2090507 CATHODE RAY TUBE DI SPLAY DEVI CE This invention relates to.a cathode
ray tube display device, and in particular to such a display 5 device in
which the rate of deflection.of the CRT beam and conseégéhﬂl 'ge

di spl ay spot across the face of the tube, can be iset to different val ues.
Such devices are used for exanple to provide displays in radar equi pnent. o
At the instant each radar 10 pulse is transmtted, the CRT beam begins to

be deflected away fromthe centre of the tube face radially towards its

peri phery. The received echo pulse is artanged to anplify the beam so that

a bright spot appears oh the tube face, at a radial distance fromits '
centre proportionate to the 15 distance of the object which caused the

echo. Th(;cé\glﬁ{dﬁtﬁﬁg ﬁﬂh?spﬁweﬂé\?féﬂ he CRT beam are continually

rotated e axisS o by neans of suitable and well known
arrangenments, in synchronismwth rotation of the scanner from which the
radar pulse is transmtted, and . ,20 at which the reflected echo is received.

Consequently, eaphj USAQRRLMD G S 8 4NcatAbleNtay duferent radial
position, progressively increnenting round the tube facé, wth the result

that a cAisy dAepiag,ohndhan Hhrtidelidpctbngubrakuaesgiegated in all .
directions around the 25 scanner is provided.

y 5 device in which the rate of deflection of the CRT beam,
and_conéequently df the display spot across the face
of the tube, can be set to different Qaiues..
Such devices are used for examplé to provide
displﬁys in radar equipment. At the instant each radar
10 pulse is transmitted, the CRT beam begins to be deflected
away from the centre of the fube face radially towards its
periphery. The recéived echo pulse is arranged to amplify
the beam so thgt a bright spot appears on the: tube face,
at a radial distance from its centre proporﬁionate to the
15 distance of the object which caused the echo. The . | :
deflection coils which deflect the CRT beam are continually
rotated about the axis of the CRT by means of suitable and
well known afrangements, in synchronism with rotaﬁion of -4
the scanner from which the :adar:pulse is transmitted, and
20 at which the reflected echo is received. Consequently,
each successive beam scan is in a slightly different
radial position, progressively incrementing round the tube
face, with the result that a complete display of the radai-
reflectingigeatures located in all direcfidns around the

25 scanner is provided,



be able to set the equi pnment for different ranges. That is to say, such
that the picturé on the tube face represents on a relatively large 5
scal e the radar-reflecting features present within a relatively short

di stance of the scanner, or represents on a smaller scale the features
present within a greater distance of the scanner. This is achieved by
radi al |y deflecting the beam at different, speeds for different ranges. 10
The faster the deflection, the sooner theé beamwill arrive at the peri phery
of the tube face, and consequently the closer to the scanner will be any
obj ect which produces an inmage at the periphery of the tube face.

Conversely, if thergeas hormafihec raduiyea Slwﬂlcﬁfﬂlfaﬂﬁ 99539 15

woul d produce i'ts inmage closer to the t ube centre, a- nore di stant

obj ect wouleqwiprent asednogebaatis)e tHolli FE:fleDh@dSYsetTEHé eb@iphask range
required, a correspondi ng beam defl ection speed nust be enployed t he

hi ghest spefelr cdt fEspenti mgngesshoThett irsange suyl, toech ovkat eheed 20
corresponding to the |longest range. In the prior -art, in.order to achieve
t*his, a rangectmm%conrthﬁlthbbafanapmepresﬁntsuonns p@l&tﬁvﬁlynmarge

It is mormakly required, particularly in radar equi pnent used on boats, to(:E>"

5 scale the radar-reflecting features present within a
relatively short distance of.the scanner, or represents
on a smaller scale the features present w1thin a greater
distance of the scanner. This is achieved by radially
deflecting_the beam at different speeds for_different ranges.
10 The faster the deflection, theisooner the beam will arrive
_.at.the_periphery.of_the tube face, and consequently'the
~ closer to the scanner will be any_object which produces
an image at the periphery of.the tube face. Conversely,
if the beam is deflected more slowly, that same object
15 would produce its image closer to the tube centre,_and a
more distant object would produce an image at the tube
-periphery. Thus, for each range required, a corresponding
] _ beam deflection speed must be employed, the highest speed
: corresponding to shortest range and the lowest speed
20 corresponding to the longest range., _
In the prior art, in order to achieve this, a
range inductor which has tappings at various points along
its length is coupled to the. deflection coils._ A range
. selecting sw1tch is operable SO as to connect succeSSively

25 longer sections of the range inductor in series with the



‘ivs)length is coupled to the deflection coils. A range selecting switch
(S perable so as to connect successively 25 |onger sections of the range
[pductor in series with the -3- deflection coils, so that the total

i nductance of the active portion of range inductor and the deflection coils
t henmsel ves successively increases as the range selecting switch is noved .=
. through its positions. To 5 initiate each beam defl ection;” a scan coil b d

. driver circuit applies a constant voltage to this conbi ned i nductance and
~this results in alinear rise in the cdrgert flow ng through the defl ection
coils and consequently a linear deflection of the CRT beam The rate at
which this ranp 10 current rises is determ ned by the value of the total

i nduct ance, such that the beam deflection. is fastest when the inductance is
| ovest i. edefilection syodlestseethabnther totad, iodudtancengef ithictor is
connected to the coils, -and i-s sl.owest-when the total inductance is
greatest | agtive Rﬂﬂ#ﬁqnmpﬁWK#%QGflnﬂéctaﬁgéndnmhﬁ(ﬁeﬁkethMECted to the
coils. Since the. inductance of the coils is fixed, the whal e range of

i nduct ancecgédhstmseﬂa%efe @W%@%&Mﬂa@@&reases as the range

' selecting switch is moved through its p051tions. To
5 initiate.each'beam deflection;ﬂa scan'coil driver circuit - .
applies a constant voltage to this combined 1nductance
and this results in a 1inear rise in the current flow1ng
through the deflection coils and consequently a linear
'deflectlon of the CRT beam. The rate at which this " ramp
10 current rises is determined by the value of the total "
'inductance, such that the beam deflection is fastest when
the 1nductance is lowest i.e, when the smallest section, or
none, of the range inductor is connected to the c01ls,
and is slowest when the total inductance is greatest i.e.
15 when the whole of the range inductor is connected to the
coils. - | N | :
‘Since the inductance of the coils is fixed, the’
.whole range of inductance adjustment has to be'accommodated
by'the range inductor. It must therefore be.quite large ' ?.
20  and consequently relatively:ekpensiVe and also, when |
operating at the longest ranges, a“relatively large
proportion of the total active inductance w1ll be in the
' range inductor and a relatively lower proportion in the
deflection coils themselves, so that a significant amount

25 of power is wasted through being dissipated in_the range



by the.range inductor. It nust therefore be quite large 20 and
consequently rel atively expensive and al so, when operating at the |ongest
ranges, a relatively large proportion of the total active inductance wll
'be in the range inductor and a relatively |lower pfoportion in the

efl ection coils thenselves, so that a significant amount 25 of power is

sted through being d|SS|pated I n the rgange 4 inductor. This is

significant, particularly in radar equipnent intended for small boats,
because in this situati-on the power generation and storage facilities

avai | abl e andustelrd, . THis pbeesigalFi@nton gsefrﬁa@lmafzgyl pAERbaBresent |y 5
avai | abl e makes it unSU|tabIe for many small boats, reducti on of- the
power consegpipoent§ isutemdedi foENEmaldi Hoaty), MkEagsét 1A @BEisC&li thition
installation on small boats with [imted power generation and storage
facilitiesthe, poWesogeserakidracands stbiraye efhwil ithtes0avadllabnle magar
equi pnent 10 itself. .The present invention provides a cathode ray tube
di spl ay desmadlhavThgbaowaeftensunptdon ofanthdeansqibpmenp! pregently

i nductive nmeans which includes the beam 15 - deflection coils a voltage for

®ausi Ag a P¥aplableemakes it unsultable for many small boats, and
-ireductlon of the power consumption of such‘equlpment a551sts
in maklng it practical for installation on small boats w1th

limite§ power generation and_storaée facilities as, of.course,
- do factors which reduée the'cost of the radar equipment

10 itself.

-The present invention,Prqvides a éathode ray tube
display device having. beam deflecfion coils and means for
applying-to:inductive means which includes the.beam

15'-_deflec§ion.cpils a.vbltage_fqr_causing a ramp current to
flow in the coiis to produce progressive beam deflectipn}
(a\ comprising means for selectively modifying the interconnections
between the coils to change the'inductanée presented to the
voltage applying means and thus change the gradient of the
¢ 20 ramp current and the rate of beam deflecfion, said intexr- -
connection modif&ing means being operable to change the
number of deflection coiis_through_which said current flows.

A power saving is a¢hieved.by conneéting extra

defiection coils in series as the range setting_is incfeased,

25 because this increases the total number of deflection coil



N\ n the coils to produce progressive beam deflection, conprising means
¢l ectively nodifying the interconnections between the coils to change
duct ance presented to the voltage applying neans and thus change the
" grad¥ent of the 20 ranp current and the rate of beam deflection, 'said

I nter- connection nodifying means being operable to change the nunber of
deflection coils through which said current flows. A power saving is

achi eved. by connecting extra deflection ils in series as the range
setting is increased, 25 because this increases the total nunber of
defl ection, coil turng .and enabl es q | Qwer, deflection current to_be

enpl oyed | HiBRGeAnh SRARLRR 2 LPYen QEAleGtifp (FeFEeRhdtReRte SFRLEYSA
beam deflegtion., |t wll..becone evident that the selLeciive ificatign 5
of “he i neEhcORAEE: itohAEEEera  HeVED: Ashhant it £E6h  Fofll Repcensait.
connecting_gojls i rallel w th each-other. to provide reduced inductance,
and in ser?gstﬁfphaéiy??ﬁﬁéﬂj to increase the inductance. Additionally,

e votal | nuctane U NELUGRORG: Kine, U dBIehq PEUFRRRETYRLASR U en
further chapognbngnldued feEe PLRSCRLEG LN Wi VOLEPOE PBR! ¥bRTs"RAYS.

Progress-

fﬁrtﬁér invbi?é'cbnnecting-bbils'in:parallel with each other
to providelredﬁced'iﬁduéﬁance,iand'in series with each other.
to increase the inductance. - |
| Paditidna;?y,'fh; total inductance may include one
10 or more inductance valueé thch is or are seiectivéiy connect-
able to the beam deflection coils, to further change'the |
inductance presented to thé voltage appiying feans. Progress-—
‘ively larger inductance values may be connected to the
deflection coils step-by-step as the interconnections of the
15° latter are étépjby-step'modifiéd, so as to provide the various
tdtaliinductanee vaiueS'réquired;.as will.become apparent.
Howevér,'thé manner in which the effective ihduttance
of the deflectioﬁ coils can be progressively increased by
modifying their interconnections means that at the higher
20 rangeé more of the total'inGUCtaﬁce cah.be present in the
deflection coils themselves, and less in the range inductor,
so that waste of po&er-in the latter is reduced.
| Aiéo, since the range inductor does not have to
acéomﬁédate'ﬁhe full'réhge of'adjustmént.required;'it'CAn be

25" smaller and therefore less costly!



i vely karger inductance values may be connected to the deflection coils

step-by-step as the interconnections of the 15 | atter are step-by-step

nodi fied, so as’to provide the various total inductance values required, as

. wi |l becomne- apparent. However, the manner in which the effective inductance
f the deflection coils can be progressively increased by nodifying their

It erconnections neans that at the highgréﬂl ranges nore of the tota

I nduct ance can be present in the 4 deflection coils thensel ves,

and less in the range inductoor, so that waste of power in the latter is

reduced. Also, sinddnerrityigefi thecseanddss alkso hinkerentdyoimpdaived he

full range of adjustnent required, it can be 25 smal | er and therefore

| ess cost| #5 Willgbe jgwptaineds inhmoreadetaiadl 6o i nherently inproved as

will be explained in nore detail. In order that the invention may be nore

clearly under- 5  stood, a preferred enbodi nent thereof w |l now be

descri bed, by way of exanple, with reference to the acconpanying -

di agranmati ¢ dr awi fgs @T4enintkat thguiavendhiom nay déocuereay ledyd wiwplen—

devi ce equigge with rotatable and sw tchable deflection coils,
- 5 stood, a preferred embodiment thereof will now be described,

by way of example, with refe;enpe to the accompanying
.diagrammat;c drawinés,'in which:: ; | o
.f'? - Figure 1_;hows a cathode ray tubé displéy device
,equipped_with rotatable and switéhable_deflecfﬁén:céilé,
IQ - . F#gure 2 shows circuiify.associa£e§ with.the device
_of_Figure_l and connected theréto by meaﬂs.of_terminélé |
A, B, C, D, E, and | | |
'Figure 3 shows an individual one of.thé four
B deflection coils employed in the device of Figure 1.
s . ) _ _ - . .
In Figure 1, a cathoae”ray tube is indiéafed ét 2,:
— -. having a faceplate 4 on which its beaﬁiforms a display'
) . in usual manner, and witﬁ means 6 for forming, focussing.
and modulating the beam indicated.vexy-schematidaily, siﬁce
20 the latter & not form part of the present invéntion.'
Two beam deflection coils indicated ét B.and 10
are superimposed on each other and located one side 6f the
neck of the tube 2., Two similar deflection coils 12 and-14
are superimposed on each other and located on the oppos{te-
25 side of the neck of the tube. The two pairs of deflection
coils are mounted on a rotatabie éleeve 16, being secured
thereto by a heat-shrunk sleeve 18 of suitable plastics

material, The rotatable sleeve 16 -

e

s



Figure 2 shows circuitry associated with the device of. Figure
nd connected thereto by neans of termnals A B, C D E and Figure 3
an individual one of the four deflection coils enployed i'n the device
Figure 1. 15 In Figure 1, a cathode ray tube is indicated at 2, ‘having a
faceplate 4 on which its beamforns a display in usual manner, and with e
means 6 for form ng, focussing and nodul7ati ng t he beam i ndi cated very -t
schematical ly, since 20 the latter do not formpart of the present
i nvention. Two beam deflection coils indicated at 8 and 10 are superi nposed
on each other and | ocated one side of the neck of the tube 2. Two simlar
def | ecti onisoiofs elechrically cinspiatipgsmdteriadclans earsies | HBtveed on
t he opposite 25 side of the neck of the tube. The two pairs of
def | ecti onsddip Fings Rfintder odda P6rarhll @8s| eSieerE Mrs rtheecur ed
thereto by a heat-shrunk sleeve 18 of suitable plastics naterial. The

rot at abl e. Sefd@Stion coils andsthecglipcFings formiE Rphardrich i8d

carries five sli%'rin's 20, 22.- 24, 26, and 28. - Sl eeve 16, the
rotated in generally known manner by means of motor 30.

s

5 Figure 3 shows an individual one of the deflection
coils 8, 10, 12, and 14. The coil is initially flat and
comprises three outer tufﬁé:32; iwo ihtérmediaté turns
34 and two ihneElturns 36, the free ends of the coil turns
being indicated at 38 and 40. Each coil is'then'défo:med

10 to a curved éhéée;'arduate abéﬁt'thé axis of the CRT 2
as indicated in broken 1ihéé'§£i4z in Figure 1, and is
also given a flared form at its widef end so as to
apprdximatelﬁ match ‘the flared shape of the neck of the
CRT 2, as also can be seen in Figure 1. = |

15 - The voltage for scanning the CRT Beam from the
centre .of the tube:towards its periphery is for example
+10V and is provided on line 46 shown in Figure 2. To.
initiate a scan, a scan coil driver circuit 44, which is a

" transistor SWitching'circuit,-ié rehdered conductive in any

20 suitéble and known manner. Since the beam scan is intended.
to be longer for longer ranges, and shérter for shor;er
ranges, the:length'of'timé for which circuit 44 conducts
'is varied accordingly, and this is achieved by means of
a control circuit'48,-whichfagain may be of.generally 

25 ° known kind, which is selectively settable to cause



defl ection coils and the slip rings forma unit which is rotated in
general |y known manner by neans-of motor 30. 5 Figure 3 shows at
i ndi vi dual one of the deflection coils 8, 10, 12, and 14. The coil is
initially flat and conprises three outer turns 32, two internediate turns
34 and two inner turns 36, the free ends of the coil turns being indicated
A 38 and 40. Each coil is then def or necg 1.0 to a curved shape, arcuate
about the axis of the CRT 2 as indicated I1n broken lines at 42 in Figure 1,
and is also given a flared format its wider end so as to approxi-nately
-mat'ch the flared shape of the neck of the CRT 2, as also can be seen in
Figure 1.. 16he scan coilh@rieleiradel ity SERUEH Néh tHer RIFPepant! prelibeer-
centre of the tube towards its periphery is for exanple +10V and is
provi ded ormiheé géribdenoifn thimgyr &h2 colitrolidiré¢€ie 48aRorRaitynbedink
driver circuit 44, which is a transistor switching circuit, is rendered
conducti ve setdpy Reanssoift abmanmad lcombrobreferrdi nee dkeabeapgecan i s

i ntended to be | onger for |onger ranges, and shorter for shorter ranges,
the | ength e¥Witche fnd dblustriated mtdablonducts is varied accordingly, and

*his i s achieved by neans of a control circuit 48, which again may be of
generally. 25  knoGAngeAdwikhi &he condinak jadrquit48bardtalequoperable
- by means of range switch 50 are multi-position switches

: 52) 54 and 56 which each have six positions as shown.
‘Scan coil driver circuit 44 hés:six corresponding different
"on" periods. |
10 . - The particqlar embodiment-being deScribed,is capable
of'being set to six different ranges,_namely'ﬂ.s,-l.o,
2.0, 4.0, 8.0 and 16.0 miles, these being the distances
which are répresented by a display feature at the peripﬁery
of tube face 4 when the equipment.is'set to each pf the
15 different ranges. The SWitches 52, 54 and 56 are illustrated
in the 0.5 mile rénge'positiop and they are switched '
through the ranges progressively up to 16 miles b§ being
‘moved towards the right as viewed in Figure 2. Operation
~of the range switch 50 in orderato'do this, simultaneously
) 20 lengthens the "on" period of_séan_coil driver 44. |
A range inductor is shown at 58 which is tapped
at its ends and at.fourjinterﬁeQLéte points to provide five
range inductor sections indiéated af STUVW. 1In a practical
constructiqg, the iﬁductances_of these sections (in uH
25 are such that § = 2.5, S4T = 13, S+T+U = 32, S+T+U+V = 170
and S+T+U+V+W = 390, The_inductances,of the scan coils 8,

| 10, 12 and 14 are 5.5 ﬁH each..



" the scan coil driver 44 to switch on for different predeter- nined .
periods of tinme, the control circuit 48 nornmally being set by neans of a
nual control referred to as a range switch, and illustrated at 50. 5
Ganged with the control circuit 48 and al so operabl e by means of range
switch 50 are nulti-position switches 52, 54 and 56 which each have six g
positions as shown. Scan coil driver circuit 44 has six correspondi ng
different "on" periods. 10 "ﬁhé’particular enbodi ment bei ng
described is capable of being set to six different ranges,. nanely 0.5,
1.0, 2.0, 4.0, 8.0 and 16.0 mles, these being the distances which are

represented by a dis y f t the ' 0f - _

cqui prent 1 'set SRoELHUSE thdt ds S e aRrer shBet. RS, sBERetrteEE ) s,
an care il Lustraged_ in 0. | . LL] t i t ched
houan's e ot beBpPCe Rk e TR B AR BBkr G 2 1
rig as vjiewed in_.EFigure.,2. tJd Ihe L 4t e h | Qg -

do this, s?ﬁﬁ%ﬁ eggs?}i’/{lgg € nengt{‘ﬁe%és)gk%%tigﬁ"6%%??83\/\%%83322#03119{9%?irvte(r)
4. A 12ng5g1 pEUSEY" iheS Mhta DAk fdhd Sof ABREA 8F the ewdisand at four

i nternmedi ate points to provide five range inductor sections indicated at s
STUWVE In g pig¢tigahnd 14 are connected to each other or to the :

respectivelslip'rings’as follows. Coils 8 and 14 are .
connected in series between slip rings 26 and 20 by means
of conductors 62, 64 and 66. Coil 10 is connected
between slip rings 26 and 28 by means of a conductor 68
.10 leading to conductor 62, and a conductor 70. Coil 12
is gcnnected'bétweén'slip rings 22-agd 24 by means of‘
conductors 72 and 74. | |
When the range switch 50 is set to its variéus
different positions, in' order to achieve different scan
15 times of the CRT beam from the tube centre to the tube
periphery, the switches 52, 54 and 56 cause the deflection
coils to be interconnected'iﬁ different manners, and
different combinations of the range inductor sections to
‘be connected in series with them between +10V and ground
20 via circuit 44 in a manner which is best explained by T -
means of the table below, While'féllowing the various

conductor paths throughout Figures 1 and 2.



constructign, the inductances of these sections (in pH 25 are such tha(i;>'
= 2.5, S+T = 13, S+T+U = 32, S+T+WV = 170 *. and S+T+U+V+W = 390. The

i nduct ances of :the scan coils 8, 10, 12 and 14 are 5.5 pH each. -9- In
Figure 1 it is to be noted that the conn StIOHS A B, C Dand E from
JFigure 2 go to respective ones of brushes“60 which contact respective ones

“of the slip rings to 28. The termnal portions of each of the coils 5
8, -10, 12 and 14 arg connected to each other or to the respective slip
rings as follows.p ils 8 and 14 are connected i m series between slip

rings 26 and 20 b glanseof cgnduciors §2, 64 ande.p6. Coil 10 is connected
between slip ringg 6 ard 28 By neans of a conductor 68 10 |l eading to
conductor’ 62, andgzasiconductor 70. Coil .12 is connected between slip rings
22 and 24 by means. ®f conductors 72 and 74. \Wen the range switch 50 is set
toits various different positions, in order to achieve different scan 15
times of the CRT beamfromthe tube centre to the tube periphery, the

swi tches 52, 54 andwlp6 cause the deflection coils to be interconnected in
di ff erent manners, d o ' '
[ 3

6
12
24
48
96

2

Scan
time
19

coils
10,8,14,12 (series)
10,8,14,12 (series)

10,12 (parallel)
10,12 (parallel) -
10,12 (series)

Deflection

10,12 (series)

Table’

none

s
S,T
s,T,U
S,T,U,V
s,T,U,V,W

Range inductor
sections

(miles)

Range switch position
0.5
1.0
2.0
4.0
16.0




the two mddle ran

rent conbi nations of the range |nductor sectlons to be connected I n
s with them between +10V and ground 20 via circuit 44 in a manner
h is best explained by neans of the table below, while follow ng the
vari ous conductor paths throughout Figures 1 and 2. -10 - It - wll be
noticed that the total inductance is stepped up fromrange to range by N
progressively including extra range inductor sections in series with each ‘e
ot her. Additional progression of the inductance is achieved by 5. having
defl ection coils 10._and 12 connected in harallel with each other for the
two shortest ranges, thus making their conbined inductance |ower than that
of either of them connectlng the same two deflection c0|Is in series for
thus increasjng their conbined 10 inductance, and
then furt her addiﬁg Vi lde B notieafbrihal i the ckPEal ginductancer ighe two
hi ghest ranges. The defl ection coils and the connecti ns to.th e so
A Panged {EGPPAS BB FEREC TGS kP SANSRTE REGHE PR BARBAADGIR nd

extra range inductor sections in series with each other.

A

Additional progression of the inductance is achieved'by

5 having deflection'cbiis'lo and 12'conhected in parallel
with each other for the two shortest ranges, thus making
their combined inductance lower than-that of either of d
theﬁ, connectihg'the same two deflection coils in series
for the two middle ranges, ﬁhus increasing their combined

10 inductance, and then further adding in series the
deflection coils 8 and 14 for the two higheet ranges.' The
deflection coils and the connections to them are so arranged
that the currents flowing in them always produee mutually
aiding magnetic fields. |

15 It should be appreciated that when the number of
effective coil turns is increased from 14 to ﬁ&;by switching

in coils 8 and 14 for the two highest ranges, the current

L

required to produce the desired strength of magnetic field
is approximately halved, which results in a saving of power

20 consumption.

In any deflection eyStem any d.c. resistance possessed
by the inductors or devices in series with them will create non
linearity as the voltage across this resistance will increase

with current thus tending to slow down the ramp disproportionately

25 as it rises. By paralleling the scan coils on 0.5 and 1.0



nunber of effective coil turns is increased from14 to 28 by switching in
coils 8-and 14 for the two highest ranges, the current required to produc
t he desired strength of magnetic field is approximately hal ved, which
ﬁgsults in a saving of power 20 consunption. In any deflection system any
resi stance possessed by the inductors or devices in series with them

ai ding-magnetic fields. 15 It should be appreciated that when theJii:>
W

wi Il create non linearity as the voltage jacross this resistance wll
increase with current thus tending to sl ow down the ranp di sproportionately
25 as it rises. By paralleling the scan coils on 0.5 and 1.0 -.12 - mle

ranges the resistance is reduced when the current is highest (say 18A). By

.swi tchi ng triberrasgesethei vesfistaice dd rediaded eshémetlialr s@PreAt0OpPs tO
about 8A and finally to 3.5A for the 8.0 and 16.0 mle ranges with 5

extra act|vﬁsthighesbnﬁsayedsA)Th|smmswﬂnthﬁngxtmmsériestbpétiﬁien

optim ses the balance of d.c. resistance and inductance for each range thus
avoi di ng t HEome2e@sang de0pmiltese thes sunzesite drops oo | abeati 8% andnect or

lor each rahﬂnall . .
ally to 3.5A for the 8,0 and 16.0 mile ranges with
5 exéra.active turns connected.  This method of connection
therefore optimises the balance of-d.c; résistance and
‘inductance for each range thus avoiding the necessity
to provide a saturable reactor linearity connector for

each range.



- L3 - CLAIMs: 1. A cathode ray tube display device having heam .
' tion coils and. means for applying to inductive neans which incl udes
eam defl ection coils a voltage for causing.a ranp current ‘to flow in
the coils to produce 5 progressi ve beam defl ection, conprising means for

sel ectively nodifying interconnections heldeen coils to change the

I nduct ance presented to the vol tage applying nggﬂg~aﬁa_?ﬁﬁ§_6ﬁéﬁge t he
gradient of the ranp current and the rate of bei“ﬂn ”m

I nt erconnection nodifying nmeans 10 bei ng oper 'mmm?um'e ‘nunber of
defl ecti ofLPFMS: ¢ hr ough which said current flowd. 8. tAdisplay device as

claimed in claim1, whefein said interconnection nodifying nmeans is further °

adapted to 15 selectively connect deflection coils in parallel .or. in
"series wth each other to ovj de respectlvely 1l ower and hi gher inductance
values. 3. A disptay ﬁeﬁﬁg‘g“’&? A3 redPe ndLFRILAY? defHGeinA VIR Rary

I nt er connect j.on npdlf S |s ada ted to_cqQnnect qne, or, pore further

rTE
et Ton (b1 " 9| REPLYARG,F 0 dMARCL LR JREADF o

i f | han
coils to e f%t fﬁ%fhgeg gge_beamzdeflectiOn coils a voltage for

causing a ramp current to flow.in the coils to produce

5 progressive beam defléction, éomprising means for'seleétively
modifying'interconnections betweehgthei¢oils,to change the
induétance=preéehted.to.the'voltége applying means and
thus change the gradient of the ramp current aﬁdsihe rate
of beam deflection; said interconnection modifying means

10 being operable to change the number of deflection coils

through which said current flows.

2. A dispiay device as claimed in'claim 1, wherein
said inferCOnnection moéifjihg meaﬁs is further adapted to
15 selectively éonﬁect_deflection coils in parallel or in
series with:éach other to5provide respectively lower and

higher inductance values.

3. A display device as claimed in claim 2, wherein
20 said interconnection modifying means is adapted to connect
one or more further deflection coils in series with said

parallel and/br-series connectable coils to effect said change

L 3}

-



- 14 -«im nknber of deflection corts—through which said current flows,

whereby to provide one or nore st ance values. 5

4. A display device as clained |m “";mm:lmmm mtl aim wherein said

i nduct ance rneans conpri ses one or #oree iknd#ict&ince val ues which is or are

iﬁ]ectably connect- able to the beam deflection coils to further change the
ductance presented to the voltage appLyjpgg_means. 10 5. A display device

as claimed in claim4, wherein said interconnection nodifying nmeans is

operabl e simultan- eously. to nodify interconnections between the defl ecti-on
coils and to connect or disconnect one or. nore of said one 15 . or nor e

i nduct anceiﬂaimﬁﬁﬁekh%rfe\ﬂéﬂe@tlore‘ Qbﬂ?!saifh%\i {ﬂ é?fé & L m 5,
opera a

wherein said i nterconnection nodif yi ng neans | connect or

di sconnect fDo@s Or wHBRRLY 137 sk QPEAL oAR! 8r2Rore QH?QEﬁﬁMQEUeS with the
defl ection coils w thout nodifying the coi | |nterconnect|o

1nductance values.

5 ' :. 4, A display device as claimed in any preceding -
-.cléim; wherein sgid inductance means comprises one Or
-more inductance values which is or are selectably connect-
able to the beam deflection coils to further change the
inductance presented to the voltaéejapplying means.
10 |
5. A displgy_device as claimed in claim 4, wherein
said intercoﬂnection.modifying means is operable simuitan-
eously to modify interconnections bétween the'deflectioﬁ
.coils and to connect or disconnect one or more of said one

15 or more inductance values therewith.

6. A display device as claimed in claim 5, wherein
v said interconnection modifying means is operable also to
connect or disconnect one or more of said one or more
20 inductance values with thg defleéiiqn coils without modifying

the coil interconnections.



7. A display device as gLaLnEd_Ln—é#a+ﬁrﬁr—mherein sai d

_ 5( o
iﬁ%e connection nodi fying nmeans i s operabl e i uccessive steps to connect
sucgessively increasing i nductm &“g uﬁl‘i’whe coils. 5 8. ‘A display
evice as clainmed in claim?7, . rLoanu s nter connecti on nodi fyi ng means

I's operable in at | east one of said steps to al so change coil .
_interconnections fromparallel ta series. 10 9. A display device as '

claimed in claim7 or claim8, whereilM 33 .d i nterconnection nodifying means

is operable in at |east one of said steps to also connect an increased .

nunber of deflection coils in. series with each 15 other. 10. A display

device as clainmed i_n any preceding claim- wherein said intercaonnection

modi fyi ng neans is /set t%tﬁf’esﬁ%a& Wi f8mAsSh FIAEIRE LRt €1admab rwithereds d

20 I nduct ance ,presented to, the vqltage a%PIying,neans I.s_.provi ded solely
by defl ect$8hdcdpterconnection modifying means "is operable in

successive steps to connect succesSiveLy-increasing

inductance values with the coils.

-«

5
8. A display device as claimed in claim 7; wherein h
y said intercénnectipn'modifying means is operable in at
least one of said stébs to also change'coil:intercohnections
‘from parallel to series. |
10:

9. A display device as claimed in claim 7 or
_claim'B; wherein said interconnection-mOdifyipg means is
. operable in at least one of said steps'to also connect
an increased humber of deflection coils in series with each

15 other.

0. A display device as claimed in any preceding

)

claim, wherein said interconnection modifying means is
settable to a minimum inductance setting at which said’
20  inductance presented to the voltage applyiné means is-

provided solely by deflection coils.



11. A diieplmy device as claimed in any one of the preceding clains, mhereidE%%D
- .said deflection coils are rotatabLe~L§L§LLxgﬁ£$hézg cathode ray tube to
produce a progressively rotating display sca on. 5 12. A display
device as claimed in claim1l, \MJ ,w’,ﬂ"m haml ay device of a radar
qui pnrent. 13. A di splay device ' ﬂ" # her ei nbefore 10
Sﬁécribed with reference to the accofrpahyitg sdr ati ngs.

- 16 -

11. A display device as claimed in any one of
the_preceding claims, wherein said deflection coils are
_ rotatable relative to the cathode ray tube to produce

a progressively rotating disblay scan thereon.

12. A display device as claimed in claim 11,

which is the display device of a radar equipment.

13. A display device substantially as hereinbefore

10 described with reference to the accompanying drawings.

L



