applying a loading to a test specinen, for 5 exanple fine wire or

pressure .sensitive adhesive tape. Fine wires are used in the sem -conduc
and el ectronics industries, for exanple for wire bonding and it is ltzggés)
i ngortant to ensure that the wire used has adequate tensile strength,

ot Refwi se there is a substantial risk 10 tHat wires will break during
manuf act ure of conponents or in their use, leading to circuit failures.

Also in the electronics industry, electronic conponents are often packaged

I n pockets in plastics or cardboard i retained in the pockets by
a cover tape bonded to the 15 pocke']'I A5 lR'E}’lclh%neitable adhesi ve, for
exanpl e a hot nelt adhesive, which is such as to allow the cover tape to be

peel ed of f so that the eoRONSRiehtGHh IS (RG] Wit e Ry | n order

to ensure that chi nes using the tape-packaged conponents functi‘on
sati sfactori | y"aGH10% f;’(? r?é{Rgalé’s‘d]%/ § g aEng &ﬁh HdEst srecimee oo renpve
t he taple, 50 e;lasglrpaé IEine hﬁrte’:lﬁ:ﬁ: \@iﬂésdiﬁ:él|§éaf§i¥tiﬁi%e|a@hfééfﬂvﬁjbl:ﬁi§%1 uae.
Currently avail abl e testj.n chi nes are satisfactory for th of these
purposes in that nost Z?ﬁ%sﬁﬁg?sn’&ﬁﬁ ﬁ‘égf%“cﬁ%fr 5e§}§ﬁé’|°é‘ldl'f’§?%§tﬁ e for
use for the atsdesthanddsdhdnstyisss dficr dswinpled fioor otpe kidndimgyemngd itde
range of | 0adiyn0anhl:thnfRed drlPeHAGAERIAD WA fX RERY Yo Yadiadaur pose

A € ire

of nerely testing fine wre or the peel force requ to pee e cover
tape of f 30 tt&FE& @dFanadifec Otharwvissihena 4§ eheubsdantdali mist h

| nst anceslllOei rtgxaaal‘ wilte s(eja.qmlorﬂi@ra)]o dodiinke MEuEactRIBE blspwamﬁﬁl I&:cn'%%S o%r e,

i Q_general, tqq show_ and ingaonvgni ent in _operatiqn to be yseful, t he

pur poses di sc‘&?sé‘&‘ed‘ﬁoyes.e' e@é%g%&%rﬁg’%cgﬁlgiqfst‘o ﬁ@q r’n‘)‘e%&‘ﬁon 35
conprises a fedestronists dmdusdoynd electinog iive semponenitisc are sftennen to be
tested can be gyl Whepdhe il Mastics or cardboard tapes, being

retained in the pockets by a cover tape bonded to the

festing'whchine This invention is concerned with a testing machi ne for (:EE)

15 pocketed tape by a suitable adhesive, for example a hot
melt adhesive, which is such as to allow the cover tape to
be peeled off so that the components can be removed from
the pockets. In order to ensure that machines using the
tape-packaged components function satisfactorily, it is

20 necessary to chéck the peel force needed to remove the
tape, to ensure that the tape will be cleanly peeled off
during use. '

v - Currently available testing méqhines are
unsatisfactory for both of these purposes in that most

25 testing machines which are generally suitable for use for
the above described purposes are designed to cope with a -
very wide range of loadings which makes them unacceptably
expensive for the purpose of merely testing fine wire or
the peel force required to peel the cover tape off

30 tape-packaged electronic components (the loadings in both
instances being of the same order). Furthermore, many
known machines are, in general, too slow and inconvenient
in operation to be useful for the purposes discussed above.

A testing machine according to the invention

35 comprises a ffame, first and second holding means by which

a specimen to be tested can be mounted when the holding



ans are

mhlch the 5

spaced by a predetermned initial spacing, the first holding

hol di ng neans are spaced apart by the initial spacing, so

t hat the second holding nmeans is linearly noveable relative to the first
holdlng means, and a notor arranged, when2operated to nove the carriage éﬁd
thus the second hol di ng means away fromthe first, wherein the notor is
arranged to 10 drive a pinion through a clutch and a rack is secured to the
carriage and in engagenment with the pinion ereby when the ¢lutch is

engaged the

EﬁPPFaQEei§Pﬁ89€db¥oanBng?ﬁ§r§éESﬂdl 6FaPﬁgsR€8h§9am&93from-

the first, angitrbe nolBing meansi beingesesuepdr ehi thewWieamehandl gheh i s

0 sengeaed, Sekion! BERH RrbAl,bidHoL fnkbiel L1 cRRERSATec oS

according to SPHe

pre nmeans asur

| oadi ng appl pedthe fhameptoi apd fnommeaninitiakepositignt b wbighi the
movenent g betﬂsgagﬁg m@ghglage ngQéedCH?XEE' gehxe §nﬂes91nep581381 s0

accordance wt

I nvention I Ses ans

conven.ent|ytbeﬁpth§.ﬁgcanehBPBGKEEtmeen§yéﬁeﬁﬁnﬁarlzomﬁVﬁﬁalﬁhﬁelatlve
revol utions @b Ehe diree naaasntJOmaaﬁsuranaha motaki werangedsnivhéat ween the

i 1 a1 ng. dPREBARER FBmare, haedPREELARNERY BHBNS AR PANROnBaAG Aflon o

test has fi nmehnd, away érampthenianst, wherein the motor is arranged to

10

15

20

25

30

35

drive a pinion through a clutch and a rack is secured to
the carriage and in engagement with the pinion whereby when
the clutch is engaged-the_carriage'is moved to move the
second holding means away from the first,and the machine
comprises means operative when the clutch is disengaged to
return the carriage to its initial position.

A machine according to the invention preferabiy
comprises means for measuring the loading applied to the
specimen and means for measuring the relative movement
between the holding means. Conveniently, a machine in
accordance with the invention may comprises means,

s belng secured on the frame and the second hol di ng means ‘bei-ng secured
carriage noveable on the frame to and froman initi al position i.n



det ecti.ng breakage of the test specinen, a tiner mhlch operates a o
predetermned time interval after commrencing a test, nmeans detecting
relative nmoverment of the holding 10 neans through a predet erm ned di st an
There now foll ow detail ed descriptions, to be read with reference to the
aceonparyi ng draw ngs® of two nmachines for applying a loading to a test

sp&gi nen, nanely a tensile testing machine and a tape peel force testing 15

machine. It will be realised that these nmachi nes have been sel ected for
description to illustrate the invention by way or exanple and not of
l'imtation;jof E:B%v'e&h\i%tﬂl@n cdxr@:ztﬁq G pEvd é&é@ﬁ"& rH%?stenF' gtge 1 is a

perspective view of a ta peel 20 force e machiné, Figure 2 is a
per spective vi SRUBtinG é:ﬁ’ﬁ T8 ied Y smfb¢1 1Yg Meang bt MRAFWre thew

pﬁrt ly in sect iredazitrevridvenmrits Hﬁtﬁm ey m:fld:h&; tngeid £ t esting machi ne
shown in 25 Figure 2; Fi enséhllnet %sf’{éoq:[glrm%et% &%tﬁ‘ﬁ%f&f&?éﬁ &&,’%{7\?9

parts broken away of the I Ng hine;
showi ng j ads ofmeansny nigdad-iglg discanmsEdiaresit r@ermvas mens from the

The wire tensi j fﬁg% r éﬁﬁ?ﬁ

are general |y gltam %y :ﬁ%acl}%ﬁgﬂré&c?r%né&g&%tef as eércgl ter é@eﬁhglcrl and
for conveni encées@cEing hraskage ok they %l-‘r&e%mqnt rﬂerfeﬂﬁﬁ%

described in d@tp@zlate?sSa preaetermﬁ:laa idimestirpdd e L estd e é&&ﬁéz{tﬂlﬁ?@l ne

comprises 2 {1 Hiet B WalEh [mued e SEEM e ene e leng beSlA g,
whi ch the uestmngnma¢Mnmmgh;a predetermlned distance.

\/ There now follow detailed descrlptlons, to be
read with reference to the accompanying drawings of two
machines for applying a loading to a test specimen, namely
a tensile testlng machine and a tape peel force testing

15 machine. It will be realised that these machines have been -
selected for description to illustrate the invention by way
oI example anc not of limitation of the invention.:

In the accompanying drawings:=- _
Figure 1 is a perspective view of a tape peel

20 force testing machine; '

Figure 2 is a perspective view of a tensile
testing machine for wire;

Figure 3 is a view partly in section and with
parts broken away of the tensile testing machine shown in

25 Figure 2;

Figure 4 is a front view, partly in section and
with parts broken away of the tensile testing machine; and

Figure 5 is a view showing jaws of clamp means of
the tensile testing machine.

30 The wire tensile testing machine and the tape
peel force testing machine are generally similar in
construction, except as hereinafter described, and for'
convenience only the tensile testing machine will therefore

' be described in detail. | :
35 ' The illustrative tensile testing machine
. comprises a frame 2 by which is mounted the mechanical



controlled and which calculates results; an out-put printer 4 is also

noyrt®d in the frane. The illustrative tensile 5 testing nmachi ne

coﬁa ses hol ding neans including first clanp means 6 secured on an upright

menbDer 8 of the franme 2 and second cl anp neans, 10 secured on a car’riage 12.
The carriage 12 conprises rail neans 14 rgceived between four guide wheel s -
16 nmounted for rotation on the 10 upright nenber 8; the carriage 12 is thhs*
gui ded for vertical.novenent and the wheels 16 are adjusted so that there
is little or no play, the carriage 12-thereby being accurately nounted for

vertical 1sli gesgingveppatratibeandr ai @9atidli sysread domprisipeer nost initial

manbor 20 of SLRGEFPANE SORERERE| RERT) BRoRECHn e GRS AR By T gyerent

of an adjustebhtreidpdsendwwhchi chlchdatesr regults; EmequtnpunnpmmmEEns
adj usted in khfscggééem%n@@a“iﬁ%ﬁée=9fam he iegt 'ﬂad?é‘:l?i d he

first and 20 secon means are spaced  apart a prede tern1ne |n|t|al
spaci ng. 5Th|§e§ba69n@aﬁﬁynﬁec@HEE&éésdbPﬂﬁ@nﬂhEQQ§§1ﬁ§Q¥uQﬂ§§%ﬂHRﬁ¥cﬁ t he

i'lustrativecigspl R8afBCHI Bécﬁi‘édadhuﬁhedpl%igmaﬂ\%rrﬂert lge ot q:mes Frie? 2
should this gpave nec S bracket 24 pr4J

hori zont al | y2*REoFFFRE siP%BngEQStHPoasﬁu£e§|8P 6 GAT H4RE ght nmenber
8. A piston rod 28 of Thenearelinge . d2npompriiseisoradld ma@dnsndsr rrgeangsirent

30 mounted_oge g HPELAL! SIEARELye 1S 18CRUEL D e duAREl, B, e

danpi ng pi st |nd arrangemnen nte ion the
vert|callﬁetupnlgbtemembeﬁfSvhﬁhéacﬁragéggzlﬂolﬁt§huﬁtguﬂdqﬁxﬂQﬂon (in

which it is ghpwpchh Ebgt-_lfnen%) anf eaesmau%pq%d a@ee(‘atdj'tfstrga Yo Fhdts W
mount ed on a bracket 34 secured to a rear plate menber of the franme 2

lying in-a vEF?FEaP-SpF-&Ft&lSSOEePBeR&F&nI §'F‘et G T ags tllzcaﬂ &Rehve BSinfhi ch
the upright gesteat8lysméuapededorAvedtticall sIidingmdvianeniti.or Mk i s

. carriage 12 is urged to an uppermost initial position by a

15 spring 18 extending between the carriage and a cross member -
20 of the frame 2. This initial position is determined by
engagement of an adjustable stop screw 22 with the carriage
12. The stop screw 22 is adjusted in the course of
manufacture of the testing machine so that the first and

20 second clamp means are spaced apart by a predetermined
initial spacing. This spacing may be checked during the
course of operation of the illustrative testing machine and
adjusted by means of the stop screw 22 should this prove
necessary. _ 3 :

25 A bracket 24 projects horizontally from the
carriage 12 through a slot 26 in the upright member 8. A
piston rod 28 of a pneumatic, damping piston and cylinder
arrangement 30 mounted on the upright member 8, is secured
to the bracket 24, The damping piston and cylinder

30 arréngement 30 is intended to cushion the vertical return
movement of the carriage 12 to its initial position (in
which it is shown in Figure 3). A constant speed electric
motor 32 is mounted on a bracket 34 secured to a rear plate
member 36 of the frame 2 lying in a vertical plane |

35 perpendicular to the vertical plane in which the upright
member 8 is disposed. An out-put shaft of the motor 32 is



5 1~ connected, through a coupling 37, to a reduction gearing system 38,

t he reduction gearing system 38 dr|V|ng t hrough. an overl oad clutch S
goupling .40 and an electronagnetlc clutch 42, a pinion 44. 5 = <§§é>.
The pinion 44 is nounted in driving engagement with a rack 46 fixed to
cartiage 12. A notched disc 48 is secured to a shaft of the gearing system
38,%>the disc having evenly spaced notches abPound a peripheral region. The
peripheral region of the disc passes through a groove 10 50 of a
phot oel ectric system the peripheral region of the disc 48 I s arranged, as

It s thro h rogye 50, to_intercep eam of ht-directed at a
Lho?g:Zﬁsiﬁlvegggv% gego ?ﬁﬁP“PBtatFSHPEFn€h§7a|28 €r€§§8§ 08 PAras15g

el ectrical pul 8gstemch8inthearedycktéoat gearahgt bgstiemc 38y ariviiheg,spacoagh
bet ween t he no&ﬁh8§er18a3hb§u%@M Egﬁpighathgnaﬂﬁ EHngggggg&aaa rggLBB 'S

measured and |n£|cate digtally e“gearl ction
gearing with aCkRBGR f%duéthﬁlPatﬂé and assuming that both the coupling

30 and|C|U$Ch 42 are engmﬁedplﬁgbat?@n%efm%h?téa8§n2@r14§ngrg§ EEQMEE%S a
t representation o nt of. rotation |
p:%:oﬁ 44 Ps el ggeﬁ ﬁ??% %H f+§e§ %8 EBetﬁﬁFrFﬁSFeI?s IgtPPECBPdnélﬁFa§8
bet ween t he tekshseturéé phonaoshafit oackhendehhﬂngeeybteg beyhthacalfa?h
r e rotation.o

B e he o (HaTEhY BPERLD Eoabof RULERESIRDENARCE BUrEBnLRAT kRB18R. 1 0G
thus of the di5e %n%rhab@aabyre%ocamage discopamsen theongbkadgrpevei xed
and of themecmdoﬁlar@haeaéﬁeéQribxgﬁs{;@mt hen&apet gﬁerlh!erag%ﬂebf%ﬁéc

I T CR TG TR R A i

overal | accurainytefcepe ailséancef nbight edtréctedakous Phdboseansyalieat to 10

thousandth's cﬁe@&hérggltﬂgélrééaéyg%tog'géé di%c creates a series of
electrical pulses each indicating rotation of the disc by

15 the spacing between the notches. In this way the rotation
of the gearing system 38 is measured and indicated
digitally. As the gearing system 38 is a.reduction gearing
with a known reduction ratio, and assuming that both the
coupling 40 and clutch 42 are engaged, rotation of the disc

20 48 thus provides a digital representation of the amount of

' rotation of the pinion 44. The pinion 44 is engaged with
the rack 46 so that there is little or no play between the
teeth of the pinion and rack and the teeth of both rack and
pinion are precisely machined: the pulseé generated by

25 rotation of the disc 48 are therefore indicative of the
distance moved by the rack 46 and thus of the distance
moved by the carriage 12 to which the rack 46 is fixed and
of the second clamp means 10 fixed to the carriage. The |
photoelectric system is arranged to record a distance

30 increment every eight pulses which is equivaient to half a
thousandth of an inch (about 0.0127 mm). The overall
accuracy of the distance measurement is about #0.1%
equivalent to $10 thousandth's of an inch, that is about
0.254 mm. :

35 The second clamp means comprises a bracket 52
fixed to the carriage 12, the bracket 52 mounting at its



3 The second cl anp neans conprises a bracket 52 fixed to the

qﬁb age 12, the bracket 52 nounting at its 6 1 front end a -spring

) “et 54. The spring collet 54 conprises a foundation plate 56 fixed to
the bracket 52 and an operating plate 58 pivotally nmounted on t he "bracket

- 52. A,pgir of collet jaws 60 are nounted with a conical portion 5 62 of - .
the jaws received in a correspondi ng conifcal seating in the bracket 52. AN
collar 64 at a base of the conical portion 62 bears against a shoul der
portion 66 in the operating plate 58. A conpression spring 68 acts between

the col Lar 64 and the faqundatia | at 6 ur 4 Al ti 62
into thé co F@?ﬁoﬁ&t}nﬁ E&FES) c%é‘ae?;ngsﬁs'n tLI‘ri:jee t#}cﬁ(r&e @Z%??V\oppgmlsogo
t her eby bei comprdsest andiotndatd can@liadre Sthdixad 49 the dgraakes ¢ &@pdy an

operator touard e?&%'gzgu?‘i%téeo%do'ﬂv%éﬁzlf hpdrasd &h Aife Braskegad nst the
action of the s rlg%h o-l1ft the 15 conical portion 62 fromthe seating

‘in the bracRePadZ ofheodd®st dauts &P &% A th & SR FraPREETR
j a\gi_ 60 sa[ e egodfo\e%a jTaEJb%y r%éliviﬁd aiz?@ntdoa:ﬁémraiim cgnicdl skatimp of a
speci men to be tested. 0 el ease t oper.at,] pl atg 58 rin
68 again urdés "&'ﬁe&ﬁrﬁﬁg‘%% t%th]ﬁearcgﬁ c% apogr%]sl%onééftlleg ceonr%i;gae%pfi r?ﬂ y
![ n i tg coni palrtien 62y beiars againsti ry shenlgepponticr ks ointthe | aws

owar ds one t-her u ri iégﬁé' gﬁgﬂﬂgggy t L @yse®0. The
first cl amoie%%ﬁ?%gggr&qa% LB a | r{a{‘iet 25 7oﬁitd§eéf$%£n?3éend prgrtion

IF'So conpri ses
of which is ther coddax S m{‘?@aq dfoundatinn R13%e 1 LRIVRIS W the col | et
72 bei ng ovelddna@dlaly palritdraf e auitd ene ddtte Sgondingg hiaiwked 1 7easimpunt ed

ot ande. bet WSk TG T TRt R APY (S rhF e L e
at front endowards one another. When the plate 58 is pivoted by an
operator towards the foundation ,plate 56, the jaws 60 are
. moved against the action of the spring 68 to lift the
15 conical portion 62 from the seating in' the bracket 52. The -
construction and arrangement is such that as the jaws 60
are so moved, they part at a centre line allowing
introduction of a spécimen to be tested. Upoh release of
the operating plate 58, the spring 68 again urges the jaws
"~ 20 so that the conical portion 62 is engaged firmly in its
conical seating, thereby urging the gripping faces of the
jaws towards one another and thus gripping the specimen
between the jaws 60. : . , U
The first clamp means 6 also comprises a bracket
25 70 at a front end portion of which is carried a spring
collet 72 similar to the collet 54, the collet 72 being
vertically aligned above  the collet 54. The bracket 70 is
mounted on a vertical member 74 of a strain gauge system
76. The vertical member 74 extends between two horizontal
30 spring members 78 to which it is secured at front end
portions thereof. Four strain gauges 79 are mounted at
rear ends of each of the spring members 78 and connected to
form a bridge network. Application of a load to the
bracket 70 transmits the load through the vertical member
35 74 and spring members 78 to the strain gauges 79 which are
" calibrated to give a signal indicative of the load applied.



"portions thereof. Four strain gauges 79 are nounted at rear ends of each of
the spring nmenbers 78 and connected.to forma bridge network. Applicati on
qf- a load to the bracket 70 transmts the load through the vertical nenbe

35 74 and spiing nembers 78 to the strain gauges 79 which are calibrated to
gi ve-a signal indicati've of the |oad apm:ﬂﬁi 7 1 The load resolution
i s stich that an accuracy of about 0.1 gra s.is achieved. The strain gauge
system 76 is fixed to the upright nenber 8. A bracket 80 of the strain
gauge system 5 76 projects beneath the | ower nost one of the spring

menber 78 and efer '1%§datrdsfo2uft&%t 1SN uRY WhAt @S HRWIEEN E abbift SR
screw 82 is positioned.,in al g nment with the vertical nenber 74 and is so

adj ust ed as noPFEPP$S; dSp@c &d-slightly fromthe vertical menber 74 so
that should 10 an excessirhe Istadiby gajugle &y siten 176 Wsaddiaded’ Go tHiRe spring

menber 78 w | _yi unt he, ver,t r 7 ngages .t he cr,ew
82, whereupon Pﬁ&‘i grtt ﬁcg":be%e‘r%ﬁer Z’ggﬁ&r%n%?k&#fgleg ﬁ%l% ﬁ?ﬁ%’o ts§§tem
through t h® br 36k progecdisr bemeatiy thiee Loperymoste oiver of, tﬂeemy'-wmmhheg'
15 excessive St?%t’j"aﬁd%a&@?()%p%'t”&t@e%n% ha Myrtieh A D - euP%lrzts' on

of the franme 2 is. neans pporting a speC|nen to be te

means, in the [FheuSteR |s\?é'ef"er$§| ie Postitdienede Himaligoments sith dhsoor t
bracket 84 whi ¢erédcailecmetbedx|7a &@adoaskuocradgs;s%@dr @isA indiima IIBU e el

Do o Y BoHL S2Aa g i, R Y BB, o R R
readi |y belanannéxbessnwhelgpdoby h@@lb@tMﬂEntmhehnamkaﬁ)ﬁﬁ,tﬂh& Spidisgs
zétﬁ?ﬁean gL2&B§g3EB?%2Qﬁ?#ggge%%gﬁgﬁéﬁeﬁpeprgéF%%g%gver 6OWWﬂH%§?§ﬁ$
test is the stop screw 82, whereupon the vertical member 74 and
bracket 70 will be supported through the bracket 80
directly by the upright member 8, thereby avoiding
15 excessive strain on the spring members 78. '
Mounted on an upper portion of the frame 2 is.
- means for supporting a specimen to be tested. This means,
in the illustrative tensile testing machine, comprises a
support bracket 84 which carries an axle 86 on which is

20 rotatably mounted a spool 88 on which wire 90 to be tested
is wound. The spool 88 is positioned in alignment with the
clamp means 6, 10 so that wire 90 to be tested can readily
be unwound from the spool, fed between the jaws 60 of the
collets 72, 54 and clamped therebetween.

25 A front portion of the machine is enclosed by a
hinged transparent plastic cover 108 whilst the test is
underway which gives protection to the test piece during
the test. . .

In the operation of the illustrative tensile
30 testing machine in testing fine wire, the machine is
arranged to deal with wire or fibres which have a breaklng
lcad of between 0 and 200 grammes, for example the fine
wires commonly used in wire bonding in the semi-conductor
industry. Such wires are commonly of gold or aluminium and

35 may commonly be as little as 30 microns in diameter. With

the holding means, viz. the first and second clamp means 6,



upder way whi ch gives protection to the test piece during the test. In the
3 ﬂtlon of the illustrative tensile 30 testing machine in testi.ng fine
-the machine is arranged to deal with wire or fibres which have a
breaklng | oad of between 0 and 200 granmmes, for exanple the fine wres
commonly used in wire bonding in the sen1n§onductor i ndustry. Such wires -
are xommonly of gold or al um niumand 35 y commonly be as little as 30
mcrons in diameter. Wth the holding neans, viz. the first and second
cl anp neans 6, 81 10 in their initial relation, (that is with the

second clanp pgans dReip iﬁ§ti£lti:é‘iatHBHer'I‘Pﬁhtp%' b%@ﬁ) thaesfa'gaﬁh and
second cl anp neans are- spaced art 1El’e det er m ne Initial | St ance.

A
speci men of FidRorens 10,Lny §§eHnFE1E nwoBRBeFMBAtaPeFdsioBd #BEnted on

t he a>O<I| eI 86 afillr st aapd dséyohdecamp Nngesns! etsdzaacsa gpakhebii gst and ;
second cl a t ;and_second,cl a nmeans .are_copnstructe
so t hat thgpdggéé#ﬁ%FTéﬁggeﬁgfﬁéaFaﬂ%sg?nfﬁé C6|F8g§1F§nt8ﬁ Vﬁﬁﬁegﬁ(§94 nm
so that the s@ectms@edﬂaslumpedndhérebyahapoalneﬁ1mauntedgbh thet amlen8les
(254 M) . Cargnd Soi bl ttﬁéesgpgﬁgnsanﬁtgwgesksd of0ReNl -2V g yNdue
sl ack betmeen the co ts e specinen i s not taut

If an attenptSeEORAIRL QQPrﬁEﬁ%sa.tah?-sp@b?nﬁhrﬁétﬁﬁénsﬁﬁenélﬁiﬂm§e§ﬁ§n§

10dt helre Id S aa%é @mﬁﬁ&t@a féSkh&'fla{:héhelﬁﬁﬂﬁbaEBeWEEnbehéu?hﬁﬁt eéGtolo
undue | oadi ng, duri e in Ci anp _neans

and t hus dan%a% %&4?%% tHe %ﬁbg%ﬁﬁﬁﬁt??gg mﬂFEF°ngPa§|$§e gBFﬁémFBcord of

t he properoleslampedmthgmebmehaseangomeaabdlengthhof tenddneheshd26dchi ne
20 detects ! g ANceatobes LARLAALALE LHE'sbOE1BACEEPHe' BBt 88UE TR0t O

illustrative enS|I I ng nach
have undue slack: between the collets 72, 54 and also that

the specimen is not taut. If an attempt is made to mount
a taut specimen between the clamp means 6, 10 there is a
15 substantial risk that the specimen will be subjected to
undue loading during the mounting of the specimen in the
clamp means 6, 10 and thus damaged so that the subsequent
test will not give a true record of the properties of the
specimen being tested: if this is done, the machine
20 detects this and stops, lndlcatlng that the specimen is
pre-loaded. ' :
-The illustrative tensile testing machine will
have already been connected to a suitable power supply and
switched on so that the motor 32 will be running at its

-/

25 constant speed (a suitable motor may run at a speed of 1500
revolutions per minute); however, the electromagnetic
clutch 42 will at this time remain disengaged. Having
mounted a specimen to be tested in the clamp means 6, 10 as
hereinbefore described, an operator presses a start switch

30 92 to commence the test. Operation of the start switch
causes the electromagnetic clutch 42 to engage thereby
transmitting the drive from the motor 32 to the pinion 44
and starting to move the rack 46 and thus the carriage 12
to which the rack is fixed, downwardly (viewing the Figures

35 2 to 4 of the drawings) so that the distance between the
first and second clamp means 6, 10 gradually increases.



ﬁave al ready been connected to a suitable power supply and switched on so

that the notor 32°will be running at. its 25 constant speed (a suitable X
motor may vun at a speed of 1500 revol utions per mnute); however, the

eledtronagnetlc clutch 42 will at this tinme remain di sengaged. FBV|ng
- nmount-e§ a*specinen to'be tested in the cla means 6, 10 as hereinbefore
de§e#|bed an operator presses a start switéh 30 92 to commence the test.
Qperation of the start switch causes the el ectromagnetic clutch 42 to
engage thereby transnitting the drive fromthe notor 32 to the pinion 44

and starti y e ka 4 n u he, carriage 1 whi ch the rack
Is fixed, ?§e?§ Ket 8gﬁggé?e§9§5g5et5ahlgf P%egg?aﬁfﬁag%lQB
that the d|sta@eerbegWeEﬁteMe38iase audhsebahdtbeaspratansae i8 dP&dpek| y
I ncreases. Rifute JNE€napeed, OEhEhﬁlE?EHEe3ge@Qgehh@héakh9§t05nhh§econd

reduction gearing sy Stem 38 afe such that the strain rate is
mnute, that i€ a?ﬂemﬂﬁgﬁahﬁﬁrﬁéﬁﬁéehytﬁBefFP§P dRa’ ée@@hdeﬁﬁﬁﬁpmﬁﬁaﬁ§

i ncreases §y one inch (20pdraflofVEEYtHeNBta&rtSswitch 92 at ©Rer ahmnentohe
the start smntc@ Qé at éhe sane tine tart% g dlstaﬁce recorder gg t he
control systenf-#heSr2c +ﬁ§?nﬁﬁlﬁ§°8€§efo° aTBEaSOPREOL nPYFLEF i EPSnce a

di stance of tenecorfies betrgnept tbahave ahetbpatnayibdt déehanhbe paws 60 of
the collets 54d15@a%@8“o%“€eﬁ'§ﬂ9h%g ?Eé@smﬁ) 1Qh§£eéb“thgebéab9ﬁg'a'

relation. The straln gauge syste al so’ Act'uat
measur e strai nPekveen FE@oBéwﬁhéos?fthg ﬁﬁ&%ﬁ#§d548haalUhﬁﬁetbﬁrﬁlﬁmﬁauge

system 76 j@digédRs @benotase81§r£hémttshltﬁaQDEéaaeﬂontha@héhetkssh
sReci men is already | oaded é hat 15 t ﬁa PeEL may . have begn
SRFetohed dur i HEUFBUAPERERDLE ubBn? LAE EFBUBERASAL) CHLE; HAF FC BRoshERni ch
results in thestesinbandgtst npperdather stpoailed measutadl ur Shotihd thet r ol
systemof the gpehipeqliqdrSG006d %8 §fE8PE8¢b " when the start switch is
operated, that the test specimen is already loaded (that is
15 that the specimen may have been stretched during mounting
between the clamp means) a signal is given which results in
the test being stopped and recorded as a failure. The
~control system of the machine is arranged to record the
distance moved by the second, moving collet 54 and the load
20 registered by the strain gauge system 76 at incremental
intervals of distance. The control system is also arranged
to record the maximum load indicated by the strain gauge
A system 76. The control system is designed to include a
factor in the recording of the distance moved by the
25 moveable second clamp means 10 to compensate for movement
of the bracket 70 of the strain gauge system caused by the
load applied thereto. _ :
Assuming that there is no initial failure, the
motor 32 continues to drive the carriage downwardly thereby
30 increasing spacing between the first and second clamp means
6, 10. Pulses generated by the notched disc 48 interacting
with the photoelectric system are transmitted to the
- distance recorder and added to the initial distance
recorded of ten inches (254 mm). After the carriage 12 has
35 moved a small distance, the strain gauge system 76 should
start to record a load on the test specimen. However, if



dirstance noved by the second, noving collet 54 and the |oad 20 registered _
by t.he_strain gauge system 76 at incremental intervals of distance. The
cont systemis also arranged to record the nmaxi num | oad indicated by the
stra auge system 76. The control systemis .designed to include a factor
int recordi ng of the distance noved by the 25 noveabl®e second clanp .
meaRs 10 to conpensate for novenent of thd®racket 70 of the strain gauge®
system caused by the | oad applied thereto. Assum ng that there is no
initial failure, the notor 32 continues to drive the carriage downwardly

t her eby 30 |ncrea5|ngB9RaC|ng bet ween the first and second cl-anp neans 6,
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noved by the carriage 12 before the strain gf system 76 starts to record
any | oad on Fher§595Pnéﬁrapsﬁdbé°t shadr show heoﬂlét@mesfbattw ghe

test. The ceptsel afisEedbAl thampefrians tsestnmg:ermhlanqmesietﬁae:ranﬁ@
arranged so st ance .bet ween the and s ond C
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Shoul d t rain gauge system /6 start to record a e test \J
speci nen bef%P%c%ﬂénfallure di stance between the clanp means 6, 10 is

reached the test will should the strain gauge system 76 start to record
a load on the test specimen before the failure distance
between the clamp means 6, 10 is reached the test will
15 continue with the motor 32 moving the carriage 12 and thus
the second clamp means 10 at the rate previously mentioned.
As the spacing between the first and second clamp means 6,
10 gradually'increases the load measured by the strain
gauge system 76 and recorded by a suitable recorder of the
20 machine control system gradually increases. After some
time, the rate of increase will reduce as the test specimen
starts to yield and the load recorded may ultimately fall.
Finally, in most instances, the test specimen "
will break. Breakage of the test specimen will of course
25 mean that the load registered by the strain gauge system 76
‘will drop substantially immediately to zero. The control
system of the tensile testing machine, on recognising
breakage of the specimen by the sudden falling of the load
to zero immediately signals the electromagnetic clutch 42
30 to disengage, thus allowing the carriage 12 to be returned
' by the spring 18 to its initial position, the pinion freely
rotating as the carriage returns. - The return movement of
the carriage is cushioned by the dambing-piston and
cylinder arrangement 30 which acts as a dash pot ensuring
'35 that the carriage 12 is not returned v1olently to its
initial position.



15 continue with the motor 32 noving the carriage 12 and thus the second
clanp neans 10 at ‘the rate previously nentioned. As the spacing between t
first and second clanp nmeans 6, 10 gradually increases the |oad measured
fhe strain gauge systen176 and recorded by a suitable recorder of the 20
machi.ne control systemgradual ly increases. ffter sonme tine, the rate of

i ncr€ase will reduce as the test specinen starts to yield and the | oad

recorded may ultimately fall. Finally, in nost instances, the test specinen
wi |l break. Breakage of the test specinen will of course 25 nean that the
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cal cul ated usi ﬁd’ A< oI ¢ B nt §Thithey
spaci ng of thegalugepsystean i1 hEHy)st Maconde a load (that is when any
slack in the test specimen has been taken up): from that
15 point the further distance moved until breakage is, of
course, the extension of the test specimen. The printer is
also usually programmed to print a graph of load versus
extension. The eontrol-system may also be arranged to
calculate the proof stress.
- 20 Occasionally the specimen may slip in one of the
. collets 54, 72: if this happens, there will usually be a
sudden fall in the load recorded by the strain gauge system
76, followed by a further increase. The control system of
the tensile testing machine is arranged to recognise
25 slippage and signal a fajlure of the test, signalling
disengagement of the clutch 42 and terminating the test.

' The use of the electromagnetic clutch 42 allows
substantially instantaneous re-setting of the testing
machine for testing a new specimen, thus increasing the

30 test rate, especially in comparison with previously used
screw operated tensile testing machines. 1In a screw system
it is necessary to screw the moveable clamp means back to |
its initial position (that is the reverse movement to the
movement occurring in the actual test): because of the

35 fine pitch of the screw necessary to give the fine movement
which occurs in the actual test it is not possible readily



di stance noved by the second clanp nmeans 10 when the strain gauge system 76
f|r/~\hecords a load (that is when any slack in the test specinmen has been
t ak @vo fromthat 15 point the further distance npved until breakage IS,
aof Ogurse, the extension of the test specimen.. The printer is also usuaIIy
ptrogrammed to print a graph of |oad vers extension. The control system—_
may* al so be arranged to cal cul ate the prggf stress. 20 , L
Qccasionally the specinmen may slip in one of the collets 54, 72: if this

happens, there mrll usuaIIy be a sudden fall in the |oad recorded by the
strain o SYSbENL oi8%|8feﬁr?¥1ﬁ fuﬁghah«,esr fénBer 28 FaRLEAl thystem
of the ensr ine 1's arr to recogni se 25 slippage and

signal a fam¢Yﬁ%P%# Iﬁ% Yexy, r§Pgﬁ&YIFﬁg18Fséﬁ§§§é ROSdftiCRe YSHBECR 42 and
teL mt natl n?sléf@wl esthe ThEcKSEnaf pihgosl aeivewageebmc iel lébﬁbcé.alalyl ows
substanti a antaneogus. Le:sett t | for. testing a
nem/specrneﬁg ?%Bi % ?eﬁgPﬁa Ffies bggg %8 %5% %rgﬁ r?ﬁecgrrparrsong
with prEV|ewsivlmgedndcdemwepemambdrteasrreaﬁeiylbg m&&hrﬁed- IﬁéaeSCrew
systemit i D)6 _ , 2 i

initial posi
t he actual {eetd
give the fie.a0
readily e
t he noveabl| E*FT&RFveTy
rack angg pi adsss.

eversed. t%ﬁrﬂ&% ??Prgrrx‘s'%@a%%?&?FQF@%P?E“?P@EQE*SP?%' Cpoie e,

that the rack and pinion are maintained in positive meshing

engagement so that the driving face of the teeth of the
pinion 44 are always in engagement with the same face of
15 +the teeth of the rack when the machine is carrying out a
test so that no errors are likely to arise due to any play
between the rack teeth and pinion teeth.
The overload clutch coupling 40 is arranged to
allow slippage of the drive between the gearing system 38
20 and the electromagnetic clutch 42 should a safe loading of
the testing machine be exceeded during a test - this also
will result in the test being aborted.
The control system of the illustrative tensile
testing machine also comprises means which will terminate
25 the test when the holding means have moved relatively
through a predetermined distance (viz. three inches, 76°2
mm) from the start of the test, not as a "fail" but as a
successful test causing the control system to initiate the
same operations that are initiated by breakage of the test
30 ‘specimen. The tensile testing machine also comprises an
overrun micro ‘switch mounted in alignment with the carriage
12 so that should the other termination systems fail, the
carriage will operate the micro switch, disengaging the
clutch and terminating any test underway.
35 ' It will be appreciated that in the illustrative
tensile testing machine the collet jaws are so constructed



rack and pinion are maintained in positive nmeshing engagenent so that the
driving face .of the teeth of the pinion 44 are always in engagenent vm't
t he sane face of 15 the teeth of the rack when the machine .is carrying bt

a test so that no errors are likely to arise due to any play between the_
rack teeth and pinion’teeth. The overload clutch coupling 40 is arranged to
al I'ew sl i ppage of the drive between the geaﬂ%m)Systen138 20 and the

el ectromagnetic clutch 42 should a safe | oading of the testing nmachi ne be
exceeded during a test - this also will result in the test being aborted.
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As hereinbefore mentioned the tape peel force
testing machine is substantially identical in construction
15 to the tensile testing machine described hereinbefore apart -
from a few minor details. One difference in detail which
arises is that a different gearing system 38 is used so
that the rate of movement of the second clamp means 10 of
the tape peel force testing machine is five inches (about
20 127 mm) per minute as compared with the one inch per minute
movement rate in the tensile testing machine. The tape
peel force testing machine (see Figure 1) comprises,
instead of the support bracket 84 at the top of the
machine, a support brackét‘94 secured to a side portion of
25 the machine frame 2 and comprising an axle on which a reel
96 is mounted for rotation and retained in place by a nut
98 which can readily be removed to change reels. The reel
carries a pocketed component tape 100, having a cover tape
102 adhered by a suitable adhesive (which will allow the
30 cover fape to be peeled off when the components are to be
used) to the pocketed tape to retain electronic components
in the bocketed tape. The illustrative tape peel force
testing machine also comprises a tape guide 104 mounted on
a front plate 106 of the machine frame. _
35 The first and second clamp means 6, 10 of the
tape peel force testing machine differ from those of the



fixed clanp neans, the strain gauge system could be associated with a -
nmoveghle clanp nmeans in a nmachine 10 otherwise similar to thé ill.ustrative’
. tens‘ﬁ%’testing machi ne, although in this instance the connections invol ved
woul'{ e nore conplicated. As hereinbefore nentioned the tape peel force
testing nmachine is substantially identical in construction 15 to the ° ~
temsile testing machi ne described hereinBéfore apart froma few ninor e
details. One difference in detail which arises is that a different gearing
system 38 is used so that the rate of novenment of the second clanp neans 10

of the fape, peel force testing,nachi;ne s, fi, i_ngh | 27
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tape pegp fpea@ihgsting machine differ fromthose of the 14 1 tensile
testing machine in that Lgstead of .the first and_j

second clanp rmeans 6, R0 t8Fe OPPERTICR \ﬁ%torﬁlh%gﬁ%s%trlsa&g‘%ﬁé%&et [bﬁeeelt ype
known as force testing machine a reel of tape to be tested is
mounted on the support axle carried by the bracket 94 and
locked in place by the nut 98. The tape is passed round
15 the tape guide 104 and a leading end portion of the cover
tape 102 is separated manually from a leading end portion
of the pocketed tape 100. The pocketed tape 100 is then
clamped by the spring clips 110 to the first clamp means 6
and the leading end portion of the cover tape 102 is
20 clamped by the appropriate spring clip to the second clamp
means 10. The peel point of the tape is thus between the
first clamp means 6 and the second clamp means 10 and is
preferably arranged to be sufficiently close to the first "
clamp means 6 that the second clamp means when it is moved
25 by the motor 32 pulls the leading end portion of the cover
tape 102 in a plane in which the clamp means 6, 10 lie,
substantially coplanar with the leading end portion of the
pocketed tape 100 (see Figure 1). '
In carrying out a tape peel force test the
30 control system of the testing machine is preferably
arranged to record the maximum peel force required during
the test and the minimum peel force required and to plot a
grapﬁ of load employed against distance moved by the second
clamp means. ' ' '
'35 : As no breakage should occur during normal
operation of the peel force testing machine, the test will



crocodi ke cli ps, positioned with the jaws thereof facing 5 one another.
However, any .convenient formof clip may be used provided that its holdi
force is sufficient to grip the appropriate tape w thout the tape slipping
during the test, while yet not damagi ng the tape to such an extent that the
tape~preaks or itself yields giving a false |oad 10 reading. In the
opexation of the illustrative tape peel for testing nachine a reel of
tape to be tested is nounted on the support axle carried by the bracket 94
and |l ocked in place by the nut 98. The tape is passed round 15 the tape
gui de 104 and J q._r%“pﬁ{ i 1 ted
manual | y flr oml%qagglg% % en poratti%ﬁ iﬁi {)c(?)ﬁéiﬁ:éq[i g%a%%@l%%?éf}ﬁgﬂocket ed
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pull's the | eading en ..the cover tape n a plane In
cl amp means 6herpinke fongdesayihed Wil pferande ttr thadrersER portion
of the pocket adbdtinfy WMiEHigre, Figure 1). In carrying out a tape peel force

test the 30 control system aqf.the tgstin chine is_preferably arranged to
record the maxi num peel %"@éﬂ rtg'tﬁ.ui&'éﬁ‘*oﬂ? Y THRmk e%%‘- neP t ’?ﬁ?ﬁjg’f el
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switch mentioned previously.
Both of the illustrative machines described
herein are of simple construction and are easy to use. The
15 machines are rapidly re-set for further tests. Because the -
machines are designed to deal with a relatively small load
range and to handle a restricted class of products, the

illustrative machines are also relatively inexpensive.
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1 usually be term nated by the control systemafter the second, noving
cl@ap, neans 10 has been noved through a predetern ned distance of. three

[ s {([err] m). However, should breakage or slippage occur the control
systenfis 5 arranged to recognise this and i.ndicate a test faillre while
term nating the test by disengaging the clutch 42 as herei nbefore descri bed
with reference to the tensile testing nacHiéne. Shoul d the (control systenje
fail to termnate the 10 test as nentioned above, the test will ultimtely
be term nated by engagenent of the carriage 12 with the mcro switch

menti oned previously. Eﬁth of the illustrative machines described herein
are of sinple construc id are easy to use. The 15 nachines are rapidly
re-set for further tests. Because the machines are deS|gned to deal with a

relatively small |oad rangeaa I dyct s,
the illustrative nachlnes areQ'asttg'nga %f§Ve y |nex§%ﬁ§i ga%Q&%?ggﬁg g%
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to be tested can be unt e t.he . holdln% neans are spaced by a
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spaced apart
being secured on a carriage moveable on the frame to and
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10 from an initial position in which the holding means are
spaced apart by the initial spacing, so that the second
holding means is linearly moveable relative to the first

" holding means; and a motor arranged, when operated to move
the carriage and thus the second holding means away from

15 the first, wherein the motor is arranged to drive a pinion
“through a clutch and a rack is secured to the carriage and
in engagement with the pinion whereby when the clutch is
engaged the carriage is moved to move the second holding
means away from the first, and the machine comprises means

20 operative when the clutch is disengaged to return the
carriage to its initial position.

2. A testing machine according to claim 1, ;‘:
wherein the means which returns the carriage comprises a
25 spring.

3. A téSting means according to claim 2,
wherein the machine comprises cushioning means arranged to
cushion the return of the holding means.

30

4, A testing machine according to any one of
claims 1 to 3, wherein the motor is a constant speed motor
arranged to move the holding means at a constant rate.

35 5. A testing machine according to any one of
claims 1 to 4, wherein the machine comprises means for

AW




hol ding:-means is linearly noveable relative to the first hol ding neans,
a notor arranged, when operated to nove the carriage and thus the secon
hol di fg means away from 15 the first, wherein the notor is arranged to
drive a pinion through a clutch and a rack is secured to the carriage a
i n .engagenment with the pinion whereby mhenn%ye clutch is engaged the
carvfage is noved to nove the second hol di means away fromthe first, and
t he machi ne conpri ses nmeans 20 operative when the clutch is disengaged to
return the carriage to its initial position. 2. A testing machi ne

accordi ng {0 Glidt ing WGl {615 BRI Mt SitK 4%%&@9@ |
conprises a 25 spring. testing neans accor ngto claim ﬁhereln

t he machi ne cd?ﬁif?’%%‘kt&%hﬁ%lh@%@%ﬁn%mged to cushion the return of

t he hol di ng nmeans. 30 4. A testing nmachi ne according to any one of clains
1 to 3, wherein the notor is co sIant speed not or r anged t 0, nove the
hol di ng means at a constant rlgt% madhine a%c°rdﬂ &Q iR ne
accordi ng 3 0o arhemwsin dfhe | @urstiing anelang\lmrmpnsém argpHo toe beggricses neans

2

for 17 coury #égbdevolutlons of the notor whereby to nmeasure the novenent
of the hol ding ans . A testing machine according to claims, 5
wherein the counting neans conprises a photoelectric system 7. A testing

machine according to anys one mfddi iy Rdifife AR LN US dhy Rnd RS Ne
conpri ses rreanﬁheéo for c{jri:easurl ng the 1oad) n%ngpl led to the speC| men.
A testing macht Sy Wheredn ‘Eﬁ@%r@‘?&ﬁlﬁﬁ%mqﬁg t he

| oadi ng apl i efbr measuring the loading applied to the specimen.

8. A testing machine according to claim 7,
wherein the means for measuring the loading applied
comprises a strain gauge system associated with the holding

15 means.

9. A testing machine according to any one of
claims 1 to 8, wherein the machine comprises means
initiating disengagement of the clutch when a test has

20- finished.

10, A testing machine according to claim 9,
\ wherein the means initiating disengagement of the clutch
comprises means detecting breakage of the test specimen.
25
11. A testing machine according to claim 9
wherein, the means initiating disengagement of the clutch
comprises means detecting relative movement of the holding
means through a predetermined distance.
30 .
' 12. A testing machine according to claim 9
wherein, the means initiating disengagement of the clutch
comprises a timer which operates to initiate disengagement
a predetermined time interval after commencing a test.
35
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conprises a strain gauge system associated with the hol ding 15 neans. 9.

A testing machine according to any one of claims 1 to 8, wherein:the

-mac conprises means initiating disengagement of the clutch when a test -

has finished. 10. A testing machine accordi.ng to claim9, wherein the

meanS”initiating di sengagenent of the clutch conprises neans detecting >
breakage of the test specimen. 25 11. A tek8ing machi ne according to clyjmf
9 wherein, the neans initiating di sengagenent of the clutch conprises #gans
detecting rel ative novenent of the hol ding neans through a predeterm ned

- distance. 30 12. A testiyg qgc ine;accor%%g& to clq%n19 erein,  the_neans
initiating di sengagenent>bf ¥ heRHREH"R ¢ SRECA L FRA7RH BerQfes to
initiate di sethmgerecedingrelizins yiwvikereincthatrachinaflcemprises meanys a
test. 35 i Jreghi C i t ecedi ng
cl ai s, mheréﬁﬁ}ﬁﬂ%fmigﬁéigg%onpr*gggfﬁ§%%§i§§régd?ﬂ§t?ﬁgd?é% ?ﬁ?ﬁ%él
spaci ng of the holding neans. 14. A testing machine substantially as

herei nbefore described w}h £ efes€tg hackRibe dsulsdeawciarfyoase 1 of the

acconpanyi ng drawj ngs, 15. A testi chi ne substanti al as herei pbefore
descr i boy v chereriieinee afsorioed MBS Toferenrects’ fatkadrehnen in

acconpanyi ng Eiguiergs.of the accompanying drawings.

15. A testing machine substantially as
hereinbefore-described with reference to and as shown in

\—/

Figur=s 2 to 5 of the accompanying drawings.
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