0 9 JUN 2D05 | NSTRUVENT AND METHOD FOR MEASURI NG PLUCK RESI STANCE OF
FASTENER MEMBERS BACKGROUND OF THE | NVENTION This invention relates to an
instrument and a nmethod for neasuring the resistance of the f@ tsner
menbers such as snap fasteners to plucking fromthe fabric of éa W8 and
the like to which they are attached. Fastener nenbers, such as snap
fasteners each consisting of a fenmale fastener nenber known as a socket
and a mal e fastener nenber known as a stud (the two nmenbers for use as a
conmbi nation being hereinafter called "fastener nenbers") and fancy

buttons, are in abundan&Ng§ﬁU§gN?a£ﬁBn&@Tﬁag #8& &ﬁx§be§5nent

manuf acturers today are requir o assure certain pluck Tesistance of
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In inthe U S

on smal |l -size articles have cone orce i those fasteners,
snap fasteners have a structure in which the male and fenal e fastener
menbers are resiliently ehgaged or disengaged, the nenbers being attached

opposite to each other to maggcrOrOMED! @pprng edgesrodna garnent fabric.
Each fastener nenber is secured in place with a backing nenber known as a

prong which consists of a flanged or annular base fornmed with several

sl ender protrusions or prongs extending wupright fromthe base. If a
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easily, an infant can swallow it or its backing
measuring the resistance of the fastener members such as snap
fasteners to plucking from the fabric of garments and the like
to which they are attached.

Fastener members, such as snap fasteners each consisting of

a female fastener member known as a socket and a male fastener
member known as a stud (the two members for use as a combination
being hereinafter called “fastener members”) and fancy buttons,
are in abundant use on garments and the like. Garment
manufacturers today are required to assure certain pluck
resistance of those fastener members as the Product Liability
(PL) Act and regulations on small-size articles have come in
force in the U.S. O0Of those fasteners, snap fasteners have a
structure in which the male and female fastener members are
resilientiy engaged or disengaged, the members being attached
opposite to each other to mate on overlapping edges of a garment
fabric. Each fastener member is secured in place with a backing
member known as a prong which consists of a flanged or annular

base formed with several slender protrusions or prongs extending

upright from the base. If a fastener member thus secured to the



menber. To avoid this danger, each snap nenber or other simlar fastener
menber nmust be guaranteed to resist plucking with forces at or beyond a
predeterm ned | evel. For exanple, an official standard in Europe demands
that a fastener pulled with a force of 90 N (newton) for 10 $dcatis8shoul d
not conme off the cloth to which it is secured. This standard has cone to
be accepted in this country too. Inspection for pluck resistance,

t herefore, has becone necessary at sewing factories. Now that the PL Act
has been enforced in Japan too, testing of this character is inperative.

Actual l'y, ?Q&Yé‘rcoﬁmé‘g Jpputaciyers, are. det erp ning (Lhe ;pl uek itrs?%‘aékgﬂge
by their own testing procedures,” because Fhe “%nforcenent regul-ati ons do

not stipul ate the ngas 6{1(90&?%%2&'5'1%%;@”5 a}#g&aﬁfﬁdeﬁge@ oA ottli{%rn%’i‘ﬁy%\gg

val ues presents a problem 0S’si proper eval uati on.

have alrea@Xs@é@@fdﬁQﬂﬁ@riﬂ@éELHE”%PJEHnﬂEEH“HHrﬂb§ﬂ§% hak nesiishance of
fasteners by Patent Application Kokai No. 9- 37811. Thé instrunent permts

proper i nspgetéOnavidh B&HESnd VAarp Bdd it tliale harateaf or &0 rTR&ampster, ugant (1)
presses the fabric of a garnent to which a fastener nenber (e.g., a socket
or stud neobetcddl astsarade f@siemRiogsddesisatthached faistthne@r puangdowiohher
backi ng nmenber, securely around the fastener nenber; (2) while about the
sanme time zohstecains eV f asdverner) fenidr seddndsorstes: lex @ottedome bliE the
directions at right angles to 2 0 9 JUN 2005 the sides of the nmenmber; and
(3) pulls theth ase efekcineitbers aaggured. This standard has come to be

accepted in this country too.

Inspection for pluck resistance, therefore, has become
necessary at sewing factories. Now that the PL Act has been
enforced in Japan too, testing of this character is imperative.
Actually, however, the manufacturers are determining the pluck
resistance by their own testing procedures, because the
enforcement regulations do not stipulate the measuring method.
Thus, much variation of the measured values presents a problem
of the impossibility of proper evaluation.

We have already provided an instrument for measuring the
pluck resistance of fasteners by Patent Application Kokai No. 9~
37811. The instrument permits proper inspection with less
variation than heretofore. The instrument (1) presses the
fabric of a garment to which a fastener member (e.g., a socket
or stud member of a snap fastener) has been attached with a
prong or other backing member, securely around the fastener

member; (2) while about the same time constrains the fastener

member with forces exerted in the directions at right angles to



in the direction at right-angles to the surface of the fabric to which it
is attached. To realize this sequence of steps, the instrunent conprises
means for pressing the fabric of a garment to which a fastener .menber is
attached, securely around the nenber, neans for constraining-éﬁeJ%Né@§ of
t he socket nenber, tensile neans for pulling the stud nenber away in the
directions at right angles to the fabric surface to which the nenber is
attached, and neans for nmeasuring the tensile force exercised by the
tensil e neans. For the neasurenent of pluck resistance there are two

testing nethods, destructive and non-destructjive. Neither directly
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pl uck resistance to plucking forces up t Imt. Conversely’if
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destructive. The invention is thus applicable to the both tests,
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instrument capable of 3 0 9 JUN 2005 testing, when desired, with tensile

forces greatesilbancahe foefpuenioeg | evelstud member away in the directions
at right angles to the fabric surface to which the member is
attached, and means for measuring the tensile force exercised by
the tensile means.

For the measurement of pluck resistance there are two
testing methods, destructive and non-destructive. Neither
directly indicates the pluck resistance with individual garments
to which test fastener members are attached. However, the
measurement guarantees the pluck resistance of the fastener
members made of the same material and'by the same manufacturing
steps. In the form of a nondestructive test, a fastener member
may be pulled with a given (reference) tensile force, and if
the member does not come off, then it is a concrete guarantee
for the pluck resistance to plucking forces up to that limit.
Conversely if the fastener is plucked off with forces below the
limit, the test is destructive. The invention is thus

applicable to the both tests, destructive and nondestructive.

Moreover, the invention provides an instrument capable of



The afore-described instrunent has a di sadvant age, however. Because its
measuring,means i s designed to continuously indicate the nunerical val ue
of force, it is necessary to nonitor con- stantly and determ ne pluck

resi stance and deci de whether it is passable or not case by ﬁ%FSUNEﬂiS
presents little problemin sanpling inspection but gives nuc b

i nconvenience in total inspection where a |arge nunber of articles nust at
atime be inspected and judged whether they pass or not given tests. The
present invention is aimed at providing an instrument and a nethod for
measuring s resi stance val ues of fastener nenbers such as fast ner
menber s pré@?gépg V%%Pd@9515%@ i Wb %??ﬁﬂ%ﬁrﬁﬂﬁﬁﬁ IR T Tm ey

invention is achleveg partial inprovenents in a nmeasuring instrunment as
descri bed ffit§hpRAEsLS ﬁé%ent Appli- cation Kokai No. 9 37811 (U. S Patent

5,798, 767). Pa e crl bov e

briefly outllnil’;%g %£$gean erence §ﬁ Ty befﬂa (ﬁﬁ efagb%%
details. SPMVARY, Cftlﬁﬁeéé\hfﬂ\ﬂé%éf&e €S& Ja'%“ trirn%\m%q? elndlca.te
pl uck-resi stance neasuri ng t rument or tener ers h conpri ses

hol der meapgef Alime POLE NGaBud BDET £o e 2 g@r{@rﬁeé&Mf&@ﬁo@ﬁt&&ercoﬁenber
is attached, securely around the fastener menber, a plurality of 4 D JUN
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the direction normal to the surface of the fabric where the fastener
menber i s phkasbed 6o ddie tabs iy @k enmziion wiedeeitor little problem in
sampling inspection but gives much inconvenience in total
inspection where a large number of articles must at a time be
inspected and judged whether they pass or not given tests.
The present invention is aimed at providing an instrument
and a method for measuring snap resistance values of fastener
members such as fastener members precisely, rapidly, and in a
simple manner.
The aim of the invention is achieved by partial improvements
in a measuring instrument as described in Japanese Patent Appli-
cation Kokai No. 9-37811 (U.S. Patent 5,798,767). Parts like

those described in the above literature will be briefly outlined

here and reference should be had to the literature for details.

SUMMARY OF THE INVENTION
The present invention provides a pluck-resistance measuring
instrument for fastener members which comprises holder means for
holding a fabric of a garment to which a fastener member is

attached, securely around the fastener member, a plurality of



means for nmeasuring the tensile force that is applied to the clanp
menbers, wherein said holder neans is supported by lift nmeans, said
tensi on detector neans conprises a nenber providing a fulcrum a nass

| ever pivotally supported at the fulcrumand a tension detecg@r yfaipg nass
| ever being coupled at one end to said clanp nenbers and adapted to act on
the tension detector at the other end. In a preferred enbodi nent of the
invention, the tension detector is set so that it can detect a reference
val ue of predeterm ned tension. While the reference value may be detected
using an electric switch as the tension detector that su rts the other
end of -t nELRBRRETORES { GRERBHS bt oL BTE 111P oL of e it Yo MBOITe AP S0 PO ST

i nvention is | oad_ce]l and the other._end of the er st.s. 0 t he. | oad
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enbodi nent of the invention uUses a second |oad cell, and the other end of
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| oad cell to determ ne any force above the reference value. The invention

al so providesns, nes hodté0si sRagtidditbrt hegildiddomprises a member providing
a fulcrum, a mass lever pivotally supported at the fulcrum and a
tension detector, said mass lever being coupled at one end to
said clamp members and adapted to act on the tension detector at
the other end.

In a preferred embodiment of the invention, the tension
detector is set so that it can detect a reference value of
predetermined tension.

While the reference value may be detécted using an electric
switch as the tension detector that supports the other end of
the lever, the tension detector in a ﬁreferred embodiment of the
invention is a load cell and the other end of the lever rests on
the load cell, the fulcrum and the mass distribution of the
lever being set so that when the reference value has been
attained the other end of the lever comes away from the load
cell to no load.

In this aspect the load cell may be designed to determine
tensile force up to the reference value.

Another embodiment of the invention uses a second load cell,

and the other end of the lever is located beneath, and away from,



resi stance of fasteners using the above instrument, which nethod conprises
the steps,.of (1) starting the lift means to | ower the holder neans, (2)

j udgi ng whet her the force on the tension detector is at or above the
reference value or not, (3) judging, if the force is below tf§g pefeomnce
val ue, whether the holder neans has reached the lower limt position or
not and, if it has not yet reached the lower limt position, repeating the
above step (2), (4) reporting that the test piece has passed the
inspection if the reference value is reached or exceeded in the step (2),
and reportiq% that the test piece has failed if the lower [imt position

i s reached™in T8 PaB)CeIihd g ARSEHORS FhdOTSCoRPaYs SRRehS AP RCE

met hod conyrising t he above steps which further conprises the step of
nmovi ng t he’?11%t neans backward after the step (4) or (5) and, when the

hol der neans hﬁﬁaf%%ﬂﬂﬁ%%htah%cﬁh%o%g%%% gi%EEhB%SEgkoﬂﬁgaﬁkﬁﬁngg%t fuékft

means. Mbreover, e | nvent) on provides a neasuring ne rses
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j udgi ng whether the force on the tensiion detector 1s at or above t

reference valgie s "o ddpd WHYI NG, stiafrttifﬂ% koce iirs Rehaw thei1spEer enece
val ue, whether the holder "neans has reached the lower Iimt position or

not and, iHoldehagedhd) A2IUNudng AolethRlr keackedckthen! ener tbhsibn
position, repeating the above step (2), (4) starting timng if the
reference detlarstdrs reathed adovexceeded fierchire stepe( 3y, npudgiBY dgdying,
whet her the force on
if the force is below the reference value, whether the holder
means has reached the lower limit position or not and, if it has
not yet reached the lower limit position, repeating the above
step (2), (4) reporting that the‘test piece has passed the
inspection if the reference value is reached or exceeded in the
step (2), and reporting that the test piece has failed if the
lower limit position is reached in the step (3).

The invention further provides a measuring method comprising
the above steps which further cbmprisés the step of moving the
lift means backward after the step (4) or (5) and, when the
holder means has been reset to the upper limit position,
stopping the 1lift means.

Moreover, the invention provides a measuring method which
comprises the steps of (1) starting the lift means to lower the
holder means, (2) judging whether the force on the tension
detector is at or above the reference value or not, (3) Jjudging,

if the force is below the reference value, whether the holder

means has reached the lower limit position or not and, if it has



the tension detector is at or above the reference value or not, and, if
the force.is at or above the reference value, reporting that the test

pi ece has passed the inspection when the timng has reached a reference
time, and (5) reporting that the test piece has failed if th&9 oWer20Bi m t
position is reached in the step (3). The method further conprises the step
of noving the lift neans backward after the step (4), (5) or (6) and, when
the hol der nmeans has been reset to the upper limt position, stopping the
lift means. Further, the invention nay further conprise the step of

t the lift h if the f bel th f
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fastener nmenbers and backi ng nenbers; ow chart of an exanple
of the neagly,ing mRlchadrcacqer ding ! asbhe lEh@S%@EekQMééltVQDueﬁnﬂe;Edelrﬁg' s

aviewsimlar to FIG 2 but show ng a nodif
that the test piece has passed the 1nspectlon when the timing
has reached a reference time, and (5) reporting that the test
piece has failed if the lower limit position is reached in the
step (3).

The method further comprises the step of moving the lift
means backward after the step (4), (5) or (6) and, when the
holder means has been reset to the upper limit position,
stopping the lift means. |

Further, the invention may further comprise the step of
stopping the lift in the step (4) and, if the force is below the

reference value, starting again the 1ift in the step (1).

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a front elevational view of a pluck—resistanqe
measuring instrument embodying the present invention;
FIG. 2 is a right side elevational view of the instrument of
the invention;
FIG. 3 is an enlarged front view, partly in section, of a

part of the instrument of the invention;



formof the invention. DETAILED DESCRI PTI ON OF THE | NVENTI ON An enbodi nent
of the present invention will be described in detail below wth reference
to the acconpanyi ng drawi ngs. The enbodinent is intended to illustrate the
invention and is not to be construed to limt the scope of tthe junvesi on.
Al t hough a snap fastener is showmn in FIG 4 as an exanple of fastener
menbers, it should be obvious to those skilled in the art that the

i nstrument of the invention can be used with other simlar fastener

menbers as well. Enbodiment 1 FIGS. 1 and 2 generally illustrate a
preferred enb n t t [ n e
i nventi on, g?h?E‘%e|ng (J¥5i¥éﬁﬁ%5£§:n e%né% g&gggﬁsgg ??%%%Hg?eﬁfﬁﬁf%? 3

shows fasgﬁgmgaé4fgg)ﬂgﬁggyga fabric-constraining or holder nenber, and a
mechani sm for operating those members. These are already known to the art

and reference pmy. be ihad tra Lhenaher ermant igaegiel bret8bUn8ab@Fing method
particulars. They are explained here only where necessary. FIG 4 shows a

conpl et e sgtcofdsipcd agie e LOMPA Yt chNa2@05 nents as an exanpl e of
fastener that can be handled by the nmeasuring instrument of the invention.
Referring to HIGS. 4 iand Ziew fsildrlam postIz.akdbatl eadwielyl a podifBedot h
hel d upright on a base franme 4 are fixed in place wth nounting nmeans such
as bracket®ymaoif sHwwinveiidsm.nenbers are nmade of a netal, e.g.,

aluminum A pivot 5 is horizontally

DETAILED DESCRIPTION QOF THE INVENTION

An embodiment of the present invention will be described in
detail below with referénce to the accompanying drawings. The
embodiment is intended to illustrate the invention and is not to
be construed to limit the scope of the invention. Although a
snap fastener is shown in FIG. 4 as an example of fastener
members, i1t should be obvious to those skilled in the art that
the instrument of the invention can be used with other similar
fastener members as well. .
Embodiment 1

FIGS. 1 and 2 generally illustrate a preferred embédiment of
the pluck—resistance measuring instrument of the invention, FIG.
1 being a side view and FIG. 2 being a front view. FIG. 3 shows
fastener clamp members, fabric-constraining or holder member,
and a mechanism for operating those members. These are already
known to the art and reference may be had to the afore-mentioned

literature for particulars. They are explained here only where

necessary. FIG. 4 shows a complete set of snap fastener compo-



secured to a portion near the top of the post 2, and the pivot turnably
supports a part near the left end of a weight |ever 6, via bearing neans
such as ball bearings. Near the top end of the post 3, there are a | ower

support bracket 11 and an upper support bracket 12 extended dﬁogﬁyﬁdﬁ (as
viewed in FIG 2), carrying a lower load cell 9 and an upper'To g | 10
secured to their opposing sides. Aright end part of the weight |ever 6

is received between the load cells 9 and 10 and is supported by the |ower
| oad cell 9. A slight gap Gis provided between the upper surface of the

ever 6 andophe Lobgs Log 81 10, Ja, ey J 1,k Gledied RYeEAE 1S

fixed a universal join consi s w part having a

spherical 3p3c8r8Rg BnsPAhheS foEtatdk I Mhddie shace and is integrally
connected to a rod” or chain 17 suspended downwardly. The position of the

pi vot 5 on, angetderi@gstalistdd but igm of, a tha Weioteverhnd ar eoehRogen1so
that at the equilibrium position of the |ever 6, the force applicable to a

clanp necpast S bhavh Nge cd ampr Ighbeds 4 o daseld ed deatrarelds iaqpivcal ent
to the m ni mum guaranteed tensile force (e.g., the afore- 9 0 9 JUN 2005
menti oned 90thewhant ired atence Mmadhieys recgakeds ohdtasthenans offheski silembers
character. \Were the gravity of the clanp nechanismis no small matter
appr opri at ereonpéasaf i omatwoll de be. medeirfigrunt.he A griaddtt . iFhéochapntallys
sheathed in a resin tube 18 and is termnat- ed at the |lower end with a
joint 16. qﬁ@ugg@e¢%iQkpqﬁtiqﬁgqqﬁnnthe top of the post 2, and the pivot

turnably supports a part near the left end of a weight lever 6,
via bearing means such as ball bearings. Near the top end of
the post 3, there are a lower support bracket 11 and an upper
support bracket 12 extended frontward (as viewed in FIG. 2),
carrying a lower load cell 9 and an upper load cell 10 secured
to their opposing sides. A right end part of the weight lever 6
is received between the load cells 9 and 10 and is supported by
the lower load cell 9. A slight gap G is provided between the
upper surface of the lever 6 and the upper load cell 10. To the
left end of the lever 6 is fixed a universal joint 7, which
éonsists, e.g., of a hollow part having a spherical space and a
ball 8 fitted in the space and is integrally connected to a rod
or chain 17 suspended downwardly.

The position of the pivot 5 on, and the mass distribution of,
the weight lever 6 are chosen so that at the equilibrium
position of the lever 6, the force applicable to a clamp

mechanism having clamp members to be described later is equiv-

alent to the minimum guaranteed tensile force (e.g., the afore-



16 has a vertical blind hole threaded internally, into which the upper end
porti,on of an externally threaded vertical bolt 15 is screwed. The
threaded bolt 15 carries at its lower end a set of jaws 24 and a

j aw-adj usting dial 21 which altogether constitute tensile nmeagg oy bgs
detailed later. A spur gear 14 is rotatably nounted on the upper surface of
the base franme 4, and a support bolt 13 stands upright fromthe spur gear
14. The upper end of the support bolt 13 is in thread engagenent with an
internally threaded hole of a support block 29. The support bl ock 29

SUPPOrt s auLAPE |z SUBROLLI NG of 206 O cc A/ LRRLT N0 fAl8 and 412N chor
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pressing a rrc n posi 0 are escri be n etail

bel ow. Thedetails 9kt the tﬁé1}:{%tﬂ%bc_!;%\éﬁ%tc?ésﬂéﬂneeeérﬁ%éngéﬂanqg\ﬂ{ iken,

descri bed in conjunction w view, partly

in sectiongnefianftestal aﬁ@fépf’faﬂ% Gorperfs ¥efdi -sHAl1 L Hd RdHCa, rmerer 28

is fixedly nmounted on the support block 29 with setscrews. A columar |eg
19 of a digravibaving a flat top surface to support a fabric and fastener
menbers is inserted into the vertical bore of the vertical cylindrical 10
09 JUN 2005 neEmbeth28nthT olglsledtilead hire a imggsire.tgibe Af8 paldyusetbanénat-
rubber. This arrangenent prevents the fabric presser neans fromexerting
excessi ve pdesturkee Foperssmd wartth 30 jrwvithgl @n direulerddnsdate edd the préss
the fabric portion around a fastener nenber extends over the top surface
of the diel27haghe vehtBorl b Euphdraled yrerdrst iizgimtralally, into which the

upper end portion of an externally threaded vertical bolt 15 is
screwed. The threaded bolt 15 carries at its lower end a set of
jaws 24 and a jaw-adjusting dial 21 which altogether constitute
tensile means to be detailed later.

A spur gear 14 is rotatably mounted on the upper surface of
the base frame 4, and a support bolt 13 stands upright from the
spur gear 14. The upper end of the support bolt 13 is in thread
engagement with an internally threaded hole of a support block
29. The support block 29 supports a fabric—supporting stage of
a testing table and means for pressing a fabric in position,
both of which are to be described in detail below.

The details of the testing table and tensile means will now
be described in conjunction with FIG. 3. FIG. 3 is an enlarged
view, partly in section, of é frontal part of FIG. 1. A verti-
cal cylindrical member 28 is fixedly mounted on the support
block 29 with setscrews. A columnar leg 19 of a die 27 having a

flat top surface to support a fabric and fastener members is

inserted into the vertical bore of the vertical cylindrical

10



shaft 38, which in turn rests on an armsupporting block 35 fixed
integrally to the support block 29 with bolts. To the rear end of the
presser arm 30 is connected the front end of a link 33 with a pin 34. The
rear end of the link 33 is connected to a generally disk-shagqf qu@

hol der 32. The link holder 32 has a groove to engage with th é Wﬁ of
the link 33 and is constrained fromturning, but it is novable along its
central axis. The link holder 32 is supported, through a bearing 42, on a
sl eeve of an armadjusting dial 31 that is internally threaded and neshed
with the external ,thread of a thre d horizontal shaft 36 fixed to,the
arn}supporP?ﬂéeﬁl%%kE%%9u$% %I%ibﬁﬁgf é”jﬁﬁné?é?’4§)dégﬁéﬁgﬁggageréPgﬁﬁfng
washer for ik ' ' S ri or .di.al
31, and 44?£2§ %%g§n$%%§§%i %%%%% %fgfé urﬁ?ﬁb%?%%ﬁgﬁgﬁggﬁmkﬁgg mfgg?géggs

it leftwardyassyieued éosyFAG 3, forcing the link holder 32 in the same
direction, thereby urging the link 33 leftward. Thus the fabric presser

arm 30 can turg sessder cd aekyd seapingdta] Iahmneund the kew zenbzkssshakt 38
to press the fabric with a fastener nmenber located in 11 0 9 JUN 20D5 the

space of i|tsbanaupertiswnirentd ahfsstthadr manded dedicgied ovied thentspnual |y
or automatically. Next, the nmeans for retaining the side faces of a
fastener senbecewnf|tlie @kplZ nedlhdRefer rihg ¢ cusGrt2d flye at hoeadedtabol t
15 is in thread engagenment with the joint 16 connected to the |ower end of
the chai n ekaénddtg woiwivarn fuomtdat umnversarm-supporting block 35

fixed integrally to the support block 29 with bolts. To the
rear end of the presser arm 30 is connected the front end of a
vlink 33 with a pin 34. The rear end of the link 33 is connected
to a generally disk-shaped link holder 32. The link holder 32
has a groove to engage with the rear end of the link 33 and is
constrained from turning, but it is movable along its central
axis. The link holder 32 is supported, through a bearing 42, on
a sleeve of an arm-adjusting dial 31 that is internally threaded
and meshed with the external thread of a threaded horigontal
shaft 36 fixed to the arm-supporting block 35. 1In FIG. 3, the
numeral 45 designates a retaining washer for the link holder 32,
43 designates a thrust bearing for the dial 31, and 44, 44 are
retaining washers.

Turning the dial 31 clockwise moves it leftward as viewed in
FIG. 3, forcing the link holder 32 in the same direction,
thereby urging the link 33 leftward. Thus the fabric presser

arm 30 can turn counterclockwise pivotally around the horizontal

shaft 38 to press the fabric with a fastener member located in
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joint, as already described. The threaded bolt 15 has a |arge- dianeter
head fornmed at the |lower end, which supports a horizontal jaw supporting
plate 26. Three jaws 24 are attached to the jaw supporting plate 26 with
hori zontal pivot pins 39. As shown in FIG 3, the jaws 24 are { &pamedpst
the lower end, wth the inner side being nearly vertical. The jaws 24 have
a circunferential groove each formed along the outer periphery, and a
ring of coiled spring 41 is fitted in those grooves of the jaws 24 to bias
the lower ends of the jaws normally in the open position. Above the jaws

24, the thread 15 .ex t h..kn t d gfﬂg@ i
internally t rggﬁgggﬁglgtgo %E%Zafaaﬁgg?ugFPhg Eﬁg? 3%?922 hat %%%#%ﬁ%gted
coni cal | owey tuR@ ha@luatiNg Bel LupbREESELAgydownward can push apart the
upper inner side portionS of the jaws 24. "Here again the jaw adjusting

dial 21 may bendesi gned meahdr forBpdakliyify tAUt oM@E| £atéy.oWd hrddener
construction described, turning the jawadjusting dial 21 clockw se round

its verti calemdxirs wdrlilves thelpanwsd24 RE2c0r9ndUbb2p08. pj viHal thyreaddde
hori zontal pivot pins 39, whereby a fastener nenber is clanped in place.
Referring bolkEl G5 25 tihe thuppdr enhebeméBti winhdehwejdinhl 1§ comveabted byo
lift means now to be described. An electric nbtor 46 is nounted to the
under si de d¢fhet Heweasentr affethesghaint extending doenhedd whewt 48 fundetensnl

t he upper end of an output shaft 47 of the notor. Power is transmitted
fromthe td6LREd wWSealrggdyodgscribed. The threaded bolt 15 has a large-

diameter head formed at the lower end, which supports a
horizontal jaw-supporting plate 26. Three jaws 24 are attached
to the jaw-supporting plate 26 with horizontal pivot pins 39.
As shown in FIG. 3, the jaws 24 are tapered at the lower end,
with the inner side being nearly vertical. The jaws 24 have a
circumferential groove each formed along the outer periphery,
and a ring of colled spring 41 is fitted in those grooves of the
jaws 24 to bias the lower ends of the jaws normally in the open
position. Above the jaws 24, the threaded bolt 15 exténds
through, in thread engagement with, an internally threaded hole
of the jaw-adjusting dial 21, so that a truncated conical lower
part of the bolt projecting downward can push apart the upper
inner side portions of the jaws 24. Here again the jaw-
adjusting dial 21 may be designed to turn manually or
automatically.

With the construction described, turning the jaw-adjusting

dial 21 clockwise round its vertical axis drives the jaws 24
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spur gear 14 of a larger dianeter in nmesh with the wheel. The spur gear 14
is internally threaded along its center hole, in engagenent with a nale
thread forned in the | ower part of the support bolt 13. The | ower end of

the support bolt is a shaft portion not threaded but is for i
vertical splines 50. The splines are neshed with verti cal grggﬂgghéqzm% a

hole of the base frane to constrain the support bolt so that the bolt can
nove up and down but not turn round. Enbodinment 2 FIG 6 shows a
nodi fication of the enbodi ment of the inven- tion. In place of the two

ts 2, 3_i he_first di t i ngl e. 31 di [ ted
[ Shape w PRYBCTAR| PRVERS Mot 0t Abah Y Hla 1 1be T “IeARe & descerar
i ded - ' s which in t t I 6 of limted
s, The PrARECond SHPRaTi B0t ERd brovi ded with a universal joint 7. and

the rear end CRLELES; By W) G Wo T t@%%oeéq@g%wuﬁszgngg%g%%icgﬁw

ot her weight, or an additional weig J use

plurality gbyuweights Dyt bee Sx&hangeadlye suspendad from dlddtali dashbi-ons
along the |l ever 6. The upper end of the post 3 is provided with a pair of

brackets 1lis dduntsd €| oad eeddrHids of finebdse thadowerso bisacketutd. aAn
additional load cell 10 may be attached to the wupper bracket 12 as well.

The rest otobvheedoniséelicd8 ofisted tthe tlsanepmse tdat oof drhewempudadisimerit 47 of
descri bed above. This nodified formrequires a single post instead of two,
the motor. Power is transmitted from the toothed wheel 48 to a
spur gear 14 of a larger diameter in mesh with the wheel. The
spur gear 14 is internally threaded along its center hole, in
engagement with a male thread formed in the lower part of the
support bolt 13. The lower end of the support bolt is a shaft
portion not threaded but is formed with vertical splines 50.
The splines are meshed with vertical grooves 51 in a hole of the
base frame to constrain the support bolt so that the bolt can
move up and down‘but not turn round.
Embodiment 2
FIG. 6 shows a modification of the embodiment of the inven-
tion. 1In place of the two posts 2, 3 in the first embodiment, a
single post 3 is used in an inverted L-shape with a cantilever
arm 3’. Near the free end of the arm 3’ is provided a fulcrum
pivot 5, which in turn supports a lever 6 of a limited mass.
The front end of the lever is provided with a universal joint 7,

and the rear end carries a weight W. The weight is suitably

changeable with other weight, or an additional weight may be

13



and the arm 3 allows the fulcrumpivot 5 to be located closer to a
fastener pulling mechanism Wth a [ower lever ratio, a snaller weight W
can produce a greater nonent of |ever force, thus rendering it poss %e to
reduce the size of the instrunment. Operational Exanple 1 As WP

appreci ated on the whole fromthe above explanation, the operatlon of t he
pl uck-resi stance neasuring instrunent for fastener nenbers wll be
described in detail below. FIG 4 illustrates various exanples of snap
fastener nenbers to be tested. In the drawi ng, (a) and (d) are backing

nb f th t t f [ fast
renber i n Brace. "(5) 13 5t G Toribr R i eRra g P sRge: i)
f I I d fl . F
asting, 1 AEtbroy hover =T MR PB4 08 7 TS bl fced on the surface of

the die 27, in rlignment, tgkt of the,thyierded kel b 13ir-ap¢ the
jaw 14 0 9 JUN 2005 adjustlng J?§1%§¥§is turne to cl aﬁp the%sﬁées of the

fastener peadREtd M p) ace, wWidd 4 hedawe124.0 Neanwliikadt ke Rh@SIBliear M
adjusting dial 31 is turned until its annular end presses the fabric

securely spraské® hol d Alheadaistiner] atdachkidigd menker, veeneatlhthetbabnec in
position together with the fabric. Next, the notor 46 is switched on to

turn the toopéedrddadt 1L amd wagldl | AoOteh tdat sufppdrt chaktrand ibheifsabhéec
hol der nechani sm supported by the bolt slowy dowward. It is now presuned
that the fsdme s pdialt @hdhchenmsiinent described above.

This modified form requires a single post instead of twd,
and the arm 3’ allows the fulcrum pivot 5 to be located closer
to a fastener pulling mechanism. With a lower lever ratio, a
smaller weight W can produce a greater moment of lever force,

thus rendering it possible to reduce the sizé of the instrument.

Operational Example 1

As will be appreciated on the whole from the above
explanation, the operation of the pluék—resistance measuring
instrument for fastener members will be described in detail
below. FIG. 4 illustrates various examples of snap fastener
members to be tested. 1In the drawing, (a) and {(d) are backing
members of the same structure, each having prongs for securing a
fastener member in place. (b) is a male snap member having an
enlarged flange. (c¢) is a female fastener member likewise
having an enlarged flange. For testing, a fastener member

affixed to a fabric is placed on the surface of the die 27, in

alignment with the axis of the threaded bolt 15, and the jaw-

14



distribution of the lever 6 are adjusted beforehand so that a tensile
force of 90 Nis applied to a test fastener nenber while the lever is in
its equilibriumstate. Then, when this reference value is exceeded, the

| oad on the lower load cell 9 1is naught and, at this point, deghwgﬁ
pluck resistance is assured if the fastener remains unrenove romthe
fabric. If the fastener is plucked off before the above point is reached,
it is off the standard or has failed to neet the requirenment.  The above
requi renent may be conbined with a tinme factor; stopping the notor at the

stage when hectenyi Lieafosoe, 90 N has cbeen.feached: o, exceaded.c ol ding

the state and seeing | orce at or above 90 N

i's maintai Redpekt 1n' ElBFét\QEEhp%%yﬁ)eL@s ehd hermé&wm(&aﬁr?e tie 68Y8 rm-

nmeasured by the |ower [oad cel sui t'abl e di spl'ay means ‘or to report t he

zero | oadaghndieali Agalhal {5ecnphes ance; val te diasu Deerner fﬁ' he some
appropriate neans, such as‘*sound or visible display neans. 15 0 9 JUN 2005

The latter fahdanehséehféljla@@ asttel ioldathdata pagsed 4ien dHisRe tlen®e.r
greatly facilitates the operation. Wiere the pluck resistance above the
standard i beheabk hkasfisledicthe pppetidmwatbgateldr Mitils ttsed adod ct.heNext,
nmeasured value is suitably indicated by sone display neans. The above
operation tha betevntfolseswipcloedfor nia ytwint thee twomhaceritred préoghnam
FIG 5 illustrates a typical exanple. At the starting point where the
fabric hol BBtlnRaks theipuppert reekecrpdsihe ombniq dxildais asdandsiber i s

set on the fabric
supported by the bolt slowly downward.

It is now presumed that the fulcrum point and the mass
distribution of the lever 6 are adjusted beforehand so that a
tensile force of 90 N is applied to a test fastener member while
the lever is in its equilibrium state. Then, when this
reference value is exceeded, the load on the lower load cell 9
is naught and, at this point, the given pluck resistance is
assured 1f the fastener remains unremoved from the fabric. If
the fastener is plucked off before the above point is rpached,
it is off the standard or has failed to meet the requirement.
The above requirement may be combined with a time factor;
stopping the motor at the stage when the tensile force 90 N has
been reached or exceeded, holding the state for 10 seconds, and
seeing if the tensile force at or above 90 N is maintained. It
is further possible either to indicate the value measured by the
lower load cell by suitable display means or to report the zero

load (indicating that the reference value has been attained) by

some appropriate means, such as sound or visible display means.
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hol der, and the periphery of the nenber is held in place by the clanp
means. First, a starting switch is turned on. At the stage Si, the lift
means to |l ower the holder neans is started for a slow descent at a
constant speed. The force the weight lever 6 applies to the |ower | oad
cell 9 is constantly nonitored, and the value nay be displ ayeld Iy ageage
or display wunit via control neans including an anplifier not shown. The

| ower load cell is initially subjected to the entire force at the end of
the weight lever, and the | oad comes to naught at the point the reference
value is attained. Hence the dlfference betmeen the reference val ue and

t he neasur%RF\ﬁﬁqﬁ?§@;¥¥%ﬁﬁlﬁ? Isorredpandilicd & dhehePeenBRFECfoFRR that is

lied to the test fasten AL the stage S2, whgther fhe {ensi|
force is HIoREC e Fife 1 eﬁ?gﬁ”ﬂé%@&et&%e%@rg e e

SUre that 1T o Har %ﬁbgdgneirlﬂ?‘se stredstbasr i et e SB5STONEDR u%%r%'? fand
and 1 notcdiie gbave lage S 5 repedted (.thes sLbenhandsalfoalqtie

stage S2 t ue st sanme as or (Qgreater than i.s 1 ndicated

via the broken dida 40 digs stage S7 mhere the passage of the inspectionis
reported by a speaker or colored lanp. If the lower linit position is

reached at theestaagerSIpdratiBansahhat tBatk-asteaeinhasnbeeni vy ucked of f
the fabric before arrival at 90 N, and then the failure is reported at the
stage S8. davguwimy ddersiagen.S7 FaG.S8, ithestehaesi 8 cepecstdekanphé se At
the starting point where the fabric holder means is in its
raised position, a test fastener member is set on the fabric
holder, and the periphery of the member is held in place by the
clamp means. First, a starting switch is turned on.

At the stage S1, the lift means to lower the holder means is
started for a slow descent at a constant speed. The force the
weight lever 6 applies to the lower load cell 9 is constantly
monitored, and the value may be displayed by a gage or display
unit via control means including an amplifier not shown. The
lower load cell is initially subjected to the entire force at
the end of the weight lever, and the load comes fo naught at the
point the reference value is attained. Hence the differenqe
between the reference value and the measured value is a value
corresponding to the tensile force that is applied to the test
fastener member. At the stage S2, whether the tensile force is
at or above the reference value (hereinafter referred to as 90
N) or not is determined, and if it is below 90 N, the operator

makes it sure that the holder means is at its lower limit
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the hol der neans at the stage S9. At the stage 510, a sensor or swtch
(not.shown) that has returned to the upper limt position detects the
reset position and stops the notor. Operational Exanple 2 In the

af ore-descri bed procedure, the flow represented by the broke -éine route
in FIG 5 is replaced wwth one indicated by a solid line, an e/N @si | e
force during the reference holding tine (hereinafter referred to as 10
seconds) with the reference |oad (hereinafter referred to as 90 N) is
added for the measurenent purpose This stage may be performed, for

exanpl e, %éfsﬂﬁq S ntort0| tHE [ G mtol ! 3ot he E%E W.A9 &Sﬁyghéf the

stage S2 i's I's stop &d “At age 4 an

counting '@tk?élarﬁfrgi Al tahae ﬁltea%eca sourgy! aVa\i%eCQ'émthggsbﬁedQQe for a

unit time period (e.'g.,” one secon When the cunul ative count is |ess

than 10 segdSsr ww N, he qrscqn@flcta%dl Qad ¢ekl pabkthe1$hageoSenés at
or 17 D 9 JUN 2005 above the reference value or not is determned. If it

is below dtwyd efEnenee wWldupashe geyelfe thet UunBpet@ibheist agpobtedWbere the
notor is started again. If it is at or above the reference value the next
unit tine seEitdner sdoreddakpat tife tseagewss. litfitt hestoiiohi hy atathed

stage S5 is at least 10 seconds, the passage is reported at the stage S7.

The procedilr ethis steygeatsed idnticanat thias shegéablenhe habtbeeansliabedryffs
reversed and, when the holder neans is reset to the upper |imt position

at the stidipe BHgia keflore argdneli 8tsLppedanndthie égﬁuféﬂ\}ée 1s

reported at the stage S8.

Following the stage S7 or S8, the motor is reversed to raise
the holder means at the stage S9. At the stage S10, a sensor or
switch (not shown) that has returned to the upper limit position
detects the reset position and stops the motor.

Operational Example 2

In the afore-described procedure, the flow represented by
the broken-line route in FIG. 5 is replaced with one indicated
by a solid line, and the tensile force during the reference
holding time (hereinafter referred to as 10 seconds) with the
reference load (hereinafter referred to as 90 N) is added for
the measurement purpose. This stage may be performed, for
example, with the servo control of the motor in the following
way. If the stage S2 is YES or =290 N, the motor is stopped at
the stage S4 and time counting is started. At the stage S5
cumulative counting is done for a unit time period (e.g., onhe

second). When the cumulative count is less than 10 seconds,

whether the force of the load cell at the stage S6 is at or
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counter is cleared to conclude the whole cycle of operation. It is to be
noted here that, once counting is started at the stage $S4, the cunul ative
counter at the stage S5 should not be cleared wuntil one conplete cycle of

i nspection is concluded. This is because the test fastener hag3onn 209

wi thstand the force of 90 N for a cunul ative period of at |east 10
seconds. Where necessary, however, the cunul ative counter nmay be cl eared
upon each return to the loop of S4, for individual time counting. This is
applicabl e where the test specinen is required to wthstand a force at or

above 90 '\%Ee\rfe yn}@f@f&gfé %19? dﬁf 0 £ecandsieqlhe 1af 9tes gﬁwemed
a t

operation exa es were recte ection as to whet her

fasteners EHebﬁeEJE'@@r'f@éj wallSTihd I@freéteﬂq% L lt%eOfst%%eNS‘M” %Hek@ the
required for clearing the PL (product liability) regulatiions. However, the

reference vMatoe iseytdreaeragid f erentid rigmdthe rexepid ftihed r@f@@eﬁaéteners
18 9 JUN 2005 depending on the types of the fasteners to be tested. For

exanpl e, nmetahe btii¢ ansktorurti tvet ingarcoureting 6 sa dqould ibag kf etcehef st258 BlSor
nore to renove themfromfabrics to which they have been attached. Such a
change of ihetheferwrtind aiceloastaye edsiilsy adoneaist tlfe sexanpke the
illTustrated in Fig. 6 by (1) replacing the weight with a different weight
or (2) shipassggehes prixintiash athehiches toaite Silei gffheabamgerhael évercppRtsdch
a change is performed the control flow and the indicator settlng has to

be nodifiedbyl Forthkaifee Shitthhi g hatareen ERs9e)f ds gR¥ersed and,

when the holder means is reset to the upper limit position at
the stage S10, the lift means is stopped and the cumulative
counter is cleared to conclude the whole cycle of operation. It
is to be noted here that, once counting is started at the stage
5S4, the cumulative counter at the stage S5 should not be cleared
until one complete cycle of inspection is concluded. This is
because the test fastener has only to withstand the force of 90
N for a cumulative period of at least 10 seconds. Where
necessary, however, the cumulative counter may be clearéd upon
each return to the loop of S84, for individual time counting.
This is applicable where the test specimen is required to
withstand a force at or above 90 N for an uninterrupted period
of 10 seconds. |

The afore-mentioned operational examples were directed to
detection as to whether the fasteners to be checked satisfy the
reference value of 90 N which is required for clearing the PL
(product liability) regulations. However, the reference value

may be very different from the exemplified snap fasteners
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reference value 90 N and that for 250 N. This may be done in two ways. One
met hod is.done by nodifying the instrument shown in Fig. 6 into that
having an additional switch for switching between 90 N and 250 N and
addi ng an additional weight or shifting the position of the sag@ JWﬁBﬂﬁt
along the lever, while the flow diagramshown in Fig. 5 is nodifred

such manner that the S2 and S6 of Fig. 5 are used as they are for the
reference value of 90 N while the reference value in the S2 and S6 is
repl aced by 250 N for the reference value of 250 N and the setting of the

i cator hepaihl 6hC0, £RLTERPONCLPUY. PECONCL IELNOG,d & g Dy Ghangi ng

t he wei ght for a condition at ho pulling forcé is

applied Ockhife1 LASheper RIbats! S POBVLL AL AN il 6] mﬁ]{i;lggm&@:ﬂfc%d o

the Iower |oad cel senses the weight utomatica

sensi tivitysof Nthe hoek Cob Of £ S ¢ CORANTEAGH YradiiuS 1d) vithich 19eh RN 2005
exanple, there is no need of nodifying the flow diagramof Fig. 5 and the

reference MakHeatbathed 52sail H6chsnyseslt ashd frdarend R RS ceihamged t o
250 N. Wiile a preferred enbodi nrent of the invention has so far been

descri bed, eatishodbdde bin ofivé ottsariol ¢ hoskusSiktd el im Rike & by t(hat vari ous
ot her nodifications are possible wthout departing fromthe spirit of the
i nvention. répihoimgh tihe wpeghat iwitalk @xdanpfesr ard dhtused @)cempdteng tbe
perform ng judgenent or judgenent and notor control, but

position the the same weight along the lever. If such a change

is performed the control flow and the indicator setting has to

be modified by, for example, switching between those for the

reference value 90 N and that for 250 N.

This may be done in two ways. One method is done by
modifying the instrument shown in Fig. 6 into that having an
additional switch for switching between 90 N and 250 N and
adding an additional weight or shifting the position of the same
weight along the lever, while the flow diagram shown in Fig. 5
is modified in such manner that the S2 and S6 of Fig. 5 are used
as they are for the reference value of 90 N while the reference
value in the S2 and S6 is replaced by 250 N for the reference
value of 250 N and the setting of the indicator is switched
correspondingly.

Second method is done by changing the weight to that for 250
N in a condition that no pulling force is applied to the
fastener member in position and full weight is applied on the

lower load cell which senses the weight and automatically modify

the sensitivity of the indicator correspondingly. Thus, in this
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basical ly

| oad cells may be dispensed with if it is only necessary to te

whet her a-test piece has passed the inspection or not. Instead, sinple

on-of f se

nsor switches may be provided at the points where the upper and

| ower | oad cells are otherwise |located, in such a way that “h?ﬂ.ﬂmeﬁﬁﬂght
or

end of the | ever has noved out of contact with the |lower switc

cone into
al so poss

as
contact with the upper switch, a voice signal is given. It is
ible to provide neans whereby an additional weight to adjust th

bal ance of the lever is attached to the right end of the lever. As wll

ML OEL10r e0RL Y. P§§r&§ | LA QN £ tngsedijpfl}gtglgttfl}é;)%ﬁ%ﬂv} id%gi%fa?i o2 peLght

clear fro
| ever set

to a predet erm ne ensi on an e €eq rrum

e
be

position of Lhg teyefefbalpthe Jansi g0 fir PuldiNgd ast epely GlsaAp Fwans and

fabric ho
There is

means, an
present i
whi ch the

exerted onbthe descridsdd,s andshhend hddebeferrence thorsee skd 1éxer iedtba the

snap fast

| der means away from each ot her has reached a reference val ue.

N9a148 929 K 5o negdl @f meticul ously watching the neasuring
d accordingly the .efficiency of inspection is enhanced. In the

nventwionl e tdhepd ok 160 |Sng@inait used Han iaentioht has tbr augh
snap faster is pulled and thus the pulling force is not direct

ener the load on the load cells becones zero and slight gaps is

formed bet Weeh vaheoldawkloet Imcahiof tdwet i ayad aged (o ssSTind e edtthougc depayting
during the holding period (the attached fastener can be | oosened

el ongat e
under the

Bpphi e fape)t afF i HinwgIHemdvenon occurred and i f

Although the operational examples 1 and 2 used a computer
for performing judgement or judgement and motor control, but
basically load cells may be dispensed with if it is only
necessary to tell whether a test piece has passed the inspection
or not. Instead, simple on-off sensor switches may be provided
at the points where the upper and lower load cells are otherwise
located, in such a way that when the right end of the lever has
moved out of contact with the lower switch or has come into
contact with the upper switch, a voice signal is given.

It is also possible to provide means whereby an additional
weight to adjust the balance of the lever is attached to the
right end of the lever.

As will be clear from the foregbing description, the present
invention uses a weight lever set to a predetermined tension and
judges from the equilibrium position of the lever that the

tension for pulling fastener clamp means and fabric holder means

away from each other has reached a reference value. There is no

20
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the pulling force was directly applied to the load cells, a servo system
woul d have to follow the change to conpensate for this change. In the
present invention, thanks to the gaps between the |oad cells and the end
of the lever, a small elongation can be perm ssible within tﬁg ?@£§M5and
the operational exanple 1 (the flow diagramindicated by the”do 1ine
of Fig. 5 and thus the nore costly servo nmechanismshown in the
operational exanple 2 may be di spensed with. Also, if the elongation
exceeds a predeterm ned value (the |l ever contacts the I|oad cell) the notor

may further nti-n to rotate in_an.extra anpunt. w thout an ervo

neghagisnln?ﬁg %%eﬁgF%% %?u%;%n%?%gal%%nY%ﬁrﬁ?%éﬁﬁ&ﬁ%nﬁﬁ%%ﬁ’sﬁ¥¥%r guch a
t hat ! : § | ! t i

et of £ SCROrAERFTST REWEE P Bl A 08 ML R L e e i ng to

the oper ati onal,exaBPhLedeis SUEALISR! . ti2d b2 1IN 2005« What s chai ARG

is: 1. A pluck-resistance nmeasuring instrunment for fastener nenbers whicCh

conpri ses Bekdesn MERASUFEIwOLE fige s A APT fLs 0 r & s GATINRIY 2l WHUGH tae
fastener nenber is attached, securely around the fastener nenber, a
plurality phltiagpfoesdel s ncapabltecoly céadmpt ¢y drhecHastenercagrbanhdantien

nmoving in the direction normal to the surface of the fabric where the
f ast ener nmehberefsrantachercdt ois hexdmataed ogn aritke tengi dia s taeteec tthreg Lsednsenf or
measuring the tensile force that is applied to the clanp nenbers, wherein
sai d hol detheaedpadieells becomes zero and slight gaps is formed between
the load cell and the load cells. The test piece may elongate
during the holding period (the attached fastener can be loosened
under the applied force). If such a phenomenon occurred and if
the pulling force was directly applied to the load cells, a
servo system would have to follow the change to compehsate for
this change. In the present invention, thanks to the gaps
between the load cells and the end of the lever, a small
elongation can be permissible within the gaps, and the
operational example 1 (the flow diagram indicated by tﬂe dotted
line of Fig. 5) and thus the more costly servo mechanism shown
in the operational example 2 may be dispensed with. Also, if the
elongation exceeds a predetermined value (the lever contacts the
load cell) the motor may further continue to rotate in an extra
amount without any servo mechanism.
The operational example 2 contains servo mechanism for such
a case that the fastener requires a large stroke before the

fastener is pulled off. Normally, the designing of the detection

circuit according to the operational example 1 is sufficient.
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supported by lift means, said tension detecting neans conprises a nenber
providing a fulcrum a mass |ever pivotally supported at the fulcrumand a
tension detector, said nass |ever being coupled at one end to said clanp
menbers and adapted to act on the tension detector at the othﬁr end,
wherein the tension detector is a load cell and the other end UdfJ¥haiBever
rests on the load cell, the fulcrumand the mass distribution of the nmass
| ever being set so that when the reference value has been attained the
other end of the lever cones away fromthe load cell to no load. 2. The
instrument of claim1l1, wherein the tension detector is set so that it

det ects aWhefeienckavmédeist predeterm ned tension. 3. The instrunment of
claim2, wherein the load cell determnes tensile force up to the
reference value. 4. The instrunent of claim2, which further conprises

means whi ch, when whe,fieNsl Qi dalAHO ndas  #eh§Ct adtalehor @@r 222 S hdiN
2005 above the reference value, maintains the force for a predeterm ned
ref er encemp@bedd whichneomprishe haddetandwansf forainpllinghixcHFriheat a

EO”priSesggﬁméﬁEonfo'Qﬂﬂ% ell, a E%Q%egthﬁ%ps@? of sthe | gvglyls 10Gate
eneat h, and away from e second Toad ce to determne any force about
t he referencendal tiee 6fasfhendmsttautrit, ofa cbhaumalitwheo€i ncldvep massnibener
has  a diggéég éeQD %ﬁémping the fastener member and moving in the
direction normal to the surface of the fabric where the
fastener member is attached to the fabric, and tension
detecting means for measuring the tensile force that 1is
applied to the clamp members, wherein said holder means 1is
supported by 1lift means, said tension detecting means
comprises a member providing a fulcrum, a mass lever pivotally
supported at the fulcrum and a tension detector, said mass
lever being coupled at one end to said clamp members and
adapted to act on the tension detector at the other end,
wherein the tension detector is a load cell and the other end
of the lever rests on the load cell, the fulcrum and the mass
distribution of the mass lever being set so that when the

reference value has been attained the other end of the lever

comes away from the load cell to no load.

2. The instrument of c¢laim 1, wherein the tension
detector 1s set so that i1t detects a reference wvalue of

predetermined tension.

3. The instrument of claim 2, wherein the load cell

determines tensile force up to the reference wvalue.

4., The instrument of claim 2, which further comprises

means which, when the tension detector has detected any force
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7. A nethod for neasuring the pluck resistance of fastener nenbers using a
measuring i nstrunment which conprises holder neans for holding a fabric of
a garnent to which a fastener nmenber is attached, securely around the
fastener nenber, a plurality of clanp nenbers capable of cl arfpd niyNt 268

fast ener nenber and nmoving in the direction normal to the surface of the
fabric where the fastener nenber is attached to the fabric, and tension
detecting neans for measuring the tensile force that is applied to the

cla menbers, wherein _said hold nmeans .i s support ed lift neans, said
ool on BBt e ERTE abiE | Cadug, maBaPLaTEey JFHE aTPEFEr ufbTa Rase

| ever pi yateaklkyrauppdrietbtindeheetibgrameng .a tension detector, said nass
| ever being coupled at one end to said clanp nenbers and adapted to act on
the tension detector at the other end, said nmethod conprising the steps of

(1) starting sherhiftingeansed® boWelather holwern MBaRhe { Donipsd@eBIa
whet her the force on the load cell is below the reference value or not,

(3) j udgisegonff lore feside 31d bENBWOLRETT @REr etfceths alaBer whét HCHERE hol der

means ha%e&%@%ﬂedahﬁea%9yekr$m”1EhePQéééﬂ&”héHdrEElF”EE ddtdrini@s apgt yet
reached the lower |imt 2005 position, repeating the above

step (2) forgy ﬁ@@@ttﬁh&;#ﬁﬂ%?epﬁé V@é@% pi ece has passed the inspection if
the reference value is exceeded in the step (2), and reporting that the

test piece has failed if the lower imt position is reached in the step
(3). 6. The instrument of claim 1, wherein the mass lever has

a distributed mass.

7. A method for measuring the pluck resistance of
fastener members using a measuring instrument which comprises
holder means for holding a fabric of a garment to which a
fastener member 1is attached, securely around the fastener
member, a plurality of clamp members capable of clamping the
fastener member and moving in the direction normal to the
surface of the fabric where the fastener member is attached to
the fabric, and tension detecting means for measuring the
tensile force that is applied to the clamp members, wherein
said holder means 1is supported by 1lift means, said tension
detecting means comprises a member ﬁroviding a fulcrum, a mass
lever pivotally supported at the fulcrum and a tension
detector, said mass lever being coupled at one end to said
clamp members and adapted to act on the tension detector
at the other end, said method comprising the steps of (1)
starting the lift means to lower the holder means, (2) Jjudging
whether the force on the load cell is below the reference
value or not, (3) judging, if the force is below the reference
value, whether the holder means has reached the lower limit

position or not and, if it has not yet reached the lower limit
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8. The method of claim7, which further conprises the step of nobving the
lift means backward after the step (4) or (5) and, when the hol der neans
has been reset to the upper |imt position, stopping the lift nmeans. 9. A
nmet hod for neasuring the pluck resistance of fastener nenberg g qhmgmﬁ5
measuring instrunent which includes holder neans for holding a fabric
garnment to which a fastener nenber is attached, securely around the
fastener nenber, a plurality of clanp nenbers capable of clanping the
fastener nmenber and noving in the direction normal to the surface of the
fabric where the fastener nenber is attached to the fabric, and tension

det ecti NnGodBEANSNf, Ok epBABURY NELd NoodeeNSide (201,Cq 4l habpbst aRpl tiett tihd he
cl anp nmenbers, wherein said holder neans is sup Bgrted by lift nmeans, said

t ensi on 1ﬂ§¥ééﬂﬁﬁ§ ReanBagdRPr FaesIRSRASION Flov |ﬁ@f§r?%¢%rYﬁﬁu%a%ﬁass

l'ever pi vQlaldieasupporieds eép t ) f UbpRUMRRE tanGERBLEON thdetREHOrpi &l d Mass
| ever being coupled at one end to said clanp nenbers and adapted to act on

t he tensiti® detidecort fatthet HevstrhdiméhdPosat #omet hotieadhgst i 91 rida Lt eps of
(1) startdyng the lift nmeans to [ower the holder nmeans, (2) judging

whet her t e force on the tension detector is at or above the reference
value or not, (3) judging, if the force is below the reference value

whet her the ho deréﬂ?%&§ﬂﬂﬁﬁ 5§agmggmthe égﬁ_g %ﬁéymF%OQ%qgf@Q%g

pOSI tion or not an as not yet ower t PoOsSI tl on,
r epeat i ngtielpe cbonvaer isige rhe?) ] 1 f{t4)means backward after the step (4) or

(5) and, when the holder means has been reset tc the upper

limit position, stopping the 1lift means.

9. A method for measuring the pluck resistance of
fastener members using a measuring instrument which includes
holder means for holding a fabric of a garment to which a
fastener member is attached, securely arcund the fastener
member, a plurality of clamp members capable of clamping the
fastener member and moving in the direction normal to the
surface of the fabric where the fastener member is attached to
the fabric, and tension detecting means for measuring the
tensile force that is applied to the clamp members, wherein
said holder means 1is suppcrted by lift means, said tension
detecting means comprises a member providing a fulcrum, a mass
lever pivotally supported at the fulcrum and a tension
detector, said mass lever being coupled at one end to said
clamp members and adapted to act on the tension detector at
the other end, said method comprising the steps of (1)
starting the 1lift means to lower the holder means, (2) judging
whether the force on the tension detector is at or above the
reference value or not, (3) judging, if the force is below the

reference value, whether the holder means has reached the
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starting timng if the reference value is reached or exceeded in the step
(2), judging again whether the force on the tension detector is at or
above the reference value or not, and, if the force is at or above the
reference value, reporting that the test piece has passed thggi pgpegsi on
when the timng has reached a reference tinme, and (5) reportlng that t he
test piece has failed if the lower |imt positionis reached in the step
(3). 10. The method of claim9, which further conprises the step of
stopping the lift in the step (4) and, if the force on the tension
detector is below the reference value, starting again the lift in the step

(1). 11. AwIruakmiespssanten easisd Nohd, NSt ureRbst abtf ast eneichdaerdies s
whi ch conprlses hol der_neans for holding a fabric of a _garment to whi ch a
fast ener HERSer @lEttQﬁﬁﬁﬁfonsecﬁﬁ8F9tl%9ouERFttﬂ?oﬁgstéﬁép nefoer | ¢

pluralitytefrtehgnpif®abers taapabierehcs! daPLNTi 4 heed asdensr SpsdRtecand
noving in the direction normal to the surface of the fabric where the

fast ener iFenbBf ixtem t 4éhed TWAiHW f aBRie, "Hifdhe&nstiom f@ecect Phg Weans for

measuri ng Jdrhg ohengicketber g Eh@tofsab698|%ﬁg tRrkhenctagp1gBMRer SHiowherein
said holder neans is supported by lift neans, said tension detectlng means

conpri sesng medber the ovidiasy 4sf ubér udt bl Iteeer rpfoveate y vasiwsport ed
at the fuylery %ﬁgdtﬂafce@%once@%tgﬁ %rgah%@ S ﬂrﬁev% %&@1 oyplad at

one end to sa | anp nmenbers an pted to act on enS|on det ect or
at the otther twiming 2Bas reached a reference time, and (5) reporting
that the test piece has failed if the lower limit position is

reached in the step (3).

10. The method of claim 9, which further comprises the
step of stopping the 1ift in the step (4) and, if the force on
the tension detector is below the reference value, starting

again the 1lift in the step (1).

11. A pluck-resistance measuring instrument for fastener
members which comprises holder means for holding a fabric
of a garment to which a fastener member is attached, securely
around the fastener member, a plurality of clamp members
capable of clamping the fastener member and moving in the
direction normal to the surface of the fabric where the
fastener member 1is attached to the fabric, and tension
detecting means for measuring the tensile force that is
applied to the clamp members, wherein said holder means 1is
supported by 1ift means, said tension detecting means
comprises a member providing a fulcrum, a mass lever pivotally
supported at the fulcrum and a tension detector, said mass
lever being coupled at one end to said clamp members and

adapted to act on the tension detector at the other end,
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0 9 JUN 2005 wherein the mass | ever conprises a bar and a wei ght nounted
on the other end portion of the lever. 26

03 JUN 2005

wherein the mass lever comprises a bar and a weight mounted on

the other end portion of the lever.
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