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My invention relates to radio. receiving
systems, and particularly -those in which
there is utilized a plurality of thermionic
devices or vacuum tubes in cascade, with a
variable tuninhg device associated with each
of two or more of the thermionic devices or
vacuum tubes, and arranged to operate in
conjunction with an absorption path, such as
an open or looped antenna, or equivalent.

It is an object of my invention to make
possible the adjustment to like extents of the

- tuning devices of a radio receiving system
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or set involving two or more circuits tuned
to the radio frequency of the received en-
ergy, for effecting plural stage tuning by
moving the several tuning elements to sub-
stantially similar positions, either separately
or in unison with each other.

In accordance with my invention there is
interposed between the first tuned circuit and
the antenna, or equivalent absorption path, a
radio frequency amplifier tube whose input
or grid circuit is operatively related to the
antenna or equivalent absorption. path;
neither the grid or input circuit of the inter-
posed tube nor the absorption path is tun-
able to the various wave lencths of the wave
length range of the received energy for
which the receiving system or set is designed,
and the capacity and inductance of the input
system, comprising the antenna or absorp-
tion path and the input or grid circuit of the
interposed tube, are substantially constant

throughout that wave length range, and the '
5 input system accordingly has no effect upon

the tuning characteristics of and in effect is
reactively isolated from the first tuned cir-
cuit. '

Further in accordance with my invention
the input or grid circuit of the interposed
tube is directly conhected to or in series with
the antenna or equivalent absorption struc-
ture. ’ ‘

Further in accordance with my invention,

5 there may be shunted across the input cir-

cuit of the interposed tube as by connecting
it from grid to cathode, an impedance, pref-
erably an inductance, of such magnitude as
substantially to exclude radio frequency cur-
rent from the shunt path but to permit pas-
sage of low or audio frequency current to
prevent substantial effect tipon the grid of
the interposed tube by the effects, inductive
or otherwise, upon. the receiving system

caused by low frequency current in nearby
lighting, power or other circuits; and fur-
ther in accordance with my invention, the
shunt impedance or inductance serves as a
patt’h for the grid current of the interposed
tube.

Further in accordance with my invention,
in an arrangement of the character afore-
said, the number of turns in the primary
coils of the radio frequency coupling trans-
formers in the anode circuits of the inter-
posed and succeeding tubes may be increased,
without loss of stability or tendency to oscil-
late; and more particularly, the number of
turns in the primary winding of the radio
frequency transformer in the anode circuit
of the interposed tube may be greater than
the number of turns in the primary coil
or coils of the radio frequency transformer
or transformers in the anode circuit or cir-
cuits.of the succeeding tube or tubes.

My invention resides in a system of the-
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character hereinafter described and claimed. .

-This applicdtion is in part a continuation
of my application Serial No. 73,091, filed
December 4, 1925,

For an understanding of my invention and
for an illustration of some of the various
forms it may take, reference is had to the
accompanying drawing, in which:

Fig. 1 is a diagrammatic view of a radio
receiving system In accordance with my in-
vention.

Fig. 2 is a diagrammatic 'view of a circuit
arrangement substantially similar to that of
Fig. 1 with the addition, however, of a shunt
inductance in the input circuit of the inter-
posed tube. t ‘ .

Figs. 3 and 4 are diagrams of circuit ar-
rangements explanatory of my invention.

Fig. 5 is a fragmentary diagrammatic view
of a modified arrangement involving a loop
as distinguished from an open antenna.

Fig. 6 is an illustration of dial settings
and of the corresponding positions of the
several tuning elements. .

- Referring to Fig. 1, V! and V? are radio

20

100

frequency thermionic amplifiers of the au- -

dion type each comprising, as usual, an
anode ¢, grid ¢ and cathode or filament 7.
The input or grid circuit of the tube V* in-
cludes the secondary coil of a radio frequency
step-up transformer T, and the variable con-
denser C for tuning the input circuit to the
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several and various wave lengths lying
within the range or wave lengths for which
the set or system is designed, as, for example,
from 200 to 600 meters. .

The output circuit of the tube V! is cou-
gled by the radio frequency step-up trans-
ormer T* to the input circuit of the tube
V2 similarly tunable to the various wave
lengths of the same wave length range by
the variable condenser C*. In the grid leads
of the tubes V' and V* may be included
resistances  of a magnitude to prevent sub-
stantial regeneration or production of oscil-
it being understood that any other
suitable arrangement for like purpose may
be utilized. “The output circuit of the tube
V2 is coupled by the radio frequency step-
up transformer T® to the input circuit of
the detector tube V* similarly tunable
throughout the same wave length range by
the variable condenser C*. In the grid lead
of the tube V? is the usual grid condenser

C*; and there may be provided a grid leak

resistance .
In the example above described, the ad-
justable tuning devices are condensers C,
C* and C?, and they are similar to each other
in the sense that they effect substantially
e(éua,l changes in tuning when their rotors or
adjustable elements are moved or adjusted
through the same angular extents. hile
there may be utilized variable condensers of
any suitable characteristic as regards change
of capacity with change of position of the
rotor or adjustable element, a type particu-
larly suitable for use in carrying out my
invention is such as illustrated in a general
way in Fig. 6, and of which it is characteris-
tic that for equal increments of angular ad-
sustment of the rotor the capacity increases
substantially equal increments; that is,
the increments of capacity are equal for
e(éual angular displacements or increments of
adjustment of the rotor.

The output circuit of the detector V? is
coupled by an audio frqusncy transformer
T3, whose primary may be shunted by the
radio frequency by-pass condenser C®, with
the input circuit of the audio frequency
amplifier tube V* whose output circuit is
coupled by the audic frequency transformer
T+ with the input circuit of the audio fre-
quency amplifier tube Vs in whose output cir-
cuit is the signal-translating instrument 1,
such as a loud speaker, telephone or the like.
As usual, the several filaments f are supplied
by current from the source A, the individwual
s thereof having rheostats
in series therewith, if desired; and the anode
circuits are supplied by the source B, low
voltage prefera%ly being impressed upon the
anode circuit of the detector V?, intermediate
volt%ge upon the anode circuits of the tubes
V, Vi and V% and high voltage upon the
anode circuits of the tubes V* and V*. ‘

i

< enred upon the shafts
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As thus far described, the system is an
ordinary tuned radio frequency amplifier set,
the tuned input circuit of whose first stage
tube V* is ordinarily coupled to the radiant
energy absorption structure, such as an
antenna, closed loop or the like. ‘

When the tunable input circuit of the first
stage, as V!, of such an ordinary tuned radio
frequency amplifier system is coupled by a
transformer or equivalent to an antenna or
equivalent absorption structure, which gen-
erally has different characteristics or lengths
in different installations, the antenna or
equivalent absorption structure operates in
effect as an nductive or capacitative reac-
tance, generally capacitative, across the ter-
minals of or in shunt with the primary of
the coupling transformer, and, therefore,
through the coupling introduces reactance
into the tunable input circuit of the first
stage. This fact and the further fact that
the effective reactance of the antenna circuit
or path varies with the wave length received,
causes the adjustable element of the tuning
device of the input circuit of the first stage
to take positions, in tuning to the several
wave lengths of the range, which do not
correspond
the positions of the adjustable element or
elements of the tuning device or devices of
the succeedine stage or stages. Tn such cases
the extent of adjustment of the adjustable
element of the tuning device C for such first
stage, as in changing from resonance for ong
wave length to resonance for another wave
length, does not correspond with the extent
of adjustment of the adjustable element or
elements of the tuning device C* or tuning
devices C! and C? of the succeeding stage or
stages in changing from resonance for that
one wave length to resonance for the other
wave length. Tt is necessary, therefore, for
the operator to find the proper setting at a
given wave length for the tuning device C
and the proper, but different, setting for the
tuning device C* for the same wave length.
Generally the setting of the third tuning de-
vice C? will correspond closely with that of
the second tuning device C:.  However,
catisfactory operation of the set involves the
delay and uncertainty of making two differ-
ent settings which are not alike as regards
the positions of the tuning elements and the
dials co-operating therewith. _

In Fig. 6 the dials D, D* and D? are se-
‘ of the rotors or ad-
justable elements R, R! and R?, respectively,
of the tuning condensers C, G and C?, whose
otators are indicated at S, S* and Sz, respec-
tively. Each dial may be uniformly grad-
uated from zero to 100, for example, within
a half circle, whose ends at zero and 100 cor-
respond, respectively, ‘with the minimum
and maximum capacities of the condenser,
the maximum. capacity exceeding by little

with and materially differ from.
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or nothing the capacity required to tune to
the longest wave of the range for which the
set is designed. When, for example, the
proper setting for a given wave length of
either or both of the dials D* and D? 15, say,
33, the setting of the dial D of the first stage
Vi, when coupled as usual to the antenna
or absorption -structure, without interposi-
tion of the tube V later to be described,
will be materially different from and not
uniform with the settings of the dials D?
and D2

To insure that all the dials shall have
substantially the same setting for each of

7 the various wave lengths, enabling the opera-

tor to move all dials to the same setting for
sharp tuning for all of the tuned circuits
for each of the various wave lengths re-
ceived, or to permit, as indicated in Fig. 6,
the adjustment to equal extents in unison
with each other of the several adjustable
elements of the several tuning devices, I in-
terpose between the first radio frequency
amplifier tube V', whose input circuit is
tuned, and the antenna F, Figs. 1 and 2
or loop antenna G, Fig. 5, or equivalent ab-
sorption structure, a radio frequency ampli-
fier tube V, Figs. 1, 2 and 5, whose cutput
circuit is coupled by the radio frequency
transformer T to the tunable input circuit
of the tube V. The tunable input circuit of
the tube V* is by the transformer T related

+to the anode circuit of the interposed tube V

38

40

60

in substantially the same way that the tuned
input circuit or circuits of the later stage
or stages is or are related to the immediately
preced ng anode circuit or ecircuits to which
it or they are similarly coupled by trans-
formers T* or T2 Accordingly, the first
tunable system or circuit of the series is not
materially influenced as regards its tuning
character:stics by the antenna or absorption
structure, and, therefore, with similar tun-
ing devices in and for the several tunable
systems or circuits, they may be tuned to the
several different wave lengths of the range
by substantially similar and equal extents of
movement of the adjustable tuning elements.
By such arrangement, the antenna or absorp-
tion structure does not introduce either in-
ductive or capacitative reactance into the
first tunable circuit or system of the series,
and the first tunable circuit or system accord-
ingly has characteristics dependent upon its
own electrical constants, and, therefore, its
tuning characteristics are similar to those of
the succeeding stage or- stages, making
possible the adjustment of adjustable tuning
elements to like extents and to like positions
for each of the several wave lengths of the
range for which the set or system is de-
signed.

Referring again to Fig. 1, the absorption
or antenns path, comprising the antenna F
and the earth or countercapacity E is con-

nected directly, that is, without coupling of
any character, to the grid g and cathode f
of the interposed tube Neither the
antenna or absorption path nor the input cir-
cuit of the in!;erpose(}3 tube V is tuned or
tunable to the various wave lengths of the

range for which the set or system is to be

utilized.

With such an arrangement the electro-
motive-force of radio frequency correspond-
ing with the frequency of the energy ab-
sorbed by the antenna or other absorption
structure, is effective in substantially full
magnitude for varying the potential of the
grid of the interposed tube V, particularly
since the small capacity between the grid g
and cathode f is effectively in series with the
relatively larger capacity of the antenna or
absorption structure.

The reactance of the antenna or absorp-
tion structure, therefore, does not affect the
first tuned or tunable circuit of the series of
tunable circuits and, in consequence, all three
rotors, R, R* and R2, of condensers having
the same characteristic as regards change of
tuning with change of position of rotor may
be adjusted to similar positions for tuning to
the same wave length of the received energy.
Where the rotors are adjustable independ-
ently of each other and cach is provided with
a dial, the three dials may, therefore, be
moved to corresponding readings to assure
tuning to the same wave length.

However, the three rotors may be mechani-
cally coupled as by the bands A and ¢ passing
over pulley p* on the shaft of rotor R! and
over the pulley p and p* on the shafts of the
rotors R and R? respectively. A single dial
will then suffice secured upon the shaft of
any one of the rotors and its rotation will
effect adjustnient of the rotors in unison, to
like extents, for tun'ng to each of the wave
lengths of the range.

Where a receiving system or set of the
character deseribed in connection with Fig.
1 is used when adjacent to a circuit carrying
low frequency fluctnating or alternating
current, as a power circuit or a lighting cir-
cuit in the same residence or building with
the receiving set, there will be induced in
the receiving system low frequency electro-
motive-forces affecting at lLike frequency
the potential of the grid ¢ of the interposed
tube V with the result that a disturbing low
frequency hum or note will be produced hy
the translating instrument I. For example,
in the case of a lighting circunit in a resi-
dence where the receiving system is utilized,
the alternating current of commercial fre-
quency, for example, 25 to 60 cycles per scc-
ond. will cause a hum or note of correspond-
ing frequency in the instrmment I. Or in
fact any circuit traversed by low or audio
frequency current and disposed within the
range of ‘influence upon the reeeiving sys-
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tem will cause a low or audio frequency note
or sound in the instrument L. '

In Fig. 2 there is illustrated an arvange-
ment for preventing substantial effect by
such low or audio frequency curremt. IFig.
9 corresponds generally with Fig. 1 except
that there is utilized in addition the induc-
tance L. shunted across the input circuit of
the interposed tube V by connection from
grid to cathode thereof. ‘

The inductance L is of such magnitude
that it constitutes in efiect a choke coil sub)-
stantially pieventing passage therethrough
of current of the radio frequency of the re-
ceived energy. The reaction of the induc-
tance L for low or audio frequency current,
lLowever, is low, thereby shunting the low
or audio frequency current, due to an ad-
jacent low or audio frequency circuit, from
the grid g of the interposed tube V there-
by preventing production of low or audio
frequency sound by the instrument I.

Fig. 3 is a circuit representative of the
antenna or absorption structure and the grid

. to cathode path of the interposed tube V

which, as regards the received radio fre-
quency energy comprises in effect a source
H of radio frequency electro-motive-force in
series with the capacity K of the antenna or
absorption structure and the capacity %
between the grid and cathode of the inter-
posed tube V, the latter shunted by the in-
ductance L.

small or short antenna, is large with respect

" to the capacity %, and the inductance L is

of such a magnitude as to operate as a radio
frequency choke, thereb preventing radio
frequency current from y-passing through
choke coil around the capacity 2. In con-
sequence, substantially the full magnitude
of electro-motive-force set up in the anten-
na by the received energy is effective across
the grid and cathode of the tube V and the
inductance L has substantially no effect in
the sense of reducing the potential varia-
tions of the grid of the tube V. ;

" As regards low or audio frequency, how-
ever, the arrangement of Fig. 2 is substan-
tially that of the cireuit indicated in Fig. 4
in which J represents a source of low fre-
quency electro-motive-force impressed upon
tle receiving system through a capacity K*
which in this instance is small as compared
with the capacity K of Fig. 8, since the ca-
pacit between the receiving system and the
circuit traversed by low or audio frequency
current is quite small. The source J and
capacity K' are in effect in series with each
other and the capacity % existing between
the grid and cathode of the tube V, the lat-
ter capacity again shunted by the inductance
L whose magnitude- is such as to by-pass
the low or audio frequency current around
the capacity %, causing but slight, if any,

difference of potential between grid and--

‘nitudes of the

The capacity K, even for a
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cathode of the tube V at low or audio fre-
quency, with the result that the receiving
system is not affected by a neighboring low
or audio frequency circuit.

The inductance L is of further advantage
in that it provides a conductive path from
grid. to cathode of the tube V to prevent
blocking thereof upon occurrence of strong
static or other atmospheric disturbances or
of powerful signals from other or nearby
stations.

In lieu of an open antenna as shown in
Figs. 1 and 2, there may be utilized a loop
antenna G as indicated in Fig. 5. The loop,
as in the case of the antenna F, is directly
connected, without coupling of any charac-
ter, to the grid and cathode of the inter-
po ed tube V. Here again the inductance
L of the character and for the purposes de-
scribed. in connection with Fig. 2 may be
shunted across grid and cathode. The mag-
rid to cathode capacity of
the tube V of Fig. 5, of the shunting induec-
tance L, and the distributed capacity of the
loop G are such or so related to the induc-
tance of the loop G that high radio frequen-
cy voltage is imnressed upon the grid at
the full magnitude of the radio frequency
voltage existing across the terminals of the
loop G.

In the arrangements of Figs. 1, 2 and b.
the input path or circuit of the interposed
tube V is not tuned or tunable to the differ-
ent wave lengths of the range for which the
set is designed.

While in ordinary tuned radio frequency
amplifying sets involving, for example, the
tubes V1. V2 and V® with tuned input cir-
cuits, and the first of these tuned input cir-
cuits coupled to the antenna or absorption
structure, the number of turns in the pri-
mary coils of the transformers T, T* and T*
has generally been 8 to 10 when 201* tubes
are utilized.” By recourse to the interposed
tube V related to the antenna or absorption
structure as herein described, these pri-
maries may have, without loss of stability
of the set, a greater number of turns, effect-
ing increase of amplification and so com-

pensating, at least in part, for the loss or

absence of resonance in the antenna or ab-
sorptien path and in the input_path or cir-
cuit of the interposed tube V. For ex-
ample, the number of turns in the primaries
of the transformers T* and T? may be in-
creased to the order of 13, and the number
of turns in the primary of the transformer
T may be made greater than the number of
turns in the primaries of either or both the
transformers T? and T2, and may be of the
order of 22. In addition to these increases

“in number of primary turns it is possible to

reduce the magnitudes of - the stabilizing
resistances 7. R
While the variable tuning devices above

0

()

80

a0

L

W

A

1i0

115

12L

125



10

15

25

30

35

10

50

66

60

1,639,414

described are condensers, it will be under--

stood that my invention comprehends also
variation of inductance in lieu of variation
of capacity in any one or more of the tuned
circuits. ‘

What I claim is:

1. A radio receiving system comprising
the combination with an absorption struc-
ture, of a receiving set comprising a plu-
rality of three-electrode thermionic devices
in cascade and at least one of which ampli-
fies the absorbed radio frequency energy,
devices associated with said thermionic de-
vices for tuning circuits in cascade to the
same wave lengths throughout the same
range of wave lengths, and means for in-
suring that the adjustable elements of said
tuning devices shall partake of equal ex-
tents of movement in adjusting from reso-
nance for one wave length to resonance for
another wave length comprising a three-
electrode thermion:c amplifier whose output
circuit is coupled to the input circuit of the
first of said thermionic devices and whose
grid and cathode are directly connected
with said absorption structure.

2. A radio receiving system comprising
the combination with an absorption strue-
ture, of a receiving set comprising a plural-
ity of three-electrode thermionic devices in
cascade and at least one of which amplifies
the absorbed radio frequency energy, devices
associated with said thermionic devices for
tuning circuits in cascade to the same wave
lengths throughout the same range of wave
lengths, means for insuring that the adjust-
able elements of said tuning devices shall

artake of equal extents of movement in ad-
justing from resonance for one wave length
to resonance for another wave length com-

rising a three-electrode thermionic ampli-
Eer whose output circuit is coupled to the
input circuit of the first of said thermionic
devices and whose grid dnd cathode are non-
reactively conductively connected with said
absorption structure, and means mechani-
cally coupling the adjustable elements of

-said tuning devices to cause them to partake

of movements in unison.
3. A radio receiving system comprising
the combination with an absorption struc-

turey: of a receiving set comprising a plu--

rality of three-electrode thermionic devices
in cascade and at least one of which ampli-
fies the absorbed radio frequency energy,
devices associated with said thermionic de-
vices for tuning circuits in cascade to the
same wave lengths throughout the same
range of wave lengths, means for insuring
that the adjustable elements of said tuning
devices shall partake of equal extents .-of
movement in adjusting from resonance for
one wave length to resonance for another
wave length comprising a three-electrode
thermionic amplifier whose output eircuit is

co}:f)led to the input circuit of the first of
said therm’onic devices and whose grid and
cathode are directly connected with said ab-
sorption structure, and an inductance con-
nected between said grid and cathode and
having such magnitude as substantially to
prevent passage therethrough of received
radio frequency energy and to by-pass low
frequency energy from said grid. v

4. A radio receiving system comprising
the combination with an absorption struc-
ture, of a receiving set comprising a plu-
rality of three-electrode thermionic devices
in cascade and at least one of which ampli-
fies the absorbed radio frequency energy, de-
vices associated with said thermionic devices
for tuning circuits in cascade to the same
wave lengths throughout the same range
of wave lengths, a radio frequency trans-
former for transferring radio frequency en-
ergy from the output circuit of one of said
thermionic devices to the input of another
of said thermionic devices, means for insur-
ing that the adjustable elements of said tun-
ing devices shall partake of equal extents
of movement "in -adjusting from resonance
for one wave length to resonance for an
other wave length comprising a three-elec-
trode thermionic amplifier interposed be-
tween said absorption structure and the first
of the circuits tuned by the first of said
tuning devices the input of said last named
amp.ifier and said absorption structure con-
stituting an input system the magnitudes of
whose inductance and capacity are substan.
tially constant, and a radio frequency trans.
former transferring radio frequency energy
from the output circuit of said interposed
thermionic device to the input circuit of the
first of said first-mentioned thermionic de-
vices, the number of turns of the primary
winding of said second-named transformer
being substantially in excess:of the number
of turns of the primery of said first-named
transformer. ‘

5. A radio receiving system comprising
the combination with an absorption struc-
ture, of a plurality of circuits in cascade,
means for tuning each of said circuits, and

.a three-electrode vacuum tube interposed

between the first of said tuned circuits and
said absorption structure, the input of said
tube and said absorption structure consti-
tuting an input system the magnitudes of
whose inductance and capacity are substan-
tially constant and so related to said tunable
circuits as to permit equal movements of
their tuning devices in adjusting from reso-
nance for one wave length to resonance for
another wave length.

6. A radio_receiving system comprising
the combination with an absorption struc-
ture, of a plurality of circuits in cascade,
means for tuning each of said circuits, a
three-electrode vacuum tube amplifier in-
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tervening between a pair of said tuned cir-
cuits and having its input tuned by the first
of said pair, a resistance for reducing the
tendency of said amplifier to produce oscil-
lations connected in series between the in-
put electrodes of said amplifier and the
first tuned circuit of said pair, and a
three-electrode vacuum tube interposed be-
tween the first of said tuned cirenits and said
absorption structure, the input of said
last named tube and said absorption struc-
ture constituting an input system the mag-
nitudes of whose inductance and capac-
ity are substantially constant and so related
to said tunable circuits as to permit equal
movements of their tuning devices in ad-
justing from resonance for one wave length
to resonance for another wave length.

7. A radio receiving system comprising
the combination with an absorption struc-
ture, of a plurality of circuits in cascade,
devices associated with said circunits for tun-
ing them to the same wave lengths through-
out the same range of wave lengths, and
means for insuring that the -adjustable ele-
ments of said tuning devices shall partake
of equal extents of movements in adjusting
from resonance for one wave length to re-
sonance for another wave length compris-
inga three-electrode vacuum tube interposed
between the first of said tuned circnits and
said absorption structure, the input of said
tube and said absorption structure consti-
tuting an input system the magnitudes of
whose inductance and capacity are substan-
tially constant. .

8 "A radio receiving system cOmprising
the combination with an absorption struc-
ture. of a plurality of cirenits in cascade,
devices associated with said circuits  for
tuning them to the same wave lengths
throughout the same range of wave lengths.
means mechanically coupling the adjustable
elements of said tunine devices for effecting
their adjustment in unison to equal extents,
and means for insuring that the adjustable
clements of said tuning devices shall par-
take of equal extents of movement in ad-
justing from resonance for one wave length
to resonance for another wave length com-
prising a three-electrode vacuum tube inter-
posed between the first of said tuned cir-
cuits and said absorption structure, the input
of said tube and said absorption structure
constituting an input system the magni-
tudes of whose inductance and capacity are
substantially constant.

9. A radio receiving system comprising
the combination with an absorption struc-
ture, of a plurality of circuits in cascade,
a variable condenser for tuning each of said
circuits. and means for insuring that said
condensers shall partake of equal extents of
adjustments from resonance for one wave
length to resonance for another wave length

1,639,414

comprising a three-electrode vacuum tube
interposed between the first of said tuned
circuits and said absorption structure, said
absorption structure and the input of said
tube constituting an input system the mag-
nitudes of whose inductance and capacity
are substantially constant.

10. A radio receiving system comprising
the combination with an absorption struc-
ture, of a plurality of circuils in cascade,
o variable condenser for tuning each of satd
cireuits, equal increments of adjustments of
ench of said condensers effecting equal in-
crements of its capacity, and means for in-
suring that said condensers shall partake
of equal extents of adjustments from reson-
ance for one wave length to resonance for
another wave length comprising a three-
electrode vacuum tube interposed between
the first of said tuned circuits and said
absorption structure, said absorption struc-
ture and the input of said tube constituting
an input system the magnitudes of whose
inductance and capacity are substantially
constant.

11. A radio receiving system comprising
the combination with an absorption struc-
ture, of a plurality of circuits in cascade.
a variable condenser for tuning each of said
circnits, equal increments of adjustment
of each of said condensers effecting equal
increments of its capacity, means mechan-
ically coupling the adjustable elements of
said condensers for effecting their adjust-
ment in unison to equal extents, and means
for insuring that sald condensers shall par-
take of equal extents of adjustment from
resonance for one wave length to resonance
for another wave length comprising a three-
electrode vacuum tube interposed between
the first of said tuned circuits and said ab-
sorption structure, said absorption structure
and the input of said tube constituting an
input system the magnitudes of whose in-
ductance and capacity are substantially con-
stant.

12. A radio receiving system comprising
the combination with an absorption struc-
{ure, of a plurality of cireuits in cascade, the
inductance of each of said cirenits having
fixed magnitude and comprising a winding
of a coupling transformer, a single variable
condenser constituting the sole means for
{uning each of said eircuils, and means for
insuring that the adjustable elements of said
condensers shall partake of equal extents
of movement in adjusting from resonance
for one wave length to resopance for an-
other wave length comprising a three-elec-
trode vacuum tube interposéd between the
first of said tuned circuits and said absorp-
tion structure, said abserption structure and
the input of said tube constituting an input
system the magnitudes of whose inductance

and capacity are substantially constant.
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13. A radio receiving system comprising
the combination with an absorption struc-
ture, of a plurality of circuits in cascade,
means for tuning each of said circuits, and
a three-electrode vacuum tube having its
output operatively related to the first of
said tuned circults and having its input

electrodes non-reactively conductively con-

nected with said absorption structure. said
absorption ctructure and the input of said
tube constituting an input system the mag-
nitudes of whose inductance and capacity
are substantially constant and so related
to said tunable circuits as to permit equal
movements of their tuning devices in ad-
justing from resonance for one wave ength
to.resonance for another wave length.

14. A radio receiving system comprising
the combination with an absorption strue-
ture, of a plurality of circuits in cascade,
means for tuning each of said circuits, a
three-electrode vacuum tube interposed be-
tween the first of said tuned circuits and
said absorption structure, the input of said
tube and said absorption structure consti-

tuting an input system the magnitudes of

whose inductance and capacity are substan-
tially constant throughout the wave length
range of the received energy and so re-
lated to said tunable circuits as to permit
equal movements of their tuning devices in
adjusting from resonance for one wave
length to resonance for another wave length,
and ‘an inductance connected between the
grid and cathode of said tube and having
such. magnitude as substantially to prevent
passage therethrough of veceived radio fre-
quency energy and to hy-pass low frequency
energy from said grid.

15. A rddio receiving system comprising
the combination with an “absorption struc-

ture, of a receiving set comprising a plu-

rality of three-electrode thermionic devices
in cascade and at least one of which ampli-

fies the radio frequency energy, condensers

associated witl said thermionic devices for
tuning to the same wave lengths throughout
a range of wave lengths, each of said con-
densers comprising rotor and stator ele-
ments of such character that the increments
of capacity are equal for equal increments of
adjustment of the rotor with respect to the
stator; and means for insurine that the
rotors of said condensers shall partake
of equal extent of movement in udjust-

7

ing -from resonance for one wave length
to resonance for another wave length
comprising a three-electrode thermionic
amplifier whose output circuit is coupled
to the input circuit of the first of said
thermionic devices and whose input is
operatively related to said absorption struc-
ture, the input of said last named thermionic
device and said absorption structure consti-
tuting an input system the magnitudes of
whose inductance and capacity are substan-
tially constant.

16. A radio receiving system comprising
the combination with an absorption struc-
ture, of a receiving set comprising a plu-
rality of three-electrode thermionic devices
in cascade and at least one of which ampli-
fies the radio frequency energy, condensers
associated with said thermionic devices for
tuning to the same wave lengths throughout
a range of wave lengths, each of said con-
densers comprising rotor and stator ele-
ments of such character that the increments
of capacity are equal for equal increments of
adjustment of the rotor with respect to the
stator, means mechanically coupling the
rotors of said condensers for effecting their
adjustment in unison to equal extents, and
means for insuring that the circuits tunable
by said condensers shall be simultaneously
resonant to the same wave length comprising
a three-electrode thermionic amplifier inter-
posed between the first tuned circuit and
said absorption structure for reactively
isolating them from each other, the input of
said last named thermionic device and said
absorption structure constituting an input
system the magnitudes of whose inductance
and capacity are substantially constant.

17. The method of tuning cascaded cir-
cuits throughout a frequency range of
energy received upon an absorption struc-
ture, which comprises reactively isolating
said absorption structure from the first of
said tuned circuits while permitting the
transfer of received energy from said ab-
sorption structure thereto, maintaining said
absorption structure non-resonant to the re-
ceived energy throughout said frequency
range, and moving the adjustable tuning
elements of said circuits to equal extents. in
tuning said circuits from resonance for one
frequency to resonance for another fre-
quency of said received energy.
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13. A radio receiving system comprising
the combination with an absorption strue-
ture, of a plurality of circuits in cascade,
means for tuning each of said circuits, and
a three-electrode vacuum tube having its
output operatively related to the first of
said tuned cireunits and having its input
electrodes non-reactively conductively con-
nected with said absorption structure. said
absorption structure and the input of said
tube constituting an input system the mag-
nitudes of whose inductance and capacity
are substantially constant and so relatec]
to said tunable circuits as to permit equal
movements of their tuning devices in ad-
justing from resonance for one wave ength
to resonance for another wave length.

14. A radio receiving system comprising
the combination with an ‘absorption struc-
ture, of a plurality of circuits in cascade,
means for tuning each of said cirenits, a
three-electrode vacuum tube interposed be-
tween the first of said tuned circuits and
said absorption structure, the input of said
tube and said absorption structure consti-
tuting an input system-the magnitudes of
whose inductance and capacity are substan-
tially constant throughout the wave length
range of the received
lated to said tunable cirenits as to permit
equal movements of their tuning devices in
adjusting from resonance for one wave
length to resonance for another wave length,
and an inductance connected hbetween the
grid and cathode of said tube and having
such. magnitude as substantially to prevent
passage therethrough of received radio fre-
quency energy and to by-pass low frequency
energy from said grid.

15."A radio receiving system comprising
the combination with an absorption struc-
ture, of a receiving
rality of three-electrode thermionic devices
in cascade and at least one of which ampli-

fies the radio frequency ener 7, condensers’

associated with said thermionic devices for
tuning to the same wave lengths throughout
a range of wave lengths, each of said con-
densers comprising rotor and stator ele-
ments of such character that the increments
of capacity are equal for equal increments of
adjustment of the rotor witlh respect to the
stator; and means for insuring that the
rotors of said condensers shall partake
of equal extent of movement in adjust-

‘ Certificate
Patent No. 1,639,414,

energy and so re-

set comprising a plu--

¥ 4

ing -from resonance for ome wave length
‘to resonance for another wave length
comprising a three-electrode thermionic
amplifier whose output circuit is coupled
to the input circuit of the first of said
thermionic devices and whose input is
operatively related to said absorption struc-
ture, the input of said last named thermionic
device and said absorption structure consti-
tuting an input system the magnitudes of
whose inductance and capacity are substan-
tially constant.

16. A radio receiving system comprising
the combination with an absorption struc-
ture, of a receiving set comprising a plu-
‘rality of three-electrode thermionic devices
in cascade and at least one of which ampli-
fies the radio frequency energy, condensers
associated with said thermionic devices for
tuning to the same wave lengths throughout
@ range of wave lengths, each of said con-
densers comprising rotor and stator ele-
ments of such character that the incrementg
of capacity are equal for equal increments of
adjustment of the rotor with respect to the
stator, means mechanically coupling the
rotors of said condensers for effecting their
adjustment in unison to equal extents, and
means for insuring that the circuits tunable
by said condensers shall be simultaneously
resonant to the same wave length comprising
a threc-electrode thermionic amplifier inter-
posed between the first tuned cireuit and
said absorption structure for reactively
isolating them from each other, the input of
said last named thermionic device and said
absorption structure constituting an input
system the magnitudes of whose inductance
and capacity are substantially constant.

17. The method of tuning cascaded cir-
cuits throughout a frequency range of
energy received upon an absorption stric-
ture, which comprises reactively isolating
said absorption structure from the first of
said tuned circuits while permitting the
‘transfer of received energy from said ab-
sorption structure thereto, maintaining said
absorption structure non-resonant to the re-
ceived energy throughout said frequency
range, and moving the adjustable tuning
elements of said circuits to equal cxtents. in
tuning said circuits from resonance for one
frequency to resonance for another fre-
quency of said received energy.
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It is hereby certified that crvor appears in the printed specification of the above-
numbered patent requiring correction as follows: Rage 3. #ffer the numeral “2” in
line 25 and the word “rotor ” in line 91 insert a comma, and in line 102. for the
word “ pulley ”? read pulleys; page 6. line 27, claim 7, for the word “ movements”
read movement; same page, lines 64, 77, and 81, claims 9 and 10, respectively, for
the word “adjustments” read adjustment; page 7, line 55, for the word “extent”
read exfents; and that the said Letters Patent should be read with these corrections
therein that the same may conform to the record of the case in the Patent Office.

Signed and sealed this 6th day of December, A. D. 1927.

JsraL.] ' M. J. MOORE,
= Aoting Commissioner of Patents.



