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PROVISIONAL SPECIFICATION.

Improvements in Means. for Determining the Direction of a Distant
- Source of Electro-magnetic Radiation.

(A communication from Lt. Frawx ADGOCK, RE, No. 3,- Army Wireless
Observation Group, Third Army, B.E.F., France.)

I, Recinatp Karon Eruis, of the Firm of Mewburn, Kllis, & Pryor, of
70 & 72, Chancery Lane, Loudon, W.C. 2, Chartered Patent Agents, do hereby
declare the nature of this invention to be as follows:— Lo -

This invention relates to wireless telegraphy and telephony and has for its
object to provide imoroved means for determining the dirvection of a distant

. source of .electromagnetic. radiation. from any given receiving station.

In ascertaining whe direction- of the location of such a distant source of

- electromagnetic radiation it has herctofore been customary to employ aerials’

which are wholly or partly inclined to the vertical and in such cases the aerial is
generally "influenced by. the horizontal electrostatic component of the electro-
magnetic radiation which, I have ascertained, causes a considerable error in
the acfion of the indicating device employed for this purpose. Lo

In order to get over the difficulty, I provide, accerding to this invention,
aerials so constructed that the receiving device is not affected, or is only slightly
affected, by the horizontal electrostatic component of the electromagnetic
waves, the direction of the source of which is to be determined.

In earrying out the invention various arrangements of aerials may be,
employed but the feature common to all such arrangements, and which con-
stitutes the special feature of the invention, consista in the fact thal the aerials,
which have identically the same dimensions, are so mounted and connected

. that only the vortical parts are effectively. influenced by the electromagnetic

radintion, the horizontal paris or those parts having a horizontal component,
being so arranged that the effect on them is eliminated or reduced to a minimum,
In one method of carrying out the invenition the aerials arve disposed in planes
at right angles to one another, each aerial having two  members *directed
vertically upwards and conmnected by leading in wires placed near the surface
of the ground; with this arrangement the radiogoniometer or the like indicating
device employed is-disposed in a central position relatively to the vertical aerials.
In some cases however each verlical member of each aerial may be formed in
two parts, the upper part of one of the said vertical members being electrically
connected to the lower part of the other vertical member of the same aerial.”
It is also to be understood that the aerials may be cither earthed or unearthed.

* In ecase the aerials are earthed the leading in wires are arranged necar the

surface of the ground, but when unearthed aerials are employed, the upper and
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lower parts of the vertical members of the pair of aerials are made of approxi-
mately equal length. ) : IR
_In the operation of the invention the. aerials at the rcceiving station may orv
may not be syuntonised with the transmitting apparatus the direction of the
tocation of which it is desired to determine. ) .
For obtainismg the desired indication of the direction of the said location-any
suitable form of radiogoniometer and ‘indicating deviee may be employed and
may be connected up to the aerials in the usual manner.

Dated this 25th day of Qctober, 1918.° T )
' . MEWBURN, ELLTS & PRYOR,
70 & 72, Chancery Lane, London, W.C:. 2,
Chartered Patent Agents.

COMPLETE SPECIFICATION.

Improvements in Means for Determining the Direction of g Distant

Source of Electro-magnetic Radiation.

I, RecinaLp Karon Koris, of the Firm of Mewburn, Illis, & Pryor, of
70 & 72, Chancery Lane, London, W.C. 2, Chartered Patent Agents, do hereby
declare the nature of this invention and in what manner the same 1s to be
performed, to be particularly described and ascertained in and by the following,
statement : — : . - . ' ' - -
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This invention relates to wireless telegraphy and telephony and bas for its

object to provide improved means for defermining, from-any given receiving
station, the direction of u distant source of electromagnetic radiation.

in ascertaining the direction of the location of such a distant source of
electromagnetic radiation it has heretofore been customary to employ werials
which are wholly or partly inclined to the vertical and in some caseés the aerial is
influenced by the horizontal eleetrostatic composent of the electromagnetic
radiation which, I have ascertained, causes a considerable error in-the action of
the indicating device employed for this purpose. : '
. In order to get over the difficulty, I provide, according - to this invention,
aerials so constructed that the receiving deviee is not affected, or is only slightly
affected, by the horizontal clectrostatic component of the electromagnetic
waves, the direction of the source of which is 1o be determined.
. In carrying out the invention various arrangements of aerials may be
‘employed but the feature common to all such arrangements, and which con-
stitutes the special featurc of the invention, consists in the fact ‘that the aerials,
which have identically the same dimcnsions, are so. mounted ‘and connected

that only the vertical parts are effectively influenced by  the electromagnetic

radiation, the horizontal parts, or those parts havirig a horizontal component,
being so arranged that the effect on them is eliminated or reduced to a minimum.
In order that the nature of the invention may be clearly understood, arrange-
monts in accordance therewith will now be described with reference to the
accompanying diagrammatic drawings, in which Fig. 1 explains the phenomena
involved in arrangements according to this invention; Fig. 2 illustrates one

arrangement, and Fig. 3 a second arrangement according to this invention.
Referring to Fig. 1, the problem involves the comparison of the instantaneous
values of the electric currents . set up by the - electro-magnetic radiation in a

number of equal vertical aerials placed in various positions. T
. Such a comparison is usually effected. by a suitable apparatus placed generally
in a central position with regard to the vertical aérials and a prop_orﬁonél
amount of electrical energy is conveyed for this purpose from the vertical acrials
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to the comparing device by a number of horizontal conductors (or conductors:
possessing a horizontal component in direction). ) '

* Unless suitable precautions are taken, these horizontal conductors (or
conductors possessing a- horizontal component in direction) are liable to be -
affected by the electro-magnetic radiation and the electric currents produced
will also act upon the comparing apparatus and the comparison will be vitiated.

In order to overcome this source of error various arrangements may be adopted
for the horizontal conductors (or conductors possessing a horizontal component
in direction) but all these arrangements depend upon the principle indicated in
the following example. ’

Let AB in Fig. 1 represent a vertical aerial and CD an inductively wound coil
.of the apparatus used in making comparisons. -

The coil CD is placed at a distance from AB and is connected to it by a pair of
horizontal conductors (or conductors possessing a borizonial component in
direction) EF and GH which are placed as closely as possible to one another
without actually being in contact. L

If at any instant the electro-magnetic radiation should tend to cause an
electric current to flow from the. upper part of the vertical aerial AB to the
lower part, then a portion of the electric current will flow from the upper
part of AB,. along the conductor EF; through the inductively wound coil CD
and back along the conductor HG to the lower part of AB.

- Thus, when the electro-magnetic radiation acts upon the vertical aerial AB,
an electric current passes through the coil CD and the”comparing apparatus is
affected. . - - '

- On the other hand, if the electro-magnetic radiation acts upon the horizontal
conductor EF in such a manner as to tend to cause a current to flow in the
direction E to I, then since conductor GH occupies practically the same position
in ‘space, an equal current will tend to flow in that conductor in the
direction G to H. ) .

‘These currents will tend to flow through the coil CD in opposite directions,
conséquently no inductive effect is produced in the vicinity of this coil.

In general it will readily be seen that the action of the electro-magnetic
radiation upon the horizontal conductors (or conductors possessing a horizontal
component in direction) will not affect the comparing apparatus.

In order to allow a greater proportion of the energy to reach the comparing
device from the vertical aerials the horizontal conductors, (or conductors
possessing a horizontal component) such as EF and GH- may be separated
slightly and wound .spirally upon a cylinder (preferably of non-conducting
material) of small diameter. ' )

This method ensures that each conductor -is alternately above and below the
other, and, further, that each conductor is alternately on the right hand and
left hand ¢f the other conductor of the pair. '

" The electro-magnetic radiation will then act upon each conductor of a pair of
horizontal conductors (or conductors possessing a horizontal component in
direction) to a very nearly equal extent.

Figs. 2 and 3 représent typical applications of this principle to direction
finding stations; the horizontal conductors (or those- possessing a horizontal

" .component in difection) the function of which is to convey electrical energy
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from the vertical aerials” to the comparing apparatus are either placed close
together in pairs or wound spirally in pairs as indicated above.
These pairs 'of conductors are shown separated in Figs. 2 and 3 for the sake of

" clearness. .

It will be readily uiiderstood that a great number of methods (involving
magnetic or condenser coupling) may be used to transfer electrical energy from
the vertical aerials to the horizontal conductors (or conductors possessing a
‘horizoital component in direction) and to further transfer electrical emergy -
‘from these conductors to the apparatus used in making comparisons, but in
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nvely case, each pmr,_of horuontal conductors (on conductnr& posqessmg &
“horizontal component in dlrectlon) is_arranged., non-inductively, . accordmg to: -
ane of _the methods,shown above.. A more dctalled desunptlon of the partwular
arrangem_qp_.ts shownr.m l*lgs 2 a,nd 3 follows s Fia oy eleianhEe,
.Fig. 2 shows an arrangement in W]nch each vertlcal aerm.l of a_pair of aerials 5 .
i formed in_two parts and.the upper part of ong. of the ,vertical aerialsjis
electrlca]ly connected to the lower part of the other vertical aerial of the same
pair. In,thg, arrangement shown in Fig. 2. the aerials are, unearthed .and ;the
upper part 11 of one_ver Llcal aerial 1 for example, is of apploxunutely thc, same,
length as the lower part 12 of the same aerial, these parts being connqcted t0' 10
the opposite ends,.of the mdmgonlqm‘e_ter (,ml 5, by means_ of “leading in
wires 13, 14 of W]ueh wire 13'is also cohnected to the lower part. 16 of the other
aerigl 2 of the pair of aerials 1, P by means of. ‘a wire 17 Whl].e the leadlng in
wire 14 is “also (,onneeted to the upper part, 15" of the, aerial 2 by means -of 2. .
wire, 18. : v 15.

In the arrangement shown’ in 1'1g "3 the aerla‘is are ealthod and in, thls, case.
the leading in wires are, arranged near the surface of .the ground ; consequenﬂy
the. two parts 11 and 12 of aerial 1, and 15, 16 of aerial 2 are not: requlred to be-
of equal length as in Fig. 2; the (,onneotwus to the radlogonmmetor LOllS
shown in Fig. 3 are similar to. those of IMig. 2. ., - 20

Tn a known arr angement for deternumno the (111e(,t1on of a distant source of
electrgmagnetic radiation a revolving loop aerial has, bepn _employed. 1f
desired the arrangement of acrials ac L,ouilng to this invention may also be
crected so as to be rotatable in order to eliminate andfor reduce errors- in
direction due to the existence of the horizontal electrostatic component of Lhe 25
electromagnetic radiation. For this purposc any suitable mechanical - -arrange-.
ment adapted to be rotated at will may be adopted; mo radlogomometu- is
‘necessary, and the direction of the distant station is.found by uohng the
variations in the strength of the signals as the acrials are rotated.

. In the operation of the invention the aerials at the receiving statlon m').y or 30 -
m'ty not. be syntonised with:the transmitting annaratus the (luectmn of the
~ location of which it is desired to détermine. .

For obtaining:.the desired indication of the direction of tho said locatlon any -
suitable form of radiogoniometer-and indicating :déviee, -except as noted abave
when the acriils are rotatable, may be employed and may be connected up to 35
the aerials 1n the usual manner,

Having now ‘particularly deseribed ‘and ascertained the' hature of my -said
invention and in what manner the same is to be performed, I declare that what
I claim is:—

1. An improved arrangoment for ddummmg the direction of a distant source 40
of electromaguetic radiation, in which the aerials, which have identically the
same dimensions, are 80 mounted and connected that only the vertical parts are
effectively influcnced by the electromagmetic radiation, the horizontal parts, ov
‘those parts having a horizontal component, being so ar mnwed 1hdt the effect on
them is eliminatéd or reduced to a miimum: - 45

2. Arrangement according to Claim 1, mounted so as to be rotatable about a
vertical axis, substantially as described.

3. A.Irang('menfs a(,cnrdlng to Claam 1, subsf‘m‘tml]y as descx 1bed and as
1llustratcd m the ancompanymg drawings.

Dated lhls 19th day of l'e,bruary, 1919. - 50

MEWBURN, ELLIS & PRYOR,
70 & 72, Chancery Lane, London, W. C. 2,
_ Chart(,red Patent Ag'cnis
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