;e3e">68T\a t ,~r | 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 ner
menbers such as snap fasteners to plucking fromthe fabr@wmmmmmmmmmmks and
the like to which they are attached. Fastener nenbers, s as snap
fasteners each consisting of a femal e fastener nenber known 4¥18" socket and
a mal e fastener nenber known as a stud (the two nenbers for use as a

conbi nati on being hereinafter called "fastener nenbers”) and fancy buttons,

are in abundant use on garnents and the |like. Garnent manufacturers today
are required to assure cENPRRPMENTCAND 4 THRP CEORMEAYIRING st ener nenbers

as the Product Liabilit&)&%ﬁ% Act_ and regylations on small -size articles
have come in force in tH&UGKs REGISTRNCE PLsFARLENERS MENBERSt eners have a

structure in which the male and fenal e fastener nenbers are resiliently
engaged or di sengaged, the nenbers being attached opposite to each other to

mat e on overl appi ng edges deﬁcgéﬁﬁgﬁﬁ é@b{ﬁﬁ.Iﬁ@ﬁﬁT%ﬁﬁtener menber is
er

secured in place with a backing ne nown as a prong which consists of a
fl anged or annul ar base formed wth several slender protrusions or prongs
extendi ng upright fromthe base. If a fastener nenber thus secured to the

4 1 fabric comessofihveasiiby, ranakcBkarb ganiswekhwnkt 206 Lt 5-PRSKI PYr
menber. To avoid this danger, each snap nenber or other simlar fastener

menmber musde detirdual ahleeed stie thesiesb fpkuekifag twhbl heneessakueh BgY8sAdpa
predeterm ned | evel. For exanple, an official standard in Europe denands

that a fasteertenepsl lted piiuichiad drom ahe9@abNrirevfoghrientiOagsacendsiskeul d

not conme off the cloth to which it is secured. This standard has cone to be

accept ed ite thiishe dinetyr preoattached.

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. Of those fasteners, snap fasteners have a
structure in which the male and female fastener members are
resiliently 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

—
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| nspection for pluck resistance, therefore, has becone necessary at sew ng
factories. Now that the PL Act has been enforced in Japan too, testing of
this «character is i nperative. Actually, however, the manufacturers are
determ ning the pluck resistance by their own testing procedures, because
the enforcenent regul ations do not stipulate the measuring nethod. Thus,
much variation of the neasured val ues presents a problem of the

i npossibility of proper evaluation. W have al ready provided an instrumnent
for neasuring the pluck resistance of fasteners by Patent Application Kokai
No. 937811. The instrunent permts proper inspection with |ess variation

t han her ettéPsi€. CPRESI REEr GREALY¢ 1pNpiesdes £RB FUBtievoltachathenpaghing

whi ch a fastener nber (e. socket or stud nenber of a spap fastener)
has bean BErGeRed Wit AV 16 sHSoRabeRer BRER A AG<ReERP -7 SeEuPeF - af it he

f ast t th t t he f

ronber wi LR EEFE5S WBRERCoBUon DheSHFFBEETGHs (Bt TPPON RNGFES Eoio! e”\e 1 the
id f mb h

e e s S S T

at tached. oEQl%%%h'%%ahﬁb%dS%ﬂUEUQQp@fd%h%Hés EHQt'QSEEEHSHérCBHPIééeﬁlﬂﬁans

for pressing the fabric of a garnent to whi a fastener nenb

attached, sseguicel yranouid HRGtBRIDEh ﬁf@a_ﬁécBﬁBscgﬁéhEal ﬁbegc&h@ §fée§h@f
t he socket nenber, tenS|Ie means for pulling the stud nenber away in the

directionglatthr itghvhdaegl es tie theutabri cTausf acentiarvhhel tbgenesbes is
attached, and neans for neasuring the tensile force exercised by the
tensi | e neaneptiedr inhéhisasonenegt tob.pl uck resi stance there are two
testing nethods, destructive and non-destructive. Neither directly

i ndi cat es t he phgplectésnstfanceluckhreasdstrdoal ghemefivset ohaki bhcowst
fastener nenbers are attached. However, the neasurenent guarantees the

pl uck resNECASEETHF athé eMasdekectaEaBer s NﬁdetbﬁttﬁéesaﬁeAﬁﬁtbﬁﬁaPegﬁd by
t he sane nanufacturln steps. In the formof a nondestructive test,

fastener FEHHECEHR aﬁﬁpléﬁomnFﬁsélQHVQﬁ FPéFeFEﬁEéft?En%FIémPﬁFéElV%nd
f th ot t

pl uck g‘;”a%%éeﬁﬂ yfo%w&%%”ﬁg%r redtipecs Eha 3??%?‘&%@?“15@3&?5 lesg®

fastener isdliicked alf Wi (orces helgwihe LLL, LhEaLest i3

destructlve he Vet ion s Cthus appli

deStr“Ct'%%f%@%eﬁ%%%?%%@%ﬁ%%&%nswﬁBeﬂﬁ%rstEBElb@%GEhboﬂe958¥h983m89hod.

i nstrument capabl e
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



testing, when desired, with tensile forces greater than the reference

| evel . The af ore-described instrunent has a di sadvant age, however. Because
its 'measUring means is designed to continuously indicate the numeri cal
value of force, it is necessary to nonitor constantly and determ ne pluck
resi stance and deci de whether it is passable or not case by case. This
presents little problemin sanpling inspection but gives nmuch inconveni ence
in total inspection where a |large nunber of articles nust at a tinme be

i nspected and judged whet her they pass or not given tests. The present
invention is ainmed at providing an instrunment and a nethod for neasuring
snap resi $h@néddegl ods the fmagberer andniiél spsddh &bef sctarermpabees away
precisely, rapidly, and in a sLnRIe manner. The aimof the invention is
achi eved By* p&et iddir eickpray efrent ghitnaagkesstiei hgei asrfarenefasheeseprbedton
Japanese Pat.ent .Applicati on Kokai No. 9137811_%U. S. Patent 5,798, 767).
Parts |ik&TiRSsd tddsScAthageR -t hdCahEde 1Ert EPafusedienrebeibFiePsy BRI i ned
here and r.ef erence,shoul d.be had eraturgefor det ai

to the lit . SUMVARY. OF
THE | NVENTEON TRE ™ br ESBRE 1PRFeRERBR HPOVPEESSATEI E-F@EF%Faﬂgean%%£%??Eg
i nst foF .f i ck i hl f | di
abri oo T8 Wil e Re R L O TR L ReR, L SRR, B Ll S un

the faSteﬂﬁ%&ﬁﬁﬂbﬁkanﬁdEBQrEBBEXrgﬁﬂgngiEh@”BiHEQbSESFﬁ?@@?hﬁe@fmgﬁﬁgPing

the fastener nenber and noving in t rection norna e surface of
the fabri gaphane wRenkagsbenghimeabernks salihapbabek0al,Ae LADELE. gaPL-E £H]E 0N
detector neans for neasuring the tensile force that is applied to the clanp
menbers, wherdightsandlesl der theamsbirs csHppeatedtbywhith tRangemsalkdigensi on
detect or means conprises a nenber providing a fulcrum a mass |ever

pi vot al | y adtpobeded aatl eenkulforumeasdrantienheonedet @et 66 rcsaede fBSsed ever
bei ng coupled at one end to said clanp nenbers and adapted to act on the

t ensi on déthecttensdtiet heaossher end. In a preferred enbodi nent of the
invention, the tension detector is set so that it can detect a reference
val ue of pred&Pér klReBepreRsSPBANTLVAL| PluAE Fefépbateevhhate naye bevelet ect ed
using an electric swtch as the tension detector that supports the other
end of théSS&Ha, MEhBOSnsA6R taBEELVEr 2R BOPrererrEatifBodi HBhED®F t he

‘ ti s a.load cel| and the oth d of the lever t t he | oad
cel |, t he FHFEFdh 4RI ERE b SaPLROEEPOR “OPCENE: FBy&PABEH g bed= S8 ha

when the ref grange yalue das Been arLatnadot he.othen end gl the [eyer comes

away fromth oad cel'l 10 no Toa i'S aspec nay be

o s R e sTalec otte Bty e Sebpfence valuespfmniier

the | ever demble?eah@debefeahl, sand AWR¥riE®Mind 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



5 the second load cell to determ ne any force above the reference val ue.
The invention also provides a nethod for neasuring the pluck resistance of
fasteners using the above instrunment, which method conprises the steps of
(1) starting the lift nmeans to | ower the holder means, (2) judging whether
the force on the tension detector is at or above the reference val ue or
not, (3) judging, if the force is below the reference val ue, whether the
hol der neans has reached the lower |imt position or not and, if it has not
yet reached the lower Iimt position, repeating the above step (2), (4)
reporting that the test piece has passed the inspection if the reference
val ue is re&dhied ovhexceegédeidn whdhstepsidy, fandesepoeatag thar the test
piece has failed if the lower limt position is reached in the step (3).
The i nventied®IedeherVlovi des a measuring met hod conprising the above
steps which fyrther. conprises the step of noving the |Iift peans backward
after the st eﬁrh(ezl)af8r‘fe(§)e%&ﬁ&?%éﬁ#ﬁémﬁameﬁsn@aﬂéSﬁagaa*ééﬁer RRYEYBT t he
upper i mgt siti.qn, stoppi.ng the |ift ans. reover, .the invention

oy ovi des BeFBAS (g AEEHOR M B oBomp CBe LORE st LoBE P E s ky FhRGCERe
l'ft.nean%h%pﬂdﬂ@?ﬁé%ﬁeVQQBQeEf”%%Q%e (%k hgdgkg?sgg?&hgg ﬁgg'§8ic ofD th?
tension detector is at or "above the réféerence value or not, 3 judging, if
the force disnalounh@ohehahiaace viahieestether Lha hetdae nR8RACDASE is
reached the lower limt position or not and, if it has 6 not yet reached
the |0WEde§B£bH¥@h¢h@&:c%%@e%y'%gs%he abevepskeRnts) 1itft)leSharbing thm ng
if the reference value is reached or exceeded in the step (2), judging

agai n whetshepltimegy fiospeceiochheutersiver detactatonveat eatecabaveothe
reference value or not, and, if the force is at or above the reference

val ue, repaorsipeng itmatwhelre tedtrpeccanbas pdssedithesi napectiboa whea bhe
timng has reached a reference tine, and (5) reporting that the test piece
has fai | ednisbedied endr Juidgied pbsithieon theyr paskedri nothgigensptés8ys. The

met hod further conprises the step of noving the lift neans backward after
the step (4), T&5) P6ESepy dnyenkhen theahbrdeptnpanyipisgberninateunentt he
upper limt position, stopping the lift neans. Further, the invention may
further c iasélettﬁl@dstféﬁ BEasUsAHoIn§NERe TRSAE LRRCENE241ES P4) TARESNEF t he

! i ' [ in
force i's belg e fgf gLeneg abven ST 19.208L e LU T Lhe, gt gp

simple manner.

The aim of the invention is achieved by partial improvements
in a measuring instrument as described in Japanese Patent Appli-
cation Kokal 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



BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a front elevational view of a
pl uck-resi stance measuring instrunent enbodying the present invention; FIG
2is a rlght side el evational view of the instrunment of the invention; FIG
3 is an enlarged front view, partly in section, of a part of the instrunent
of the invention; ,. FIG 4 is a diagrammatic view of different fastener
menbers and backing nenbers; FIG 5 is a flow chart of an exanple of the
measuri ng method according to the present invention; and FIG 6 is a view
simlar to FIG 2 but showing a nodified formof the invention. DETAILED
DESCRI PTI ON OF THE | NVENTI ON_An enbodi nent of the present invention wll be
descri bed GleT@eiglocFel GAPAPLE Péf 64 ampéngo thRe faEE6RPANYFRGE Hr A0 BV iMTHe
enbodi nent, is intended to illustrate the invention and is not to be
construedlﬁotmﬁnﬁﬂr@ﬁél§@oﬁ@raﬁltﬁ@ Fh@eﬁpréﬁceApﬁhéa@hfabghapWFaé?eE%% is

shown in F G as an. exanpl e ast ener | d. be qQbvious to
Phose i e e REMBEE (e e R ers EPuER: LaB ke PROCHENBHOBaTCLEChe By
wi th other simlar fastener ers_as mell diment _1_Fl 1 nd 2
oo ol 1y Mo P e iz SR PR s LM ST R

measuri ng Jyngty Hl%%te k@%re@‘ﬁeg 18nho|ﬂig’r i’neQﬁ's”%,S sﬁbBSr}{éS"‘bQ”glﬂG 2

being a front Vi ew. hows tastener

fabric- copalal, n@%&do&e%%h%%rd@%gg%er ﬁ@gn% %%ﬁB%@%%@‘BoﬁeHBEEaEkBGlabﬂée
menbers. These are already known to the art and reference may be had to"the

af or e- nentd gad runt, ezatilse flekeRapliverhans. sTb?eré@ gxptaenedibeng @nbya

wher e necessary. FIG 4 shows a conpl ete set snap fastener conpo
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 detected using an electric
switch as the tension detector that supports the other end of
the lever, the tension detector in a preferred 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,



S nents as an exanple of fastener that can be handl ed by the measuring
instlrumeqt of the invention. Referring to, FIGS. 1 and 2, a fulcrum post 2
and a load cell post 3 both held upright on a base frane 4 are fixed in

pl ace with nounting neans such as brackets (not shown). These nenbers are
made of a nmetal, e.g., alumnum A pivot 5 is horizontally 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 frontward (as viewed in FIG
2), carryite asd¢owet loat aelll @ awtamimgpeny dad celadbol@ sheuredetrenthei r
opposing sides. Aright end part of the weight |ever 6 is received between
the | oad c€#¥%9 and 10 and is supported by the |ower load cell 9. A slight
gap Gis provided between the upper surface of the |lever 6 and the upper
load cell 10. T tHyeqndritesd s§f Ry idererr Bigtdod fod Aeasivardalkhpopaiick,

whi ch consjsts,. e.g., of_a hollow part having a spherical space . and a ball

8 fitted iﬂesllhéetas%gecé’fgnfcf‘ﬁtfq%seéﬁ%q%/ @‘c?nﬁ’g)&"é‘d e L 6d tor WER&E N MEEROd

suspended dl y.,. Th osi tion of the .piv 5.0 and th SS

di sltori but i%%xggge[ gth\/\e/eisg_‘n%ﬁ &fer! frt(?rgﬁ‘g’sge%thseo ltl&’é:t mﬁtantshgoggﬁ?”leirbﬂ:?lﬁm
osition | .ev. 6,  4\he : | i l.e t I C i havi n

EI anp rrerrg{eorf"s&sro ngeaq{dse'sc(rzlt)bgdjﬁjt%gr %?Igeeeh%%ib\;ca ee(r%ﬂtoartcf)zé t%% t%ﬁ%n?%ﬁrsﬁighar ant ged

tensile fojgedtor s 4t E S the TRIHIQDLE WrNEWMQN nna%f,er(%ﬂcsul\ag%g),

required of fasteners of this character. Wiere the gravity of the c

nmechani smis 1 sftdde NRY GRN0WARIHO R R rRQRANSAL | el csihey dnhenpadef or
the gravity. The chain 17 is sheathed in a resin tube 18 and is term nat ed

at the | owsgarenchad tdeascheal rdthel Q.owBte lunder $odd tdfort e NEitNtand® R&S i@ has
vertical blind hole threaded internally, into which the upper end portion
of an ext exgial yat trwaeddet ther tlicvadr Hdinti tlpass tsiemgwedpetiid nichtteadetbobel t 15
carries at its lower end a set of jaws 24 and a jaw adjusting dial 21 which
al t oget herstainstdtut @)t ersdm imsarihato the detsdi Ipdddeathers. pAsspdr thear 14 is
rotatably nmounted on the upper surface of the base frane 4, and a support
bolt 13 stEWREUPAYHLL fifsmuafergnae gedrelrds Headhsseoresdcerdere isupper t

bolt 13 is jin thread epngagenent with an internally threaded hole of a
support bl ¥R 2 Mg %&%a%tlm%éﬁbafg FpF&Stts Biecapies. £app6ft ithg theage

f a testing tahle and f ing.a fabrig i ition, both of
hi o are T8/H2 AU MSR TP e FRADh i BEAH <307 tho i esting tabl e
d tensil i ihed i junction with FLG 3 FLG 3

S an onl ar god iy cur BATTy n S pag Voo 4 PEAE IR b o g

vertical cydd ndidwalstBbem 28, ifinedlbrRunad on ts*&];% SURPALY 1 BlOogk <29

with setscrews. A columar leg 19 of a die 27 having a flat top surface to
support a fiafy inean Jagenel dmdienhd stdpsarayedd nts9 bhg, vehkhcahebore of

the vertical cylindrical
holder means has been reset to the upper limit position,
stopping the lift 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



10 menber 28 through a flexible ring, e.g., of polyurethane rubber. This
arrangengnt prevents the fabric presser nmeans from exerting excessive
pressure. A presser arm 30 having an annular front end to press the fabric
portion around a fastener menber extends over the top surface of the die
27. The arm 30 is supported by a horizontal 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
alink 33 with a pin 34. The rear end of the link 33 is connected to a
general |y di sk-shaped |ink holder 32. The Iink holder 32 has a groove to
engage wi tPk el ezgacdiafl dfha HeowamK 138 tamp Sid ioons tre@eadd nor dhet abavag,
but it is novable along its central axis. The link holder 32 is supported,
t hrough a ¥R ity 4204 )orF te iigel & igringn idry lhedjrederegce yelve tRarepshed
internally threade nd shed wth the external thread of a_threaded

hori zont alorsl‘?d{fqe%gecfi%ﬁ?o 45 a(rzr)rvsdbléj&“lﬂgn@g@llé]ck’%§§. e tBeciozcet Re
nunmer al 45 .desi ghat es ret.ai ni.ng washer .for the Li hol der 32, 43

desi gnat egthaet erqqussltorbecgerq%cgtq‘rorl?ﬁet frairbere &k ngy(eﬁsngreevlaiygi Afngot:
washers. Tyrfi nget j 31 cl qckw \ it leftward as. vie in.FLG
3, forci ngéi{cl}eq]g% nél}‘%hgoglecre %"25 ia% t\yesa;%z?% %?lree%teif%ﬁew'?ﬁer"géyeﬂr \g%l%%gcjrttﬁrelg

link 33 | effaaridhe T tﬁeeéea@{ésgﬁ;ys%%%ﬁrthaer TrdQeeA1 b FOYRLELGHRGKW Se

pivotally around the horizonta ft 38 to press the fabric wth a
fastener neered@tat ed ddrcrkencd tanNaeROf(9)t $pMidy fthart teaadeeThi s
dial may be designed to turn manually or automatically. Next, the neans for
retaini ng dieresitts fatdseOfi fa thastiensr mamier padsiltibe exphaiaadd Raf enei ng
to FIG 2, the threaded bolt 15 is in thread engagenent with the joint 16
connect ed dteg h3)l.ower end of the chain extending dowmmward fromthe

uni versal joint, as already described. The threaded bolt 15 has a

| ar gedi anet er Theadneftdrare d watt helre doowenrd sersd thehistleps ofporivsng libei zofital

j aw supporting plate 26. Three jaws 24 are attached to the jaw supporting
pl ate 26 Wadhdadomrs afitest thienst3® (Ad sH&Wn oirn (B) Gangl,” when; aﬁs 24 are
tapered at the lower end, with the inner side being nearly vertical. The
jaws 24 hd@R PN dshiiear gessfe tadher SPRed gw&& PRe1bdesy
periphery, .and .a ri f. coiled spring 41 is fitted in those grooves of the
jaws 24 toStbolpé)slr}%etq%oaelrﬁeWn&' the jaws normally in the open position.
Above the ja t.he .t hr t t in thread
engagenent V\A}Aﬁ\%%el{lﬁ i’ntteh%ng'l%lq’% tﬁ(r%g‘a éag %&gﬂ%ﬁ: Fﬁén%jgg\%eagﬁﬁstsfzﬁé 8|fal 21,
so that a dddiiedledronioal fowale RA, 9fa)t REDOLY REg) eelkad ;dopadal,d fan
push apart the upper inner side portions of thé jaws 24. re again the

j awadj ust inr et c2 v PestdesligRe G d-a nt whia mafyalihy ok %%%9”‘%t1'%93| ly.
Wth the construction described, turning the jaw adjusting dial 21

cl ockwi se round its vertical axis drives the jaws 24

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a front elevational view of a pluck-resistance
measuring instrument embodying the present invention;
FIG. 2 is a right side elevational Qiew 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;



12 pivotally on the horizontal pivot pins 39, whereby a fastener nenber
is clanpgd in place. Referring to FIG 2, the support bolt 13 is nade
vertically novable by lift means now to be described. An electric notor 46
is mounted to the underside of the base franme 4 so as to turn a toothed
wheel 48 fixed to the upper end of an output shaft 47 of the notor. Power
is transmtted fromthe toothed wheel 48 to a spur gear 14 of a | arger
dianeter in nesh with the wheel. The spur gear 14 is internally threaded
along its center hole, in engagenent with a male thread fornmed in the | ower
part of the s ort holt 13. The |ower end of the support bolt is a shaft
portion not t#ﬁghdédlﬁuﬁ ﬁéaﬂﬁﬁﬁgﬁtwptWlﬁgrPﬁcgﬂf§ﬁFFE§sf36Fe?ﬁ§ BRIPRES
are neshed\gtggéﬁ¥tical rooves 51 in a hole of the base frane to
const rai n THe "AHpst% IS that the bolt can nove up and down but not
turn round. Enhedi t E A i t i

the invention. 1n gfgéé%of?Eﬁé%P%gQgggﬁg%ggkéhﬁﬁgtﬁg g&?sﬁggggggghgﬁg?hgﬁ
single po |5 [ i it 5 e with a cantilever arm3'. Near
the free zﬁﬁ§ﬁ¥ﬁf#§qg}§?§?@F§Q%§59$%g§n§qfu'c%ﬁﬁipivot 5, which in turn
supports a | evelc .6 @ofi s dl Wlihed @ISy The FTcent e aholhtyl 8VRbdL8ied
provided with a universal joint 7, and the rear end carries a weight W The
wei ght 1 s i & wrehangeahlienwi t h ot her wei ght, or an additional weight
may be 13 used. A plurality of weights nmay be exchangeably suspended from
plural positions along the |ever 6. The upper end of the post 3 is provided
with a pair of brackets 11, 12, and a load cell 9 is affixed to the | ower
bracket 11. An additi onal DEBAGLER| PEJORFRYIONR QFt BidhelNVYRNTHeN upper bracket
12 as well. The rest of the construction is the same as that of the _
enbodi ment ded¥r HEPHFENE. ofhitdempdicsicad floventdgni Wéd labsi dgrerpbse in
instead of two, and the arm 3 allows the fulcrumpivot 5 to be |ocated

cl oser to st AP ihg sfeaeRGes ko Wheh a8 BRen Yi8geATpHENgs -a ShEI | er

vel 0N W esn BLouGe, & QLSS TR, ot Lo LT Se R SRS o
be construed to limit the scope of the invention. Although a
snap fastener is shown in FIG. 4 as an example of fastener
members, it 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 embodiment 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-



Operational Exanmple 1 As will be appreciated on the whole fromthe above
expl anati,on, the operation of the pluck-resistance measuring instrunent for
fastener menbers will be described in detail below. FIG 4 illustrates

vari ous exanples of snap fastener nmenbers to be tested. In the drawi ng, (a)
and (d) are backing nenbers of the same structure, each having prongs for
securing a fastener nenber in place. (b) is a nmale snap nenber having an
enlarged flange. (c) is a femal e fastener nmenber |ikew se having an

enl arged flange. For testing, a fastener nenber affixed to a fabric is

pl aced on the surface of the die 27, in alignment with the axis of the

t hr eaded BHIESI5S Ay a¥fdlavofs fasi@ngdt ithgtdican e ihenddedelvyt 6hel anp t he

si des of the fastener qgnberilwéﬂ ce with the jaws 24. Meanwhil e the
presser artigdjUstihg " dEens JSW%&“UFPFPOPPS annul ar end presses the

fabric securel as ftao h t he fastener attachin er heneath .t he
fabric in posi%ﬁ%%%@%k&ﬁé?ﬂk%Tl ﬁ%“#gbrﬁc%uES%PF gﬁg%ggt8pg48 r828uwFEihed
on to tur e - n | I t u rt-.halit .an

Poor D hobsigte 3 R ?ﬁvﬁéﬁ? i g’?p o ?réﬁ‘%wiyggg\/\%\%g%&. firEe08
presuned thath tgdldy WA e d Be JBes A1 bk SHUWW)] .Of Thige! fXREeBs
are adj usted beforehand so that a tensile force of 90 Nis applied to a
test fastenel MREIL whidetdihe d.Qer dindifiud,S adwikiRr isumsShatezofREM 1y
when this reference value is exceeded, the load on the |lower |oad cell 3 is
naught andseairddit® pOigdnt ildre n@iaver el welp esithlcapesti 2, asaur €del pit/be
fastener renmains unrenoved fromthe fabric. If the fastener is plucked off
bef or e t heabmabd ypauppars s eaghed, ndar $hef fletflte entdandandwed ghas 1taklked, t o
nmeet the requirenent. The above requirenment nay be conbined with a tine
factor; stWEpibegning mstagrs sudhhesstadde Weer ings .t eNeklre ther tep96ndl hés
been reached or exceeded, holding the state for 10 seconds, and seeing if
the tensi | AAEE aty dFhedsove @ Nowe IngupPairitedprackets 1iuphHernpuBeEbl €
either to indicate the value nmeasured by the | ower |oad cell ?%Gsuitable

di spl ay mEdRPGt L4 ke tEaded FE@ntivadidcdesnyiehse the FLEf efence
val ue has been .attai ned) by sone ropriate neans, .such as.sound or
visibl e dics"’pﬁrafﬁ"r?eﬁng.o“)fg Loaeh Gedit & %r\ﬁhiaélhuPé’FFs 1938 &1L} PeSeREF flas

passed the | [ reat].y. facilitat th perati.on, Were. th | uc
resistanchggﬁggﬁiﬁgﬂ§¥%ﬁla5$&?§'toﬁbé%ﬁ§§sﬁpgd%ag e OGppeF VSégh%eﬁFefﬁ ?s
used and tjhe /®as i ui | yv.hRdi ga di n

The above]%ﬁeratigﬁﬁgéﬁﬁﬁgﬁg%ﬁgébﬂ%%g %ﬁlggn?o%ﬁgt3bw?§ﬁeégc§§%§¥ggggegy
program HHe 12Wdd usliaiRs 1a 4.ypical iehdMyag cAlist Beosiakhl BatRALAL twhere
the fabric holder neans is in its raiséd position, a test fastener nenber
i's set onupped asurfadeolodertheanévidie pemidpheky upbet-he oganmben 1i sohel doi Bhe
pl ace by the clanp nmeans. First, a starting switch is turned on. At the
stage S1, ltdfg lanfd ofedine tlevieowsd itshefilxeldder undaessad gvanted, f ahiahsl ow
descent at a constant speed. The force the weight |lever 6 applies to the

| oner | oaddelilsts /i £ .@nstodntal yoddeivt peed, havdnghe vahesigay bpadesphdyed
by a gage or display unit via control neans including an anplifier not
shown. Th@aldwdr fidd@cdin the jspacealangd dgbjlatesdaldyt Renageted toraerad
the end of the weight |ever, and the | oad conmes to naught at the point the
r ef er ence QFalTE s Lot SASREFIede FO¥TM3E Idivi-f er ence bet ween the reference

val ue and theT%Eﬁ%%%ﬁ.i%%!% If%éa§€¥$€35 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-



corresponding to the tensile force that is applied to the test fastener
menmber. At the stage S2, whether the tensile force is at or above the
reference value (hereinafter referred to as 90 N or not is determ ned, and
if it is below 90 N, the operator nakes it sure that the holder nmeans is at
its lower limt 16 position, and if not the above stage S2 is repeated.
On the other hand, if at the stage S2 the value is the sane as or greater
than 90 N, it is indicated via the broken line to the stage S7 where the
passage of the inspection is reported by a speaker or colored lanp. If the
lower limt pagsition is reached at the stage S3, it an hat the fastener
has been Hle&%r%é’&eéfgot“ REVLaBr FETBELDFE Xﬁﬁg%l rsaueégﬁ,oinﬁamﬂemeo?
failure is,repaorted at the_stage,S8. Foll.ow n e stage S7 or S8, the
motor s TRUE SBATE6 PAr s e o deP e Aty B ERE Ciafs S8cRApTPhelfinge
S10, a se 10 i.tch ) [ et tp_t p it
position g%@%&t?aﬁﬁgEﬂegéggégzggﬁgnCéﬂggggggéoﬁhgﬁﬁgggrBedagggt?gﬁa#hg1
Exanpl e 2 Jntihe af ore-described procedure, the flow represented by the
broken-line route in FIG 5 is replaced with one indicated by a solid |ine,
and the tensi lrgef engenduri Rg theatgkar eace bakdhngubbnes(hgaeifatéphinat-
referred to as 10 seconds) with the reference |load (hereinafter referred to
as 90 N iesl addetef abwkite cff@asutamant oputpase. Thiesustageiavyobetper §oined,
for exanple, with the servo control of the notor in the follow ng way. If

t he stage 182 hias ¥ESeatt i280 N]libhkbehoadtothirsasiedppedeahalhe, stage $4iandthé ne
counting is started. At the stage SS cunul ative counting is done for a unit
time peric@pee. gnd voetienord) anWeatierthe ldyntthaktadedcvanticsll kedtt hanido
seconds, whether the force of the |load cell at the stage S6 is at or 17
above t he scéreeeshce Thel Garepdedt biod tddébecrirné@s Bt itsi soyeroandhe set of
reference value the cycle returns to the_stage S1, where the notor is
started agaws 2% and i JaW-gAINE6¢Bt RéalePdr WhéEhy 3l GeIpRReRegPRERi FLER e
counting is _daq |f the counting at the stage S5 is

e back at the stage.S5.
at | east f@n§égﬁnﬂ§ﬁnﬁhéopg§sEﬁggﬁéeﬁeﬁéFFéd at the stage S7. The procedure
is repeated ua;il at the stage 89tthebgift means gnng r) 1S reverfed ang,
when the hol dér SREInGeRE 1dodt F5EphePhYpBrURT ARt OBokRel BROSE TRE Sr8ge
S10, the'ﬁﬂéiag%%”%ﬂa eShorped %”@u%ﬁ%r%U%Bh%th%es%QHBEeE L$fikeRL6H ERe
concl ude the whol e cycle 6f operation. I't IS to bé noted Reré that, once
counting ispust yelagd 1at, t AR STRgR rSéndt Be euBuLabbyercpyntensal st g E%§9§d55

bY%
shoul d not "be cleared until one conplete cycle OF i nspection is concl uded.

This is begauserdte Wash hastierernhas yorhyehaew hbstasd theuppoee vio8R N
for a cunulative period of at |east 10 seconds. \Were necessary,- however,

t he cunmul &9.ve Theustwpordy bieck €ar edpppai seacliabetiursuppothénbospagé &4,
for individual tine counting. This is applicable where the test specinmen is
requi red teo beisttistoarnebd ef ence mnetansr falyopeesB iNgf er fabrini aheppaptédnperi od
of 10 seconds. The afore-nmentioned operational exanples were directed to
det ect i on kedh @ fnwdxilsly afrige toabredessribepe iohdeked lsheilsiy the reference

val ue of 90 N which is required for ¢learing the PL (product liability)
regul ati ons. ﬁ@ﬁe@@F?lﬂﬁeOﬁeﬁéﬁeﬁéétéégugaﬁgﬁ BadyvERDSdilef BERRE Vibm BRE

exenplifi%%:ﬁggégﬁ§§FQ%r%onjunction with FIG. 3. FIG. 3 is an enlarged
view, partly in section, of a 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



|l e depending on the types of the fasteners to be tested. For exanple,
metal buttons or rivet/bars require a pulling force of 250 N or nore to
renove them fromfabrics to which they have been attached. Such a change of
the reference force can be easily done in the exanple illustrated in Fig. 6
by (1) replacing the weight with a different weight or (2) shifting the
position the the sane weight along the lever. If such a change is perforned
the control flow and the indicator setting has to be nodified by, for
exanpl e, switching between those for the reference value 90 N and that for
250 N. This may be done in two ways. One nethod is done by nodifying the

i nst runmentesbewn2Bnthirgugb eEnfboekhhiechavhog angaddo i poajusathaie forbber.
swi tching between 90 N and 250 N and addi ng an additional weight or
shifting ffhéspesicengamentt heeyanbswehghfahkbagpraeseeveeanahffent ¢relt vy

di agram shown in Fig. 5 is nodified in such manner that the S2 and S6 of
Fig. 5 ar&XG8€§14¥8 PREySHRE-for the reference value of 90 N while the
reference valye in the S2 and S6 is re Iaced%gg %50 N for the reference

val ue of 250 N BRBSERE &&lt PRgPBY1PHe2RnaRRY £oRh ¢Rfele press the
correspondi_ngl.y. Second nethod is_dopne by ch in he weight to that for
550 N 3 obai PRE SPRarEROSHUR, FR FBPE e PEPabrEaTED PREE 1 EE ehidr

tber i oo full Caht i . | i ch
Senses t nEURErGR: Chndl SUESFael cal PR 90t i SSRESFF ot 5y of SRECFH Ght or

cor respondhaghy 3 This chn sk 19, o seXaRRI & LDRL Eul,50P0s ASe) Ol 19l vi ng

the flow di agram of Fig. the reference valu and is used
as if thepyabue iwasgehangedot @ndSQuPpoWhi beoaxpsef i trdnepedi nent il the

invention has so far been described, it should be obvious to those skilled

in the artrear 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-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 horizontal
shaft 36 fixed to the arm-supporting block 35. In 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

11



t hat various other nodifications are possible wthout departing fromthe
spirit of the invention. Al though the operational exanples 1 and 2 used a
conputer for perform ng judgenent or judgenment and notor control, but
basically load cells may be dispensed with if it is only necessary to tel
whet her a test piece has passed the inspection or not. Instead, sinple
on-of f sensor switches may be provided at the points where the upper and

| ower | oad cells are otherwi se |ocated, in such a way that when the right
end of the |ever has noved out of contact with the |ower switch or has cone
into contact with the upper swi.itch, a voice signal is ?iven.. It is also
possi bl e tArEEAFe Oedits RAREVEBY &5 CRFdRRFonalhwei §helt Baxdpasees hgned
bal ance of_ the |l ever is. attached to the.right end of the lever. As will be
clear fromh% @IPOF@@8@§&y68§CPi M6 1Cehd Ypr esent invention uses a wei ght

I t ot d ined t [ d ] f. th ilLipri

ot i on of 1t RER:GvEl S REE Chd Ol ReLBAAEEE LRI PAGST ASCERGPECF aNp hGARE and
fabric hol f ~ h .
Thero 15 000 nacarel ELRCL als ) WATeh o End eadlr G MeaRiidn:
accor di nglgp 1tthq #fifd GieRey ala 'e%%_;%%‘é?n'de?l@ kv%tﬁmﬂﬁ'%cﬁ@ink”1%“@095@6@%&

; . y ¢ to
invention, the load cells are not” used in any portion through which the

snap fasteihd Somdd echdard tthes chhg npekiiendihor cewhvarat rébmeehbyugxeetggdion
the |l oad cells and when the reference force is exerted on the snap fastener

the | oad ogrithg laadleeldsy Beceredezer o Tard thireghiedgapsti $5f based betyeen
the load cell and the load cells. The test piece may el ongate during the
hol di ng petiiaoe terhédeatd foredd ast ¢her loaerbendooskriedl wngeprtheaappl i ed
force). If such a phenonenon occurred and if the pulling force was directly
appl i ed t diotigdndad deW-supposdring pystem?woul dhireee jewsf 8Bl enet hetahhade
to conpensate for this change. In the present invention, thanks to the gaps
bet ween t H® Itd&d Je@1syibped tihe edatef 2ohwitayvaprigosfal| pévefigrinen38an be
perm ssi ble wiithin the gaps, and the operational exanple 1 (the flow

di agram i Adi SRR Py HE -dort &S JR¥Sof AFRge 5pParEct Rbs thRelRBRE €8¢ty

hani h in th ti I I, be _di d wth.
NS0, i1 PREIEIROAt TSN SYeEede B pFSasiy ACAEd oar ue PEnacMever BoRFatt

the | 0ad caliduihdimton MY LIk SAIKLAUSILAS 0ha! 8 L0 ABepxpl . gIoUNT

W t hout any servo mne oper ati onal "éxarpl e 2°con n erv

”EChaniSrnJ&H_é“fyﬁg?o§a§§ﬁﬁﬂﬁﬁfﬁgﬁpba§ﬁe@%rf&%%%hrgﬁ ?hbﬁ%9§r859859099£859

the fastener is pulled off. _ y, the designing of tf etectron _
circuit aceeidizng tHo Wik Rl abheRalnesatk! ent hawsuhbiraheMy: i81theVBBEni S

clainmed is:
position. Above the jaws 24, the threaded bolt 15 extends
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

12



1. A pluck-resistance nmeasuring instrunment for fastener nenbers which
conpri ses. hol der neans for holding a fabric of a garnent to which a
fastener nmenber is attached, securely around the fastener nmenber, a
plurality of clanp nmenbers capable of clanping the fastener nenber and
moving in the direction normal to the surface of the fabric where the
fastener nenber is attached to the fabric, and tension detector neans for
measuring the tensile force that is applied to the clanp nenbers, wherein
said holder neans is supported by |ift neans, said tension detector neans

conprises a, nenb provi.di a fulcrum, a mass | ever pivotally supported at
the ful cr u?&\é%]agh( ensi g ggci%lczt%"rt,a]sé?ﬂf%é%“}%v%gr' B@]erﬁfkbyo@plfé‘&t&tne&ne

end to Sahgiﬁgeﬁpigesfﬁﬁﬁﬁﬁnﬂlﬁggﬁﬁgd to act on the tension detector at the

ot her end. ein t7o aim1l, wherein the tension detector is

set so that i txoan deteal; drfefl of enge. valle, of redetera ned t ga3ian., 13
The instrunment of claim1l or 2, wherein e tension detector s a Toad del
and the otheyawnd 0§ 1hec IRYELs e St PH k&f‘eéépi%ﬁ.gi ,%@ef&'ﬁrcu o28d fe

mass distribution of the mass | ever being set so en the reference

val ue has beemowited nesl e widwrsend of the daverseames awy S remdhe load
cell to no |load. 22 4. The instrunent of claim2 or 3, wherein the | oad

cel | determaotesed ersédle FDrLixap to e upfar enae omlaie.odrputh@haFst nymgst
of claim3 or 4, which further conprises a second |load cell and the other
end of thethevertéds. | ddated benearigniantedaviayor ridmng  tdvec st oinddlodd cel la to
determ ne any force above the reference value. 6. The instrunment of any of
clains 2 t¥% g¢ahld 0k Herlaorgr idiematesmsinriecth witdn thee wherdi.on The
detector has detected any force above the reference value, maintains the
force for $PPF edRAeri netl imdiorendey gerasfast aliopg its Kemtemodofler in

measuring the C?I uck resistance of fasteners using the instrunent of claim

1, which cOMAIELLE HE Y S ddfe (readriqmied He 15a avwsss Peatl Gdethene
hol d i udgi ther the f the | Il i.s bel ow.th
ot er ence SRbr Bl Aot oo B At SRS G ind S o herce.
| ue, wh - | . | it it t
hnd i 1 e et e dRANSES L MREAREN Wit QAT spidBel e’ "

above steprid)spied AU WdihdDAli & 184Sl RS gﬁssi%d al R%lienﬁﬁgtec&ﬁggn

if the reference value is exceeded in the step , and reporting t
test piecepdws fidmedd fedha doMereHd MupRAH AR IS eRENed Bolilhe shep

(3). 8. The nethod of claim?7, which further conprises the step of noving
the lift means Wackwhrabwaf tert the shem Hur. (5) and, when the hol der
means has been reset to the upper limt position, stopping the lift neans.
23 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



9. A nethod for neasuring the pluck resistance of fasteners using the
instrument of claim1, which conprises the steps of (1) starting the |ift
means to | ower the holder neans, (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 val ue, whether the hol der neans has
reached the lower Iimt position or not and, if it has not yet reached the
lower limt position, repeating the above step (2), (4) starting timng if
the reference value is reached or exceeded in the step (2), judging again
whet her the force on the tension detector is at or above the reference

val ue or rted.add Piuralidy efceaighdts savabeyexchandepblensuspanded from
reporting that the test piece has passed the inspection when the timng has
r eached aH%*ré?lelﬂf@thlf?éls PG5 e MG t hat the test piece has failed

f the | | t hed i, Lhe step The et hod of
cl ai mo, whi ch t"ﬁ’gférclcﬁ%?ﬂ' o5 DS o 161 FEOOREAHLRE P PRiFnOthe ot ep
4) and, if the f n, th d t |
St Ar i ng SRR Tt Lo T o OEg o T 1D e rierutent "6 T8 arm 1
wherein the laver Aas &4 1bLi ol 'E%ﬁg 1302may“?; e OSiLY Bt £8f (flai m

1, wherein the nass | ever conprises unte on the ot her

end porti Q.gsﬁgr the diemery.o 2&@ wRa11A. A THa Aest of the constructlon is the
. Au. A. Au. A3.'A, . A A3. AFus?. AFu. AFus?. A "R A3. A3u R A3uLy. A3u, us?. A

. A3. AFS? .0l a'sh&a1rt &F the embodiment described above.
uzupkfa\ W ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]ca]ca]ca]ca]ca]lcalUc a]c

a] cPa] ca] ca] ca]mals aloen] il alorad aRaficalscal YingsS post2(36teal) off- Guo; - - - -

o/ }xsni d_Z] c]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]calca

] ca] ca] calaoe] ddje ajmm ] X a]ecla]omes] ddec etud/apulr0 Gaw2n2 33333444 /1616X688t3294r6=D>

; ?A?BBDDHH( H$J} xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca

] ca] ca] ca]ta)a dast]age w awd]ice] celabaindasirca] dd]tdala$J0MRIRIKKEOODRRUOVSX) Z [ e
k] @AM A

Eﬁta]eeef f Cg DXl B8 nisd P te [t Jadaredidiec & Gijeededarediedd] o] ¢aVes) éaréa} ca] ca

] ca] ca] ca] cal ca ca]ca]ca]ca]ca]ca]ca]ca calcal gi kKl I'l -mm%_nrr xxx

Dggqi } xs m‘ﬁ‘% c"]] RS & UCS] CREC S1E8) O] (?QFcéPé&FEQFEg]'ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca

. S0aBs310%<& ()-""'109%& ()-109%<& ()- 10%& ()-! 109%& ()-! X109%<& () - %A}

dB4 10<<!%&@rational Example 1

As will be appreciated on the whole from the above
explanation, the operation of the pluck-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-
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10%<& ()- |#10%& ()- 10%& ()-F10%& ()-F'10%& ()-3 "10%& ()- !"& dC
10<<! KUB109xx& ()- #10% u& ()- ! #10%EE& ()- #10% u& ()-10% u& ()- 10<<
10<< 2u~_= 10<! N #10%hxhx& ()- #10%& ()-10%& ()-" 10-u

adjusting dial 21 is turned to clamp the sides of the fastener
member in place with the jaws 24. Meanwhile the presser arm-
adjusting dial 31 is turned until its annular end presses the
fabric securely sé as to hold the fastener attaching member
beneath the fabric in position together with the fabric. Next,
the motor 46 is switched on to turn the toothed wheel 14 and
pull both the support bolt and the fabric holder mechanism
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 if the fastener remains unremoved from the fabric. If
the fastener is plucked off before the above point is reached,
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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The latter, which tells each article that has passed the
inspection, greatly facilitates the operation. Where the pluck
resistance above‘the standard is to be measured, the upper load
cell 10 is used aﬁd the measured value is suitably indicated by
some display means.

The above operation can be controlled in conformity with a
computerized program. FIG. 5 illustrates a typical example. 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 to naught at the
point the reference value is attained. Hence the difference
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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position, and if not the above stage S2 is repeated. On the
other hand, if at the stage S2 the value is the same as or
greater than 90 N, it is indicated via the broken line to the
stage S7 where the passage of the inspection is reported by a
speaker or colored lamp. If the lower limit position is reached
at the stage 53, it means that the fastener has been plucked off
the fabric before arrival at 90 N, and then the failure is
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 iqﬁicated
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., one
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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above the reference value or not is determined. If it is below
the reference value the cycle returns to the stage S1, where the
motor is started‘again. If it is at or above the reference
value the next unit time counting is done back at the stage S5,
If the counting at the stage S5 is at least 10 seconds, the
passage is reported at the stage S7. The procedure is repeated
until at the stage S9 the lift means (motor) is reversed and,
when the holder means is reset to the upper limit position at
the stage S10, the 1lift 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
S4, 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 S4, for individual time counting.
This 1s 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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depending on the types of the fasteners to be tested. For
example, metal buttons or rivet/bars require a pulling force of
250 N or more to\remove them from fabrics to which they have
been attached. Suéh a change of the reference force can be
easily done in the example illustrated in Fig. 6 by (1)
replacing the weight with a different weight or (2) shifting the
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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example, there is no need of modifying the flow diagram of Fig.
5 and the reference value in the S2 and S6 is used as if the
value was changed to 250 N.

While a preferred embodiment of the invention has so far
been described, it should be obvious to those skilled in the art
that various other modifications are possible without departing
from the spirit of the invention.

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 }nto
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 foregoing 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
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need of meticulously watching the measuring means, and
accordingly the efficiency of inspection is enhanced.

In the presegt invention, the load cells are not used in any
portion through wﬁich the snap faster is pulled and thus the
pulling force is not directly exerted on the load cells and when
the reference force is exerted on the snap fastener the load on
the load cells 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 compensate 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 thé 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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What is claimed is:

1. 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 is
attached to the fabric, and tension detector means for measuring
the tensile force that is applied to the clamp members, wherein
said holder means is supported by lift means, said tension
detector means comprises a member providing a fulcrum, a mass
lever pivotally supported at the fulcrum and a tension detector,
salid mass lever being coupled at one end to said clamp members
and adapted to act on the tension detector at the other end.

2. The instrument of claim 1, wherein the tension detector
is set so that it can detect a reference value of predetermined
tension.

3. The instrument of claim 1 or 2, 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.
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4. The instrument of claim 2 or 3, wherein the load cell
determines tensile force up to the reference value.

5. The instrument of claim 3 or 4, which further comprises
a second load celi and the other end of the lever is located
beneath, and away from, the second load cell to determine any
force above the reference value.

6. The instrument of any of claims 2 to 5, which further
comprises means which, when the tension detector has detected
any force above the reference value, maintains the force for a
predetermined reference period of time.

7. A method for measuring the pluck resistance of fasteners
using the instrument of claim 1, which comprises the steps of
(1) starting the lift means to lower the holder means, (2) judg-
ing 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
position, repeating the above step (2), (4) reporting that the
test piece has passed the inspection if the reference wvalue is
exceeded in the step (2), and reporting that the test piece has
failed if the lower limit position is reached in the step (3).

8. The method of claim 7, which further comprises 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 lift means.
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using the instrument of claim 1, which comprises the steps of
(1) starting the\lift means to lower the holder means, (2) judg-
ing whether the f&rce 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 lower
limit position or not and, if it has not yet reached the lower
limit position, repeating the above step (2), (4) starting
timing if the reference value 1s 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 the inspection 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).

10. The method of claim 9, which further comprises.the step
of stopping the 1lift 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. The instrument of claim 1, wherein the mass lever has a
distributed mass.

12. The instrument of claim 1, wherein the mass lever
comprises a bar and a weight mounted on the other end portion of

the lever.
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