; ABe3enr7ZM~~,"N6TZ% ~ 5 MAR 2D3 10 Field O The Invention The 5eﬁﬁwﬁ
invention relates generally to arm assenblies for disc drives. M 2003
particularly, the.present invention relates to a | am nated stanped arm for

15 use in the head stack assenbly of a disc drive, although the invention
isnot Iim “mmm application. Background of the Invention 20 Wth the
increasing\ w&m& now bei ng achi eved in magnetic discs, thewo

oper ati onal "perjQrhances of disc drives are becom ng nore and nore

susceptible to vibration. Such vibration arises not only fqmmwmﬂm il e
notor driving the disc, but also fromother 25 conponents i mmmw er,
as well as external sources. Vibration is a particularly serious--ptoblem

when it occurs at or near the resonant frequencies of critical conponents.

The head stack assenbly has been found tﬁ be particularly prone to
resonance, thus adversely affecting 30 the performance of the disc drive.

Several nethods have hesInzrsEb RM HEsEMEIIE FORS YIHEC DRIVEY em i n head

stack assenblies. These known nethods include: Danper on the head gi nbals
assenbly (HGA). 35 This nethod is used to danp out sonme of the vibrations
at the RBsonant frequency of tHieldsQf Rheevawventieomethod is only effective
if the HGA is the source of the resonance that is causing the problem ~

5 ~i ~AR ~o~ 2 Frequency tuning., The head stack assenbly is_designed so that
its resonant fredﬁéﬁci%%e%?%tno%n%?@%}%nthée¥?%ﬁﬁen8?n?5ﬁééyin i ™ he

servo contralssangileiad s €onsi desed tdrikesh sinpud i cpatrtycalbecyed ke

vi brations. However,.it ig.diffiguLt t% predi ct, act ual éesonsnt frg&yencies
at the desi §H e, 1A% eLBNahBe8 E8n the af aé'bltré&hteoci LeVEPEY Attt 6.

Danpi ngl1sf tume pivotheahtrddgeaokarassgmbly Suthe ddnpendraves tad tonigh se
transm ssi O’ﬁhfg MR 0s; § e g Al Pt FaTdd dg P& gh to the head

stack assenb

Background of the Invention

20 With the increasing data density now being achieved
in magnetic discs, the operational performances of disc
drives are Dbecoming more and more susceptible to
vibration. Such vibration arises not only from the
spindle motor driving the disc, but also from other

25 components in the computer, as well as external sources.
Vibration 1is a particularly serious problem when it
occurs at or near the resonant frequencies of critical
components. The head stack assembly has been found to be
particularly prone to resonance, thus adversely affecting

30 the performance of the disc drive.

Several methods have been used to reduce the
resonance problem in head stack assemblies. These Kknown

methods include:

. Damper on the head gimbals assembly (HGA).

35 This method is wused to damp out some of the
vibrations at the resonant frequency of the HGA.
However, the method is only effective if the HGA is the
source of the resonance that is causing the problem.



US Patent No. 5,666,242 filed Novenber 21, 1995 by 15 Edward et al\%fg@ﬂgﬁsmu
DRI VE HAVI NG ELASTOVERI C | NTERFACE | N PI VOT BEARI NG ASSEMBLY and v
No. 5,675,456 filed Novenmber 21, 1995 by Myers for ACOUSTI C VI BRATI ON
DECQUpLER FOR A DI SK DFI VE PI VOT BEARI NG ASSEMBLY descri be net hods of

danping vibratory notion inparted to 20 the head stack assenbly through the

pi vot bearing. The former uses an el aston®ric interface between the

stationary nmenber of the pivot bearing and the head stack assenbly. The

latter uses dxi al Eregigigwndgweingen the pivot shaft and the head stack

assenmbly to nini mﬁﬁetheaaS gﬁaeﬁméagaﬁbw q%oua%&gxbar aébort—[ﬁarﬂaft%e

pi vot shaft. US Patent 5,79 48 descri bes a head assenb ving a
canti |l ever ed X&i9ngIr t f-BﬁqP%nﬁf‘%% @& edami nyiEhini e i Bﬁgqilﬁﬂﬁ)zfed?alnﬂet he

hﬁad SL ack aslsrerrbll;ychThalepr eeeng lcEB&ﬁﬂ’EdP”s@bF%mtOli)r%%h‘é@g%r%@ utbome 0 30
the vibration ,probl.ens nti_qned, above ers other a vantages qver
the pri orgart gé'lfr#f’a tﬁg Fﬁ\?gﬁt B %%ﬁﬁtslcmﬁ/entl wﬁYSﬁde]s ats

| am nat ed ar rdlrﬁa‘iutrerltf otoa pread ctt arktwaskerbbygnahta fiiesmiadrdives &t the
parti cul ar, tiﬂ% ve pr.Qvi LN d nstd, n t.uat or
armof a hea t ggé %bl ya Wniggﬁ ﬁall%glggrrpr%tg\?ledﬁg %Ef%%t‘l\-?ﬁ% 2%}83 % %%}%’l ng

characteri st |f@§tamﬁ iS therefore | ess suscepti bI e to vibrations . The

| ami nated arm menhg) "\gﬁb £l elaestp tayé% Sc%l tr%. cigar}q_rjg%ers wi th a danping

| ayer therebetween. rati ons al arm menber are danped by
5 the dahpi ng | ay&uchHerdampirg ar mtménbelo harslranmns'rmeremn@anpsngnf urdt i on.

The mat eri al § a1 idIRNSEPHR Rhet Qad@cyeéareefdeé Beheqned do Pravidaa

desired danping characteristics, €.¢g. to maxi mSe danping at resonant
frequenci es. SHRPr SFEAY - each self supporting layer is netal, such as
al um niumor steel, and the danping |ayer is an adhesive which bi nds the

t | f - ti I f t mb h

| ami nat ed shoet . 19 | BYERRE nBP%T P GiAA noohid oRCBPBbPde Lt nEda® s Paek
assenbl yl5or Fawdirst ekt i ag, fblne Uicsxd BRIAUK HEsEND| PLAAYOMBRAC bA ERGACEON
and at | east IQ\PEF%BW ARAy i@ K%%Eﬂ%i‘iaté’ﬁda@ ”ng&to tlfet he BAQY 456

portion. Typical the actuator armi1s press tte body pértion in
an 20 interféd Yoyemiqpe Zdt udtdHs akPYh Myeﬁﬁeffé*rabﬂ\G}OWTI%mVﬁﬁﬁéﬂ‘ION

constructi on ;e fgaaH beghmboxe, pwskh @riveastpiver SekEARURGO! hisREMpayer S
(typically metal) and a da%n% | ayer (typically adheswé bet ween the two
yRFihogs Rt

sel f - suppor t iIFFF 5% aéf”‘ﬂi‘&tlBH Arimbas Pre e Y SPRAHERLT F6m a

| am nat eglo sheefe hedad estiatki rgsemike ﬂmdyuqmrthenplm LR i seNDl Thies
t hen over nol qfed with plastic rraterl al.. The th| S i n glntl on

am f
can al so be used' 30 as°§°cant’ Ieveﬁ?&ogﬁﬁﬁi&t Ja? Fgaf)?he?oeap"bqefreat s in
whi ch vi br at |Sctra¢132'f@n}0 npalresd izl hThebeoandeaai n@uanadt hbe heatluséscef t he

eacr i pti on ot Tenew of TEhe Aathol oron S8 draw o bt gL A% TkAE o0
t he EXamnngsprOt shaft and the head stack assembly to minimise the
25 transmission of acoustic vibration from the pivot shaft.
US Patent 5,790,348 describes a head stack assembly
having a cantilevered coil portion to provide damping of
vibrations induced in the head stack assembly.
The present invention aims to provide a solution to
30 the vibration problems mentioned above, and offers other

advantages over the prior art.
Summary of the Invention

35 This invention provides a laminated arm member for a
head stack assembly of a disc drive. In particular, the
invention provides a laminated construction for an

actuator arm of a head stack assembly which has improved



Z 5 MAR 2003 4 FIG 1 is a perspective view of a head stack ass I
according to a preferred enbodi nent of the present invention. FI%@MAR 2903
expl oded perspective view of part of 5 the head stack assenbly of FIG 1.
FIG 3 is an expl oded perspective view of top actuator arm of the head

stack assenbly of FIG 1. FIG 4 is an expl oded perspective view of the
bottom actuator arm of the head stack assénbly of FIG 1. 10 Detail ed
Description Referring nowto FIG 1, a head stack assenbly 10 is shown in
operative engHjgE WMIFRACeBRENEIFE #addid Shersfere fresdiss@ceptiible

nor rranL: y FDU[E&QVPLF\Tétﬁ&BQ?| ghEDU.thBb)étéﬁbfaQnﬁ xmr&ﬁart T}{ﬂﬁs hgad18haek two
assenbly is ica mount ed. on_a pivot bearing cartridge, and is

pi vot abl e abo%%ié_ss"}%?cfr%lfnq h]ea%‘?%twb%l&r?naagggfigi GESThiSOR LEOSWeER -t 0

t he base. As Uiltergfeimaral atongt thet i lamiofatsacha 20 diesbedr iarss dsmped| bgnown
inthe arg, t b . SPI not of d.pivat ] C ridg een
omtted f%om%eeeé%&?%?&cpgksfy. en?%oﬁ%%%fﬁ?ﬁ%ﬁ% ?%E Ff’lg ﬁffﬂ%;{:%é}%head
stack assenbldanpisng fopcadéenat or The mmeXeanid ls band osiaensdioos 26f artinel 3,

both of which ar&ditied tgea RRALRQL | QN 14,  Jheq&ct HakQkear méla?r%f nyg
extend radially fromthe body portion 14 as cantilevered arns. Rea Wit e
heads (not sHAAHREHE FriRdd y Sdunt 68 aParHBise e LAMRINDF Athe FEECHRNGT

arms 12, 13. SQdvatideportion 15 al so extends fromthe body portion 14.
The coil _portion is cantilevered from:t bod artion _in the opposite
directi o?18to t he a%t‘?f:?lbarblabf’m £Ach g s c‘l‘?‘ﬁ’é{o&%tl@rg aﬂr‘?uyf'f, 18 | g‘egﬁ‘ﬁr'red
separately frsomi85ashelbodypipor toronstlekl buandi xed tdanhiengoobyyeor i s0mn
during asse It | tage s 4.6 f ent
i nvention iﬁ%eeﬁa‘%‘nﬁaﬂle% g%lnl?sl(%érauc 1 on of ea%ﬁ“ﬁ} toﬁra onrc'} gifarﬁ%,s"l& Each
actuat or arm typi Gigfierably MiFe 2008 Bembepr i sepunepednd rowt tlomingyeds,

wi th a danpi ng,de&ayer sandw ched therebetween. The danping | ayer may be of
any suitable material, typically of a gel-like or elastoneric nature.

Preferably the danpt RPIERRT I8N HahestRVent50RNRIPBHIGAd2hBERIMSIEAFET S

are preferablasssamyiof ticky 4 ayess. dASvehovRei RektiGst3ckt Beskaplg§chudtiog arm
12 of the prefer enbod';cr.rent corrpriasces fel%é) plate 12 st anped
I )

e stapLy
out of a motd SHERY (PYbrean| y odtee) PRRR L RErat e LRI o
12"' al so st ajethitout afm amomstzéd sheethé t ypigabbytabum nlfypjicaAllyay éheof

‘i'g[ﬂpi ng adhegi My | §raandw cheds betweey &P Phat 8oy’ id kgt t o plat e
20 interference fit.

The actuator arm is preferably of laminated
construction as described above, with at least two self
supporting layers (typically metal) and a damping layer
(typically adhesive) Dbetween the two self-supporting

25 layers.

Each actuator arm is preferably stamped from a
laminated sheet before fitting to the body portion. The
sub-assembly is then overmolded with plastic material.

The laminated arm of this invention can also be used

30 as a cantilevered support arm in other applications in
which vibrations are to be reduced.

These and various other features of the present
invention will be apparent upon reading of the following
detailed description and review of the associated

35 drawings.

Brief Description of the Drawings



Sinilarly, as shown in FIG 4, the bottomactuator 15 arm 13 congrﬁ AR 2003
top plate 13" typically punched out of an alum nium (or steel) sheet and a
bottom plate 13"' typically punched out of a steel sheet. A |ayer of

danpi ng adhesi ve 13" is sandw ched between top plate 13" and bottom pl ate
13"'. 20 The actuator arns 12, 13 are made by first |lamnating tw netal
sheets with a | ayer of danpi ng adhesi ve bétween them The | ani nated sheets
may be treated, typically by heat curing, to ensure adequate curing of the
adhesi ve and propéri$anmihatidn df RHFSEES st Jiethe odct dat dreast msStack t hen
stanped out ofsddmblan awiest sheettso wid h greredesid edmyoaimeafd | & f Thee

| am nat ed actuator arns 12..13 are preassenbl ed together by press fitting

t hem onto thé)rbeosoip%olrQY% YA'in an interference fit. As shown in FIG 2,
the arns 12, 30 1F¥Havela ia renl expdpeeturpe ipmntsivmedite refCepaet parft of
t he body gorhjﬂp H]e45|c§ hergiipn A&eg{biéptcgffﬁ@nc? fit. The body portion 14 is
typical ly made of aluminium and Serves ds a Spacer for the actuator arns.
A coil is suitabl ¥Hpunt®d 1% tHe KEPLosect | PerEpeasiveg | vidwy TieE top

sub- assenbl y Lft aeddiatdim & MBhdUBaPHEd 0D i) ldr aFgsthen firmy held
t oget her by overnolding, pl astic ma erlglgw over ,the sub-assenbl (tand coi l

15), to provide tHe-Greatl &% a2k SZReABFY BRBIRCFRIEPGV1eW Rhy ther Dotimm 2003
6 suitabl e pleastiatomteam adf thetheasd astsail ald senbdler replEEdJ €L conpound, may
be used.la'he f oregoi ng apparatus and net hod have several inherent
advantages, including: 5 The |am nated actuator arns have inherent danping
characteristics due to the danpibetaidest Deflscadipdsione bet ween t he | ami nat ed
pl ates. The plate naterial, the plate thickness, the adhesive type, the
adhesi ve thickness and the 10 actuator armprofile can be varied to achieve
opti mal danpi ng cHEfERtEMS s, tAahd? ngl f reqoeadyshagksepgenblyl 1P gisdity.
The process @hcWnPhNgpethttiRe aGidirfierd! MHi{k 0l RiLylam Nahgdy metialc

| ayers W h ﬂ1np| ng adhesi ve s, 15 cleagl sinpl e and cost effective, yet
produces*fi g pr LB s&186npdneht sNO AL I BSUPE Sy &t dSRbPAL et AL tiol e
assenbl y togetihard ftomay basensumhet hadadlithbe ardddantdly di sensgipdrs ldye

i ntal ned, Yefurldodl havs, TLoYLe o201 CLO, MPYRIEN! Bl ween U8 Larinat od
| ayers for efiective danpi ng characteristics. manuf act ur FNg process
provi des costabsitangagewrigveprft Hdha r pdivetor@amigihodast rivdaaf achigh ngst he

actuat or ar mg U9 £XEhHSHRR AN FBCRLBI NQpeaNC & st NE BRI 0 £ Ofs (IRl S

invention involves very little_in machining, the cost associated with such
machi ni ng0 an@ b UAFI RS i 451 dGdde kel i 7 hBEedrt/ TH O 9roasgesi spdndle

i nterferencenfdtdormoanmd i pgvet Bepaiabe RGiualkee Hdtk IBedMechOEY eROFlrioan
(before 30 o Idifnccp, al I.otvvs the use of the | am nated stanped arns.

Mor eover, th ‘ofi 1'€fC*He B ms can be readily changed by using a

di fferent stanp cutig eshowlihemdaan rdtead 1st afped &3 16 2pr ovhde i sgadk

characteri stiGs MG LS SUPSH! QbtLQtBNE @M 1ALEHH a pottom actuator

25 arm 13, both of which are fitted to a body portion 14.
The actuator arms 12, 13 extend radially from the body
portion 14 as cantilevered arms. Read/write heads (not
shown) are normally mounted at the free ends of the
actuator arms 12, 13.

30 A coil portion 15 also extends from the body portion
14, The coil portion 1is cantilevered from the body
portion in the opposite direction to the actuator arm 12,
13.

Each actuator arm 12, 13 is formed separately from

35 the body portion 14, but fixed to the body portion during
assembly. A particularly advantageous feature of the
present invention is the laminated construction of each

actuator arm 12, 13. Each actuator arm typically



-arms: Shock pul se propagation could be reduced by the 25 NARZ%OMAB 2003
| am nat ed stanped arns, thus preventing or reducing head slap on e di'sc

and increasing its'handling damage margin. It is to be understood that even

t hough various 5 characteristics and advantages of the preferred enbodi nent
of the present invention have been set forth in the foregoing description,
together with details of its structure anfl its nethod of manufacture, this

di sclosure is illustrative only, and changes may be nmade 10 within the
princi pl es ofSYHRFIpIeSehPPi nYeht PO HOB t haYREPt  &Xittdht 2i riATERRY By velre

br oad geger a|sam:an'l'd}?ad)ftl'?]é‘hﬁebﬁv_i§et}ﬂ M@M&rhifei?@pg@g@g @h@i BB @:feanyd
expressed. For_.ex e,_the particular. armprofile, sheet materials an
danpi ng Iayersﬂ%?%er JiHept ’ngt%%l?‘?'ljeﬂba?fiﬁu S(rf i%ugpﬁlri (‘?(La‘nais&r?m&frltche
head stack assdanie., whdedamibityai thegdambsngntlisatdy fbhe assanedhestcteonal ity
wi t hout departyng f.0m n rit _qof t r [ i The
nunber ofgl a;}g{rég itrgpgac%ﬁea%%%gggg gg ué{sor agrem %gtfl%aeﬁggq e \%@%tgé%:lpg
desired. 20 H@¥&fdition, although the preferred enbodi ment described herein

is directed to a headspéwpekiasseml 3 f o HB?”%Eitﬁaqio_%C dhl V2 bE Whd be
appreci ated by those skil| eg,ln the art that the teachings of the gre_sent
i nvention ca®i5d SHHAT B PRILRERE SYEPEASESsnt AR PRasFtildl Whiehdrisves,

wi t hout desﬁrstﬂaﬁq;éolr omuthde stope amnedtspirsheot theypﬁeaemydi B‘tegt]_i,onor ~5
MAR 2003 at. is clained is:_ 1. An actpator.fpr use in_a disc drive,
compr 1 s hg: AL i i mofYeRBEE S RF APEe B Sufibdelt BEyan,
arm menber mmettedd sbeahd @wpendiliy hatumbniah] y owd widedey febmdameing
vertical surfaggsithe apm megber, helno M 'b%%’é%edtSB“ﬁéeIrée‘tgé' oy hayig at

| east two self-supporting |ayers wth a danping layer-t et ween, the
danpi ng | ayePdd#t idiatd a? ‘adhesi ve whi ch binds the two sel f-supporting
layers. 2. An act ugit@r a8 ! ahgednhbnclial nric. Waer aine egehr skl bewpReLY ng
| ayer is_petal. 3. An actuator as clajnmed jn claim?2, wherein the netal is
sel oct ed P r o GhbUP AT | hg-OF BARE ntm; ahtPLEELY BUnERedoPUAt G as
claimed in claa maluminiwhi cfot hetaeln meyteest | antioraredosepar aikdtye f 1aM’t he
arm monber N3 AAdSr « HABZhRE” FhE ensl ohed To S ve the BIAE porti on
in an interf sleapiad i edhelsd vact daf or 1ar nsaedieshddi meyweasys fhort espledet he
body portion.j37and bottom plate 13”7.

20 The actuator arms 12, 13 are made by first
laminating two metal sheets with a layer of damping
adhesive Dbetween them. The laminated sheets may be
treated, typically by heat curing, to ensure adequate
curing of the adhesive and proper lamination of the

25 sheets. The actuator arms are then stamped out of the
laminated sheets with the desired arm profile.

The laminated actuator arms 12, 13 are preassembled
together by press fitting them onto the body portion 14
in an interference fit. As shown in FIG. 2, the arms 12,

30 13 have a circular aperture dimensioned to receive part
of the body portion 14 therein in an interference fit.

The body portion 14 is typically made of aluminium, and
serves as a spacer for the actuator arms. A coil is
suitably mounted to the body portion 14 as well.

35 The sub-assembly of actuator arms, body portion (and
coil) are then firmly held together by overmolding
plastic material 16 over the sub-assembly (and coil 15},
to provide the head stack assembly shown in FIG. 1. Any



6. An actuator as clained in claim7, further conprising a plasti Vj I
covering at Least part of the body portion and actuator arm menbez.glﬁrm 2003

actuator for use in a disc drive, conprising: an actuator body portion

having a vertical surface; and an arm nenber nounted to and extending

hori zontally outwardly fromthe vertical surface, the arm nenber r25M

A R 2003 9 being of |aninated constructi of having at |east two

sel f-supporting |ayers with a danping | ayer therebetween, the arm nenber
P!

.bei ng punche
conprising: ahediaplayt o dyormmidndn iy vy wsaerti cal

IS R heetMaerigl act uBieR foRSusedin &Sditebleri ve,

surface; and an arm

menber nounted to .and q;tendin hari zontal |y ogiwar%%y fromthe vertical
ghﬁ t .
e SRSt r 5% h

surface, the arm & ¢

r qﬁﬁ%ﬂf 1SAR T4

iitg &€ Ve, t wo

sel f - suppor t iindhd reyrer sadvarnt agemnpimgl diyey: t her ebet ween, the arm nenber

having a plasgtic qQvernold.over ,at_|east a portion_ther
A3y, A AFP A, Ayn,%ﬁ&?f?i&.lﬂﬁ SRy 2 S NBETE yhave

1

éﬁérent damping

| w mhc”Y] ca] ca] calatsmalteaiicd]ics chie de g cdahpindg)] tapdcapfapdaksdvea] cal

ca] cal] ca] cal ca] ¢aldlead L alRalaiddieRlEa tes.

. The plate material, the plate

thickness, the

adhesive type, the adhesive thickness and the

10 actuator arm profile can be varied to achieve

optimal damping characteristics, damping frequency

and structural rigidity.

15

20

25

30

35

The process of stamping out the actuator arms from
pre-laminated metal layers with damping adhesive 1is
clean, simple and cost effective, yet produces

highly precise components.

The plastic overmold holds the whole assembly
together firmly to ensure that all the critical
dimensions are maintained, yet it allows minute or
micro movement between the laminated layers for
effective damping characteristics.

The manufacturing process provides cost advantages
over the traditional method of manufacturing the
actuator arms using extrusion and machining. Since
the method of this invention involves very little in
machining, the cost associated with such machining

and deburring is reduced or eliminated.

The press fit or interference fit mounting of
separate actuator arms to the body portion (before
overmolding), allows the use of the laminated
stamped arms. Moreover, the profile of the arms can
be readily changed by using a different stamp

cutter.

The laminated stamped arms provide damping
characteristics which are superior to non-laminated

arms.

Shock pulse propagation could be reduced by the



I'~J | mh13{upkfa\W ca] ca] ca] ca] ca] cal] ca] ca] ca] c(a] caU] ca]ca]ca] ca?cg]hééRca%UOB
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10 10 10!|‘2#&9%@H@'fgféggghé)tﬁ%cri tion, together with details of
e ot 1108 ST () ST QT Rong Sl U

disclosure is illustrative only, and changes may be made

its metho

10 within the principles of the present invention to the
full extent indicated by the broad general meaning of the
terms in which the appended claims are expressed. For
example, the particular arm profile, sheet materials and
damping layer may vary depending on the particular

15 application of the head stack assembly, while maintaining
substantially the same functionality without departing
from the scope and spirit of the present invention. The
number of layers in each laminated actuator arm may also
be varied if desired.

20 In addition, although the preferred embodiment
described herein is directed to a head stack assembly for
a magnetic disc drive, it will be appreciated by those
skilled in the art that the teachings of the present
invention can be applied to other systems, such as

25 optical disc drives, without departing from the scope and

spirit of the present invention.
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2. An actuator as claimed in c¢laim 1, wherein each self-

supporting layer is metal.

3. An actuator as claimed in claim 2, wherein the metal is

selected from a group consisting of aluminum and steel.

4. An actuator as claimed in claim 1, in which the arm member

is formed separately from the body portion.

5. An actuator as claimed in claim 7, wherein the actuator arm
member has an aperture therein dimensioned to receive the body
portion in an interference fit, the actuator arm member being

press fitted to the body portion.

6. An actuator as claimed in claim 7, further comprising a
plastic overmold covering at least part of the body portion and

actuator arm member.

7. An actuator for use in a disc drive, comprising:
an actuator body portion having a vertical surface; and
an arm member wmounted to and extending horizontally

outwardly from the vertical surface, the arm member
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an actuator body portion having a vertical surface; and

an arm member mounted to and extending horizontally
outwardly from the vertical surface, the arm member
being of laminated construction having at least two
self-supporting layers with a damping layer
therebetween, the arm member having a plastic overmold

over at least a portion thereof.



