Nov. 16, 1943, H. G. BUSIGNIES 2,334,247
. DETECTED SIGNAL DIRECTION FINDER '
Filed March 6, 1941

o4

FIGA. D

N g

BONIOME TER pecenver |z

7
MO7O7

1
2AAsE Y8
GENERATOR

J

INVENTOR.
fHENAY G BUS/GN/ES.

BY %‘? % %
ATTORNEY,




Patented Nov. 16, 1943

2,334,247

UNITED STATES PATENT OFFICE

. 2;334 247 .
DETECTED SIGNAL DIRECTION FINDER

‘FHenri G. Busxgmes, Forest Hills, N. Y., a,sswncrfte
TInternational Standard Electric Corpora.tmn;
New York, N. ¥;, a corporation of Belaware

4 Claimis.

R v: This invention rélates to direction ﬁnding Sys-
- tems and tore particularly to diréction finders
'using cathode ray ‘indicators.

In cdthodé ray ‘indicators used with d1rect10n'
i f'nders it has been proposed to use cathodé ray”

Lube ‘indicators in Which the signal is used to
- cause radial deviation of the cathode ray ‘Bear
. so'that & Dpattern is traced on the screen: -of ‘the
tube. It has also been proposed to apply the
carrier together with the moduldting signal so
that the pattern is outlinéd in a scréen which is
~rorrially bright. HoWever, in these latter types
of indicators the begam is only on the screen pari
of the time, the remaining portion of the time
the beam is deﬁected to the sides of the tube off
tne screen.: - ‘Thus, ‘considerable cathode ray
power is wasued and the screen 'is not 11<fhted to
the greatest possible brillance.
' In accordarice with my invention the advan-
: tave of having a fully illuminated sereen without

tiie d1uadvantawe of waste cathode ray is‘

. achieved.

. Thig may be ‘most simply aceocmplished by- de-'

,tectmg the envelope signal before applying it to
the icathode ray tube indicator to producé thé

“adlal .deflection. . In the preferred form the Tow-,

er portmn ‘of the defected signal is used.

‘In ‘using & cathode ray indicator of the type’

descnbed above, it is somet1mes advahtagéous to
€.a ‘system’ in. which. the simple cutline pat-
| Iay-he prodiuced on the seréen. Thisis par-

ticularly the case ‘When inverted modulation sig-

nals are formed so0, tnat the normal minimim .or

Zero st gnal level produces the gréatest deviation

of the cathode ray. beam. . ‘When such a receiVer
is used, the’ 1nterrupt1on= caused by Keying at the
transnntter produce iines of light which may ob-
scure the dn‘ectwnal indieation. .

It is'a: further. obJec* of my inverition: to pro-

v1de an arranoement “which will permit sélective

indication’ by .a- solid pattern. systeri or by out-

line of the pattern only t6 render the system uni-

: vehally apphca,ble regardless: of the nature of
the 51gna1

7 A better. Lnderstandmg of my invention . and

.the :objects and features therect ‘will be had from_1
the particular descripticn ‘thereof made with réf-

erence to the accompanying drawing, in which

Fig.
cuit innorpora,tmg my invention, and

Figs. 2, 3 and 4 are diagrams of cathode ray
sereens illustrating the opsration in accordance
Wwith my invention.

In Fig. 1, { and 2 indicate right angularly ar-
ranged directional antennae which may be loops

11§ a diagramingiic illustration of a cir--
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4% 8nown “or any other desited an’ceﬂna foriﬁ
The outiut of these 166p arnténnag feed ‘info &
gomdme’cer 3 'from which an envelope frequenty
depaident, “upon the rate of rbtatmn of the gohi:
ometer is applied to receiver 4. A cathode v&§
iridicating tilbe 19 provided wmh deﬂectlon pldtes
i1, accelerating électrode 12, ¢ohicéntrating élec-
trode 13 arid emitting cathode 4, is utilized. A
two-phase sénerator 8 18 bperated i’ timed felfi=
t10nsh1p with the gohiometer by 4 tommon drive
ing motor . The energy from- tio-phase ketiz
erator § is applied to deﬂectmg eledtrodes Il to

nofmally totate the cathode fay beams in’ txmea‘

relation with the goilidiiiéter rbtation. :

The siguals from veceiver 8 -are tetected: at 5.
The detected envelope derived’ in detéctor 5 1hay
bé applied Hirectly 10 adéelerdting electrode 12,
if desired, to ‘protiics -5 radial ‘deviation of ‘the
catﬁnde réy bedil, So'that a pattern corresfmtid-
ing'tothe dJrective ehiveldpé 6f theréceived wa.ves
is produced on thé screen of the catﬁo&é TAY
tube )

* ¥f ‘the envélope from recélver 4 were applieﬁ
wﬁhout detéction to ‘the" accelerating elabtrote, -
ther'a patterii-of the forfn shoWh iti F’lg 5 Wmild
be obtsinied. It cah be seen thdt-a 1arge pér-
centage of the carrier thelope wolild” theén otclir
cutside the surfdee of cathode Scréen’ 20 “THis
energy represenits 1osses AhA tends to Fetluve ‘the
biiltignce of the illumindtion -of ‘thé -¢athode
scréen. - Of course, the anistint of defiection cotild
be reducsd 5o thaﬁ the eénfife-pattern would 'be
repf*odUced withih the limit§ ‘of the edthode ray '

ing. tﬁe direttive pattern woﬁlﬂ “bé greatly ‘res
duced ana would only conistitute’ s reldtively smali
spot nédr the éentér of the catﬁode Ay seréen,
I Big. 3'is shiown the etivelape bé,tte*m trabtri,g“
on tHe csthodé ray sereer 28 whén the upper hiatt
of the détected wave is iséd toproduce the tidi=
¢atiofl. In this arrangemeﬁt the 1ndicating PoL=
tion 6f the screen is relatively small biit the bril:
lianice “of the illimingted portion of the sereé
is 1ot teduced as i’ would be were the étitire
pattern withoat detectlon 'rodticed ‘In-6rdéf -
to'obtain tHe pattern obtar fig. 3'the output
from détector 5 may be emp‘foye iréetly to pro~
duce the defléétion by cotifiection 16 aceelerating
électrodeé "1, as Will loe ¢ledr, " TrHeé Gutput of de=
tector 5 may domprise, §ay the upper or lower
half of the received carrier as modulated in ac-
cordance with the effective orientation -of an-
tenna 1, 2. By applying this output to electrode
{2 with appropriate polarity, electrons in the
cathode ray may be accelerated with various de~




-

" means, instead of utilizing the accelerating elec- -
trode for the purpose .of producing -the radial

grees less than normal, thus rendering them more
susceptible of radial deflection when: they en-

.counter the sweep circuit field supplied by gen-

erator 6 and applied between deflector systems
fl—11.
of Fig, 3 may result, which pattern may.indicate
maximum ‘reception and hence directivity in a
left and right sense with respect to the orienta-
tion of Fig,'3. “Itis'clearthat if appropriate phase
displacement -means ‘be included in the receiver

the minima defining a generally vertical axis in’
the sense of Fiig. 3 may be employed for direction’-

indication.

In Fig. 4 the preferred type of” pattem obtained :
on the cathode ray screen is illustrated.” In this:
arrangement the entire diameter of the screen. ' -

Under these circumstances, the pattern’
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tively. for applylng the unfiltered ocutput or the -
filtered output to one of the grids of a double
element valve 23,  The anodes of the valve 23
are connected together in parallel ‘and are so
arranged that the output from valve 23 is applied

‘to accelerating electrode 12, By using the resist-

ance elements 21, 22, the effectiveness of the

- pattern containing the carrier ripple or the fil-

10

‘tered:envelope frequency; free of rigpletmay be
-electrode

selectively appiied to the aooeientin(
12 s0 that either of these patterns may selectively

“be reproduced. It is:clear that:both patterns, -
. ‘that is, the carrier-characterized one or the plain

may- be used for direction indication ‘since only:

the lower half of the envelope is produced.at. the
output of the detector.

vet a relatively. large, easily read indication is

“envélope free of carrier ripple, may be reproduced
--simultaneously. if desired, in which case one of
the: patterns may be" made more brilliant than '~

the other -a¢cording to the relative adjustment

.of .potentiometers. 21 -and 22. .I¢ should also be:

Consequently all the =
energy of the cathode ray may be usefully em-<.

‘g
ployed to produce illumination on the screen and

obta.ined As in the case of Fig 3; output of de- -

tector § may be. applied directly to- acceleratins
electrode 12. © However, the polarity “of such

-energy as so applied is opposite to that employed
to produce the pattern of Fig. 3. Thus, as the:
'varying accelerating potential is applied, cathode -
ray electrons may be ‘accelerated with various‘

degrees greater than normal, thus reridering them

less susceptible ‘of ‘radial: deflection” when " they:
_ encounter the sweep:circuit field, as will be clear.

"It should be wunderstood that the principles
outlined above apply equally well to systems
wherein the radial deviation is obtained by apply-
ing the detécted output ‘together with the carrier

frequency component to the deflecting plate of-

the.cathode ray tube through suitable distributing

: devlation of -the beam. Moreover the receiver

trode 12,

may be of a type such that an inverted wave on

an intermediate carrier is produced at the output.

) ‘When. such type of receiver is used, the maximum -
: deviation from the center is always produced at
the same level and easily read directlonal indica-‘

tions are, therefore, obtained.

“It..should “be understood’ that the mea.ns for, )

obtaining eﬁective rotation of the antenna- may

be .an. eleéctronic goniometer system or an actual |
statable directive antenna without altering the -

principles of this invention as described,

=J

30.

understood that the ‘output from tube 23 may,
if -desired, be applied to the deflecting electrodes .

‘of tube 10° to cause the radial deviation instead

of being applied to the accelerating ‘electrode.

“It"should be distinctly understood that the .

above described: circuit  illustrates only ‘s pre-
ferred ‘embodiment of my invention and does .
not indicate the.scope of my invention. Many .
alterations and variations of the system within

the scope of my lnventlon will occur to one sklned,b _ ‘

in the art.’ : :
“What is claimed is )
’1,.A direction finding system lncludlﬂg an e!-
fectively rotatable receiving antenna, a recelver

- coupled to said antenna, a cathode ray indicator,

345

. means for’ causing a radial displacement of the
cathode ray beam of said indicator, a detector

in the output of said receiver for producing s
detected ‘envelope pattern of energy. derived from

- sald dntenna, said detector being of the type

40

When inverted modulation signals are used to - .
produce ‘the indication, it is often desirable that -

a single lihe outlining the pattern on the cathode
ray screen be useéd instead of the solid illumina-

tion produced when the ‘carrier:is also applled B

This is.particularly true if the signals are being
c from a ‘transmitter in which the energy
,is keyed.'; In order ‘to: take ca.re of ‘this matter I

provide in Fig. 1, 8. low: pass ‘filter .8 connected

in'the” output of detector 5, Filter 8 is preferably’
designed so as to pass:frequencies in the _neigh-:
borhood of the goniometer effective rotation fre<

quency, -and to-exclude the carrier, frequency.

which. producesat’ the output thereof only one

‘of  the. upper. and lower halves of ‘the received

carrier’ wave and means for applying sajd de-
tected ‘envelope ‘together with the. carrier fre-
quency to sald means for causing radial displace- . -
ment” of said beam, .to’ ‘produce ‘an {lhiminated. :

. pattern on the screen of said cathode ray. tube.

‘2. A direction finder according "to clata 1,
wherein sald means: for causing radial dlsphm L

“ment of sald beam comprises an accelerating ekc-

trode in the ‘path of the cathode ray-beam.

“3.' A" direction finder” according to claim 1,
whereln said ‘detéctor is of the: type produdnz
at its output only the lower porﬂon ot the de-x

‘_ tected wave -envelope.

4K direction finding system lnemdlnc an ef-y

.. Tectively rotatablé receiving antenna, a recetver
- coupled to sald

tenna 8 cathode ray‘lndictt.or
means. for: causlng a radial ‘displaceinent of the

" cathode ray.beam-of said indicator; a detector
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A commutator § is provided so that the’ unmteredi_:g :

output ‘from’ detector§ and the. filtered wave

may be alternately applied’ ‘to accelerating elec-

provided resistance eiements Zl and 22 respec-

In: the output of commutator 9 are

: screen ]

“in: the output of. sald receiver for producing a

detected envelope pattern of energy derived from
sald antenna, a low pass filter means in the output

of said detector to derive the low freqnency enve- . ‘

lope, and ‘means for:selectively" ‘applying deaired

. proportions of ‘said ' complete detected

or said low frequency envelope to-said meanl

causing radial displacement of sald beam, to pro-

duce: the desired pattern on said csthode rly :
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