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My invention relates to radio circuits, particu 
larly to an adjustable coupling between portions 
of a circuit designed for operation in the range of 
the higher radio frequencies. In designing radio 
circuits it is customary to match impedances be 
tween portions of the circuit, such as the various 
amplifying stages or the coupling between the 
antenna stage and an amplifying stage whereby 
to obtain maximum ef?ciency and output from 
the apparatus. 
A customary manner of accomplishing this 

throughout a band of frequencies is to provide 
an adjustable coupling between the stages. When 

. dealing with apparatus tuned for operation in the 
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' broadcast band or at lower frequencies, no great 
problem has been encountered in providing an 
adjustable coupling for the purpose of matching 
impedances. One of the common expedients em 
ployed was to provide a variable tap connection 
to the primary side of a transformer. 
When operating at the higher frequencies, 

however, the coupling transformers are, of ne 
cessity, composed of but a very few turns, these 
being quite small in diameter, consequently a 
shift of from one turn to another is apt to con 
stitute a very high percentage of the number of 
turns in the primary winding, this, in turn, re 
sulting in a very marked change in the turns 
ratio of the coupling transformer. The result 
is that it becomes exceedingly di?icult to adjust 
the turns ratio or other coupling factors whereby 
to obtain a matching of impedances. The coils 
being of necessity small in diameter renders it 
both inconvenient and dif?cult to utilize a sliding 
connection on the turns of the coil. 

It is an object of my invention, therefore, 
to provide means whereby the matching of im 
pedances at high frequencies is rendered both 
convenient and accurate. 
Another object of my invention is to provide 

a coupling means at high frequencies which will 
be exceedingly simple and e?icient. 

Additional objects of my invention Will be 
pointed out in the following description, taken 
in connection with the accompanying drawing 
wherein Figures 1 to 4 disclose various modi?ca 
tions of a circuit in which I have embodied a 
coupling means in accordance with my invention. 
The circuit of Fig. 1 comprises a conventional 

detector circuit embodying an electric discharge 
device I of the three electrode type. Between the 
grid 3 and cathode 5 of this device and consti 
tuting the input circuit therefor, we have a tuned 
resonant circuit 1 comprising an inductor 9 
shunted by a variable condenser E I, this resonant 
circuit being connected in series with a grid leak 
and condenser arrangement l3 as well as a biasing 
battery [5. The output circuit including a source 
of plate potential I‘! in series with an inductor 
I9 is coupled to a pair of phones 2| or other means 

(Cl. 250-20) 
for interpreting the signals derived from the 
circuit. 
The signal energy is transmitted to the input 

circuit from an antenna 23 by means of a link 
circuit comprising a curved conductor 25 in the 
form of a loop connected in series with a variable 
condenser 21 and a low inductance coil 29 which 
is coupled to the input coil 9 of the detector cir 
cuit. The antenna is connected to the looped 
conductor by means of a slidable connection 3| 
frictionally engaging the conductor 25. This 
conductor, in combination with the slidable con 
nection from the antenna to the conductor, con 
stitutes the means whereby the impedance of the 
antenna circuit and the impedance of the suc 
ceeding circuits may be matched. This. is easily 
accomplished by shifting the slidable connector 
along the curved conductor until maximum signal 
is received in the headphones. This point of 
maximum signal strength may be more accurately 
determined through the use of a meter in the 
plate circuit of the detector. The ease and con 
venience with which the coupling may be adjusted 
should be apparent from the diagram and by rea 
son of the fact that the curved conductor com 
prises the inductance in the circuit and permits. 
of continuous and minute adjustments, 2. very 
gradual and accurate adjustment may be ob 
tained. This is exceedingly desirable in the cir 
cuits designed for operation at the higher radio 
frequencies. 
To give one an idea as to the dimensions and 

constants of such a coupling means for a circuit 
designed to operate at around 5 meters, the pri 
mary winding will comprise approximately tWo 
turns of a ‘diameter of about 1 inch, the con 
denser in series therewith will have a maximum 
capacity of approximately 15 micro-microfarads, 
and the curved conductor will have a diameter of 
approximately 8 inches. 

It will be apparent from the above that the 
adjustment of the coupling and the matching of 
impedances may be easily obtained, and when 
once located, the slidable connection may be 
clamped so as to avoid accidental shifting. 
The circuit of Fig. 2 is similar to that of Fig. 1, 

except in that the independent primary winding 
29 has been eliminated and the connections lead 
ing to this coil have been tapped into the induct 
ance 33 of the tuned input circuit thus provid 
ing an auto-transformer effect in lieu of the 
customary transformer having separate windings. 
In the circuits of Figs. 3 and 4, the signal volt 

age impressed upon the grid is tapped off direct 
ly from the loop 25. The manner of obtaining 
this potential, however, differs slightly in the 
two circuits. In that of Fig. 3 the potential drop 
across the tuning condenser 35 is impressed across 
the tuned input circuit through a coupling con 
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denser 31. In the circuit disclosed in Fig. 4 a 
portion 4! of the tuned loop 25 is included in 
series with the inductor 39 in the input circuit of 
the tube i, the drop in potential across this por 
‘tion of the loop constituting the signal potential 
impressed upon the grid of the tube. The con 
nections to the tuned loop in both of the above 
circuits may be’ adjustable to obtain any desired 
variation in signal strength and may, therefore, 
constitute a means for volume control. 

In all of the circuits described above, the an 
tenna is adjustably connected to the tuned loop 
by some such means as the slidable connection 
disclosed in Fig. 1, whereby the impedances of 
the circuits may be very easily and conveniently 
adjusted for maximum e?iciency and output. 
While I have disclosed my invention as em 

bodied in various forms as applied to a conven 
tional detector circuit, it should be apparent that 
the coupling means is adapted for use in any 
circuit wherein a matching of impedances is de~ 
sired. I, therefore, do not desire that my inven 
tion be limited to the speci?c details disclosed 
except as may be necessitated by the prior art 
and the appended claims. 

I claim as my invention: 
1. In a system adjusted for operation on short 

waves, an electron discharge device having an 
input circuit, coupling means for coupling said 
input circuit to another portion of said system, 
said coupling means comprising a winding of such 
small diameter and of such few turns that the in 
ductance of two adjacent turns is an appreciable 
portion of the total inductance, and an induct 
ance element in the form of a loop of conductive 
material connected in series with said winding, 
‘said loop having a diameter greater than that of 
said winding such that distances along said loop 
may constitute appreciable increments of induct 
ance, and means for connecting said other por 
tion of the system to a point on said inductive 
loop. 

2. In a system adjusted for operation on short 
waves, an electron discharge device having an in 
put circuit, coupling means for coupling said in 
put circuit to another portion of said system, 
said coupling means comprising a winding of 
such small diameter and of such few turns that 
the inductance of adjacent turns is an appre 
ciable portion of its total inductance, and an in 
ductance in the form of a loop of conductive ma 
terial connected in series with said winding, said 
loop having a diameter greater than that of said 
winding such that its inductance is equal to a 
substantial portion of the total inductance of 
said winding, and means for connecting said 
other portion of the system to a point on said loop. 

3. In a system adjusted for operation on short 
waves, an electron discharge device having an in 
put circuit, coupling means for coupling said in 
put circuit to another portion of said system, 
said coupling means comprising a winding of 
small diameter and of such few turns that the in 
ductance of two adjacent turns constitutes a 
substantial portion of the entire inductance of 
said winding, and an inductance in the form of 
a. loop of conductive material connected in series 
with said winding, said loop having a diameter 
su?iciently greater than that of said winding to 
constitute an inductance equal to a substantial 
portion of the inductance of said winding, and 

2,109,219 
means for adjustably connecting said other por 
tion of the system to a point on said loop. 

4. In a system adjusted for operation on short 
waves, an electron discharge device having an 
input circuit, coupling means for coupling said 
input circuit to another portion of said system, 
said coupling means comprising a transformer 
winding of small diameter and of such few turns 
that the inductance of two adjacent turns con 
stitutes a substantial portion of the entire in 
ductance of said winding, a condenser and an in 
ductance in the form of a loop of conductive ma 
terial connected in series with said transformer 
winding, said loop having a diameter greater 
than that of said winding, and means for connect 
ing said other portion of the system in slidable 
engagement with said loop. 

5. In a system adjusted for operation on short 
waves, a link circuit for coupling two portions 
of said system, said link circuit comprising a coil 
of small diameter and of such few turns that the 
inductance of two adjacent turns is an appre~ 
ciable portion of the total inductance of said 
winding, and an inductance in the form of a loop 
of conductive material in series with said coil, said 
loop having a diameter substantially greater than 
that of said coil such that substantial and con 
tinuous variation of the combined inductance of 
said coil and said loop may be obtained. 

6. In a system adjusted for operation on short 
waves, a link circuit for coupling two portions 
of said system, said link circuit comprising a coil 
of small diameter in series with an inductance 
in the form of a loop of conductive material, of 
materially larger diameter than the diameter 
of said coil, and a connecting means adjustably 
mounted on said loop, said coil being of such few 
turns that the inductance of two adjacent turns 
is an appreciable portion of the entire induct 
ance of said coil,‘ and the inductance of said loop 
being equal to a substantial portion of the induct 
ance of said coil whereby the combined induct 
ance of said coil and loop may be varied in a 
continuous manner. 

7. In a system adjusted for operation on short 
waves, an electron discharge device having an 
input circuit, coupling means for coupling said 
input circuit to another portion of said system, 
said coupling means comprising a winding of 
such small diameter and of such few turns that 
the inductance between two adjacent turns is an 
appreciable portion of the total inductance, and 
an inductance in the form of a loop of conductive 
material having at least a portion thereof con 
nected in series with said winding, said turn hav 
ing a diameter substantially greater than that of 
said winding such that short distances along said 
loop constitute appreciable increments of induct 
ance, and means for connecting said other por 
tion of the system to a point on said loop. 

8. Variable inductance for operation on short 
waves comprising a winding of a plurality of 
turns of small diameter and a single loop of con 
ductive material having an inductance equal to 
a material percentage of the inductance of‘ said 
winding, said loop having a diameter su?icient to 
permit substantial changes in the value of the 
combined inductance obtainable from said wind 
ing and said loop, and an adjustable connection 
to said loop. 

PERCY DE FORREST MCKEEL. 
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