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This-invention relates to ultra short wave car-
rier-wave apparatus and more particularly to-ap-
paratus for use in wireless:signaling:on so-called
miicro or ultra short waves, by which. expression:is

5 meant waves of '3 length below 'one meter, or
thereabouts.

In ordinary wireless apparatus :as :at present
in.common use, it is customary -to use-tuned.cir-
cuits -consisting of lumped- capacity and lumped

10 inductance (i. e. ordinary .condensers -and -in-
ductance coils) ‘generally -connected «in - parallel
but when wave lengths of below about one-meter
are in question the use of :tuned circuits :con-
stituted ‘by such lumped .inductances -and :ca-

15 pacities becomes impracticable, in :part because
of the extremely small dimensions required -for
the said inductances and capacities, and:in.part
because at such very short wave lengths the self-

 capacity of any ordinary form-of coil -and sthe
go self-inductance of any -ordinary form of :con-
denser become important factors.

Accordingly, in the art of ;wireless -signaling
with micro-waves distributed self-inductances
and .capacities have been made use of instead
of lumped inductances and capacities for purposes
of:tuning. The well known Lecher wire arrange-
ment illustrated in-Fig. 1 of the drawing may be
regarded as typical of the arrangements which
have been used and proposed hitherto. -In -the
30 said Fig. 1-the Lecher-wire arrangement consists

of two parallel wires joined together at their ends,
the length of the circuit being one half the
aworking wave length. This is represented con-
ventionally in the said Fig. 1 by the dimension

‘35 A

0
=0}

‘The nature of:the distribution of the voltage and
current along -the Liecher wire circuit.of Fig. 1
£0 is-well-known.and:is represented in conventional
fashion .in the .said .Fig. 1 by the broken -line
ourves; . the curve e.being the voltage distribution
curve.and-the .curve I heing the current distribu-
tion curve. _As will.be seen the ends | and 2 are

-&5 points.of zero potential. and maximum current.
Now,.although.a Leéher wire arrangement as‘is
shown in Fig.1 is quite a satisfactory device for
{the purpose for which. it was originally intended,
namely that of approximately measuring ‘micro-
50 waves, it is not so -satisfactory for the purpose
for -which it "has ‘been more recently used, i. e.
-as-a tuned circuit ‘in a micro-wave transmitter,
‘recéiver or-amplifier. The reason for this is that
‘the rapid -variation -of the current and voltage
-dlong ‘the ‘length -of the Lecher wires renders

&
o

such a system: difficult to couple satisfactorily to
another circuit and-unsatisfactory as.a device for
storing energy to betransferred to-another-cir-
cuit. Moreover, where it -is Tequired to accom-
plishrvariable, i.:e.adjustable tuning, there is-the 5
difficulty:that.the.length of the Lecher wires must

be altered :and :this :may involve practical dif-
ficulties:and inconveniences.

sAccordingrto this:invention, an ordinary Lecher
wire :;system-for:use-gs:aibuned circuit in a’carrier 10
wave:apparatus:operating on wave lengths of the
order: of one meter oriless:is modified by providing
conductive plates:in conductive connection with
the Lecher wires, said plates being in electro-
static association -with ;one another and being 156
positioned: at andmear points of maximum volt-
age 'or zero current. :In this way the effective
self-eapacity of -the :whole arrangement is in-
creased.at and near the said points of maximum
voltage and-zero current. 20

‘Referring ito:the drawing, Fig. 1 shows .a well
known form :-of :Lecher 'wire system:

‘Fig. 2 illustrates a :simple -form of Lecher wire
arrangement in:accordance with the principles
of this invention;

Figs. 3, 5, 6 and 7 -show various modifications
of the invention;

Fig. -4 represents, :schematically, the -bending
or hinging of the plates for tuning, as shown-in
Fig, 3; and— ) 30

Fig. 8 shows a circuit arrangement for-an:ultra
short wave transmitter embodying the tuningar-
rangement of:the ‘invention.

One simple arrangement :in -accordance “with
this invention is'shown in Fig. 2, which figure-il- 35
lustrates a Lecher wire arrangement - as shown in
Fig. 1, modified in accordance with this inven-
tion. Upon reference to said .Fig. 2,:it will be
seen that there is upstanding .from each of .the
Lecher wires a.conductive 'plate A or B, ‘these 40
plates being mechanically "in:the form of plates
such as are used in.ordinary ultra .short wave

‘tuning condensers. The effect:of -providing ‘the

plates A-and B'is to increase the-effective self-

‘capacity with the result ‘that, although the elec- 45
trical length of the whole system:is still one half
‘wave length the physical length, i. e. the sum of

the distances ¢-+b4-¢ is less than one half wave

‘length. The longer the distance: b .relative to

the overall length of the whole system and the 50

greater ithe dimension of the plates at right
angles to the Lecher wires, the nearer must the
physicdal length a+b--c approach: the half wave

‘length and: the more closely.will:the current and

-voltage distribution:approach:the distribution oh- 55



(3

10

15

20

25

40

50

60

65

70

taining in an ordinary tuned circuit (such as is
used on longer wave lengths) consisting of
lumped capacity and inductance in parallel.

At first sight it would appear that an arrange-
ment as shown in Fig. 2 could be regarded as con-
sisting of one condenser with two loop inductances
in parallel; but the said arrangement is not in
fact equivalent to this because the points | and 2

retain the zero potential, maximum current con-

ditions characteristic of a simple Lecher wire sys~
tem.
points increases as the ratio of the length

b
atc

increases.
The actual dimensions adopted ‘for the plates

A and B, i. e., their length and height, for-a given -

working wave length, and also their . distance
apart (which is, of course, that of the Lecher
wires): greatly affect the impedance of the whole
circuit. So far the best dimensions for the plates
have been determined . in practice by frial and
error in individual cases.

In practice it has been found of advantage in
some cases to bend up one end of the Lecher wire
system at right angles to the rest of the wires
so as to be parallel to the upstanding plates, as
illustrated in Fig. 3 of the drawing, which shows

- the arrangement of Pig. 2 modified by bending up

the length ¢. The effect of bending up one end
in this manner is to give a still further approach
towards a quasi-constant distribution of current
in the portion left unbent.

The tuning of an arrangement as shown in the
Figs. 2 and.3 above described can be varied over a
range of several centimetres by varying merely
the relative positions of ‘the plates A and B,
e. g. by arranging the plates to be warped or
hinged shout axes such as are represented in the
said Fig. 2 by broken lines. . This bending or hing-
ing of the plates for tuning is represented sche-
matically in Fig. 4, which is a diagrammatic and
sectional view of an arrangement as.shown in

5 Fig. 2 of the plates A and B being shown in three

possible positions marked, respectively, z, ¥ and
2. As the plates are brought closer together the
wave length to which the dev1ce is' tuned is, of
course, increased.

Fig. 5 shows an arrangement similar-to that
shown in Fig. 2 associated with an aerial, via a
tubular concentric high frequency cable. The
aerial is indicated at AN, the inner conductor of
the high frequency cable being shown at IC and
the outer conductor of this cable (which is
earthed) being shown at OC. 'The high frequency
cable, which is of form well known per se and
may consist of two tubes arranged concentrically
within one another and separated from one an-
other mainly by air insulation,.is of a length
equal to the working wave length.:

Fig. 6 shows a further modification in accord-
ahce with the invention. The arrangement of

Fig. 6 may be regarded as consisting in effect of

two arrangements as shown in Fig. 2 (above de-
‘scribed) placed end to end and united in-a single
structure. 'The distribution of the current in
Fig: 6 is.indicated in conventional form by the
broken line I and the individual plates are marked
conventionally to indicate their instantaneous
polarities at a particular:time. An arrangement
such as shown in Fig. 6 will, of course; act to some
extent as a dipole aerial with end capacities and
to avoid this the polarities of the plates may be
reversed by crossing .the Lecher wires between

2,048,751

However, the sharpness of the zero potential - -

:Wherem the Lecher wires are bent up -app
‘mately through. a right angle ‘and connected to-
‘gether at one end, the arrangement bemg such

the pairs of plates as shown in Fig. 7. Further-
more, if desired, losses by radiation can be re-
duced to a minimum by placing the whole ar-
rangement in a screening box made, for ex-
ample, of solid copper sheet and having its sides
running parallel to the plates at distances there-
from of one “quarter the working ‘wave :length.
Fig. 8 shows diagrammatically the circuit ar-

. rangement of a powerful and efficient practical
-micro-wave transmitter. In this Fig. 8 AN is the

aerial, ‘which :is' connected through a tubular
feeder IC—OC to a Lecher wire arrangement, in
accordance with this invention, and consists in

- effect of two arrangements, as shown in Fig. 3
f(above described), placed end to end and united
in a single system' The transmitting valves

which operate.on the Barkhausen-Kurz principle
as oscillators are shown at Vi Vz and Vi’ and V2’
and .the plate circuits, grid circuits, and cathode
circuits of these valves are all tuned as shown
so that from this point of view.the arrangement
of Fig. 8 is in accordance with the invention con-
tained in the specification of United States ap-
plication Serial No. 639,462, filed October 25,1932,
by Gaston A, Mathieu. : The points at which-high
tension potential is applied for the grids of the
valves are indicated at HT-- while the points:at
which negative potential is applied for the plates
of the valves are indicated at HT—. With-regard

to the connections from the points HT—: to the 2

plates of the valves, it will be noted that: these
connections pass through the bent up ends of the
Lecher wires, the zero points of potential of the
Lecher wire arrangement being thus made use of

for feeding the required plate potentials:to:the 3

valves. The common negative connection for the
cathodes is shown at CN, and Ri1 Rz Ras R4 are
filament resistances. - The connections to :the
plates are in practice made as short as possible

but this is difficult to show in the drawmg whlch

is purely diagrammadtic. :

What is claimed is:

- 1. °A tuned circuit arranﬂement for.use-on very
hlgh frequercies corresponding ‘to wave lengths
of the order of one meter and comprising & pair
of Lecher wires each provided. with an attached
conductive plate in conductive connection there-
with, said plates being in electrostatic association
with one another and being positioned at points
substantially of maximum voltage or zero cur-
rent, whereby the effective self-capacity of the
whole arrangement is increased at or near the
said points, portions of said plates located on
oppositely dlsposed Lecher wires being separated
from one another along a line substantially at
right angles to the wires by a distance at least
equal to the separation of said Lecher wires.
~2. A tuned circuit arrangement for use on very
high frequenmes corresponding - to ‘wave lengths
of the order of one meter and comprising: a, pair

‘of Lecher wires each in conductive connection

with ‘a conductive plate; sald pla.tes “which'’ a,re
similar ‘being opposite one another and bemg ar-
ranged at points: of substantlally max1mum volt-
age or zero current, each Lecher wire passing
substantially along one edge of the plate asso—
mated therewith. - . :

3. An arrangement as deﬁned in clalm 1

that the connection between the Lecher.wires. is
-substantially - at right angles: to -the general di-
rection of said wires, said bent up portion lying
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on the same side of said wires as do the plates.

4, An arrangement as defined in claim 2 and
wherein the conductive plates are movably
mounted with relation to one another in a direc-
tion substantially perpendicular to the axes of
their surfaces.

5. A tuned circuit arrangement for use on very
high frequencies corresponding to wave lengths
of the order of one meter and comprising a pair
of Lecher wires each provided with a conductive
plate in conductive connection therewith, said
plates being in electrostatic association with one
another and being positioned at points substan-
tially of maximum voltage or zero current,
whereby the effective self-capacity of the whole
arrangement is increased at or near the said
points, portions of said plates located on oppo-
sitely disposed Lecher wires being separated from
one another along a line substantially at right
angles to the wires by a distance at least equal to
the separation of said Lecher wires, said con-
ductive plates being movably mounted with rela-
tion to one another and in effect hinged upon
axes lying in or parallel to the general directions
of the Lecher wires.

6. A tuned circuit arrangement for use on very
high frequencies corresponding to wave lengths
of the order of one meter and comprising a pair
of Lecher wires each in conductive connection
with a conductive plate, said plates which are
similar being opposite one another and being ar-
ranged at points of substantially maximum volt-
age or zero current, each Lecher wire passing
substantially along one edge of the plate asso-
ciated therewith, and another similar tuned cir-
cuit whose Lecher wires are united with the
TLecher wires of said first tuned circuit to form
one prolonged Lecher wires system, the wires of

" which are joined together at both ends, there
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being two conductive plates associated with each
wire.

7. A system as defined in claim 6, character-
ized in this that said Lecher wires are cross-
connected at their points of juncture between the
pairs of plates. .

8. An ultra high frequency circuit comprising
a pair of electron discharge devices each having
cathode, anode and conirol electrodes, corre-
sponding electrodes of said devices being coupled
together, and ancther pair of electron discharge
devices similarly arranged, and a tuned Lecher
wire circuit for coupling the anodes of one pair
of devices to the anodes of the other pair of
devices, said Lecher wire circuit comprising a
pair of wires each in conductive relation with at

3

least one conductive plate, the plates on different
wires of said pair having portions thereof sepa-
rated from one another along a line substantially
at right angles to the wires by a distance at least
equal to the separation of said Lecher wires.

9. A transmitter circuit in accordance with
claim 8 including means for maintaining the con-
trol electrodes of said devices at a high positive
potential and their respective anodes at a much
lower potential relative to their respective
cathodes.

10. An ultra high frequency circuit comprising
a pair of electron discharge devices each having
cathode, anode and control electrodes, corre-
sponding electrodes of said devices being cou-
pled together, and another pair of electron dis-
charge devices similarly arranged, and a tuned
circuit for coupling the anodes of one pair of
devices to the anodes of the other pair of de-
vices, said tuned circuit comprising a pair of
Lecher wires each in conductive connection with
a conductive plate, said plates which are similar
being opposite one another and being arranged
at points of substantially maximum voltage or
zero current, each Lecher wire passing substan-
tially along one edge of the plate associated
therewith.

11. A tuned circuit arrangement for use on
very high frequencies corresponding to wave
lengths of the order of one meter and compris-
ing a pair of Lecher wires each in conductive
connection with an gttached conductive plate in
the plane of the wire, said plates being similar
and opposite one another and being arranged at
points of substantially maximum voltage or zero
current, each Lecher wire passing substantially
along one edge of the plate associated therewith.

12. In combination, a tuned circuit arrange-
ment for use on very high frequencies corre-
sponding to wave lengths of the order of one
meter and comprising a pair of Lecher wires each
in conductive connection with a conductive plate,
said plates which are similar being opposite one
another and being arranged at points of sub-
stantially maximum voltage or zero current, each
Lecher wire passing substantially along one edge
of the plate associated therewith, said Lecher
wires having an electrical length substantially
equal to half the operating wave, an antenna,
and a concentric line having inner and outer
conductors coupling said antenna with said
Lecher wires, said outer conductor of said line
being grounded.

GASTON ADELIN MATHIEU.
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