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2193380 1 H GH FREAQUENCY S| GNAL SUPPRESSI ON COVPONENT Thi s I2!f§g§§3£
relates to high frequency signal suppression conponents such Q I n
vi deo di splay apparatus. 5 Vi deo -di spl ay apparatus, such as

tel evision receivers-or conputer nonitors, may incorporate circuitry that
ei ther generates or is susceptlble to hlgh frequency i nterference signals.

In order to attenuate lﬁamgbﬁtﬁ¥a|s, or

reduce the 10 anount o e al arly

sensitive circuitry, si @ﬁéls §9Hﬁﬂ"§§-§inol¥%ﬁﬁ§1éﬁﬂ 3’“&35/ ﬁf@@m signal t he

conductor pat Bapptressipanedmpbaents eadhas Fo¥ e Lime, fdeundigp iy cuits
or conponents thatagre desired to be isolated. These conponents, which may

be of 15 a t uBBPAF38Pm are typically manufactured of a material, such as
ni ckel -zine ferrite, orVideonmdiaplsyf apparadtus,msueh as ﬁé&éviﬁio@s hi

- e
f h h
ol rautt o coteosaverd i dPnputet mord iy vy ilord Bl ol et difery
20 ferrite bekbat au&hprageae@aseSapgr@@wsuﬁsanhmhle ter Kelgipofeequencyls
The size of thgtlesdrandet £egnalsTR! 9 YrderCBolitkerduit e | s formed are -

sel ected based on the signal "attenuation characteristics desired, These
characteri sti E§°R|aga§&BBI P&d thesen 8ighy Freguensys SHONaIE 0 P% HFeAycy the

ferrite bebisamsuait oF Eagh BtEQuBhQ@U@h%r@@fmhaﬂWreaBﬁﬂﬁﬂﬁhrﬂ?&hlarl%
hori zontal deflection ou rcuit t he horl%pntal defl ecti on flg ack

pul se- derlvedsﬁeﬁéflgﬁpﬁﬁgggl ry, signal suppression components m
placed along the conductor paths or component leads leading

to or exiting from the circuits or components that are .
desired to be isolated. These components, which may be of (f
15 a tubular form, are typically manufac;ured of a material,
such as nickel-zinc fefrite, or a similar soft ferrite
material, that act as high frequency chokes and attenuate
‘high frequency current flowing in the circuit or component .
conductors. These shield beads, also referred to as
20 ferrite beads, are placed over appropriate circuit or
component leads. The size of the bead and type_of material
from which the bead is formed are selected based on the
signal attenuation characteristics desired. These .
_ characteristics are supplied by the manufacturers of the
25 shield or ferrite beads, such as Fair-Rite Products Corp.,
for example. : : (
The horizontal deflection output circuit and the
horizontal deflection flyback pulse-derived power supplies
comprise circuits where the previously described ferrite
30 beads may be required. The horizontal output circuit, for
example, incorporates fast switching diodes that generate
spurious high frequency signals. The horizontal or line
rate signal, of the order of 15.75 kHz, for example,
associated with these circuits, may cause the ferrlte beads
35 to vibrate against the mounting circuit board or against
components or conductors, producihg audible tones that may
~ be distracting or unpleasant to the video display apparatus
user. Gluing each of the ferrite beads in place to prevent
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conprise circuits where the previously described ferrite 30 beads may be
required. The horizontal output circuit; for exanple, incorporates fast

swi tching diodes that generate spurious high frequency signals. The

hori zontal or line rate signal, of the order of 15.75 kHz, for exanple,
associated wth these circuits, may cause the ferrite beads 35 to vibrate
agai nst the nounting circuit board or against conponents or conductors,
produci ng audi bl e tones that nay be distraEting or unpl easant to the video
di spl ay apparatus user. duing each of the“ferrite beads in place to

pr event 2 vibration is time consum ng, and consequently increases the

cost of the vi dppF4epbaysPesha! tanstlifgs OhAa"cEnkbillehfyPIRERhses the

i nvention, there is provi a Circuif fng a con or Tn use o
the dkrcuit, isceshjeftthe widaordignla¥yapParatusmergy, and a high

frequency signal energy apaoadébfdancénieHetheCpresefitNindeARIBA, BREFEUiS
passage t hrough mhlg o he cgnduc 0£a§§tends
o

th ngnber bej ng, of
Tagneti cal |y pcPFRULRed i ELFGPLE oRa¥ing, 8; HREREERF oHhEFBauLRCYSE: Ghathe
ener gy, t he nenbeireuitsobsustubjebti tg highefrequenty signalecenebgyii andi a

Y he ci Lre . ; . . .
pormeabi Ity o MeRAEeafRney flufial baEEGy RbsSHARIAN. hFratotlieht, TROCCI €
t he conduct or a@@npnésnmarmembganbavgugvabpassege throughdwhiah thet he

present inventioona@b¥Sr E¥téfdsth& n8kber Beihg"8¥ h&gHEEEEhREY Pelheable
reference to the . .

material for absorbing the high freguency signal energy,the
member and conductor being susceptible to audible vibration
in use of the circuit; and an elastic material of
substantially unity magnetic permeability disposed within
the passage to form an elastic layer between the conductor
and the member to damp the vibration. '

An embodiment of the present invention, given by
way of example, will now be described with reference to the
accompanying drawings, in which: | .

FIGURE 1 is a block and schematic diagram of a
portion of a video display apparatus; '

FIGURE 2 is an isometric view of a high frequency
signal suppression component embodying the present
invention;

\_J FIGURE 3 is a cross-sectional plan view of the
' signal suppression component shown in FIGURE 2; and
FIGURE 4 is a cross-sectional plan view of the
component shown in FIGURE 2, fitted on a conductor.
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acconpanyi ng drawi ngs, in which: FIGURE 1:is a block and schematic di agram
of a portion of a video display apparatus; FIGURE 2 is an isonetric view of
a high frequency signal suppression conponent enbodying the present
invention; FIGURE 3 is a cross-sectional plan view of the signal

suppressi on conponent shown in FI RE 2; and FIGURE 4 is a cross-sectional .

plan view of the conponent shown i FIGURE 2, fitted on a conductor ' 2a
FIGURE 1 illustrates a (?Jll Sty dis &]&y Pyt
hori zontal or line rate ect I on _cCl rcwt 10 ancF a pomf’/gréjé'uidblgy Cl

11. Hori zont APPATALMS: |16W lyding @& horigantal,@r pd
resonant ret E:Q.Q@uﬂ:pe.o P | @IW istppIat dirﬁd(ﬁ.rt q1r Cwﬂdﬁiz’b%ﬂélat

recei ves horizzant al I|ne ynehr oni zi n ul es froma source of ..
synchr oni zi nge %ﬂ&ﬁ:}ﬁ A&Aﬁjos %( ﬂ’[ﬁp veRhianadr i ver
circuitry 12W$Wmulmmmmmml eﬂ::lveﬁ hﬁﬂmaﬂ:r.qf a
hori zont al Pk qrqgﬁg r :
out put trans:irszt gr 4 iyt g’té%n}%lq#s requency 555‘ uiie)%?%eém on
conponent 16pudses £rom faersquvs%mfel mnitzarxmesmaiajdmt Shiwre
di ode 17, on ifaeramt'&filmi‘?i‘ala 1R St iGRAEL Aridfer %lckdiﬁ%ffrﬁ Qﬁénéifat%s
deflectlon W n 21. Teoth% term nal qf defl ect :
swW tc ing pulses which are applied to the base of a
horizontal output transistor 14 via a transformer 15. The
collector of output transistor 14 is coupled via a high
frequency signal suppression component 16, such as a ferrite.
shield bead, to the cathode of a damper diode 17, one
terminal of a retrace. capacitor 20, and one terminal of a

deflection winding 21. The other terminal of deflection
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3. winding 21 is coupled via an S-shaping capacitor 22 to ground. The
emtter of output transistor 14, the anode di ode 17, and the other
“term nal of capacitor 20 are al so coupled to 'ground. Qutput transistor 14
produces 5 horizontal deflection current in deflection wi nding 21 that

generates an el eglinaiggneti q '&Jdi:léh Q¥ raﬁ%-%g{d PiGlg (A&t S8 F Ofb Qgans

produced by a cathode ray tube (not shown suppreSS|on conponent 16

i's present to at @ t @%l%%tﬁnﬂlw itFAnSh R slyerthatanpds of
the switching 10 difoda 7’ atiddhel btH¥MHernfiiIdldeEadraditiont2 6 ransi Sisy

14 from a source of tial of fhe order of +1 0 volts, via rimry

wi ndi ng 23 of a E&Wﬁeéﬁg:ﬁ o HPW, Ty Lri4 e%‘fﬁéfé)eﬁ etrace

pul seiyprodgcéd lzlmﬁﬂmnlfab\déﬂumw cmttrraﬁtl er&eﬂtédtikﬁaamamnaczpsﬁqat
pri ma¥y wi ndi ng ddAns & \V1s) ar e produce 0SS
secondary w ndi n(?%”oe%y& r%'n %r%tg??ﬁq}ﬁﬁﬁ?g "Iz‘ze%% (\’/‘84?59 °vﬁ$ﬁ%‘§t Jehe
produces the hi gtethge heams tpnoqt\madntbmla mthdde a#shdtbe afnatubshdwrok .
shown) at a 20 tg pol¥ht e AU ﬁ&%ﬁ@}e&%{{&yﬂé%

devel oped across secondary W n I'S rectl VI a
si gnal suppr essi M%rﬁa’%ﬁ%’fﬁncéb SE}{!@IP% slgnals tg@nﬁrﬁechrw cHg geeikching
capacitor 31 QDadifadﬁﬂéy‘didﬂéﬂlﬁUpprSSlon conponent 32 in order to

ElGURE 1 thi's voltage |s HOMRR 8 ARGk 4 iRl caARe LOrRE! L Sran 2
circuitry 12. S gmalrcsu g gotiential of the order of +130 volts via a
_ primary winding 23 of a power supply transformer 24.
Y ' Flyback or resonant retrace pulses produced by the
15 gwitching of output transistor 14 appear across primary
winding 23. By transformer action, voltages are produced
across secondary winding 25 and high voltage winding 26.
High voltage winding 26 produces the high voltage or ultor
potential for the cathode ray tube (not shown) at a
20 terminal designated +HV. The current produced by the
voltage developed across secondary winding 25 is rectified
by a diode 27 via a signal suppression component 30, such
as a ferrite bead, and charges a capacitor 31 via a similar
signal suppression component 32 in order to produce a load
25 circuit supply voltage at a terminal designated +V.
In FIGURE 1, this voltage is illustratively used to power
horizontal driver circuitry 12. Signal suppression
components 30 and 32 act to attenuate high frequency
spurious signals produced by alternating current flow in
30 diode 27, for example. :

Signal suppression components 16, 30, and 32 are
representatively shown as component 38 in FIGURES 2, 3,
and 4. Component 38 comprises a magnetically permeable
member 33, illustratively shown as having a cylindrical

35 form in FIGURES 2 and 3. Signal suppression components
having noncircular cross-sections are of course possible.
Member 33 is iilustratively manufactured of a soft ferrite



conmponents 30 and 32 act to attenuate high frequency spurious signals
produced by alternating current flowin 30 diode 27, for exanple. Signal
suppressi on conponents 16, 30, and 32 aré representatively shown as
conmponent 38 in FIGURES 2, 3, and 4. Conponent 38 conprises a nagnetically

o B GoRes 2 Mhkerialy i BV Eeke IRENBR B neRILeR Dalhenttir fibrnr
cross-secti orfexritef aoumarganesebzincMebeit83 fori Ekampileti vMember 33
manuf act ur ed fife g erf&}ﬁgieﬁaiﬁgl Raésggéeéaakoragaht;x%ougak%k ghilg Territe.

nagne5|un}2|nc ese-zinc fer nmber 33
has a | ongi t dgfines AR sipney walhEQStafomgmbe: BRat Eéssﬁgs 3d isner wall

35 of nentser ﬁalﬁaww §4p1§g5offahleﬂa§ts.e Makeyga2f 3g) el astic mater] al

36, |IIustrat | cone rugger co und fanuf act ur ed, igr

exanpl e, dﬂﬁ“%% é%%%tig?@PFéﬁlpﬁ 8 Satieepeor BPFUF&WP8H§ under the

trade nanE EﬁﬁaﬁufhcﬂﬁmedeSféedeﬁampas;ebysbbwsceinehgstbepﬁ&heﬁfﬁl1%6aare
as t.he

h 10 that d
conductor bet AR Eh LT PERELFELPAs nRFE, HinckERGr Bams, SYAR348" 17 Theny
be inserted tdesn;ﬂdeﬁharactenisties 68 edastibasmgtertih] 8b6r awghspehsage 34

i t hout di 37 f 3
chosen 15 cucidno SpaBRctan G8NMHELCA7 (enoll ThaFTEBREk,DERSEES (el
40 bot veen t FRondiiREOTAPetwsen| thengel legtandof output transistor 14 and

diode 17, may be inserted through elastic material 36 and
consequently through passage 34 without distorting or

bending conductor 37. The diameter of passage 34 is chosenk,)

15 such that elastic material 36 forms a resiliant layer or
cushion 40 between the inner wall 35 of member 33 and
conductor 37. Layer 40 acts as a damping or attenuating
agent to substantially prevent the vibration of combonent
38 on conductor 37, and therefore substantially eliminates

20 any generation of audible signals when horizontal or line
rate current is flowing in conductor 37. Component 38
therefore eliminates the need to glue or otherwise restrain
the movement of signal suppression components in order to
prevent audible vibration. The viscosity of elastic

25 material 36 may be selected to produce optimum vibration
attenuation based on the particular application and
location of the signal suppression component 38. For
example, the use of the combination Dow Corning Sylgard 527
and Sylgard 567 in various ratios produces a wide range of

30 material viscosities. It is therefore possible to select a
particular compound ratio that will result in optimum
signal attenuation for a particular application or location
of suppression component 38.

The adhesion between elastic material 36 and

35 conductor 37 is sufficient to hold component 38 in place
on conductor 37 during assembly of the video display
apparatus without the need for additional attachment
means.
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conductor 37. Layer 40 acts as a danping or attenuating agent to
substantially prevent the vibration of conpgnent 38 on conductor 37, and
ttherefore substantially elimnates 20 any generation of audi ble signals
when horizontal or line rate current is flowing in conductor 37. Conponent
38 therefore e"TﬁiE“éEe&ny”§fﬁp19f9é§ea9éeﬂbﬁ9r&ESQtréiihﬁhﬂtégetﬂﬁvﬁgsat

of signal suppression conponents in _order to prevent audible vibration. The
viscosity of el o&9¥ dnamu lﬁrmﬁ}nQBiHﬁVQb§1€EPECFBBPFSS§FSHuE@mBBFFﬁ§ﬁ11n

vibration attenysiad®e 6@seﬂe9ﬁ fé@p@@théUbaﬁdﬁéﬁbtﬁabtoéléadrh@&&tlOn of
t he signal suppression co

conbi nati on EXNv?iwmﬁﬂﬁn% &ﬁ'Sg?raﬁﬁaQ@i aanEG; gH°§§rF88éuF§PFﬁs°r
produces a\M&kaeIaqmmnéaBOconpenentsvaseosnSeeted intosat béretidtebpasdi.bl e

to seect a particular CO”BQHégn ﬁEi Stﬁgg ﬂ%lko galt b QQEth bgnal
attenuation for a partlcul ar V\g I catl on oca 1 on O suppress
conponent 38. Thédipphegi Bemberwédnisn| ascpptadneri af SBeadgsssedoﬁagétéc 37
I's sufficient tqnlfeééisweneai ﬁg pmaehﬂaemeabeenégcaar eizsqw Ratassgnbhy

of the video di arafus w € need for additiognal _ attachpent
neans. 5 Thlsaﬁﬁeﬁh¢9 EempVingctheseXRess alastic matREdad PKeSHEEAORor

manual | y ”a'm“H'ﬂhnelﬁhgﬁa?rédéﬁéesﬁ'9mu§06EOaaabalcnmahaegaqn35h9uu1
respective conductors of_e ectrlca54cogp t Iggds for exanple until
t hose  conduct or sSTgpain 1in passage Rembe



5 electrical conponents are inserted into a circuit board. Conponent 38
may be fornmed, for exanple, by dipping nmenber 33 in a container of the
desired elastic material 36, or by placing nenber 33 in elastic naterial 36 -
and then renoving the excess elastic material by suction. 10 In either
process, a plug of elastic material 36 will remain in passage 34 of nenber

33. CLAI LAIMS 6 1)6A circuit having a conductor which, in
use of the circuit, is subject to high frequency signal energy, and a high
frequency signal energy absorbtion arrangenent conprising: a nenber having

a passage through which the conductor extends, the nenber being of

magnet i cal | \1 pex reiattwi tehaving 4 ocondaotdt nghidke, highuse egfethg si gnal

oo of "t he SRR e SEUBIELE o J Nilh PHESREOGY el Gnft Seffaty BRR 8N
per meabi | i t yhigh Exequency signel jenergy absorbhion atrvangemenver bet ween

t he conduct Jrenber to danp the vibration. 2. A circuit according

! Q‘f\% { . ! /
to Claiml, erein sald elastic material adheres to said conductor for
mai nt ai ni ng sai d menbet MMRLERABING A PasFYIR t Bhropghsdhighdtheonal
attachment rgsiductor Aetténds) according to Caim1l or 2, wherein said

the member being of magnetically permeable material for
absorbing the high frequency signal'énergy,

the member and conductor being susceptible to audible
vibration in use of the circuit; and .

an elastic material of substantially unity magnetic \) :
permeability disposed within the passage to form an elastic
layer between the conductor and the member to damp the
vibration.

2. A circuit according to Claim 1, wherein said
elastic material adheres to said conductor for maintaining
said member in place on said conductor without additional
attachment means.

3. A circuit according to Claim 1 or 2, wherein said
elastic material comprises a silicone rubber.
. o
4. A circuit according to Claim 1, 2 or 3, wherein the
viscosity of said elastic material is chosen in accordance
with the size of said member.

5. A circuit according to Claim 1,2,3 or 4, wherein
the elastic material has a viscosity which permits
displacement thereof, upon insertion of the conductor into
the passage, without significant bending of the conductor.
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‘el astic material conprises a silicone rubber. 4. A circuit according to
Caiml, 2 or 3, wherein the viscosity:-of said elastic material is chosen
i n accordance with the size of said menber. 5. A circuit according to daim
1,2,3 or 4, wherein the elastic material has a viscosity which permts

di spl acenent thereof, upon insertion of gt he conductor into the passage,

w t hout significant pendi ng of the conductor. * C I M *
7 6. Acircuit accofdti nd (G-ERTHMILLEE NG LS G 32344 0¥ Swhich is
defl ecti on cir@illireorate idéflabtiom\ciamatatior iactideogiisplay mpgparatus

circuit incorpqrafi ut V] roVs.dl | r csd
current in the%%flé@'&%ﬁ Wﬁiﬁ@ut?thg%%%%% %:‘?&hﬁdga\é%& 5
which-is a flylpooviging aJddne rave deflegtionicurentpimthpmaid us
inclwding a tr g NCorporating a wnding producing a flyback power
supply derived current 1n the said conductor. 8. A circuit according to any
preceedi ng claimwherein the said nenber is bead-like. 9. Acircuit

substantially as hergj n xlesiradiad adddrditig e Tldim th2 L praryivlgich is

draw ngs. a flyback power sﬁpply circuit for a video display apparatus
including a tranformer incorporating a winding producing a
flyback power supply derived current in the said conductor.

_ 8. A circuit according to any preceeding claim wherein
U the said member is bead-like.

9. A circuit substantially as herein described with
reference to the accompanying drawings.
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