: KLe3e9=z9: ">6&Tz' , 8 ~' April 2004 -1 | MPACT DROP TESTER! HOR PORTABLE
CONSUVER PRODUCTS FI ELD OF THE I NVENTION This invention relates to
mechani cal -shock fragility testing of portable consumer products such as
portabl e nobil e phones, pagers, etc. BACKGROUND OF THE | NVENTI ON To assess
physi cal robustness of portable consunewlproducts, manuf acturers subj ect
these products _to act and subse ent test their continued function and
reliability. Péﬁﬁp}? %W‘:%F TABERSLONSHMER BB@%? §ropp| ng

t he product by hand. However, such a drop test is not suitable for
controlled repeatability and therefore poses a nmajor problemin 10

veri fyi nopiEsh GRTHE INVEREFIENTE this problem various drop test devices
have been suggested. For exanple, Japanese Patent No. 1-239465 di scl oses a
mechani cal device for elevating a product and dropping it onto a target
surface ahhis L'n\@ntimar@ms Naneatgmmekaﬁloak skidite Estiep ebporthbipeansemsr prodacts
conpact di SE.usin An i act testing machine is also disclosed in
U.S. Pat et l%pO%%’i lle ‘E}eé’pfg’?és‘?t 'package i s propelled at high velocity
via a horizontal 15 rall and is disengaged by a quick rel ease nmechani sm
allowing it to continue its notion towards an inpact receiving surface.

Al t hough BACKGROUNDIOHTIEE OSYENFEIGMNt abl e drop testing of products there
is no disclosure of a generally versatile nechanismwhich allows for the
orientation of the product to be specifically manipulated and controll ed
for repeal© aesss MysicaRPEGINGE of RV opnspoer pradycts, mnufmtyre@bf@mct dtese he
invention_tq facilitate dr of a art e.con uct .at any
dest red oreRi SR lpd Gk BRahETHHE o GRSl Clufi g B R GRS (e
product whgsy mtanmfactawm aﬁﬁa@k subh te@m@tdr@}spu@g fhb prRNkt B h:ﬁfdt Hdvhgr,alch 4 rom
various drop heights. Qher objects, features and advantages of t he pr esent
i nvent i ondrgp |t¢sttﬁeﬁ%ﬁélt@é@&xr@ﬂntr¢lkedrrﬁmdwbdéyand mrqfe@mos@ﬁta owjoripraiferh ot | ows,

or be | earn actlce ol t he inventio 2004
SRR B T GekS s eioh et o dsicd: B LerEgiEied a
drop test @or bimhpldi Jtaaar@segpmmo NeLIvaB5 AcfoRés @Hﬂe@'ﬁdﬁ%aﬁd%@@ﬂﬁ%lév@tn@f
tested, a guide track, a slider block which is mounted to slide along the

gui de tr apkdaridnddvappoe it hetorrgatgansusface awbU®. Ratear et 49160095 dsnlosesdepead

rel ease device fo tr| erln rel ease of the product fromthe hani,.smto
| pact - at CORLHSIGEOPI LG Smwé'rr@agamlmqaﬁ&eamgpra@?h%@ﬁiw et it des
gripper a it i abl e
relative ?o@ tP %@thlgg%rlg %Svﬁkéoggﬁa%kg&{éﬁséﬁo ?lgﬁltagp %ln&([)@?’ hg‘i legoor{ E:l?ﬂto be
vari e, rmilatndvie chsangmdtbyrzgqmck oclatseanechifising aHowingeit taspaatue itshmogon s

rovided a mechani.sm for u in the above.d o tester. BRI EF
E)ESCRI PTI Eﬁtﬁpﬁéééﬂﬁﬁl\?ﬁﬂvr\i@ & r\{g%hoiﬂﬁl% *&o%&%ﬁﬁﬁﬁc[?é %Fa%tﬁ’é%d*&‘kﬂit%ﬂ“%r e
I ncorpor a&@ﬂo&ﬁﬁt@th@%s%@%édﬁs‘d?@o@a 'éfall?fveﬁslaﬁleqﬁé&lﬁhlgﬁl' WhicRt 115@? for the

invention, 1llustrate enbodi nents of the’invention and serve to explalin the
pri nci pl esrigfationefiti/mmnducto bé specEicably imanipnthéadsind @dntrblbatefoerepesthiedtinghe
drawi ngs are designed 15 for purposes of illustration only, and not as a

definition of the limts of the invention for which reference should be

made to t | ad el at the end of the description. Figure 1 is an
i sonetri CB&JE\%& B {ﬁknt of a drop tester constructed according to

the present invention; Figure 2 is a sectional side view of a quick release
nmechagy snit iseptirilyloBRcOsfARe M@&ktRN;to facilitate drop testing of a portable consumer product

at any desired orientation and drop height, to allow assessment of damage to the product when

D F
<>

it is subjected to impact at different orientations and from various drop heights.

Other objects, features and advantages of the present invention will become apparent from the

detailed description which follows, or may be learned by practice of the invention.
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20 Figure 3 is a sectional front view of the quick r#&l4muié¥0echani sm
Figure 4 is an expl oded isonetric view of a gripper nmechanismof the drop
tester; Figure 5 is a plan view of the gripper nechanism wth a piston
hou5|ng partially sectioned to expose the piston for the purpose of

clarity; Figure 6 is a sectional view atdng line A-Ain Figure 5; 25 Figure

7 1s an i eft gripper; 8 ~' April 2004 -3 Figure 8
is an isoSr@BfM l@*&fﬁ‘#efzﬁgqﬁ%ht gripper; Figure 9 is a plan view of the
pi ston housing and pi ston housing support; Figure 10 is a sectional view of
the pistom hedsdange Wikl AveRthr, ithéeAs ArbNdEd Quﬂx%ﬁgteftong c?,luf h@ 1;§Ip]er' S a

sectional view of the piston housing support, take
Fi gure 9. mPEBARNPHr GNIGE Wrmmt&«a@[d\dﬁm CFsliddiVEbak mchlslmonntédast er

1is sho i Figure 1 havin er nism 2. The gripper nechani sm
3 1o moonBeis A e i taf s HavBRR i Cheuenis lspiard B & deb arian 1

hoi st i i i ck 4
can be arad S Gagchribittos LB REORIE Hehocbai il 8 nlBel W BB e

sl i der bllcitidh. and hoi sting block 4 are adapted to slide between a vertical
gui de track founed by columm supports 7. Wen the coupl ed hoi sting bl ock 4

and slide%rg gare rals d to the desired drop ‘Wi“g the slider block
3 can be Uf 66%}" { @{/‘paercﬂ]i3 nisEy GRICT BHPRSE RBRS SOWeE I the shider Ylasledhey
pulling o ﬁpléﬁarhﬁlb% g?otﬁﬁme?elgnve]é B A HIGK th @ﬁﬁmigﬂaﬂﬁfotnocff R Oﬂrgdtfcpown
in nore ta| in Figures . A connecting rod I'S SCrewe

slider bl tode variaddelspt toi the pogdtfiocatiolty a | ock nut 9. The connecting rod is
inturn attached to a quick- reI ease fixture 11 by a retaining pin 10a

resti a rel ease n .12, qulck release fixture 11 is attached to
t he blg)geolglfanf’ﬁlgr prbeeh ﬁ’ﬁbﬁ I8 PERSRIE AgrIRRRHMEEhABIE 15 usqiRdhe pbryerdipRisSEr.cabl e 8

is pulled, the release pin 12 is di sengaged from supporting the 20
retaining pin 10a, thus releasing the slider block 3. The slider block 3
then fal | BRIEROBSCRECIIAN DI WCCOMEEIYBNGIDRAWENES! ti cal col utm supports
7. Referring nowto Figures 4 to 8, the gripper nmechanism 2 includes a
first gripper arm 15 and a second gripper arm 16 pivotally nmounted to a
respectiv €f pmgmanwna dshwingn Wioels iarey iiR8rporaiedrinteratsl odnstitwe grpappef the ns 1

S, 16 are,cou Ied i.Sta sl ot 5 en t such
that 1i ne(fifl’gcr#g € IBY&? BPsﬁ{a&er’z}f?adé‘g‘?lg BF@S&WHM fvede %ﬂ%@mdﬂ‘? pper
arms rel aﬁﬁﬂéﬂ)lé@oﬂtﬁ@nfv@ﬁtﬁlﬁﬁtﬂt K80 b %ﬁ@@rsﬂba@ mo%vegéﬂ EH% {}Q PAFI %& L deSighed

rel ease position for releasing a product 37. The per arm 16 1 s provided

wi t h I8 grioppepogeans llustwitioh onlyy ardomt aqoea@bfmaloafofftheddmtsmfthe inVérgioh dov wisich

adj ust abl e.rel at e arm |aascrewt rea The gripper arm 15 is
al so f or nEFdI Fﬁh‘?ﬁ?bﬁ/n?ge t%hFﬁ amg ﬁlﬂﬂfé?m%%t ‘g?%t?“fiélﬁscflﬁ 2 8 n April
2004 -4 The piston housing 23 is provided with a piston retainer 24 affixed

to it via scremgurdd if Sh REAYRRLidWNSS 4 SiRRindeht b QB0 ltdsthr B8nEABRY %c%k?f' ut of
t he piston housing. The piston housing 23 is connected to a piston housing

support 2 thgpreesméimyertion; A | ocki ng bar support 28 is al so nounted on the

pi ston housi ng support 26 via two bolts 29. The | ocking bar support 28 is 5
nmounted to a on the pin.31 | ocki ng pi to allow for
rotation of tlﬁlbelg'll géi&?ﬁgecggf’ﬁéﬁle Vbe%?ﬂo F gie ’ief?x?ﬁme%agﬁnd@ﬁ‘# H]gthBQFOpé?'Féeéges
with a slot 39 of the piston 22 to releasably hold the piston in a
retraoted pOSIR1gm31@@&bdlﬁ)’fr1altﬂfi@1tb'|1@$opﬂheﬁﬁfck@ge&%méEh@m@rhSt on housi ng

support 26 is itself nounted onto the slider block 3
Figure 4 is an exploded isometric view of a gripper mechanism of the drop tester;

Figure 5 is a plan view of the gripper mechanism, with a piston housing partially

sectioned to expose the piston for the purpose of clarity;
Figure 6 is a sectional view along line A-A in Figure 5;

25 Figure 7 is an isometric view of the left gripper;



Figure 9 shows the piston housing 23 as being provi dedPsf 3284 connect i on
fiange 34 which 10 connects the housing to the piston housing support 26
via a mating connection flange 36. Figure 10 shows the connection flange 34
of the piston housing 23, with two curved slots 33 nmachined into it. This
all ows the piston housing 23 to rotate to any angle before it is fastened
to the mati ng Bgmaéas kwsofieaivgac86f dfe righe gipistron housi ng support 26.
Fastening is effected via bolting through eight of the nounting holes 35

shown in Figure 11 _.The abi.Iitz to.rotate the 15 (gjisto_n housi ng 23 neans

that the gri ppefiarisa RN Vigv of the piston hoyising 50 @1ston bonsingifyPROthef or e t he
pi st on housi ng; N8 i L ; | } er eby
all ow the tesgl%ggégé%@%gﬁé}%@;%gu&nfg&aﬂ%@é??‘é O?ﬁﬁg@'{i?(ﬁ}%é&ﬁ%&@ﬁ él’Wt h
referencendo Figure 5 again, when the gripper jaws 17, 21 are clanped to
t he product 3%,,. th? pi ston Zaﬁ IS pfu;hed into the piston housing 23, thus
conpr 8ssi ng t HeBHEH T L3 sesHPRal yiexpot the pistpny kausing spprorhitakes plong lgeBrBnint he
pi ston hagysjpg 23, the locking bar 30 is pushed into the slot 39 as
indicated Tn Figure 4. The gripper mechanism2 is then prined, ready to
execute a drop test. To conduct the test, the coupled slider block 3 and
hoi sting block 4 are raised to the required drop height, and the rel ease
cabl e 8 dWESEBIEHION QhA PREEERRED EMBODIVIENTeOF INVENTI@NUpl es 25 the
slider block 3 with its attached gripper nechanism2, allowing it to fall

f | d,slid t i | . orts 7. Wh h i d bl ock
descends XG0P st d e RS 1 Hedif 1l Gk SRt TacbaRong: The Eaped RABEET o ¢ he
target i DRaRlouh@EdhictI¥IRKF bIBEE3 4the SRR Bk BEE %&e@% Hoﬂtﬁ?%ﬁoc? rigg and

the | ocking bar 30 pushes the latter into an un posit hi's

di sehgagasick meleaspicompctonddddisgiostting bR2k 4wlah bh rdisadas tfeatesmedidipp heighotiat e t he
grippers 15, .16 a rel ease the prodyct 37. The product 37 then

continu eéhqﬁloés{rlﬁﬁﬁ“gﬁ gﬁ%‘?tg éliersiﬁ?fﬁoqk&r a“glli}‘i’éﬂ‘l‘é& block 4 3es 3dgnted &s Hids betvestr i kes
the L ar 9gtchitRAGAISUILAG ndhloy b1 RELRDY BWHRR Y Gl 8"~
Apri | 20046-5 ari ppedC prli (1:)r tygzbre ea E%)Ré‘]rﬁ.ewnh%?itl’é@ﬂéo%ﬁ@?#éﬂg'—;éHig?ﬁglag%k 3is
ar r est edslder blrek Shwe kisd o theetesitet! drbphweight theistiderebldck PsancinuneeuplpPbeei at ed
fromthe ab V%, na%nodifica%jons and varjations may be nmade to the drop
tester WAPNHETCHE SASCIOg SrYHeh 1sRetivwied by pullipe or Bisaclspsergablei8avent i on, as
descri bed. For exanple, the slider block and hoisting bl ock nmay be
connest eqny hicRMeat coRRbGr TR B Fi 1. GOURLL e
hoi sting bl gcl% i tesel f rnayr be el g@ﬁ{i@qf@é@ﬁﬁﬁ%&%éﬁ?ﬁ%% %S%Eg&%{@r and
t he | ockilfigs sorewednutotled Salseblbely®andieept epasiphayadook i 9aTlye ainledting rod
appropriat.e rel ease device suitahle for releasing. the grjipper arns at a

oY edet er I RAURRGRIER 51 HETSRSE FTE | s R BAR DUt | e moms Tgcams o be
modi i ed;) aghdgtie-RikasStikture 118s thfta%ﬁéci]\!o tgé)gaﬁeb@thgﬂa‘ls't\{? bﬂ)(:]éﬁ‘b?rt\sa?s gvf,%er
conprising: a gripper mechanismtor holding a product“to be tes ed; a

gui de tr &askWhan dhd rtieasdxablel® isfpulidy, tise roleasetpinl 12 & ditdngsped| frong sigpertiigithe track

and ((j*lvance the, g{i p&gr rirechani sm.and the ,Er oduct toward a target |ocation;
and &0 r efstaiRng guy | Qagthug releasing dhg siidgr blogked.c Kacsligler blpek thsadells frechmndse

ari pper chan 49 1 ' t target |location, the gripper
mechani s%?ii ng%ﬁg?g??%&ﬁﬁ%&g@gﬁ%p%gﬂ o the slider block, the
gripper arns being rotatable relative to the slider block to enable an

or i ent at Referrafg ridvetopfigtuc td &) thxegripper mdchaalsai 2 ineludes 4 fisst pag@e roh 08 akd on. 2.
A drop tester as clainmed in claiml, further conprising a hoisting bl ock
posi ti on%B‘FCé’ngtg“Bpifraé@e]tﬁePlﬁ?tﬁ ¥moyRisdite TIPSy’ Hangg of dditombRusinghet-ei n t he
slider bipeKedd Jﬁh@%ﬁ?@éryanﬁgqpl ¢4l a1]e5cc}ugletdhtﬁ B h! ﬁgvilalao@ and'sl4t Ot%e()p
tester as clainmed 1n"ctaim 2 urther conprising: a connecting rod;" and a

r et alni nepgagementiachethat lineer Ih&)\imtdnngf thé pstonafidcts peosdl ntb@embhiatkheagrppeoupl ed
by the 20 conpe.cti ng rod which is releasably held in the hoisting lI))I ock by
the ret afs§ %liVFl tgﬁ]pq:}:pspgctlve flange from a gripping position to a release position for

releasing a product 37. The gripper arm 16 is provided with a gripper jaw 17 with a rubber
pad 18 affixed to it. The jaw is adjustable relative to the arm via a screw thread 19. The

gripper arm 15 is also formed with a jaw 21, with a rubber pad 20 affixed thereto.
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th

arranged to be retracted to rel ease the slider bl ock® f4r8h%he hoi sting

bl ock. 4. A drop tester conprising: a gripper nechanismfor holding a
product to be tested; 25 a guide track; a slider block which is nounted to
slide along the guide track and advance 4t.he gri pper nmechanismtoward a
target location; a release device for triggering a release of the product
from t he Theipipen howsidgm?d snprovided eithea pistonmpratier 24 affieedtBrigel sceeatison; and
30 gripper ar arranged to rotate relative to a support coupling the

gri pper &Nt i§e RIS Lpelromy siding spmplgteliew f theisien hayspmT| Thepist@HERREFing 8° ~

April 2004 ' - all i | laiyn 4, where th
gri pper %?rlrssé)é@ 8&%} @%&e%ftpgﬁgn‘%lq}{ rg %%Egg%%%gﬁn%ﬁ %‘n@fﬂggg B?resgp?%'{ %3 E|a§90n
provi ded munbedrort the pisedishoigingtsupp@t 2@ pRItwabdhs ROV The NtkRRY H¥R 8ppdrasd RPI NY
position and a rel ease position upon an advancenent of the piston through S
t he hdusimyntes! to g pRin3hsad heldamie P 3k by leskingcbin A2 ctoadllovsior rpfetitroat theg

U 5084 A0 BRI Aol B SRS IS BB Rl 1O

bi as of rrng 1n a retracted con

posi ti on relé¢sdably h8ldithe pResn HELCHAALEMDESiGH, AR thebkk 3F g@rﬁlghzdﬁengé HiPRR"
mechani sm further including a |lock to hold the piston in the retracted
condi t i oRouBng gupyeitFHds it awitedrorte thd dideeblotk3cl aim 7, the | ock further
i ncluding a pivotal arm 15 nounted relative to the housing; and a slot,

wherei n g [ r 1. .r el l.y..engage,.t hg sl in. § he

pi st on. Sﬁﬁpgﬁﬁ%‘géeﬁ%%ﬁ%‘?‘g@n%?é% g‘?uﬁgg%ﬁ&?l‘iﬁﬂ?ﬁc%ﬁw& @Weﬁﬁtewﬁltﬁﬁsi ng
I's mbant edhnriedtsahs Hpraig toahél pistonababing Qupgdr! 26 dad mekidd éomedtRniMiRigedpgport to
effect the rotation of the gricfgger arnms, 20 wherein the housing and support

are provifiage W showsdsprannpetiondsngeds pithe pistomdwysing 28, wigh tvanairedd sldte 33 | anges
havi ; nd,,a second fl ange Vi nmount i | es. for receipt

T R S TR T RN TR R g
second f kahg asatih@ geiREton RREE 36 BEhB YiTINBubing s@ipakHeS. Ftdi gbffé‘c@ecpﬂél tion.

25 10. A drop tester conprising: a gripper nechanismfor holding a product
to be tebdoldiag thyough eighttof fliskmounting holes 35 shown in Figure 11. The ability to rotate the

15 piston housing 23 means that the gripper arms 15, 16 are also rotatable to any angle before
the piston housing 23 is fastened to the piston housing support 26, to thereby allow the test

product 37 to assume a desired orientation at impact.

With reference to Figure S again, when the gripper jaws 17, 21 are clamped to the product 37,
the piston 22 is pushed into the piston housing 23, thus compressing the helical spring 38.
20 To retain the piston 22 within the piston housing 23, the locking bar 30 is pushed into the slot
39 as indicated in Figure 4. The gripper mechanism 2 is then primed, ready to execute a drop

test.

To conduct the test, the coupled slider block 3 and hoisting block 4 are raised to the required
drop height, and the release cable 8 connected to the release pin 12 is pulled. This uncouples
25  the slider block 3 with its attached gripper mechanism 2, allowing it to fall freely and slide
between the column supports 7. When the slider block descends to the level of a stationary
release bar 40, located close to the target impact location/surface 41, contact between the
release bar 40 and the locking bar 30 pushes the latter into an unlocked position. This
disengages the spring-loaded piston 22, which fires forwardly to rotate the grippers 15, 16 and
30 release the product 37. The product 37 then continues its motion unrestrained for a momentary

period before it strikes the target impact surface 41 at the orientation with which it was

e SUBSTITUTE SHEET



a slider block which is nmounted to slide along the giliatel2¥04ck and advance
the gripper nmechanismtoward a target |ocation; 30 a rel ease device for
triggering a release of the product fromthe gripper nmechanismto induce an
i npact at the target location, the gripper nmechani smincluding gripper arns
coupled to the slider block, the gripper arns being rotatable relative to

t he sl i degrippedpiitortto relersbl Breanotmmi of thieatlidarblodk 3 Barpstedibe thetshodkeab¥@bired
relative to the_target |ocation; a housing; and a piston SUBSTI TUTE SHEET
8 April Bﬁﬁliﬁﬁubegﬁvi ded within the housing, the gripper arns being
pivotally nmounted to the housing and coupled to the piston provided within
t he housiAantbB@psediBted! i [ B8 médi 0l -1 r ase
position upon anpggvanggﬁgﬂ?gg?gfhe pisﬁg§£¥ ?%§8MR€%gaﬁﬁﬂ?ﬁ%gP&§t§?% A
drop t estdsep tester Wathawidieparting diom @, spiritentl sosiend thevitiventiong as dessabeéd)gFow t hi n

the h [ h [.St [ hel d i nst [ bi f th [ [
he o g LG DS ap b g b papt el 2 sor g blas of fhe o i a
tester asgeledirgRborefic Q%lﬂielmrg,lfﬂe hBﬁﬁ]ég bloBR fikelFRG) ?ﬁ él%?%tlecﬂﬁ%k‘lga!n&%}lg Imléc Ck toO

hold the 10 piston in etracted” condition, o €l ng ABd by

t he rel edye mietor arel thd Bickingbapartdaslease Rserchay bedplabedowih Bhyldhevppropiiatet he

| ock further includes a _pivotal armnounted relative to the housing and
adapt ed /546 0edesHitgble fyAeleasinadhe grinpsr A app predeterminediigeationr dpe snssifier as
clained i i 0 o f riSi: rt provided on the slider

bl ock, mﬁ@?géﬁmgﬁégﬁgﬁgﬁggﬁyggggﬁﬁ%ggﬁg%gfﬁ%gggpport provi ded on the slider
bl ock and is adapted to rotate relative to the support to effect a rotation
of the gripper arnms. 15. A drop tester as claimed in claim 14, wherein the
housi ng and support are provided with 20 respective connection flanges, a
first one of the flanges having arcuate slots and a second of the flanges
havi ng nmounting holes for receipt of fastening bolts arranged to pass

t heret hrough, to clanp the connection flanges together once the housing is
rotated to a desired position, SUBSTI TUTE SHEET . Al h. AY{. A. A. A" . A3. A . AYF]
h", u
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f.}x$ni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cai'cafitaP¢a) ca] ca] ca] cRa]
cRa] ca] cal calcalcalcalcalcalcalcalcal!.tS

W 9%=M'! } xsni d_Z] ca] ca] ca] ca] c$a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal calca]ca]calca]ca]calcalcalcalcalcalca! ' "WWABA & (((():)K))) 1***;
+++,L,b,,-c----1.E }xsnid_Z]ca]ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
] cal ca] cal ca] ca]ca] ca] ca] cal]c$a]calcalca]calcalcalcalE. ..!/B/ MV/f/g//0]000
| 1e1h111K2s22%833?4444- 5<5556| wr mhc”"Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca! 606607;

7D7S7V\778 gg 9J: :;
<| <<(=)=3= m nhc’\Y] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] caF] hl F10%&' ()-3"10%& ()-F
910%& () - SHOMRD (19stekQ¥éFaplimpl0%&' () -n; z[ 9! fl . $10%& ()-G ,

109%& () -! Ns$10%&' ()-'1s$10%& () - $10%&' O)-"1$10%& () -
bCl f 109& () - mIRBKPPEY megl@ﬁnlscl fioy Wotdigp@proyluetaa be@sted; 43" 109&' () -

h", dERC! f &10% é& % Q(%&' - 3"109%& ()- 3"109& ()-9 "10%& ()- &10%& ()-, u
dEbC! £3" 10%&'% (160/% ()-sy#10%&' ()- 10%& ()-,3"109& () - 3" 10%&' (0)-

f.dEbC f, Z10% S ASSIA%E
3" 109%& () - ts?Emerl%&?%@“g%gﬁ& ()%%{ tg)f%‘%fgf‘?{%gq?s{léﬁ/‘% ()g 3rm0%&' 0) @eﬂ'ﬂigf () -
| . 109%& ( )meohﬂmsm and the product toward a target location; and

arelease device for triggering a release of the product from the gripper mechanism to
induce an impact at the target location, the gripper mechanism including gripper arms coupled
10 to the slider block, the gripper arms being rotatable relative to the slider block to enable an

orientation of the product to be varied relative to the target location.

2. A drop tester as claimed in claim 1, further comprising a hoisting block positionable at a
predetermined location along the guide track, wherein the slider block is releasably coupled

15  to the hoisting block.

3. A drop tester as claimed in claim 2, further comprising:
a connecting rod; and
a retaining pin, wherein the hoisting block and the slider block are coupled by the
20 connecting rod which is releasably held in the hoisting block by the retaining pin which is

arranged to be retracted to release the slider block from the hoisting block.

4. A drop tester comprising:
a gripper mechanism for holding a product to be tested;
25 a guide track;
a slider block which is mounted to slide along the guide track and advance the gripper
mechanism toward a target location;
a release device for triggering a release of the product from the gripper mechanism to
induce an impact at the target location; and
30 gripper arms arranged to rotate relative to a support coupling the gripper arms to a

slider block of the drop tester.
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the piston being held against a spring bias of the spring in a retracted condition when the arms
are in a gripping position.

10
7. A gripper mechanism as claimed in claim 6, the gripper mechanism further including a lock

to hold the piston in the retracted condition.

8. A gripper mechanism as claimed in claim 7, the lock further including a pivotal arm
15  mounted relative to the housing; and

a slot, wherein the pivotal arm is adapted to releasably engage the slot in the piston.

9. A gripper mechanism as claimed in claim 5, wherein the housing is mounted to a support
and is adapted to rotate relative to the support to effect the rotation of the gripper arms,
20 wherein the housing and support are provided with respective connection flanges, a first one
of the flanges having arcuate slots and a second flange having mounting holes for receipt of
fastening bolts arranged to pass therethrough to clamp the first and the second flanges

together, once the housing is rotated to a desired position.

25 10. A drop tester comprising:
a gripper mechanism for holding a product to be tested;
a guide track;
a slider block which is mounted to slide along the guide track and advance the gripper
mechanism toward a target location;
30 arelease device for triggering a release of the product from the gripper mechanism to
induce an impact at the target location, the gripper mechanism including gripper arms coupled
to the slider block, the gripper arms being rotatable relative to the slider block to enable an

orientation of the product to be varied relative to the target location; a housing; and a piston
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13.A drop tester as claimed in claim 12, wherein the lock further includes a pivotal arm

mounted relative to the housing and adapted to releasably engage a slot in the piston.

15 14.A drop tester as claimed in claim 10, further comprising a support provided on the slider
block, wherein the housing is mounted to the support provided on the slider block and is

adapted to rotate relative to the support to effect a rotation of the gripper arms.

15. A drop tester as claimed in claim 14, wherein the housing and support are provided with
20  respective connection flanges, a first one of the flanges having arcuate slots and a second of
the flanges having mounting holes for receipt of fastening bolts arranged to pass therethrough,

to clamp the connection flanges together once the housing is rotated to a desired position,
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