23 which may appear desirable may 
vary somewhat in amount or in direction at 
the different wave length settings of the pri 
mary control dial 29, it is generally prefer 
able to return the several condensers into co 
ordination with one another before they are 
moved from one position to another. To fa 
cilitate such coordination the condensers are 
provided with stop means or pins 65,66, and 
67, extending transversely to the plane of the 
condenser plates and lying against or adja 
cent the radial edge portion of the fixed con 
denser plates 24. 
To coordinate the movable elements or 

plates of the condensers the main control dial 
29 is turned to the left until its movable plate 
25 strikes the stop 65. If the movable plate 
25 of condenser 23 is in advance of the mov 
able plate of condenser 21 then the former 
will strike the stop 67 and be held against fur 
ther rotation to the left until the condenser 
21 strikes its stop 65. Likewise if upon rota 

45 

50 

tion to the right the condenser 22 is in ad 
vance of the condenser 21 then its movable 
plate 25 will strike the stop 66 and be held 
against further rotation until the movable 
element 25 of condenser 21 strikes the sto 
65. If both of the condensers. 22 and 23 are 
in advance of the condenser 21 in the same 
direction then the several condensers may be 
brought into coordination by simply turning 
the main control dial 29 in one direction, but 
in any event the several condensers may al 
ways be brought into coordination by turning 

55 
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the main control dial 29 in both directions 
until it strikes the stop 65. 
In Figs. 7, 8, 9 there is illustrated a sec 

ond embodiment of the invention in which 
the condensers are actuated in unison by 
means of a suitable rack and pinion connec 
tion, the general arrangement and method of 
operation being similar to that illustrated in 
Fig. 1. In this form of the invention a rack 
70 is supported upon suitable guide blocks 
71 secured to the panel 20 and is adapted to 
slide longitudinally upon the Supporting 

3. 

blocks 71. A driving pinion 72 is pinned to 
the shaft 26 of condenser 21 whereby upon 
rotation of the main control dial 29 the rack 
70 will be given a longitudinal sliding move 
ment in the guide blocks 71. The condensers 
22 and 23. are: connected in driving connec 
tion with the rack 70 through afriction clutch 
arrangement, a preferred construction being 
illustrated in Fig. 9. In this figure 73 is a 
pinion carried by an insulating hub 74 loosely 
mounted upon the condenser shaft 27. A 
plate or washer 75 is pressed on the shaft 27 
or pinned thereon as illustrated and a Spring 
tension member 76 having spring arms is in 
terposed between the hub 74 of the pinion and 
the disk 75 to establish a frictional connec 
tion between the shaft 27 and the pinion 73. 
The hub 74 and pinion 73 are held against 
longitudinal movement on the shaft 27 in a 
direction away from the disk 75 by means of 
a shoulder formed on the shaft which shoul 
der may be in the form of a C Washer 76 se 
cured to the shaft. . . . . . 
In this form of the invention the several 

condensers may be moved in unison by turn 
ing the main control dial 29 and the con 
densers 22 and 23 may be adjusted inde 
pendently of the condenser 21 by turning 
their respective dials as will be apparent from 
the drawings. ... . . . . . 

According to the present invention any 
number of control devices, such as condensers, 
may be controlled from the single or master 
control dial 29. One arrangement is illustrat 
ed in Figs. 10 and 11 wherein 29 designates 
the main control dial while 80 and 81 desig 
nate secondary control dials. In this form 
of the invention several secondary control de 
Vices may be connected with and operated 
from the main control dial 29 through the 
belts 44 and 45 mounted as already described 
in connection with Figs. 1 and 2. Mounted 
upon the shaft of such secondary control de 
vice, as for example the device 80, is a double 
pulley 82 which is mounted upon and has a 

p slidable frictional connection with its shaft 
83, the connection being illustrated in Fig. 
11. The double pulley 82 is connected by 
means of a belt.84 with single pulley 85 mount 
ed upon the shaft of control device 81 there 
being a Suitable frictional connection between 
the pulley 85 and the shaft of the control 
device 81 to permit independent movement of 
the latter. It is obvious that by mounting a 
double pulley upon the shaft of control de 
vice 81 such double pulley having a frictional 
connection with its shaft, the movement of 
the main control dial 29 may be transmitted 
to still other control devices beyond the con 
trol device 81. . . . . . . . . 
The number of control means and circuits 

that may thus be controlled from a single dial 
is thus unlimited and may be varied to any 
desired extent within the scope of this in 
vention merely by the application, extension 
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or rearrangement of the means herein, dis 
closed. A further such application of the in 
vention is illustrated in Figs. 12 to 15 in 
which Fig. 12 illustrates by a schematic dia 
gram the circuits of a radio apparatus, which 
circuits may be controlled in unison or inde 
pendently in accordance with the present.in 
vention. Referring to this figure reference 
characters 101, 102, and 103 denote a series 
of resonant or tuned circuits, these circuits 
being connected in cascadethrough the medi 
um of vacuum tubes or electron discharge 
devices 104 and transformers. 105 connected 
in a manner which is well understood by 
those skilled in the art. The first resonant 
circuit 103 may be connected with an antenna. 
circuit 106 through the medium of a trans 
former or coupler 107, which may or may not 
be variable. The circuits 101, 102, and 103 
are provided with the variable inductances or 
variometers 108, 109, and 110 respectively, 
and are also provided with the variable con 
densers 21, 22, and 23 respectively. Each of 

30 

40. 

50 
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the circuits 101, 102, and 103 may thus be 
tuned by varying its inductance or by vary 
ing its capacity or by varying both of these 
factors, conjointly. 

Figs. 13 to 15 illustrate means for con 
trolling or varying the variable inductances 
and the variable condensers of the circuits 
101, 102, and 103 in unison or for varying 
these devices or factors independently of One 
another. Referring first to Fig. 14 there is 
shown a primary or master control dial 29 
and secondary control dials 30 and 31 for con 
trolling the condensers 21, 22, and 23, the 
general construction and arrangement being 
similar to that illustrated in Fig. exceptin 
the particulars hereinafter pointed out. Fig. 
13illustratesmeans for controlling or varying 
the variable inductances or variometers 108, 
109, and 110 in unison or independently. The 
arrangement here is similar to that illustrated 
in Figs. 1 and 14, the variometer 108 carry 

5 ing on its shaft a double pulley fixed thereon 
and the variometers 109, and 110, carrying 
single pulleys 149 which are infrictional driv 
ing engagement with their shafts. The pull 
leys 140 and 149 are operatively connected 
by the belts 144 and 145 in the manner previ 
ously described. Upon operation of the dial 
129 the several variometers 108,109, and 110 
are moved in unison, and each of the variom 
eters 109 and 110 may be varied independ 
ently by operation of its control dial 130 or 
131 respectively, as will be readily under 
stood. 

() 

A. 

Asbest shown in Fig. 15, meansis provided - 
for interconnecting the condenser controls 
and the variometer controls whereby all these 
control or tuning means, may be operated in 
unison. For this purpose the shaft 26 of the 
master or primary control 29 is provided with 
a single pulley 111 which is rigidly. Secured 
thereon for rotation therewith. The shaft 
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126 of the control. 129 carries a single pulley. 
112. which has slidable frictional connection 
with the shaft 126 the connection being simi 
lar to that illustrated in Fig. 4. The pulleys 
111 and 112 are operatively connected 
through the medium of a belt 113. 

In the operation of this form of the inven 
tion all the variometers and variable con 
densers may be varied in unisonby movement 
of the master or primary control dial 29. , 
Movement of the dial 29 is transmitted to the 
condensers 22 and 23 through the belts 44 
and 45 respectively, and likewise such move 
ment is transmitted through the belt 113 to 
the double pulley. 140 of the upper bank or 
unit of control devices, from which pulley 
140 the movement is transmitted through the 
belts 144 and 145 to the variometers 109 and 
110 respectively. The frictional connection 
between the pulley 112 and the shaft 126 of 
the variometer 108 is such that any movement 
of the master control dial 29 is conveyed to 
the shaft 126 and thus transmitted through 
the double pulley 140 to the several variom 
eters. Should it be desired to make inde 
pendent adjustments of the condensers. 22 
and 23, this may be done by operating the sec 
ondary control dials.30, and 31, and likewise 
independent adjustments of the variometers 
109 and 110 may be effected by operation of 
the secondary control dials 130 and 131. In 
this connection, it will be understood, of 
course, that the variometers 108,109, and 110 
are provided with suitable stop or coordi 
nating means, such means corresponding in 
function and general principle of operation 
with the coordinating means of the con 
densers 21, 22, and 23 and therefore not being 
illustrated. If desired, the: condensers may 
be actuated in unison and independently of 
the variometers by moving the master con 
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trol dial 29 with one hand while holding the 
control dial 129 against movement with the 
other hand, and in a similar manner the 
variometers may be moved in unison by actu 
ating the control dial 129 while holding the 
master control. 29 against movement. Such 
relative movements of the dials 29 and 129 is 
permitted through the frictional connection 
of the pulley 112 with its supporting shaft 
126, as will be readily understood. When 
the variometers are moved in unison by oper 
ation of the control dial 129, this dial has the 
relation of a primary or master control with 
reference to the secondary control dials 130 
and 131 of the variometers 109 and 110. But 
with respect to the master control dial 29 the 

115 

control 129 may be considered as a secondary 
control although it is preferably constructed 
intermediate in size between the master con 
trol. 29 and the other, secondary controls to 
indicate that it has the functions, under cer 
tain conditions, of an intermediate control, 
or a master control with reference to the sev 
eral variometers. If desired, the dial 129. 
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may be used as the master dial for controlling 
all the tuning devices. 
The form of the invention by which the 

capacity and inductance of the several reso 
nant circuits may be varied in unison or in 
dependently is particularly valuable where 
it is desired to maintain the circuits at a high 
efficiency for all frequencies within the range 
of the apparatus. It is well understood that 

10 the resonance frequency of a circuit varies 
directly as the product of the capacity and 
the inductance of the circuit and as a conse 
quence the frequency may be varied by chang 
ing either the capacity or the inductance. 

ls. However, the power factor of the cir 
cuit is at maximum or unity value only 
when the capacity and the inductance of 
the circuit are equal, that is, when the 
quotient of the capacity and the induct 

20 ance is unity. It is apparent, therefore, that 
the capacity and the inductance of a circuit 
should be changed simultaneously and equal 
ly to maintain the circuit at unity power fac 
tor, and further that any other method of 
adjustment of the circuit, as for example, the 
adjustment of the capacity alone while hold 
ing the inductance fixed, has the effect of de 
creasing the power factor of the circuit. Ac 
cording to the present invention the capacity 

:30 and the inductance of the several circuits may 
be varied in unison so as to maintain the cir 
cuits at unity power factor, a feature which 
is of importance in securing the best results, 
particularly where the circuits are intended 

8 to receive signals having a frequency of more 
than one million cycles per second, signals 
of this frequency being at the present time 
commonly termed low wave length signals. 
While the forms of apparatus herein de 

40 scribed constitute preferred embodiments of 
the invention, it is to be understood that the 
invention is not limited to these precise forms 
of apparatus, and that changes may be made 
in either without departing from the scope 

45 of the invention which is defined in the ap 
pended claims. . . . 
What is claimed is: 
1. An apparatus of the character described 

comprising a pair of tuning devices each 
having a rotatably movable element, and con 
trol means for controlling the movements of 
said movable elements, said control means 
comprising a pair of pulleys each mounted 
for rotation concentrically with respect to a 
movable element, a belt for connecting said 
pulleys in driving relation with one another, 
frictional driving connections between said 
pulleys and said movable elements whereby 
movement of one of said pulleys is trans 
mitted to both of said movable elements, one 
of said driving connections being so con 
structed and arranged as to permit the cor 
responding movable element to be moved in 
dependently of the other movable element 
while the latter remains free. . . . 

50 

55 

comprising a pair of tuning devices each 
having a rotatable tuning element, and con 
trol means for controlling the movements 
of said rotatable tuning elements, said con 
trol means comprising a pair of pulleys 

to said elements, a belt fixedly secured to 
said pulleys for connecting said pulleys in 
driving relation with one another, drivin 
connections between said pulleys and said 
movable elements whereby movement of one 
of said pulleys is transmitted to both of said 
movable elements, one of said driving con 
nections being a constant frictional drive 
permitting the corresponding movable ele 
ment to be moved independently of the other 
gable element while the latter remains 
ee. 

3. An apparatus of the character described 
comprising a pair of tuning devices each hav 
ing a movable element, and control means for 
moving said movable elements in unison, said 
control means comprising a pair of pulleys 
each connected with one of said movable ele 
ments, a belt riding on said pulleys and Se 
cured thereto at diagonally opposite points, 
and means for maintaining saidbelt taut, the 
driving connection between one of said pull 
leys and its corresponding movable member 
being such as to permit independent move 
ment of said movable member. . . . 

4. An apparatus of the character described 
comprising a pair of tuning devices each 
having a movable element, and control means 
for moving said movable elements in unison, 
said control means comprising a pair of pull 
leys each connected with one of said movable 
elements, a belt riding on said pulleys to in 
terconnect the same, and a yielding element 
connected in said belt to maintain the same 
taut, the driving connection between one of 
said pulleys and its corresponding movable 
member being such as to permit independent 
movement of said movable member. 

5. An apparatus of the character described 
comprising a pair of control devices each 
having a movable element, primary means 
for moving said elements in unison, a sec 
ondary means for moving one of said ele 
ments independently of the other, and stop 
means for a rotatable element adapted upon 
movement of the primary means to a prede 
termined position to coordinate said movable 
elements to a definite normal relationship 
with respect to one another. . . . . :- 

6. An apparatus of the character described 
comprising three or more control devices 
each having a movable element, a single pri 
mary means for moving said elements in 
unison, said primary means having a fixed 
connection with one of said movable ele 
ments, secondary means for moving the re: 
maining movable elements independently of 
this primary means, and stop means adapted 

2. An apparatus of the character described 

70 

mounted for rotation coaxially with respect 

9 75 

.80 

85 

90 

95 

00 

05 

10 

5 

20 

25 



5 

O 

5 

20 

25 

30 

... SS 

40 

6 

upon movement of said primary means, to 
one, or both of two predetermined positions 
to bring all said movable elements into co 
"ordination with one another in a definite nor 
mal relationship with respect to one another. 

7. Apparatus of the character described 
comprising a pair of tuning condensers each 
having a movable plate and a fixed plate, 
primary control means for moving said mov 
able plates in unison, secondary control 
means for moving one of said movable plates 
independently of the other movable plate, 
and stop means in the path of movement of 
said movable plates to bring the same into 
coordination with one another in a definite 
normal relationship with respect to one 
another upon the movement of said primary 
control means to a predetermined position. 

8. Apparatus of the character described 
comprising a pair of tuning condensers each 
having substantially sector-shaped movable 
and fixed plates, primary control means for 
moving said movable plates in unison, sec 
ondary control means for moving one of said 
movable plates independently of the other 
movable plate, and stop means in the path 
of movement of said movable plates to bring 
the same into coordination with one another 
upon the movement of said primary control 
means to a predetermined position, said stop 
means comprising an abutment adjacent the 
radial edge of one of said plates and in the 
path of movement of the radial edge of the 
other plate. . . . . . . . 

9. An apparatus of the character described 
having a resonant circuit, adjustable tuning 
means in said circuit comprising a plurality 
of movable elements, primary means for 
moving said movable elements in unison, sec 
condary means for moving one of said mov 
able elements independently of the other 
movable element, and stop means for coor 
‘dinating said movable elements to a definite 
normal relationship with respect to one an 
other. . . . . . . . . . . . 

10. In an apparatus of the character de 
scribed, a plurality of resonant circuits, a plu 
rality of tuning means in said circuits, pri 
mary means for adjusting said tuning means 
in unison, secondary means for adjusting one 
of said tuning means.independently of the 
Other tuning means, and means for bringing 
the tuning means which is controlled by said 
secondary means to a predetermined definite 
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'relationship with respect to the other tuning 
means for coordinating the several tuning 
means. . . . . . - 

11. In an apparatus of the character de 
scribed, a plurality of reonant circuits, a plu 
rality of tuning means in said circuits, pri 
mary means for adjusting said tuning means 
in unison, secondary means for adjusting one 
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of said tuning means independently of the 
other tuning means, and means operable 
imerely by the operation of said primary 
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means to automatically coordinate the sev 
eral tuning means. . . . . . 

12. In a radio receiving apparatus, a se 
ries of tuning condensers having movable 
plates rotatable about spaced parallel axes, 
a rotatable member for controlling each con 
denser, one of said members having a positive 
driving connection with its corresponding 
condenser, a control pulley connected to the 
movable plates of each condenser coaxially 
therewith, and a series of belts connecting 
each pulley to an adjacent pulley to provide 
for equal and similar movement of all said 
condensers when said one member is moved, 
and a spring connected in each belt to main-so 
tain the same taut. 

13. A radio tuning device comprising a 
pair of tuning devices each having a movable 
element, and control means for moving said 
movable elements in unison, said control 
means comprising a pair of pulley drums 
each connected with one of said movable ele 
ments, a belt riding on said pulleys and se 
cured thereto at diagonally opposite points 
so as to permit 180° rotation of said pulley 
drums in a 
ship. " " ... 

14. A radio tuning device comprising a 
pair of tuning devices each having a movable 
element, and control means for moving said 

definite predetermined relation 

movable elements in unison, said, control 
means comprising a pair of pulley drums 
each connected with one of said movable ele 
ments, a belt riding on said pulleys and se 
cured thereto at diagonally opposite points 
so as to permit 180° rotation of said pulley 
drums in a definite predetermined relation 
ship, and a spring interposed in said belt 
for maintaining the same taut. 

15. A radio tuning device comprising a 
pair of tuning devices each having a movable 
element, and control means for moving said 
movable elements in unison, said control 
means comprising a pair of pulley drums 
each connected with one of said movable ele 
ments, said drums being each provided with 
a transverse slot, a belt riding on said drums 
and having portions held within said slots 
so that said pulley drums are secured at di 
agonally opposite points to the belt to per-l. 
mit 180° rotation of said pulley drums in a 
definite predetermined relationship. 

16. In a radio receiving apparatus, a plu 
rality of adjustable tuning circuits reach 
circuit having one or more tuning devices 
and at least one of said circuits having a con 
denser tuning device and an impedance tun 
ing device, a single means for adjusting the 
several tuning devices of said last mentioned 
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circuit, and of said circuits in unison, and 25 
means for adjusting the several devices of 
said last mentioned circuit and of said cir 
cuits independently of one another. 
1. An apparatus of the character de scribed comprising a pair of tuning devices 30 
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each having a rotatable tuning element and 
control means for controlling the movements 
of Said rotatable tuning elements, said con 
trol means comprising a pair of pulleys 
mounted for rotation coaxially with respect 
to said elements, a belt interconnecting said 
pulleys in driving relation with one another, 
driving connections between said pulleys and 
said movable elements whereby movement of 
one of said pulleys is transmitted to both of 
said movable elements, one of said driving 
connections being a constant frictional drive 
permitting the corresponding movable ele 
ment to be moved independently of the other 
movable element while the latter remains 
free, and a control knob connected to said 
corresponding movable element. 
In testimony whereof Ihereto affix my sig 

nature. 
ORN E. MARVEL. 


