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The aperture required for a CRT display in the

U_‘

15 wall of a shielded enclosure containing electromagnetic
generating components creates a potential shielding
deficiency. Electromagnetic energy generated by the
components may be transmitted through the aperture with
relatively minor attenuation. The conventional approach

20 used for attenuating emissions through the aperture is
an optically transparent conducting screen in the form
of either a wire mesh or a thin homogenous layer, for
example indium tin oxide or metallic gold. The
conducting screen covers the external face of the CRT

25 and is bonded along the entire periphery of the
aperture, thus providing a shielding enclosure
completely enclosing the emission generating components. .

The use of external screens causes a
degradation in pixel pitch, resolution and the

30 brightness of the CRT display. 1In addition, the
formation of "noise” patterns occurs as a consequence of
interaction of the geometric periodicity of the wire
mesh and the dot matrix CRT phosphor geometry. These
problems are pronounced in high resolution color

35 monitors. The use of homogeneous conductive films
significantly reduces optical transparency at
thicknesses required to provide adequate shielding. The
utilization of either a wire mesh or a thin homogeneous

layer requires electrical bonding to the conductive
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Honeywell, Inc. Disclosed therein is a shield placed at

the neck of a CRT envelope which inhibits the RF

emissions from being transmitted through the aperture
and face of the CRT display. The shield comprises

longitudinal conductors and circular conductors for

suppressing emissions from the CRT.

Although a single shield method, such as that

disclosed in 4,767,969, reduces the electromagnetic

emissions through the CRT display face, further

suppression techniques to meet compliance levels without

the use of external screens are needed.

Summary of the Invention

The shielded CRT of the present invention

includes a CRT having an internal conductive layer

associated with a display face of the CRT.

A shielded

enclosure encloses the CRT and has an aperture through

which the display face of the CRT extends.

The internal

conductive layer of the CRT is grounded by way of a

reactive path to ground.

According to another aspect of the invention,

the conductive layer of the CRT is connected to an andde

signal line, the anode signal line connected to ground

via an anode filter for the signal line.
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i ncludes a CRT having an internal conductive |layer associated with a

di splay face of the CRT. A shielded enclosure encloses the CRT and has an
aperture through 30 which the display face of the CRT extends. The- internal
conductive layer of the CRT is grounded by way of a reactive path to
ground. According to another aspect of the invention, the conductive |ayer
of the CRT is connected to an anode 35 3ignal |line, the anode signal |ine
connected to ground via an anode filter for the signal line. TH S SHEET HAS
KEEN REPLACED 3 Acchcdonding et yatoehethgspagpest PhethRvention, the
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position of dhe CRL S di val-gernegaaamdmeflection coils. The
In a further embodiment of the present
invention the primary shielding includes a shielded
15 enclosure surrounding video circuitry connected to the
CRT and a portion coaxial with the neck portion. The
portion coaxial with the neck portion includes a
cylindrical continuous conductor waveguide. The
waveguide may include a plurality of separated
20 longitudinal conductor fingers positioned within the
cylindrical waveguide as a function of the position of
the CRT’s divergence and deflection coils. The
conductor waveguide is operated below cutoff for
frequencies of less than 2 Ghz to provide RF

25 suppression.

Brief Description of the Drawings
In the drawings, in which like reference

numerals indicate corresponding parts of the preferred
30 embodiment of the present invention throughout the
several views,
Fig. 1 is a perspective view of the shielded
CRT display;
Fig. 2 is a rear perspective view of the CRT

35 display of Fig. 1 with portions thereof cut away to show .

details;



conduct or wavegui de i s operated bel ow cutoff for ilzgﬁﬁiiigﬁiziiréggiihan

2 Ghz to provide RF 25 suppression. Brief Description of the Drawmn n
the drawings, in which Iike reference nunerals indicate correspondi hg-—
parts of the preferred 30 enbodinent of the present invention throughout
the several views, Fig. 1 is a perspective view of the shieIQ9d CRT ~
display; Fig. 2 is a rear perspective vigw of the CRT 35 displtay of Fig. 1
with portions thereof cut away to show details; 4/ Fig. 3is a sinple
ZgPenFthc OL thf_shietdﬁd 3CR3 di sphpyecsnhegatati ofi; thegshdelded nore
ailed sc ,c_of _t hi RT di splay configuration; I g. [
a top V|em/oggﬁhglﬁﬁaa&i§8P§§b§%ggg8gBTl mﬁ?h g top pgrtio 0 ?hglg > 1
secondary encl osure cBigr 4r @AD%eBOLS §ﬁ§@id€9aFFbeﬁP§?c6°?st € ear view of

the CRT disp Fi Y - . : :
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1's a perspective vie t secqQn anede.filter
assenbly &f the CRT dfd@lay &Ff Fi@?plyle¥i§¥ gEFsEETpg%gsggyigg ?ﬁgw of an
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shielded CRT _di spl ay . of resent invention; and Fig. 9 is a perspective
vi ew of anotHEPOBEStEPnggggeggﬁggzrnent_of the waveguide neck spielg f or
use in the shiel ded CREgdi §pigyaotepreydew Pﬁvéﬁ?i&%? displpgt 2 ed

Descr By o Biotng Eaehepoed Eabodeene b irhey! shioungtebmaleto
10" Show details , references are nade to figures
Fig. 7 is a perspective view of the second
anode filter assembly of the CRT display of Fig. 1;
Fig. 8 is a perspective view of an alternative
embodiment of the waveguide neck shield utilized in the
15 shielded CRT display of the present invention; and
Fig. 9 is a perspective view of another
alternative embodiment of the waveguide neck shield for

use in the shielded CRT display of present invention.

20 Detailed Description of the Preferred Embodiment

In the following detailed description of the
preferred embodiment, references are made to figures
which form a part hereof and in which the invention may
be practiced. This embodiment is described in

25 sufficient detail for those skilled in the art to
practice the invention and it is to be understood that
other embodiments may be utilized without departing from
the spirit and scope of the present invention. The
following detailed descfiption is therefore not to be

30 taken in a limiting sense and the scope of the present
invention is defined by the appended claims.

Referring now to Figs. 1-9, the preferred
embodiment of the shielded CRT display or monitor 10 of
the present invention will be described. Fig. 1 shows a

35 perspective view of the shielded CRT display.
Preferably, this is a Sony model 1950 high resolution

color monitor, further described in Sony® Trinitrom®
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which forma part hereof and in which the invention may be practiced. This
embodi ment is described in 25 sufficient detail f or—these-skilled in the
art to practice the invention and it is to be understood that other

enbodi ments nay be utilized without departing from the spirit and scope of
the present invention. The follow ng detailed description is therefore not
to be 30 taken in a linmting sense and tbe scope of the present invention
is defined by the appended clains. Referring nowto Figs. 1-9, the
preferred eGha@hﬁenbleblbheMshnebdeGDﬂRI9dmdpﬁéﬁ Serviret ¥en@lof  the

pr esent |nven |on wnl b d r ective view of
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encl osure 14 and secondar S as, sh [ E e shi el ded
CRT displ ay Heleriie g?h)eérsrat%ﬂ%agl'lli F]‘é 2 ST Shidpled cRTE SO 08
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10 includes a CRT 18 having nec porsgﬁn 22 nj:coupdecpl t.Q qjgﬁlay face 86 g
via CRT éﬁVeﬁﬁ&??ﬁfs%QW|ﬁq$ Hqéﬂﬂ Soft i S aébonﬁﬁlshed by primry
shi el ded 15 enddeasiaie sih4.,el$ll1mgi arf tohet hhts;thasyclﬁm Zén UThe RRTnt No.

77909 LIRS s ALl e W S AR s
coupled to display face 26 via CRT envelope 24. A first
level of shielding is accomplished by primary shielded

15 enclosure 14, similar to that disclosed in U.S. Patent
No. 4,767,969, the disclosure of which is hereby
incorporated herein by reference. Primary enclosure 14
encloses video amplifier circuitry 40 and includes a
waveguide neck shield 16 positioned coaxially with neck

20 portion 22 of CRT 18. This neck shield is a cylindrical
conducting surface that acts as a waveguide operated
below cutoff for frequencies less than 2 GHz.
Transmission of energy at frequencies associated with
video waveforms is highly attenuated with the waveguide,

25 thus limiting the radiation from the primary enclosure
at these frequencies.

The second level of the double shielding
suppression technique utilizes a secondary shielding
enclosure 12 surrounding the primary enclosure 14 and

30 CRT 18. CRT display face 26 extends through an aperture
17 in secondary enclosure 12. The conductive aquadag
28, conductive pixel mask 32, and conductive phosphor
coating 30, all internal to CRT 18 along the inner
surface of CRT envelope 24, are coupled via a second

35 anode filter 20 to chassis ground 34 to complete a
secondary conducting envelope surrounding potential

radiators of electromagnetic emissions. In particular,
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encl oses video anplifier circuitry 40 and incl udes—-a- wavegui de-neek shield
16 positioned coaxially with neck 20 portion 22 of - CRT 18 —This neck shield
is a cylindrical conducting surface that acts as a wavegui de operat ed

bel ow cutoff for frequencies less than 2 GHz. Transm ssion of energy at
frequenci es associated with video waveforns is highly attenuated with the
wavegui de, 25 thus limting the radiation fromthe primry encfosure at

t hese frequencies. The second | evel of the double shieldin suppressi on
techni que uttmezsecan@@CDnth?léhnéléﬂhgbléﬁcﬁﬁéﬂﬁélﬁﬂssﬁ?g%ﬁnding t he
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display enclosure, ;arepay;dede Il $cs' BYRLERL LAY 98¥ar 1BRYCEnt NE
front of the CRT face, to behind the CRT face. It
15 should be readily apparent that either of these
shielding techniques can be used separately, except the
effectiveness of suppression of emissions will be
reduced.

The details concerning the modification of the

20 Sony model 1950 high resolution color monitor will now
be described with reference to Figs. 1-9. Color
monitors all employ internal screens (or in the case of
Sony, wire masks) to provide separation of the three
color electron beams therein. The present invention

25 utilizes the internal screens or wire masks and
associated internal conductive elements of the color CRT
to provide enhanced suppression of RF emissions from the
CRT display. Although this invention is described with
reference to a color CRT display, the present invention

30 can be utilized with any CRT display with appropriate
modifications.

The modifications and enhancements, described
with reference to Sony model 1950 color monitor, which
reduce emanation of RF emissions without the use of

35 external screens or homogeneous conductive films are
also equally applicable to other color displays,
including but not limited to Sony model 1900 and 1600
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radi ation barrier fromits conventional |ocation, in_front of the CRT
face, to behind the CRT face. It 15 should be readily apparent—that_either
of these shi el ding techni ques can be used separately, except the

ef fecti veness of suppression of em ssions will be reduced. The details
concerning the nodification of the 20 Sony nodel 1950 hi gh resolution
color monitor will now be described with reference to Figss 1-9. Color

monitors all enploy internal screens (or in the. c of _Sony,.w re masks)
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em ssions w thgyg EBQtEﬁ@,OPréﬁnalhgnnahvéqueaas andhéidgenéngsasonduct i ve
films are also equallﬁ agg igaglet&o oghir col or displays, including but
not |imted BB2bnyenBier 3886 ARG-1600 TTRESIEET HAS KEEN REPLACED 7 /
series col or nonitorsThadpkketeubedhembaddmeati és Regh AeSSFLPPEnYés or
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have simlNar “rnterna ath

hode, anodée and qrid struct S,oThe circuits
5 t hat procegéd?ﬁeawpéééi§Fgﬁ&F§uéFéYoﬁpeﬁSFBEgﬁégdngég% #ﬁg BT neck and
can be isol aggdetRrouUghgnhilel diregapptakke viaushigldgdogadilrg, thavugli des
and fllterln%o%%le shielded cable connections 60 to video amplifier

mBBation of RF

=2

circuitry 40, which in turn applies signals to cathodes

15 48.

Modifications to portions of the primary

enclosure are shown in Fig. 6. The cover gasket 74
around the periphery of the primary enclosure 14 and
gasket 72 provide low impedance bonding between a cover

20 (removed in Fig. 6) and portiqns of the secondary
enclosure 12 to create a continuous conductive
enclosure. CRT connector board 87 is grounded to
primary enclosure 14 via a low inductance braid 89 and
ground gasket 90. The signal line filter board 84 and

25 ground strap 82 also provide grounding for various
elements within the primary enclosure 14. Video cables
76 apply signals to the video amplifier circuitry 40.
The video amplifier of video circuitry 40 is grounded by
a ground strap 78 and further protected by six

30 decoupling capacitors 80. The signal line filter board
84 is enhanced through the use of filter elements
including a 15 pin feedthrough filter adaptor, various
inductors and capacitors, a ground lug and a D connector
cable.

35 The CRT intensity signal line of the CRT 1is
filtered by filter 88 which is an axial feedthrough

filter. The first anode dynamic focus signal line is
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shal | be discussed further below. The preferred enbodifent +s best-

descri bed
vi deo anpl
appl i ed vi

with 10 reference to Fig. 4. Primary enciosure 14 surrounds the
ifier circuitry 40 associated with CRT 18. External signals are
a shielded cables through double shielded cable connections 60

to video anplifier circuitry 40, which in turn applies signals to cathodes
15 48. Modifications to portions of the @rimary enclosur& are shown in

Fig. 6. The cover gasket 74 around the periphery of the primary enclosure
14 and gasketl@@red dvy de $per iadeilbgit evbbraie of ed Weepuah cbiE¥P0 (renoved

in Fig. 6)
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conduct | encl osure, CRT connect or %@g rounded to
cl 3209 ePig %@ax%.¢%&P?hﬁ%€t%ﬂ%eab?%}%l aﬂdgthB Fasket 90.
|légdfGbtﬁithoardoBdeﬁndu@5c@mm®@dostrap 82 al so provide

o P uorn ! PRELERUL | BLBI L N8 PLAGR S fOELOBLEE 14, W o0

apply sign déeo a circurtry 40. The video
fcondeot5|acua?ey5h®pLsgg¢enﬁded byot aslievnhdlseidp ¥Beand

0t8£§ﬁ9rgy 5L Xo30-deepupt ERO4E2PE6E L8R Sp88rd The, shewat | i ne
1S_en anced t hrou h t he us g of filter egenen% I ncl udi ng
ecleardudh andt EFORHaBRBFL GIARFHASS ‘ﬂﬂﬁc?g?gn nd" §3C|tors, a

agdcanBagpnapel oOsureabl ehe35afhe L&Y beatensttychednap tbﬁe of
an%%éggéggn?§“%8%us£s?§ﬁ§? %?ﬁgﬁ?gﬂ%€?S$§HEE QEQ%QUE%N ka;E;CED
redibymazepecpas hpghlinptage febHEhFadsAtiPPter assenbly 86
udes a SAC 4dgsi gpadoar¢rehiely. 48 applies signals to
cathodes 48 in the neck portion 22 of CRT 18. As is
readily known, the electrons from the cathodes 48 are
accelerated and directed towards the display face via
the tunnel and grid structure 46 including divergence
coils 42, focus and first anode 50, convergence grid 52,
deflection coils 44 and second anode 54. The CRT
includes a conductive layer comprised of a pixel mask 32
and conductive phosphor coating 30 coupled to conductive
aquadag 28 by finger stock 31. Anode potentials applied
via the respective anode signal lines are filtered by a
first anode dynamic focus filter 86 connected to the
signal line applying potential to the first anode. The
second anode filter 20 is connected to the signal line
applying potentials to the second anode. These high
potentials applied via a coaxial signal line for the
second anode are generated by horizontal amplifier 56,
flyback transformer 58 and high voltage rectifier 51.
The wavequide neck shield 16 is electrically
bonded to the portion of the primary enclosure 14
surrounding the video circuitry 40 such that it is
coaxial with the neck portion 22 of CRT 18. The portion
of primary enclosure 14 surrounding the video circuitry
as well as secondary enclosure 12 are constructed
substantially of aluminum. The waveguide is a

continuous conductor constructed of beryllium copper of
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2500 pf, 10 RV capacitor and a shielded high voltage |ead 68 with a sol der
| ug eonnector. 5 The interface cable 64 and connector 85 —conneets_a wave
shaping circuit (not shown) inside the primary enclosure 14 with

defl ecti on board 70, power board 77 and front panel controls (not shown)
in the secondary enclosure. The cable has been attached to the 10 ori gi nal
equi pnent | eads and nounted as required 2o mnimze <ross coupling and
cabl e radiation. The video circuitry 40 applies signals to cat hodes 48 in
the neck port0@f PachftiCRIkness Asang havebod | JLRRHHONS hefetedtPons from the

cathodes 48 prends ﬂgc§|¢§@1fﬁkﬁ@@ d'TE@tﬁﬁké£W@Idﬁaéhﬁrdpéﬁtﬂgsface vi a
‘the tunnel and grid

tructure 46 |nclf§£ %ggnc$rlco &g 18 us and
first anode ZPCOEBRUSr BRMBTYrTREG2E-1Hefle o152 an% 2886hd anode
54d ThedCR? sﬁﬁﬁ%ﬂﬂ@ﬁ ahéoﬂ@mwélvandagerdcm?pm¢8@de046awptabl gaskzgzbzo
and condugtiye sphor _co n quadag y
POGRSUERHEPass [y OSSN PLES: | Q1 EOpERL GHE 18

fi nger stock 139 Vi a ect] ve anode signal
lines are fiénksedohy at fr¢@me@mb@% Bghevi 2 @%%u%°¥?@tE? BgIRb¥nected to

the signal 'é@@eﬁ99£¥h”9 @Qée@§1ﬁhdiﬂbébew£Vé§ﬁ1@@oﬂe iFheoc@bedecond anode
filter 20.is connected tqQ. the S|$nal Elyﬁﬂg gggge? §£ﬁ0&§ t he
second anodePetyigeR hhghdiperentral °4h il?%d a-a coaxra line for
the second gﬁﬁdetaresgeﬁethéedRhyneok|gonta¢nah%|andeexsendeayback

transf 8_apd_high y 3 d k shield
16775 of BB FeafP, o MRCHREREFRLE fLich Sheping Qag‘??%ﬁ?gigﬁa osure 14

surroundi ng the vi deoTber s0E€FpOaD S%&hofhﬁhel?R?swaﬁﬁg £ BPFH the neck
portion 22 of,CRT418s TRerRer{ietnotypsEmeny B@&hoaﬂverééneurécumdlng t he
video circuitry 35 as_well as QQV aenclosure 12b§e% ¢ans} cted
substantial | §20 Pnélﬂﬁfﬁﬁﬁflqﬂecﬂég§QU| é PsP8S€cBnPTROoGS con ?
construct ed géckemphlitom eapper i6f the waveguide wall is constructed
15 of a continuous, isotropic conductor as described above.
The waveguide neck shield would act effectively to
shield the electron beam from the deflection field
itself. Moreover, such a shield would behave as a
shorted-turn secondary winding on a transformer whose
20 primary windings are the divergence and/or deflection
coils. To prevent this occurrence, modified waveguides
shown in Figs. 8 and 9 are utilized in short neck CRT
applications. The waveguide neck shield 16 is modified
in the vicinity of these coils to prevent this
25 occurrence.

Modified waveguide neck shield 108, Fig. 8,
includes slots 114 in the divergence coil 42 and
deflection coil 44 vicinities. As an alternative
modified neck shield 116, Fig. 9, a set of fingers 118,

30 extending longitudinally, connected to rings 120 coaxial
with the neck portion 22 would be positioned with
respect to the divergence coil 42 and/or deflection
coils 44. 1In addition, the use of mcdified neck shields
in the vicinity of the divergence and deflection coils

35 would eliminate heat problems created by induced

circulation currents.

e o s it e o e
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| THI'S SHEET HAS SEEN i REPLACED 9 / .006 ine i ckness;  -and_havi ng

di mensi ons of 4.540 inches by 3.750 inches. Tﬁz\ﬁg#EFTér\has~pLQperties
according to ASTM spec B-194. The cylindrical wavegui de surrounds the
tunnel and grid structure 46 which 5 includes cathodes 48, such that

el ectromagnetic em ssions at frequencies below 2 GHz ,woul d be highly
attenuated. The cylindrical waveguide 160is |ocated 'between the divergence
coils 42 and the anode/cat hode structures of the CRT neck ortlon 22 and

extends at 10 Ieastfume et Diktdml dssemihl bRy onte e at MotRRNAB *he

interposition of { E@Héﬂelﬂﬁég £5hi ehd L6rét ahedwi 50nang of the
bean1d|vergence c0| 4% defl ectjon

fI|S 44 can gfelgnggoblen1|n
short neck m@mwm@ram®®%554feﬁ%%CVbV%bﬁuGb WaF | the 2ofeE T uc 15 of a
continuous, +50lEQPi¢, C@@ﬂﬂéi@iaasydesailbbﬂeahnvefllﬂhESma$QQU|de neck
shield mould act effectlve hj e r agbﬁ 8A:hbE,

defl ecti op ffegdth F?%%?fcaR%?éBQrg k§uc Q fﬁ §£ Qﬂu9€ ﬁﬁ% as_a

short ed- tUrnbéeaﬂﬂdafgedmhdonghoﬁaaa@Féﬁ§$o¢ﬁeﬂ°ﬁh6§éf?5 BFF BFY2RFRdi ngs

are the diver en%&a@ﬂgﬁoéugeﬁbe§£k99 léQﬁ'§ndIet@heéentsibnalo¢¢nerence
nodi fi ed mavgg own in

are u L r ck CRT
appl i cati onsfiTperwBfegfiide ﬁéckg§ﬂ|§F8 %Rstﬁﬁalfleégg gg?ﬁggv?éﬁﬁlty of
t hese COI|S tg Qr@Mﬁﬂér&Bh$l?5aoa¢mabéecé0 KBdef ced fradehaPyghneck shiel d

108, 134 in.t | 42 odef | ect
coi l 44 @pC|ﬁﬁipgguaggeiheglpaVLn ESRgSXEEHeeCeaQQb o%2280d pdeflection

erna neck shield 16 Fig. 9, a
set of flngers 118, 3®heXUSadpﬁgfB@ﬁ@hﬁ@égﬁaFP?acéBHHECFBH £8%rings 120

goaxial g ﬁ@%ﬁngggf ﬁg en g%gWQQ'dlh@ BASifbironad wetbndr espdet to the
vergenee Cof the colog mo%itg% &gnnot possible because of the
feedthrough capacitors limitation to 10 KV maximum
15 working voltage ratings. Therefore, the filter assembly
shown in Fig. 7 is utilized in conjunction with the
signal line 53 to filter the second anode. A 30 KV
second anode filter assembly 20 is connected between the
high voltage rectifier 51 and the flyback transformer 58
20 where the signal line lead 53 is not coaxial. The
second anode filter assembly shown in Fig. 7 is
constructed to perform as a low inductance shunt element
for the third anode lead 53 which connects to the
internal CRT aquadag 28, pixel mask 32, and conductive
25 phosphor coating 30. The filter assembly is enclosed
within a protective cover insulator 99, a substantially
contiguous Kydex cover. High dielectric strength
silicon putty is used over the filter connections and
strategic component location minimizes the possibility
30 of arc flashover. In positioning these components
physical properties such as operating temperature,
separation to potential differences and atmospheric
pressure were considered. The filter assembly 20, also
shown Fig. 5, is placed in a small area with limited
35 space available in the CRT secondary enclosure.
The use of RF high voltage capacitors in a

parallel network results in a minimum inductance filter

THIS SHEZT HAS BEEN |
REPLACED




coils 44. In addition, the use of nodified neck shields in the vicinity of
the divergence and deflection coils 35 would elimnate heat problens
created by induced circulation currents. TFii5 Sii'r 1, A d~rN REPLACED
10 The EM filter assemblies used in connection with the anode signal
lines for the first anode 50 and second anode 54 effectively filter the
signal lines. Typically, comercially auailable EM filters use 5

feedt hrough capacitors for the filter shunt conponents, because

f eedt hrough sepasblersodo mhe salferepenéotnneguedeyrafatfbAMéfe to stray

| ead i nductance, 5| | .Lige LLt ' i the first anode
signal |ine °f a%l%%%%e%%ig[F?Lg$%§Fagﬁeégggﬁvsgygiégégggﬁs6ugh 10 filter
assenbl y havihgrafeupatieadééIearnt BR1pS0CHT CaPFREEAELAEP f eedt hr ough

g?p?ﬁgtgngIQE%lE?edf!|@ﬁé as&gebbxp@giabgsab4lhﬁe 58 &acht haveeaond anode
f ot ( nitor is no ossSi ecause of _th f r h capacitors
linitatioh tSaEéckﬁaHEQiHﬁhF%SoangkﬁﬂgpgolFgaeaFétgﬁagsggégrgpgre, ?he
filter assenphyalibbdwioi naprgitdri §8uhavingdai napeajbaseroMamehothe

signal |ine tQefil t e . fil
assenbly 20 ?Zocgﬁhec#gg %g?%%eﬁggﬁggﬁﬁgﬁ 3§I§gd§y5e§?5??geag?dg dltagr
flyback tranctppaetise rgeckpsce £RE BR§RRRNA A d|g§d55gnﬁisnot B&axial.

Tgffofﬁfggdaé?gagiigkt?B asseabk¥1$heeBonanki grequeacycofisbreet 860t o
B o echiy o g EREben el ERenag Bho et d, 190 c4d o
conduct i ve ZSHBMUthﬁteqmambugrﬁ@geTheAfhﬁg@rvaé§egﬁl9abéeeﬁ§iosed Wit hin
a protect 'egtegﬁg}QStEthS;fk%&nO&ﬁi%%’ vB13HBst 2atikalrh¥r santboeapsciydex cover.
ang 96. Ssggggd an%hel%%gnggta%ngssgsggpgggg ghgoigkggglC%%nectlons
the aquadag 28, pixel wire mask 32, and conductive
15 phosphor 30. The connection of the aquadag 28, pixel
wire mask 32, and phosphor coating to ground via the
second anode filter 20 and the secondary enclosure 12
complete the shielding conductive envelope surrounding
the CRT and suppress electromagnetic emissions through
20 the face of the CRT display without external face
shielding by providing the internal conductive elements
a reactive path to ground.
Various cable route changes were made in the
modified shielded CRT to provide effective use of space,
25 as can be seen by the cable route change in Fig. 5 where
the interface cable 64 is routed away from the CRT where
unintended coupling of emanations can occur and
maximizes shielding potential. In addition, deflection
board ground enhancement 70, Fig. 5, provides further
30 EMI suppression by providing a lower inductive return
for decoupling capacitors installed on the deflection
board. Three copper braid straps were installed between
the deflection board ground track and chassis ground 34.
The board is positioned along the wall of the monitor on
35 the same side as the second anode filter 20.
It is to be understood, however, that even

though numerous characteristics of the present invention



strategi c conponent |ocation mnimzes the possibility 30 of arc flashover.
In positioning these conponents physical properties such as operating
tenperature, separation to potential differences and atnospheric -pressure
were considered. The filter assenbly 20, also shown Fig. 5, is placed in a
small area wth [imted 35 space available in the CRT secondary encl osure.
The use of RF high voltage capacitors in,a parallel network results in a
m ni mrum i nductance filter TH'S Sl Ecl | NAS dEEN REPLACED 11 assenbly 20.

The sel f resgpgat EEEQB@ECYOQEhC@haEhé fééééﬁhh@r&es&raptwbnblOn of their
physi cal si ze. Eere ore two

ues. of capaci tilized.
The | arge cabQOPLHEE §&t5n83§8lg§cﬂfh§b8 ] 5“83858| §§cghggfgéﬁof¥27oo
and are conneﬁbednvantmanaltab tHdscapacireois98lhasitmgtaveapadi t ance value
of 170 pf. e Iarge C rse9 9 Vi (o] capaah bﬁ@nt
react ance foF pL8&5and %Eg% &g Pt éFQQQ ghggg ag?f%rwgd has aEJ
resonant Br egdenby DﬁrG$emaY0©elwaNFEW&ﬁﬂlﬁeFFSrE§1PF§ eet &f Fgﬁctlon
effectively &BVERQLOMHEAHHEof&aauenqy eRRgat Anhhgbt%ﬁlbygeheabteads
connected from high vol tage recté r 51 to c a§ Egg a g ﬁ%%pnd anode
signal |ine Egnﬁﬁﬁﬂl §a§166t85t §TMthé& adtabdy BEXEr Wi re mask 32,
and conducti vaaimsphespeaprag@sedhe connection of the aquadag 28, pi xel
wi re mask 32, and phosphor coating to ground via the second anode filter
20 and the secondary enclosure 12 conplete the shielding conductive
envel ope surrounding the CRT and suppress el ectromagnetic em ssions
through 20 the face of the CRT display w thout external face shielding by

providing the internal conductive elenments a reactive path to ground.
Vari ous cable route changes were made in the



nodi fied shielded CRT to provide effective use of space, 25 as can be seen

by the cabl e-+oute—change in Fig. 5 where the interface cable 64 is routed
away fromthe CRT where unintended coupling of emanations can occur and
maxi m zes shielding potential. In addition, defleg?TBE\‘tmﬁﬁfL{ﬂigggi

enhancenent 70, Fig. 5, provides further 30 EM suppression by providing a

| ower inductive return for deCoupling ggpacitors installed on the

defl ection board. Three copper braid straps were installed between the

defl ection bgakd @¢othArgeecksand chassis ground 34. The board is

positioned aJong, the, wall .o he monitor_on 35 the sane side as the second
?hfé??%dbéRt com rigln t hough

numer ous char act eri stacGR®f hanéngr asdhsplayveheFenangd anaiBteERAlset forth

in the foreg@%ﬁ@u9€§&éiPS%QPias§88§5@§H With setai bssplayheaseéfucture and

anode filter ZO.AI

functi on of e Itnventio he di scl.osure | ustrative

D

hdeF Sk ood, "however, that even

$ Ll and. changes in
matters of order, shaB@ansi$eraARCURHLRgeRRhE 5GP PAE HRPTE
within the prapetpl gadof the invention and to the full extent

nay be made
i ndi cated by

the broad general nean%ggfg?ﬁéhgpé§§g§£%Qﬁ¥g?§gagg§%?ppgg ¢dq ghains are

expressed. / 13 WHATZI co

rrsin

havi ng a di sphag interaall annidnctival lagerdtet PPelragefaads6arae

sai d displ ay
and a shi el de

r%?cﬁh eeansaf Qi sgiayndhpg sai daiat errakbxeendungi ve

8: a CRT
8 with

| ayer;
conducti ve

encl osure conductlvelg.éouglegdtg said _internal
| ayer to enctBseughi ancaprsdurer 9y £ahe, SBAPI°aPspray°FEtE of said CRT

extendi ng through an aperture of said shielded enclosure. 2. A shielded CRT

according t029|akng%ig@8é8iER&aggcording to claim 1 wherein said

reactive grounding means comprises an anode signal line

connected to said conductive layer and to ground via an

anode filter for said signal line, said anode filter

including a first and second capacitance connected in

parallel between said conductive layer and ground.

3. A shielded CRT according to claim 1, wherein said

conductive layer includes an internal conductive

aquadag, conductive mask, and conductive phosphor

coating of a color CRT.

4. A shielded CRT, comprising:

a CRT having a neck portion and a non-shielded

display face;

secondary shielding means for enclosing said

CRT and for inhibiting electromagnetic emissions

therefrom, said display face extending through

an

aperture of said secondary shielding means, said

secondary shielding means comprising:

enclosure means for enclosing said CRT,

said

CRT having an internal conductive layer associated

with said display face and conductively coupled to

said enclosure means, and

means for grounding said internal conductive

layer coupled to said enclosure means; and
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reactive groundi ng means conprises an anode signal line connected to said
conductive layer and to ground via an anode filter for said signal I|ine,
said anode filter including a first and second capacitance.connected in
paral | el between said conductive |ayer and ground. 3. A shi el ded CRT
according to claim1l, wherein said yonductlve | ayer includes an internal
conductive aquadag, conductive mask, andg conductive phosphor coating of a
color CRT. 4. A shielded CRT, conprising: a CRT having a neck portion and a

non-shi el ded displ ayp £§ﬁ§r¥5§ﬁQ8Q§&MgSthhglﬂﬂtéﬁﬁﬂ$ torsepdl osing said
CRT and for inhibiting ele ronaanetlc em, ssi opns therefro §alg di spl ay

face extendlﬁﬁcPﬁgéﬁﬁhsahe dbapt BPansr N8Yit89s8Eohdary ShFePdFRg heans, said
secondary shtehdhag w&ahssamdpheskngoremohosﬁrean@aﬁBTfﬁcrenclosing sai d

CRT, said  CRERAYLNAGa0, Lot ebRakncRaUCH ¥E LAY CE 83508181 B, Wi Lh sai d

di spl ay face* an con detive y co sal d encl osure _neans, .and nmeans
for groundlnghsaﬁbYlﬁﬂ@ﬁﬁapmégﬁéﬁéFl@@lsﬁa9éﬁ Ebupren s8idafysBhEY osur e

neans; and THLS-SHEETsHAS KEEMNtuREPLACERi44sepbhaaty shielding means
internal to said secongary shi el di ng neans having at |east one portion

coaxi al wi t ha&8i geABERportion of said CRT for inhibiting el ectromagnetic
em ssions fromsaid CRT, whereby el ectromagnetic em ssions through said

di splay fac an Is r e i;d .Seco hi ns are
reduced. 5. |e?§eglé%$ gggor%?ﬁgaﬁggc%glE?QEMm%erghggggsgggnduct|ve

| ayer conprlQegdaﬁt#ﬁ?eﬂﬁﬁ?rc6ﬁ&@€ﬂﬁﬁé an internal conductive
aquadag, wire mask, and phosphor coating of a color CRT.

6. A shielded CRT according to claim 4, further
comprising a plurality of anode filters connected to
signal lines of corresponding anodes of said CRT, one of
said anode filters is connected to a signal line
connected to said internal conductive layer of said CRT,
said one of said anode filters comprises a parallel
network of at least two capacitors, one of said
capacitors having a capacitance of approximately 5400 pf
and the other capacitor having a capacitance of
approximately 170 pf, said parallel network connected
between said signal line connected to said internal

conductive layer and ground.

7. A shielded CRT according to claim 4, further
comprising video circuitry coupled to at least one
cathode positioned in a neck portion of said CRT, said
cathode ray tube further including at least two anodes,
deflection means for deflecting electrons accelerated by
said anode means to said display face, said primary

shielding means surrounding said video circuitry.

8. A shielded CRT according to claim 4, wherein said at
least one portion of said primary shielding means
comprises a cylindrical continuous conductor waveguide

coaxial with said neck portion.
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aquadag, w re nmask, and phosphor coating of a color CRT. 6. A shielded CRT
according to claim4, further- conprising a plurality of anode filters
connected to signal lines of correspondi ng anodes of said CRT, one of
said anode filters is connected to a signal line connected to said

i nternal conductive |ayer of said CRT, said one of said anode filters
conprises a parallel network of at }Jeasts two capacitors, one of said
capacitors having a capacitance of approximately 5400 pf and the other
capaci tor having a capacitance of approxinately 170 pf, said parall el
net wor k conngcte et d_signal. |i necke i d At erna
conducti ve | yergaﬁglawgﬁﬁdéﬁ# %c%ﬁ?l 38C§$Qgﬁcgrghé9e§g gaépn1§
further conpylsndglvadesageg@udprynééuﬁpédat@lHFaﬂéégtOénéepééﬁﬁS

posi tioned iRp,3,ReqK;AQNL bBHdect%@s' Ch%&ssalsaldcabhadetbay fingerkurt her
i ncludi ng at Pedst two anodes, tlon me or d flectlng el ectrons

accel erat ed Bye BaFdtiR58E ﬁ@aﬁ?LPOC§ it Jﬁ§ﬁﬁaVaV§88l €af'd Primary

shi el di ng negagcaubhoumdmng paisd tiiothe @ fcitheuishiy. CRT ' A dhivelrdedcERT
according to_cl h”] eln agld at |least one portion of said primary
shi el di ng nmedhg 85%5? &%y1"i'ndrical continuous conductor wavegui de
coaxial with said neck portlon TH S SHEET HAS WEEN REPLACED 15 9. A

shi el ded CRT,gcc rgh@@lﬁ%dﬁb@ﬁ“d%d&%ﬂﬁﬂdﬁt%abdalﬁyblndék@ah wavegui de
includes a plurality of separated Jﬁlgg}:tudlnal ctor i_n d_sald
[

conduct or f|ﬁ§é#§dréFélpU§Vﬁ9ﬁ%§? dﬁscflpﬁﬂfﬁg Ywﬁ&eﬁﬁp §a§§ a
function of llbﬁgml&titmall afndt leel reaind e@RAts adi vengencer fnaggesl, estiign

coils. 10. A shleld l.ai lji4adr i ca
wavegui de i néPHd&S S pgRT aaI%[c fw@‘eéggregltggm 8orhBERLR $andersy lirad

positioned in sald cylindrical waveguide as a function

of the position of the said CRT’s divergence and

deflection coils.

11. A shielded CRT according to claim 7, further
including a plurality of anode filters, each associated
with one of said at least two anodes, one of said anode
filters comprises a parallel network of at least two
capacitors, one of said capacitors having a capacitance
of approximately 5400 pf and the other capacitor having
a capacitance of approximately 170 pf, said parallel
network connected between said signal line connected to

said internal conductive layer and ground.

12. A method for shielding the RF emissions from a CRT,
comprising the steps of:

providing a conductive layer internal of said
CRT associated with a face portion of said CRT;

enclosing said CRT within a shielded enclosure,
said face portion of said CRT extending through an
aperture of said shielded enclosure;

conductively coupling said conductive layer to

said shielded enclosure; and

grounding said conductive layer coupled to said

shielded enclosure via a reactive path.
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| ongi tudi nal and circunferential conductor fingers, said |ongitudinal and
circunferential conductor fingers are positioned in said cylindrical
wavegui de as a function of the position of the said CRT's divergence and
deflection coils. 11. A shielded CRT according to claimJ7,. further ’
including a plurality of anode filters, each associated wth one of said
at | east two anodes, one of said anode i{fglters conprises a parallel
network of at |least two capacitors, one of said capacitors having a

capaci tance of approximately 5400 pf and the other capacitor having a
capaci tance of appr oxi mat 170 pf .. .sai d panralle n connect ed

bet ween saidggrgnal Iﬁn@egbﬁﬂeéfg rpéngs Pdc%%%grhgr ggﬁghgfiye | ayer and
ground. 12. Aompriedngothshistkpi nd previkEiagi 8sWanegniem 6°eRFal conpri sing
the steps of . ;RE0WILGigN c hveoka e85 Hal e®bctabRlaghBEiassoci at ed
with a face gcl)?thi \ér?q'lgf glggikdg%%#;g%hegglkofﬁﬁgksai R TSR ol ded

encl osure, s&MdspdE8spEPETrSETOM sai d CRT extending through an aperture of
sai d shi el ded encl osure; conductively coupling said conductive |ayer to
sai d shi el ded encl osure; and groundi ng said conductive | ayer coupled to
said shielded enclosure via a reactive path. REPLACED 16 13. A nethod
according to claim 12, further conprising the step of providing a
wavegui de coaxial wth said neck portion for suppressing el ectromagnetic
em ssions therefrom



