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This invention relates to combined capacitive 
and inductive tuning units and, while it is of 
general application, it is particularly suitable for 
use in tuning a Wave-signal apparatus over a Wide 
range of radio frequencies. 

Heretofore tunable radio-frequency circuits 
have generally comprised inductance and capaci 
tance elements, only one of Which has been ad 
justable to tune the circuit overa desired range 
of frequencies. The maximum tuning range of 
Such a circuit depends upon the ratio of the max 
imum value to the minimum value of the adjust 
able tunable element. For practicable commer 
cial structures. it is generallyfound that the limit 
On the ratio of maximum valueto minimum Valle 
is of the order of 9 or 10 to 1, due to the unavoid 
able minimum value of the inductance or the ca 
pacitance of the element and its associated cir 
cuit elements. This corresponds to a frequency 
range of approximately 3 to 1. When a wider 
frequency range has been required, resort has 
been had to switching the values of one or the 
other of the tuning elements orto adjustingboth 
of the tuning elements simultaneously in the 
same sense. The first-named expedientis inher 
ently complicated and has the well known dis 
advantages attendant upon the use of movable 
contacts and at the same time gives a discontinu 
ous tuning control. On the other hand, the ap 
paratus heretofore proposed for use as the sec 
ond-named expedient has generally been com 
plicated mechanically as well as bulky and costly. 

It is an object of the invention, therefore, to 
provide a new and improved combined capacitive 
and inductive tuning unit suitable fortuning a 
Wave-signal apparatus continuously overa wide 
band of radio frequencies which is simple, inex 
pensive and compact in construction. 

In accordance with the invention, a combined 
capacitive and inductive tuning unit comprises a 
Supporting frame, a rotatable tuning condenser 
mounted thereon and haVing an actuating Shaft 
and a camming element mounted on Said Shaft 
and having a helical cam surface. The tuning 
unit also comprises an inductor including an 
elongated Winding element andan elongated core 
element, one element being supported from the 
frame and the other element being axially ad 
justable relative thereto for adjusting the induc 
tance value thereof. The winding and core ele 
ments are parallel to the axis of the shaft and 
there is provided a driving connection between 
the camming element and the adjustable element, 
the driving connection being Such that the values 

2) 

2 5 

30 

35 

40 

of the condenser and inductor are simultaneous 
ly adjustable in the same sense. 
Referring now to the drawing, Fig. 1 is a side 

elevation, partly broken away, of a combined ca 
pacitive and inductive tuning unit constructed in 
accordance with the invention; Fig. 2 is a top 
detail view of a portion of the apparatus of Fig. 
1, while Fig. 3 is a simplified schematic circuit 
diagram illustrating an application of the com 
bined capacitive and inductive tuning unit of the 
in Vention. 

Referring now to Figs. 1 and 2 of the drawing, 
there is illustrated a combined capacitive and in 
ductive tuning unit comprising a supporting box 
like frame O, the front wall of which is broken 
away for clarity of illustration. Mounted on the 
frame O is a rotatable adjustable tuning con 
denser il which may be of conventional struc 
ture including a supporting frame i la riveted or 
other Wise secured to the frame 10 and prOVided 
with an actuating shaft b to which is connect 
ed any suitable operating means such as a Knob 
I c. The tuning unit also comprises a camming 
element having a driving connection with the 
condenser Shaft; b and of a configuration for 
converting the rotary motion of the adjustable 
condenser into translatory motion and Vice Versa. 
For example, the camming element may com 
prise a cylindrical member 2 mounted On the 
shaft b by means of cup-like end pieces 12a, 
2b, the piece i 2a being provided with a hub 2c 

for locking to the shaft l b by suitable means 
such as a set screw 2d. The member 2 has a 
helical camming element either in the form of a 
helical rib or, as illustrated, a helical cam slot 
2e forned in the Surface thereOf. 
The tuning unit also includes an inductor con 

sisting of at least two elements, one element be 
ing supported from the frame o and the other 
element being axially adjustable relative thereto 
for adjusting the inductance valuethereof. More 
specifically, the inductor comprises an elongated 

- Winding element 3 Wound on a Suitable form 3a 
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of insulation material and terminating in an en 
larged head or base 3b suitably supported from 
the frame 10 by rivets, screws or the like, with its 
axis parallel to the axis of the condenser shaft 
i b. The Other element of the inductor con 
prises an elongated magnetic core element 4, 
preferably in the form of a plug of powdered iron 
compressed in a binder. Theaxes of the winding 
3 and core i 4 are both parallel to the axis of 

the condenser shaft b, as illustrated. In order 
to adjust the core 4 axially relative to the wind 
ing 3, there is provided anelongated guide means 



2 
supported from the frame. The guide means 
may comprise a pair of elongated slots in oppOSed 
side plates of frame i 0 or, as illustrated, a pair 
of guide rods 5 dispOSed parallel to the aXis of 
the Winding 3 and Secured in the frame by riV 
eting or upsetting the ends thereof in the oppo 
Site ends of the frame . There is also prOVided 
a carriage slidaby supported on the guide rods 
and comprising a crosspiece 6 With an angle 
Shaped croSS Section to Which are Secured a pair 
of Sleeves i 7 mounted on the guide rods i5. The 
core member i 4 is provided With a threaded ex 
tension 4C Inolded or otherWise Secured into the 
end thereof and this threaded extenSiOn iS en 
gaged by a pair of Spring clips 6 riveted Or 
otherWise Secured to the portion Of the frame 
a normalto the guide rods 5. The core i 4 may 

be axially adjusted relative to the cam slot 2e 
by the threaded extension i 4a for alignment pur 
poses. As thus supported on the carriage , , 
the magnetic core element f 4 is axially adjust 
able relative to and Within the Winding 3 for 
adiusting its inductance value in a, manner Well 
understood in the art. It Will be apparent, hoW 
ever, that the core member 14 may be stationary 
and the winding i 3 axially novable relative 
thereto, if desired. 

l'ine ttring unit also includes a, driving con 
nection betWeen the carnming means Or member 
2 and the adjustable core 4 of the inductor ele 
ment. Specifically there is provided a pin 3 
projecting upwardly from the flange of the car 
riage 6 and Secured thereto by riveting, upset 
ting, or the like, this pin extending through a slot 

c, in the upper wall of the frame 3 and en 
gaging the cannming means as by extending into 
the cam slot 12e. In order substantially to elim 
inate any backlash, the pin 6 is Split and slightly 
Spread and provided With Small Spherical projec 
tion5 a for resiliently engaging the Walls of the 
cam slot 2 e, thereby reducing friction and in 
creasing the accuracy of adjustment. 
''he driving connection between the condenSer 

shaft, o and the camming element, in this case 
the mounting of the cam cylinder 2 upon the 
co dense' shaft and the configuration of the 
camming element, that is, the pitch of the cann 
slot, are Such that the Values of the capacitance 
of te condenser i and the inductance of the 
winding 3 are adiustable in the same sense by 
adiustment of the knob c. The cam slot 2e, 
While refered to as a helical slot, need not be the 
idea mathematical helix but the term is used. 
only to indicate the general type of curve in 
VOVed. 
The configuration of the cam slot 12e and the 

Shape of the plates of condenser i may be se 
lected Qr designed in accordance With the par 
ticular Va)'iation of inductance and capacitance 
desired with adjustment of the tuning unit by the 
lgnob c., For example, the cam slot 12e and the 
plates of the condenser i i may be designed to 
obtain either straight-line frequency Variation orº 
Straight-line Wave length variation With adjust 
ment of the knob c. Alternatively, there may 
be Clotained a constant frequency difference be 
tWeen the circuit comprising the tuning unit and 
another tunable circuit unicontrolled by the same 
tuning knob c as, for example, is desirable in 
tracking the oscillator circuit of a Superhetero 
divna receiver with the tunable radio-frequency 
circuits. Furthermore, the cam slot 2e may be 
so proportioned in relation to the Shape of the 
plates of the condenser ( as to impart to the 
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2,398,112 
circuit comprising the tuning unita, constanti im 
pedance, that is, a constant L/Cratio. 
An insulated terminal lid of condense il and 

end terminals 3c and an intermediate terminal 
i 3d of the Winding 3 may be brought Out to a 
plurality of terminals 9 supported on a terminal 
plate 20 of insulation material suitably Secul'ed 
to the frame 10. However, it will be understood 
that, in case other components of the apparatus 
in which the tuning unit is embodied are to be 
supported in or from the frame 10, certain of the 
terminals of the condenser il and the Winding 3 
may be appropriately arranged for connection 
to their associated elementS. 

In Fig. 3, there is represented Schematically a 
simplified circuit diagrann illustrating an appli 
cation of the tuning unit of the inVention. In 
this case, the elements of the tuning unitare con 
nected to form a tunable circuit 2 for connec 
tion to the antenna, 22 of a Wave-signal translat 
ing circuit 23 Which may be either a transmitter 
or a receiver. Simultaneous adjustment of the 
inductance of the inductor 3 and the capaci 
tance of condenser is effective to adjust the 
tuning of the circuit 2 i Over a Wide band of radio 
frequencies. In a particular apparatus in Which 
the turning unit of the invention has been em 
bodied, the tning range Was fl'on 14 to 50 mega 
cycles. 
While tere has been described What is at pres 

ent considered to be the preferred embodiment 
of the invention, it Will be apparent to those 
skilled in the art that Various changes and mod 
ifications may be made therein Without depart 
ing from the Spirit or Scope of the invention. 
What is caimed aS neW is: 
1. A combined capacitive and inductive tuning 

uniti comprising, a supporting frame, a rotatable 
tuning condenser mounted thereon and having 
an actuating shaft, a camming element mounted 
on Said shaft and having a helical cam surface, 
an inductor including an elongated Winding ele 
ment and an elongated magnetic core element, 
one element being supported from Said frame and 
the other element being aXially adjustable relative 
thereto for adjusting the inductance value there 
of, Said Winding and core elementSbeing parallel 
to the axis of Said shaft, and a driving connec 
tion betWeen Said camming element and Said ad 
justable element, said driving connections being 
Such that the values of Said condenser and said 
inductor are simultaneously adjustable in the 
S316 SerìSe, 

2. A combined capacitive and inductive tuning 
unit comprising, a Supporting frame, a rotatable 
tuning condenser mounted thereon and having 
an actuating Shaft, a camming element mounted 
On Said Shaft and haVing a helical cam surface, 
an inductor inclulding an elongated Winding ele 
ent Supported from Said frame, elongated guide 
neans Supported from Said frame parallel to the 

axis of said Winding element, an elongated mag 
netic core element slidaby Supported by Said 
guide means and axially adjustable relative to 
said Winding for adjusting the inductance value 
thereof, said Winding and core elements being 
parallel to the axis of Said shaft, and a driving 
connection between Said camming element and 
Said adjustable element, said driving connections 
baing Such that the values of Said condenser and 
Said inductor are simultaneousy adjustable in 
the Same Sense. 

3. A combined capacitive and inductive tuning 
unit comprising, a supporting frame, a rotatable 
tutning condenser mounted thereon and having 
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an actuating shaft, a cylindrica member mount 
ed on said shaft and haVing a helical cam slot 
formed therein, an inductor including a Winding 
element Supported from Said frame With itS axis 
parallel to the axis of said condenser shaft, a 
pair of elongated guide rods supported from Said 
frame parallel to the axis of said Winding ele 
menti, a carriage slidably supported on said guide 
rods, a magnetic core element supported on said 

5 

3 
carriage and axially adjustable relative to and 
Within said Winding for adjusting the inductance 
Value thereof, and a pin extending from said 
carriage and engaging Said cam slot, the config 
uration of said cam slot being Such that the values 
of Said condenser and Said inductor are simul 
taneously adjustable in the same sense, 

EDGAR O'BRIEN. 


