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My prescit invention relates to means for
regulating the resonant wave length of an
antenna system. .

The object of the present invention is to
provide a simple, reliable and quick-acting
means whereby the desired relation between
capacitive and inductive reactances of an
antenna system. may be automatically main-
tained.

In carrying my - invention into. effect, T
associate with the antenna to be controlled,
a magnetic: amplifier or controller of the
type deseribed in the Letters Patent of the
United States to James C. Armor, No.
1,219,215, while the particular form of the
controller which may be used may be of the
type described at length in Letters Patent
of the United States to Ernst F. W. Alex-
anderson, No. 1,328,797. ‘The variation . of
magnetization of the amplifier- varies the
inductive reactance of the antenna  cireuit.

The magnetization of the amplifier in the
present instance is controlled by means of a
pair of electric discharge devices which sup-

5 ply magnetizing current to a pair of dif-

ferentially related windings on the magnetic
amplifier. Included in the output cireuit
of each device is a winding adapted to be
supplied with an electromotive force having
a definite phase relation with the antenna
cwrrent. - The control members of the dis-
charge devices are connected to a source of
electromotive. force having a definite phase
relation with the electromotive force sup-
plied to the antenna.

The phase relation of the electromotive
forces supplied to the input and output cir-
cuits of the discharge devices are so related

that, normally, pulsating current will be"

supplied equally from the two devices to
each of the differentially related windings
of the magnetic amplifier, so that the mag-
-netization of- the amplifier will be main-
tained substantially constant. When the
capacity reactance of the antenna changes,
however, one of the devices will supply cur-
‘rent to one of the differential windings for
a longer period of time than the other device
will supply current to the other differential
winding, with the result that the degree
of magnetization of the magnetic amplifier
will be increased or decreased; producing
thereby a corresponding change in the induc-

tive reactance of the antenna circuit which
will restore the desired relations between the
capacitive and inductive reactances. -
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The novel features which I believe to be

characteristic of my invention are set forth
with particularity in the appended claims.
My invention, itself, however, both as to
its organization. and method of operation
will best be understood by reference to the
following specification taken in connection
with the accompanying drawing in which
the single figure shows diagrammatically a

circuit organization whereby my ‘invention -

may be carried into effect. .

Referring to the drawing; I have indi-
cated at 17 well-known type of high fre-
quency inductor alternator, having a plu-

rality of stationary armature windings 2,

and a rotating field member -8, the latter
being driven by a constant speed motor 4.
Certain: of the armature windings 2 are
connected to the primary winding of a trans-
former 5, the secondary winding of which
is connected in series relation with an an-
tenna 6.. Included in circuit with the an-
tenna 6 are a variable inductance 7, by means
of which initial adjustinent of the antenna
tuning may be made, and a pair of trans-
former windings 8 and 9 which are induc-

tively related to a pair of secondary trans-

former windings 10 and 11. ,

A magnetic amplifier 12 is employed. to
control the tuning of the antenna system.
The amplifier, or saturated core regulator,
includes the usual high frequency windings
13, connected through. condensers 14 and 15
to the secondary winding 16 of a trans-

former 17.and a regulating winding 18.

The primary winding 19 of the transformer
17 is connected in shunt with the secondary
winding of transformer 5 and a portion of
inductance 7. The regulating winding 18
is supplied with current from a direct cur-
rent source of energy 20 through a variable
controlling resistor 21. “Variations in the

magnetization. of the amplifier produce cor--

responding variations in the inductance.of
the circuit including the secondary  trans-

former winding 16, and, therefore, through

transformer 17 in the inductance of the
antenna circuit. Normally, the source of

energy .20 supplies an amount of current to .

the regulating coil 18 which will maintain
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the impedance of the circuit, including wind-
ing 16, substantially constant..

MounteJ on the saturated core regulator,
is a pair of differentially related windings
22 and 23 which are connected in the output
circuit of a pair-of 3-element electric dis-
charge devices 24 and 25, respectively. - The
grids of the respective discharge devices are
connected ‘through a portion of a ‘resistor
26 with one of the armature coils 2 of the
alternator 1. Connectedin’circuit with- the
latter- armature coil, is resistor 26 and a

pair of condensers 27 and 28.  Without the

resistors ‘or ‘condensers- the ' eléctromotive

' forces supplied to the two grids will differ

in phase by 180°.  The use of the rvesistors
and condensers, however, provides means
whereby ‘the phase relation” of the electro-
motive forces supplied to the grids of the
two tubes may be varied as desiréd.- T have
found that the operation of the alternator 1
i1s more stable if the antenna is kept tuned
to a frequency slightly higher than that
generated by the alternator. ~ This condition
may  be maintained by ‘the followm(r ar-
mnoement

The plate circuit of the electric discharge
device 25 is connected in circuit with the

-secondary - transformer winding. 10, while

the ‘plate circuit ‘of ‘ electric dischar. ge - de-
vice 24 is connected in cireuit with the wind-

-ing 11, Windings 10 and 11 are connected

to the plates of the discharge devices 25
and 24 in such a way that the electromotive

forces supplied to the two plates are equal

and in phase. Due to the transformer con-

‘nection shown, the phase of the electromo-

tive forces supphed to-the plates would; in
the absence of resistor 26 and condensers
27-and 28, be in quadrature with the elec-
tromotive forces supplied ‘to the grids of
This - relation
is changed, however, on account of the pres-
ence of tho resistance element 26 and capac-
ity units 27 and 28. ' The electromotive force
supplied to the plates is, however; normally
displaced in phase equally from the electro-
motive forces supplied to the gnds of dis-
charge dévices 24 and 25.

Condensers 29 -and 30, Whlch are . asso- .

ciated- -with discharge devices 24 and 25,
smooth out the direct current 1mpulses and
tend to maintain the current supplied to the
differential windings 22 and 23 substantially
constant. These condensers also act as by-

passes, for radio : frequency currents.

In operation, when the electromotive force
of the high frequency: alternator. and: the

“current in the antenna are in tune, current

will be supplied equally from the discharge
devices 24 and 25 to the differentially re-

Jated windings 22 and 23 of the magnetic

amplifier so that no change will occur in

- the resultant energization “of the magnetic

amplifier. When there is a chdnrre “how-

1,684,261

ever, in the capacity of the antenna, the
phase relation of the electromotive forces
supplied to the plates ‘and grids: is varied
so that current will flow throu«rh one ‘dis-
charge device for a longer penod than it
will -flow through: the other. The current
flowing thtough one of the differentially
related indings 22 -and 23 will, therefore,
persist: for a lon0e1 period of time than the
current which flows through the other wind-
ing.” This will result either in a decrease
or increase in.the magnetization of the satu-
rated coil ‘regulator 12 depending. on "the

nature of the change. which has OCCUI‘I‘Ld
in the antenna c‘tpamty Variations in the
impedance of the circuit- including wind-

Ing 16, produces a variation in the dntenna‘

cireuit inductive reactance, and thereby re-
stores the tuning of the antenna to normal.
Variations in' the capacity of the antenna
produce a substantially ‘mstantaneous
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sponse in the magnetic amplifier so that sub- -

stantial variations from normal in the capac-

ity of the antenna are practically impossible.
What T claim as new, and desire to secure

by Letters Patent of the United States, is:

90

1. In combination, an antenna, means for -

maintaining the tuning of the antenna sub-
stantially constant sald- means including: a
saturated core reaulator and ‘means for ener-

gizing:said reoulator in response to varia-

tions in said antenna tuning:

2. In combination, an antenna means f01
maintaining the tuning-of the antenna sub-
stantially constqnt sald means including a
saturated core revulator, and’ means includ-
ing an electric discharge device operable re-
sponswelv to changes in the tuning of said
antenna for controlhng the energ:zatlon of
said regulator.

3. In combination, an antenna, means for

10

automatically controlhng the tumnnr of the

antenna, said means including a satmated
core regulator, a plurality of related wind-
ings associated with said regulator, and

110

means including-a plurality of electrlc dis- -

charge devices for dlfferently enermzmg
said windings.

4. In combmatlon, an antenna means in-
cluding a:magnetic amplifier for maintain-
ing the tumn«r of the antenna substantially

115

const‘mt and means contr olled by variations

in the c*tpauty of the antenna for controlling
the operation of the magnetic amplifier.
. In combination; an antenna a saturated

core regulator associated therew1th means.
including  a plurality of dlﬁerentlally re-

lated w1nd1ncrs for controlling the energiza-

tion of said regulator and means for varying

the energization of said dlﬂerentlally related

Wmdmvs in decordance Wlth varlatlons in

the capaclty of the antenna.
6. In combination, an antennq, a saturated
core regulator associated therewith, means

“including a plurahty of dlﬁerentlally re-
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lated WlndanS for controlling the energiza-
tion of said lecruhtor and means 1nclud1n0'
an electric dlSCh‘LI‘C"e device for varying the
energization. of the differentially related
Wmdlnos i accordance with variations In
the capamty of the antenna.

7. In combination, an antenna, a saturated
core regulator qssocmted therewith, and
means 1‘1(:1udln0 an electron chschame de-

vice controlied by variations in the capamty,

of the antenna for varying the magnetiza-
tion of the regulator.

8. In combmatlon, an. antenna, a satu-
rated core regulator associated therewith,
and means controlled by variations in the
tuning of the antenna for varying the mag:-
netlzatlon of the regulator, said means in-
cluding a plurality of dlfferentlally related
electric dischar ce devices.

9. In comblmtmn an antenna, a satu-
rated core regulator associated t11e1eW1th a
pair  of dlﬁerentlaﬂy related Wmdmgs
mounted on said regulator, and means con-
trolled by variations in the tuning of said
antenna for controlling the enermzatmn of
said differentially related Wmchncrs

10. In combination, an antenna, a satu-
rated core regulator associated there-
with, a pair of diﬁerentially related wind-
ngs mounted on said regulator, and meéans
ncludlncr an electron discharge device con-
trolled bv variations in the tunmo of said
antenna for controlling the enerowatlon of
said differentially related WlndanS

11. In combination, an antenna a satu-
rated core regulator connected  there-
with, a winding cooperatlnff with said regu-
lator, and means conmolled by variations in

the tuning of the antenna for Vflrymg the
ener01zat10n of said winding.
12, In combination, an antenna, -4 satu-

‘rated core regulator assoclated therewith,

an- electric discharge device, said device in-
cluding a cathode an anode and a grid,
means for supplylnw an electromotive force
having a substantially constant frequency to
said oud and means for supplying to the
anode an electromotive force having a phase
relation to the grid electromotive force which
varies with variations in the capacity of the
auntenna, and a connection between said regu-
lator and said discharge device whereby va-
riations in the ¢ apamty of the antenna may
contro] the operation of said regulator.

13. In combination, an imtennfx, means ¢

whereby high frequency current may be
supplied to the antenna, a magnetic ampli-
fler agsociated with the antenna, a pair of
electric discharge devices, each of said de-
vices 1ncludlna an anode, a cathode and a
erid, means For supplying electromotive
forces having a substantially constant fre-
quency to the grid elements of the discharge
devices, means for supplying to the anodes
an clectromotive force having a phase rela-
tion to the grid electromotlve forces which
varies with variations in the capacity of the
antenna and connections between said mag-
netic amplifier and said discharge devices
whereby the energization of said magnetic
amplifier may be controlled in accordance
with variations in the capacity of the an-
tenna.
In witness whereof, I have hereunto set my
hand this 24th day of December, 1925.
WILLIAM W. BROWN.
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" GERTIFICATE OF CORRECTION.
" Patent No. 1,684,261. Granted September 11,1928, to
WILLIAM W. BROWN.

. Tt is hereby certified that error appears in the printed specification of the
. above numbered patent requiring. correction as follows: Page 2, line 112, claim
3, for the word "differently” read "differentially”; and that the said Letters
* ‘Patent should be read with. this correction therein that the same may conform
* to the record of -the case in the Patent Office.

Signed and sealed this 20th day of November, A. D. 1928

‘ M. J. Moore,
(Seal) Acting Commissioner -of Patents.



