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One object of my invention is to increase
the efficiency and decrease the cost of manu-
facture of radio receivers embodying sev-
eral tuned circuits, which are varied as to
period simultaneously, by means of one
manual control.

In general receivers of this type have.

several stages of tuned radio frequency am-
plification, a detector and several stages of

‘audio frequency amplification..

As receivers of this type used for broad-
cast reception are usually in the hands of
persons unskilled in the handling of scien-
tific or electrical apparatus, it is admitted-
ly desirable to reduce the number of :manual
controls to a minimum. For this reason the
variable tuning elements, usually variable
condensers, are frequently made as similar
as manufacturing accuracies will allow and
are driven simultaneously either by mount-
ing on the same shaft or through a series
of belts, connecting rods, racks and pin-
jons or other mechanical devices, or by plac-
ing their adjusting members in position to
be simultaneously operated by one or more

“fingers of the same hand.

n order to secure maximum efficiency, it
is mecessary that the simultaneously tuned
radio frequency stages should bé each tuned
to the same period as the others. = This is
a comparatively simple matter in all stages

- except the first, as the primary of each stage,

except the first, is connected to the plate of
a vacuum tube and the secondary to the grid
of a similar vacuum tube. The primary
of the first stage radio frequency trans-
former, however, is connected to the antenna
and ground, which throughout a certain por-
tion of the frequency range, over which the
receiver is designed to operate, causes the
variable tuning element of this stage to be
of differing value from those of the remain-
ing stages for best reception. In my in-
vention 1 propose to correct this difficulty.

Referring to the drawing, Fig. 1 shows a

simple schematic wiring diagram of one em-
bodiment of my invention. -
Fig. 2 shows a laboratory curve of the

. variation of capacity of the condenser in
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the first tuned radio frequency stage from
that of the remaining condensers caused
by the antenna when my invention is not
employed. . ' ,

Fig. 3 shows the general relation of in-
ductance to capacity of the average single
wire receiving antenna. i

the dotted line 25.

Fig. 4 shows a mechanical structure ap-
plicable to my invention. ‘

In Fig. 1 the antenna 10 is connected
through the variable inductance 11 and the
movable ‘primary inductance 12 to the

ground 13. The antenna 10 is also connected

to the ground 138 through the variable con-
denser 14, The variation of this condenser

‘and of the inductance 11 is effected simul-

taneously as indicated by the dotted line

15, 16, 17 and 18 are the secondary wind-

ings of the three tuned radio frequency
transformers. 19 and 20 are the primary
windings of the second and third transform-
ers. These transformers are tuned by the
variable condensers 21, 22 and 23 which are
operated simultaneously as indicated by the
dotted line 24. The coupling between the
coils 12 and 16 is also simultaneously varied
throughout a certain portion of the total
variation of the condensers as indicated by
lott Two audio frequency
amplifying stages are shown at 26 and 27

‘and a loud speaker at 28.

To fully explain my invention, some of
the laboratory work leading to its incep-
tion may be described:

A receiver was made with exactly similar
transformers and condensers, the condensers
being separately operable and a curve taken

.in the following manner:

A signal of a given wavelength was chosen
and each condenser separately varied until
maximum response of the receiver as a
whole was secured. An out-put meter was
used to insure more exact tuning than can
be accomplished by ear. Then all connec-
tions were carefully removed from the con-
densers and their capacity accurately meas-
ured and the variation of their relative val-
ues plotted. Another wavelength was chosen
and the process repeated and so on over the
whole broadcast band. A curve similar to

‘that delineated in Fig. 2 was obtained. Be-

tween the points 35 and 36 the capacity of
all three condensers was alike. Between the
points 36 and 87 the capacity of the con-
densers of the 2nd and 3rd tuned circuits
remained alike but the capacity of the con-
denser in the first stage, whose primary cir-
cuit contains the- antenna, went through a
variation such as is shown by the curve 39,
Fig. 2, but at the point 87 its value became

‘that of the remaining two condensers and

continued to be so throughout the rest of
the wavelength range. The part of the
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" compensation.

curve 89 above the zero line in Fig. 2 rep-
resents the extent of the increase of the ca-
pacity of the condenser 21 over the capaci-
ties of the condensers 22 ‘and 23 while the
part below the line represents the decrease.

It can be proved both experimentally and
mathematically that this phenomenon ceenrs
between two points upon.either side of the
point at which the primary inductance of
the first radio frequency transformer reso-
nates the antenna circuit to the received
wave. As this point is approached the an-
tenna circuit acquires more and more induc-
tive reactance, at resonanee it becomes a pure
resistance and then becomes capacitative.
Therefore, if all three condensers are. op-
erated simultaneously and unless some steps

-are taken to' compensate for this effect

throughout that part of the frequency range

wherein this effect is of some considerable .

magnitude, the first radio frequency stage
will be out of tune and the over all response
will not be maximum.

My invention consists of an easy, mechan-
lcal and automatic means for making this
Experiments have shown
that the average single wire antenna, such
as is generally used for broadeast reception,
possesses a uniform linear relation between
its length, its capacity and its inductance, as
shown in Fig. 8.

The first part of my invention consists in

- giving the antenna circuit the same electri-
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cal period at approximately the same con-
stants regardless of its length. This ma
be done as shown in Fig. 1 by the variable
iductance 11 which is mechanically cou-
vled with variable condenser 14. A maxi-
mum- antenna. length should be selected on
which the set may be operated, say 150 ft.,
and when this length is used the inductance
11 and condenser 14 should be at their low-
est values. If a shorter antenna is used both

of these variables are increased by the dif-

ference of inductance and capacity between
the shorter antenna and the one chosen as
maximum. On account of the simplicity of
the relation between antenna length, an-
tenna capacity and antenna inductance, it
1s not at all difficult to construct the varia-
bles 11 and 14 so that they may be simulta-
neously operable and introduce the correct
amount of each. property.

By this means variation of tuning of the
first radio frequency stage, shown to exist
between the points 36 and 87 (Fig. 2) can
always be made to occur at the same wave-
lengths or between the same points on the
tuning dial. '

It has been found that by loosening the
coupling between the inductances 12 and 16
(Fig. 1) at a certain experimentally deter-
mined variable rate between the points 36
and 40 (Fig. 2)

* morr-al between the points 40 and 37 (Fig.

and closing it again to-
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2) the receiver may be made to give maxi-

mum: response when the condenser 21 (Fig
1) is of the same value as the condensers
22 and 23, and as the antenna cireuit is ap-
proaching passing through resonance
about these points, the proper energy trans-
fer may be effected with looser coupling
than is necessary throughout the rest of the
tuning range of the receiver, and therefore
little or no loss of energy is introduced by
this method of correction or compensation
for the basic difference in circuit between
the first radio frequency stage and the re-
maining stages. ‘

This varistion of coupling between the in-
ductances 12 and 16 (Fig. 1) may be auto-
matically effected at the proper ratio by 2
cam or other mechanical device operated
from the same means which simultaneously
operates the tuning condensers.

I do net wish to limit my invention teo
any - particular mechanical - method of
achieving the desired results, but a suggest-
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ed arrangement is disclosed in Fig. 4 in

which 41 denotes the .shaft of the first tun-
ing condenser such as 21 (Fig. 1) upon
which is mounted 2 cam 42, operating
against a lever 43, which is pivoted at 44
and carries at its opposite end the primary
inductance 12° whick throughout a certain
portion of the revolution is raised out of
and then lowered inte the secondary induct-
ance 16”.

In summation my invention contemplates

y adjusting the first stage of a tuned radio

frequency, or a similar type receiver so that

its variable tuning element shall have the

same electrical value as those of the remain-
ing stages by, firstly, bringing the antenna
circuit to & predetermined period by means
of a simultaneously operated variable in-
ductance and variable capacity which can
be made to add or subtract these properties
so as to make any antenna substantially
equal to a chosen maximum antenna in so

-far as its period, inductance and capacity

are concerned, and secondly, by automati-
cally varying the coupling between the first
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grid circuit and the open or antenna circuit

at_and about the antenna circuit period.

I claim:

1. In a radio receiver means for ensuring
the uniform operation of all tuning units,
sald means consisting of means for giving
the open antenna circuit predetermined con-
stants and means for automatically loosen-
Ing the coupling of said circuit with its asso-
ciated circuit, said means operable simul-
taneously with the tuning control of said

associated circuits throughout a part of the

frequency range of said receiver and adja-
cent to the free period of said open circuit.
2. A radio receiver having in its antenna
circuit a variable inductance and a variable
capacity simultaneously variable, the ratio
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of variation of the properties of these ele-
ments being substantially the same as the
ratio of variation of the similar properties
of an antenna with its length, and means for
varying the coupling between said antenna
circuit and its associated circuit, said means
being operable simultaneously with the tun-
ing means of said associated circuit. :

3: In a radio receiver a variable induct-
ance in series with the antenna and a vari-
able capacity in parallel, said inductance and
said’ capacity operable simultaneously. and
so_as to give substantially same period, in-
ductance and capacity to the antenna circuit
of ‘'said receiver regardless of the length of
the antenna within specified limits, and
means for varying the coupling between said
antenna circuit and its associated eircuit
throughout a portion of the frequency range
of the receiver, said portion including said
period, said means operable automatically
and simultaneously with the frequency con-
trol of said receiver. _

4, In a radio receiver means for ensuring

identical values, at any given frequency ad-
justment, of the tuning elements in the
several tuned circuits of said receiver said
means consisting of means for ensuring the
occurrence of the detuning of the circuit
associated with said antenna circuit through-
out a predetermined band of frequencies, and
means associated with the frequency control
of said receiver for preventing this detuning
by loosening the coupling between said an-
tenna circuit and said associated circuit
throughout said band of frequencies.

5. In a radio receiver automatic means for
varying the coupling between the open an-
tenna circuit and its associated circuit, said
means operable simultaneously with the fre-
quency controlling means of said receiver
and 1independently adjustable means for
bringing the period of said open antenna
circuit to a predetermined value, said varia-
tion occurring throughout a short band of
frequencies, said frequencies including the
free period of the open antenna circuit.
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