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5 Claims. (CI. 250-20) 
The present invention relates to a tuning unit 

for radio apparatus, particularly of the super 
heterodyne type. . 
With short Wave receiving sets, there generally 

... occurs what is known as “fading' caused by va 
riation in the electric field acting upon the col 
lector of the receiver. Such “fading' is very ob 
jectionable. To obviate this objection, hitherto 
Various special devices, such as resistors, filters 
and extra vacuum tubes have been used, which 
complicate the set unduly and render the oper 
ation difficult. 

It is the principal and primary object of my 
invention, therefore, to provide a method and ap 
paratus whereby “fading' can be entirely ob 
viated in the simplest possible way, and whereby 
sharp and correct tuning can be readily and 
quickly effected. 
Another object of this invention is to provide 

an apparatus in which the oscillator voltages are 
balanced to such an extent that no special voltage 
regulating devices are necessary. 
A further object is to increase the degree of 

selectivity and sensitivity of the unit, so that in 
conjunction with the radio frequency stage the 
tuner will pick up not only radio frequency sig 
nals but also the Side bands of undirected beams. 

It is also an object to have the image frequency 
tube give maximum amplification. 
With these and other objectS in View my inven 

tion consists in the novel method of connection, 
construction, combination and arrangement of 
elements as will be hereinafter more fully set 
forth in the specification and defined in the ap 
pended claims. 
In the accompanying drawing which forms part 

of this specification and in which similar refer 
ence characters denote corresponding parts: 
The figure denotes a circuit diagram of con 

nections of my new tuner for a short Wave re 
ceiver. 
My new tuner comprises an antenna, circuit 

unit which, when the receiver is assembled for 
operation, includes an antenna 0, an inductance 
transformer whose primary winding Li at its 
lower end, is connected to said antenna and 
whose secondary winding L2 is connected to the 
upper end of the primary and to ground. The 
primary and secondary windings are closely cou 
pled, being wound on the same form. The sec 
ondary is suitably tapped at several points and 
through switch S can be shorted according to the 
wave length desired. It is tuned through varia 
ble condenser C1 and trimming condenser C 
shunted across the same. : - - . . --- : - . . 

The tuner also includes a radio frequency de 
tector, tube W. preferably of the so-called 58 
pentode type comprising a heater H, cathode k, 
control grid g, Screen grid Sg, SuppreSSOr grid Sug, 
and plate p. 
The control grid g of tube W is connected di- . 

rectly to the antenna, and to the primary Wind 
ing L. Contrary to the hitherto used practice, 
the secondary I of said radio frequency trans 
former is not connected to the grid of the radio 
frequency tube W, but is independent of the lat 
ter, as a result, whereof the grid return is forced 
right back into the primary L. Also contrary 
to the usual practice, the Screen grid Sg of the 
tube is connected to the B minus instead of to the 
B plus, while the Suppressor grid Sug is connected 
to the B plus of the power supply and is filtered 
by a by-pass condenser C8. The cathode k is con 
nected in usual manner to B minus through a 
bias resistor R1 and by-pass condenser C3. 
The intermediate frequency amplifier tube W. 

which is also a 58 pentode type tube, is inductive 
ly coupled to the radio frequency detector tube W 
through an intermediate frequency transformer 
T. The primary of said transformer is in Series 
with the plate p. of tube W and the Secondary is 
connected directly to the control grid g of Said 
tube V1 and to B minus through ground. 
The screen grid Sg, SuppreSSOr grid Sug and 

cathode of tube V are connected in identically 
the same manner as those of tube W to the power 
supply and the cathode k is connected in usual 
manner to B minus through bias resistor R* and 
by-pass condenser C. Connection to Succeed 
ing stages of amplification is inductively made 
through transformer T the primary of which is 
in series with the plate p of tube W. 
The oscillator circuit unit includes tube O of 

the 56 triode type, comprising heater H, cathode 
k, control grid g and plate p, an Oscillator induc 
tance transformer 2 whose primary L. has one 
end connected to the plate p of Said tube O and 
its other end to B plus of the power Supply. The 
secondary L4 is tapped similarly to secondary 
winding L2 and has one end connected to the 
control grid g of tube O and its other end to 
ground. Condensers C and C2 across the sec 
ondary L4 of transformer 2 serve similar pur 
poses as condensers C, C2 of the secondary LP 
of transformer . The condensers controlling 
the secondary L2 of the detector unit and those 
of the secondary L“...of the oscillator unit are 
ganged and may be rotated as a unit, so that the 
secondaries of both radio frequency and oscil 
lator transformers may be tuned simultaneously. 
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2 
The cathode of said oscillator is connected to 

B minus through the cathode bias resistor R3 
and cathode by-pass condenser C5. 
The cathode of the radio frequency tube W 

and the cathode of the Oscillator tube are cou 
pled through condenser C6. In order to prevent 
any overloading of the tubes, I provide a resist 
ance R4 in Series with the condenser C6. 
The tests made with the apparatus constructed 

by me in accordance with the above description 
has given the most remarkable results. With 
Out using a Voltage regulator or other special aux 
iliary devices, there is an even distribution of 
voltage throughout the receiving unit and a 
steady flow of rectified alternating current in the 
Oscillator tube. It effectively operates over 20 to 
80 meters wave lengths, but good results may be 
obtained over any desired band of wave lengths. 
In the said apparatus the radio frequency 

transformer is hand wound on a cylindrical 
form using B and S gauge enameled Wire. Its 
Secondary LP has about 5 turns (gauge 20) be 
tween taps 0 to , 7 turns (same gauge) between 
taps 1 and 2 and 22 turns (gauge 24) between 
taps 2 to 3. The primary of said transformer 
has 8 turns (gauge 28). The transformer 2 of 
the oscillator, is also hand WOund On a Separate 
cylindrical form. It has about 5 turns between 
taps 0 to (gauge 20), 5 turns between taps -2 
(gauge 20) and 18 turns (gauge 24) between 
taps 2 and 3. The tickler or primary I has 
9% turns (gauge 32) of double silk covered Wire. 
The capacity ranges of the condensers in the 

detector and oscillator units are as follows: 
Microfarads 

Tuning condenser C------------------- .00014 
Trimming condenser, C2 (incorporated in 
tuning condenser)------------------- 000035 
May be increased to--------------- 00005 

Microfarads 
By-pass condenser C8 (mica) ---------- 002 
By-pass condenser C (paper)--------- .1 
By-pass condenser C (mica).---------- .0001. 
By-paSS condenser C (mica).---------- .00005 
By-pass condenser C (mica).---------- .001 
By-pass condenser C8 (500 volts)------ 1. 

: The value of the cathode bias resistors are as 
follows: 

R1 (variable) maximum 5000 ohms (if fixed 
2500 ohms) 

R2 (fixed) 400 ohms. - 
R3 (fixed) 10000 ohms 3 Watt size (if variable 
maximum 12000 ohms) 

R' (fixed) 2A2 megohms 
One of the important novel features of my de 

Vice is that the tuning is accomplished by tuning 
the inductance itself, so that the action of the 
latter is that of preselector and radio frequency 
transformer at the same time. 
Another important feature is that there is no 

direct connection between the secondary of the 
radio frequency transformer and the detector 
tube, as a result of which a stabilized frequency 
is obtained. 
At the same time because of the close coul 

pling between the primary L. and secondary L2 an 
increase of mutual inductance between them is 
obtained. 

Furthermore, as I have found by tests on a re 
ceiver constructed as specified above because of 
the connection of the screen grid Sg to the B 
minus and suppressor grid, Sug to B plus, I ob 

2,061,416 
tain a new function of the tube because of the de 
crease of the mutual conductance thereof result 
ing from said connections. Owing to the in 
creased mutual inductance in the transformer 
and the decreased mutual conductance of the 
tube I obtain an automatic volume control. This 
enables the use of intermediate transformers be 
tween the Succeeding stages without affecting the 
signal frequency and without decreasing the gain 
per Stage. 
While I have described in detail my new device, 

I am aWare that various changes may be made 
without departing from the spirit of my invention 
and I therefore do not wish to restrict myself to 

. Such details, nor to receivers, as my device may be 
used just as well for broadcasting. 
What I claim is: 
1. In a tuner System for short wave radio ap 

paratus, an antenna, a radio frequency induct 
ance transformer having coupled primary and 
tuned secondary windings, a multiple grid de 
tector tube including among its elements an 
anode, a cathode, a control grid, a screen grid and 
a Suppressor grid, the primary winding of said in 
ductance transformer being connected directly to 
Said control grid and to said antenna, means for 
electrically connecting said secondary winding in 
said tuner system without direct electrical con 
nection to said control grid, a source of B plus 
and B minus potentials, electrical connection be 
tween said screen grid and said B minus potential, 
electrical connection between said anode and Said 
suppressor grid and said B plus potential and 
means for electrically connecting the elements 
of said tube in said tuner System. 

2. In a tuner system for short Wave radio ap 
paratus, an antenna, a radio frequency induc 
tance transformer having coupled primary and 
secondary windings, a multiple grid detector tube 
including among its elements an anode, a cathode, 
a control grid, a screen grid and a suppressor grid, 
the primary winding of Said inductance trans 
former having one terminal thereof directly con 
nected to said antenna and directly to Said con 
trol grid, the other terminal of said winding being 
directly connected to ground, means for electrical 
ly connecting said tuned secondary in Said tuner 
system without direct connection to Said control 
grid, an intermediate frequency amplifier multi 
ple grid tube including among its elements an 
anode, a cathode, a control grid, a Screen grid and 
a suppressor grid, said amplifier tube being in 
ductively coupled to said detector tube, a Source 
of direct current biasing B plus and B minus po 
tentials, means for the electrical connection of 
the screen grids of Said tubes and said B minus 
potential, means for the electrical connection of 
said anodes and said Suppressor grids of said tubes 
and said B plus potential and means for connect 
ing the other elements of Said tubes in said tuner 
system. 

3. In a tuner circuit for short wave apparatus 
an antenna, a radio frequency transformer hav 
ing coupled primary and secondary Windings, a 
detector tube having a cathode, an anode, a con 
trol grid, a Screen grid and a suppressor grid, 
direct electrical connection between one end of 
Said primary Winding, the antenna, and said con 
trol grid, the other end of Said primary wind 
ing and One end of Said Secondary being elec 
trically directly connected together and to 
ground, and means for completing the electrical 
connection of said secondary winding in said 
tuner circuit without direct connection to said 
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2,061,416 
plus and B minus potentials, means for supply 
ing B plus potential from said source to said 
anode and to said suppressor grid, means for 
connecting said screen grid to said B minus po 
tential, biasing means for connecting Said cathode 
to the common ground and means for heating 
said cathode. 

4. In a tuner circuit for radio systems includ 
ing a Source of direct current biasing B plus and 
B minus potentials and a multiple grid tube 
having as its elements, an anode, a cathode, a 
control grid, a Screen grid and a Suppressor grid, 
electrical connection between said Screen grid and 
Said B minus potential, electrical connection be 
tween Said anode and said suppressor grid and 
said B plus potential and means for operatively 
connecting said elements of said tube in said tuner 
Circuit. 

5. In a tuner system for short Wave radio ap 
paratus, an antenna, a radio frequency induc 

3 
tance transformer comprising coupled primary 
and tuned secondary windings, a multiple grid 
detector tube having as elements an anode, a 
Cathode, a control grid, a Screen grid, and a Sup 
preSSOr grid, means for directly connecting one 
terminal of Said primary winding to Said control 
grid and to said antenna, means for directly 
grounding the other terminal of said primary 
Winding and one terminal of Said tuned Second 
ary Winding, said grounding means constituting 
the Sole direct electrical connection of said second 
ary winding in said tuner system, means for con 
necting said cathode and anode in said system, a 
Source of direct current biasing B plus and B 
minus potentials, means for connecting said Sup 
pressor grid and said anode to said B plus po 
tential and means for directly connecting said B 
minus potential to Said screen grid. 
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