7 = K fliozq-5 2o }

1 - PLUCK'RESISTANCE NEASURING | NSTRUVE F@@gﬂx&gﬂﬁg

BAGKGRGUND ©F THE | NVENTI ON ~Thi's i nvenjion.q.8 @& o an |nstr Frent
for meastdring the resistance of the snap:ne snap T asfe o
plucking fromthe fabrics of garnents and t l§’!§1§] vﬁ% ef‘"t"hét P%ﬁeé L
at t ached. Snap fasteners each consisti 1§€u . wéié nap 'Baser-e-eooe
known as a socket and a nmal e snap nmenbkr kno & A°st Ul e HR PSR S . ...
bei ng hereinafter called "snap nenbers") ar el BHTE OF REGEIPise..on.. .gar.nent.s,

and the like. Wth those snap nenmbers the-garnment manufacturers are berng
requi VEd t 0 assPIAICI!REYIBTANCE MEASURING INSTRUMENT FOR SNAP MEMBERS

BACKGROUND.OF THE INVENTION
This invention relates to an instrument for measuring the
-resistance of the snap members of énap fasteners to ﬁlucking
from the fabrics of garments and the like to which they are
attached.

Snap fasteners each consisting of a female snap member
known as a socket and a male snap member known as é stud (fhe '
members being hereinafter called “snap.members") are in
abundant.use on garments and the like. With those snap members
the garment manufacturers'are being required to assure certain
pluck resistance as the Product Liability (PL) Act and regula-
tions on small-size articles have come in force in the U.s.

The snap fastener has a structure in which the male and female
snap members are resiliently engaged or disengaged, the members
being attached opposite to each other to mate on 6verlapping
edges of a garment faﬁric. Each snap member is secured in
place with-a backing member known as a prong which consists of
a flanged or annular base formed with sgveral slender
protrusions or prongs extending upright frém the base. If the.
snap member thus secured to the fabric comes off easily, an
infént can swallow it or the backing member. To avoid this
-danger, each snap'member mustlbe guarantéed to resist plucking

with forces beyond a predetermined level.




pluck re5|stance as the Product Liability (PL) Act and regula- tions on
smél |-si ze articles have cone in force in the U S. The snap fastener has a
structur€ in which the male and female snap nenbers are resiliently
engaged or di sengaged, the nenbers being attached opposite to each ot her
to mate on overl apping edges of a garnent fabric. Each snap nenber is
secured in place with a backing nenber©known as a prong which consists of
a'flanged or annul ar base formed with several slender protrusions or
prongs extending upright fromthe base. If the snap menber thus secured

to ihe fabric comEsegliogastlve:dl JOLADLaGA0 SRLIGML, Glad Nediki N0

menber. To avol anger

resist pl ugkfogsa iyt Bef 956 ERg PEYODSL fed! edféeié"&\?&é evalely that, since

the PL Law has been enforced in Japan too, testing of this

' character will soon be imperative. At the present the manufac-
turers are determining the pluck resistance by their own
testing procedures, because the enforcement regulations do.not
stipulate the measuring method. Consequently, the results vary
so widely that they fail to furnish a proper, common basis for
qualitative evaluation. |

As described above, none of the conventional methods of
measuring the pluck resistanqe of snap members are-dependable
at the present. Much variation of the measured values presents
a problem of impossibility of proper evaluation.

The present invention is aimed at providing an instrument
capable of measuring the pluck resistance of snap members |
accurately and promptly.

SUMMARY OF THE INVENTION

The present inventors haﬁe intensively studied about the
method whereby the pluck resistance of snap members can be
measured with less variatioh than heretofore for proper evalua-
tion of the property. It has now been found that the following.
approach permits the most appropriate and reﬁroducible (with
little scatter) measurgment, that is: -

(1) pressing the fabric of a gafment to which a.snap

member (socket or stud member) of a snap fastener has



2 ~f o Inspection for pluck resi stance, therefore, has beconme necessary
- at "sewi'ng factories. It is quite likely that, since the PL Law has been
enforced in Japan too, testing of this character will soon be inperative.
At the present the manufac- turers are determning the pluck resistance by
their own testing procedures, because the enforcenent regul ations do not
stipul ate the measuring method. Conseqdently, the results vary so widely
that they fail to furnish a proper, conmon basis for qualitative

eval uati on. As descri bed above, none of the conventional nethods of
nmeasuring the pluck resistance of snap nenbers are dependable at the
present. Mich vari at besnoftthehpdavitkdavatorg presbims simpiabl barckfing

i mpossibility of proper eval uation. The present invention i$s ainmed at
provi di.ng an i nst r un@gimber, securely around the snap member;

(2) while about the same time constraining the snap
member with forces exerted in the directions at right
angles to the sides of the member; and

(3) pulling the snap member away in the direction at
right angles to the surface of the fabric to which it
is attached.

To realize this sequence of steps, the present invention

provides a pluck-resistance measuring instrument for snap
members which-cdmprises means for pressing the fabric of a
garment to which a snap member is attached, securely around the
member, means for constraining the sides of the snap member,
tensile means for pulling the snap member away in the direction
at right angles to the-fabric surface to which the member is
attached, and means for measuring the tensile force exerted by
the tensile means.
.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 view of the instrument

of the invention;

FIG. 3 is a partial enlarged front view, partly in

section, of the instrument of the invention;

FIG. 4 is a plan view taken on the line IV-IV of FIG. 1;



capable of neasurlng the pluck resistance of snap menbers accurately and
pﬁonptly : SUWWARY OF THE | NVENTI ON The present
inventors have intensively studied about the nethod whereby the pluck .
resLstance of snap nenbers can be neasured with |ess variation than
heretofore for proper evalua- tion of the property. It has now been found
that the follow ng approach pernits the nost appropriate and reproducible

(with little scatter) neasurenent, that is: (1) pressing the fabric
of a garnent to which a snap - menber (socket or stud nenber) of a
snap fastener has 3

FIG. 5 is a sectional view taken on the line V-V of FIG.
4;

FIG. 6 is a diagrammatic view of different snap members
and backing members; and

FIG. 7 is a diaérammatic view of a snap member attached‘to
one side of a fabrlc.

DE‘I'AILED DESCRIPTION OF THE INVENTION

Since the measurement of pluck resistance involves
destruction, it does not directly indicate the pluck resistance
of the individual garments to whidh the test snap members are
attached. However, the measurement guarantees the pluck resis-
tance of the snap members made‘of the.Same material and by the
same manufacturing steps. In the form of a nondestructive
test, a snap member may be pulled with a given tensile force.
If the member does not come off, then it is a concrete
guarantee for the pluck resistance to plucking forces up to
that limit. It is therefore obvioué that the measuring instru—
ment is capable of performing both types of tests, destructive
and nondestructive,-and it should be taken for granted that the
pluck resistance measurement according to this invention covers
the both. |

To be more exact, a fabric to which a snap member has been
attached is placed oh a tabie,(stage), and a substantially
horizontélly extending,'faﬁric presser érm is turned pivotally

round a horizontal shaft to press the fabrié around the snhap



been aftached with a prong or other sinilar backing menber ,

- setur.el'y around the snap nenber; (2) while about the sane tine
constraining the snap menber- with forces exerted in the
directions at right angles to the sides of the nenber; and
(3) pulling the snap nenber away in the_ direction at . right
angles to the surface of the fabric to hich it I s attached.
To realize this sequence of steps, the present invention provides a

pl uck-resi stance measuring instrunent for snap - nenbers which conprises

means forlg e%S|ng the fabric garnment to mhlch a snag menber is
attached, ¥t ?EPyp5FgﬁﬁﬁbﬂMerF§n%%ranﬁﬁbﬁ% fePntoPRe raf nFRG eKB-sj d8s of

th I f | | th noer .
ot on CAT Peane ERb BeUBEAThe Fafire Eeiafnrahom oo fot Hinbor e

connected at one end to the rear end of the arm, a link holder
pivotally connected to the other end of the 1link, an arm-
adjusting dial for slidably supporting the link holder, and a
fixed, externally threaded shaft in thread engagement with an
internally threaded center hole of fhe arm—-adjusting dial may
be used. The arm~adjusting dial may be turned by hand or
motor-driven. -

The means for constraining the sides of a snap member must
be such that will not allow the constrained snap member to be
set free while being pulled. .To preclude the possibility; it
has been found useful that the constraining means comprise a
plurality of jaws having front ends horizontally engageable
with the sides of the snap member, horizontal pivots suppofting
the individual jaws, and means for acting on the rear ends of

‘the jaws to move the same pivotally round the horizontal
pivots, the front ends of the jaws horizontally engégeable with
the sides of the snap member preferably having engaging faces
substantlally vertical with respect to the corresponding faces
of the snap member.

The means for aétihg on the rear ends of the jaws to move
the same pivotally round the horizontal pivots comprises a jaw-
adjusting dial having a tapered surface which acts on the inner

sides at the rear ends of the jaws and a fixed, externally



attachéd, and means for nmeasuring the tensile force exerted by the tensile
. means. - : BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1lis a
front el-éevational view of a pluck-resistance neasuring instrument _
enbodyi ng the present invention; FIG 2 is aright side elevationa
view of the instrunent of the invention; ' FIG 3 is a partia

enlarged front view, partly in section® of the instrument of the

i nventi on; FIG 4 is a plan view taken on the line IV-1V of FIG 1
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threéﬁed_ﬁertical shaft.in thread engagement with an internélly
threaded center hole of the jaw-adjusting dial. Here again the
jaw-adjusting dial may be turned manually or by an electric
motor. |

An embodiment of the present invention will be described
in detail below with reference 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.

FIGS. 1 and 2 are general front and side elevational
views, respectively, of a-preferreé embodiment df the pluck
resistance measuring instrument of the invention. |

An upright frame 3 is fixed to a base frame 4 with
braqkets 5, 5, and a support frame 2 is secured to the upper
part of the upright frame with brackets 6, 6. The front side
of the support frame is formed with a vertical dovetail groove,
in which slide members 7 having a cross sectional contour
complemenfary.fo the groove are received._ The slide members 7
jointly carry a gage holder plate 1. The members thus far
described are made of a metal, e.g., aluminum. A tensile force
measuring gage 20 is supﬁorted by the gage.holder plate 1. A.
top plate 8 is fixed to the upper end of the gage holder plate
1. The top plate 8 is formed with a vertical hole, tﬁrough
which extends the upper end porfion of an externally threaded
vertical bolt 9 whose lower end portion is in fhread engagement:

with an internally threaded vertical hole of the support frame



FIG 5 is a sectional view taken on the line V-V of FIG 4, FIG 6
“is*a di'agranmatic view of different snap nenbers and backi ng menbers; and
FIG 7 is a diagrammatic view of a snap nmenber attached to one side of a
fabric. DETAI LED DESCRI PTI ON OF THE I NVENTI ON Si nce the
measur enent of pluck resistance involves destruction, it does not directly
i ndicate the pluck resistance of the i ldi vi dual garnments to which the test
snap menbers. are attached. However, the nmeasur enent  guarantees the pluck
resis- tance of the snap nenbers nade of the sane naterlal and by the

same manuf get UH'HIQ S158ed e JHHR %f b %”‘1%%! a‘{n%tetxe%te fiosr{‘ap

menber may be pulled wth a given tensi'l orce. menber does not

come of f, themd tsHanig cmcaoq{teac&w@mt% h%e&h%nal ﬁ%erre%lﬁff%{ws tk
plucking forces up to that Iimt. It is theréfore obvious that the
measuring ithei fop plate 8 through plastic washers 12, 12, so that the top
plate 8 follows the vertical motion of the threaded bolt 9. A
plastic wheel 10 is fixedly mounted on top of the threaded bolt
9 and is caused to turﬁ manually or electrically. |
The construction is such that, as the wheel 10 is turned,
the threaded bolt 9 turns too, with consequent upward or
downward movement of the lead shank,.and hence of the gage
holder plate 1 and the téhsile force measuring gage 20.
. A commercially available tension gage may be used as the
gage 20. From the lower end of the tension gage 20'extends a
chaiﬁ 17 sheathed in a resin tube 18 and terminating with a
joint 16. The underside of the joint has a vertical blind hole
thréaded integnally, into which the upper end portion of an
externally threaded vertical bolt 15. is screwed. The thfeaded
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 support mount 14 is fixed to the upper surface of the
base frame 4, and a support bolt 13 stands upright from the
support mount 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



nent<fs capabl e of performing both types of tests, destructive and

. .nendestructive, and it should be taken for granted that the pluck

resi starice measurenment according to this invention covers the both.

To be nore exact, a fabric to which a snap nenber has been attached is

pl aced on a table (stage), and a substantially horizontally extending,
fabric presser armis turned pivotally3 round a horizontal shaft to press
the fabric around the snap 5

nmenber, preferably with an annular front end of the arm As the neans for
pIVOtal|y’gggiggogﬁebg%glo%nshggﬂpééglgg géléggcribed in detail below.

The details of the teéting table and tensile means will
now be described in cohjunction with FIGS. 3 to 5.

FIG. 3 is an enlarged view, partly in section, of a
frontal portion of FIG. 1. FIG._4 is a plan view taken on the
line IV-IV of FIG. 1, and FIG. § is a sectional view taken on
the line V-V of FIG. 4. A vertical cylindrical member 28 is
fixedly mounted on the-suﬁport block 29 with setscrews. A
columnar leg 19 of a die 27 having a flat top surface to
support a fabric and snap members is inserted into the vertical
bore of the vertical cylindrical member 28 through a flexible
ring, e.g., of polyurethane rubber. This arrangement prevents
the fabric preséer means from exerting excessive pressure.

A presser arm 30 having an annular front end to press thé
fabric portion around a snap member extends over the top
surface of the die 27. The arm 30 is supported by a horizontal
shaft 38, wﬁich in turn rests on an arm-supporting block 35"
fixed integrally to the supﬁort block 29 with a bolt. To the
rear'end of the presser arm 30 is connected the front end of a
iink 33-with a pin 34. The rear end of the link 33 is connect-
ed to a génerally disk~shaped link holder 32. The link holder
32 has a groove to engage'with the rearlend of the link 33 and
is constrained from turning, but it is movable along its .

central axis. The link holder 32 is suppdrted, through a

bearing 42, on a sleeve of an arm-adjusting dial 31 that is



conheﬁied-at one end to the rear end of the arm a link holder pivotally
connected to the other end of the link, an arm adj.usting dial for
slidably supporting the li-nk holder, and a fixed, externally threaded
shaft in thread engagenment with an internally threaded center hole of the
arm adj usting dial may be used. The armadjusting dial may be turned by
hand or notor-driven. . The neans9f or constraining the sides of a snap
menber nust be such that will not allow the constrai ned snap nenber to be
set free while being pulled. To preclude the possibility, it has been
found useful that the constraining neans conprise a plurality of %g“s
havi ng frdmtesiel horiherrdad \andhgephes arith tthe rteal ofhigrd bR
menber, horizontal pivots suppaortin t he individual jaws, and nmeans. far
acting on %Headed hegizeptal k%“a}fé?/\giq & sk tt%é:z‘s?ar?é;‘%ﬁ}éﬁ%???l’?%[}ﬂho%ﬁe
hori zontal__ pivots, the fron nds_of_ the jaws .harizontall n eable with
the sides 0¥ t t?@‘%n%‘b’“?’r’é?ﬂ%e‘%g ﬁfeesfltﬂ“ﬁﬁ%? t?a\ﬁ%%léﬁdﬁgi%abs%% ef;o]_ga:&é L
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 FIGS. 4 and 5, 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 snap
member located in the space of its annular front end.  This
dial may be designed to turn manually or automatically.

Next, the means for retaining the side faces of a snap
member will be explained. Referring to FIGS. 3 to 5, the
threaded bolt 15 is in thread engagement with the joint 16
connected to the lower end of the chain extending downward from
the tensile force measuring gage 20, as already described. The
threaded bolt 15 has a large-diameter head formed at the lower
end, which supports a horizontal jaw-supporting plate 26. A
plurality of jaws 24, three being shown, are attached to the
jaw-supporting plate 26 with horizontal pivots 39. As better

shown in FIG. 7, the jaws 24 are tapered at the lower end; with
the inner side 46 being nearly vertical. The inner side 46

need not be exactly vertical but if it inclines too far from

the vertical axis, a shap member cannot be gripped securely,



substantially vertical with respect to the corresponding faces of the snap
menber .  The neans for acting on the rear ends of the jaws to nove

the san¥ pivotally round the horizontal pivots conprises a jaw adjusting
di al, having a tapered surface which acts on the inner sides at the rear
ends of the jaws and a fixed, externally

6 t hreaded vertical shaft in threahoengagenent with an internally

t hreaded center hole of the jaw adjusting dial. Here again the

jaw adjusting dial may be turned nmanually or by an electric notor.

leadfng to an error in measurement. The jaws 24 have a peri-
pheral groove each formed along the outer periphery,Aand a fing
of coiled spring 41 is fitted in those grooves of the jaws 24
ﬁo bias the lower ends of the jaws normally in the open posi-
tion. Above the jaws, 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 d&wnward 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 auﬁomatically.
With the construction described, turning the jaw-adjusting
dial 21 clockwise on its vertical axis moves the jaws 24
pivotally around the horizontal pivots 39 to grip a snap member

by its sides.

As will be appreciated on the whole from the above expla-
nation, the operation of the pluck-resistance measuring instru-
ment for snap members will be described in detail below. FIG.
6 illustrate various exampleé of snap_members to be tested. 1In
ﬁhe drawing, (a) and (d) are backing members of the same struc-
ture, each having prongs for securing a snap member in place.
(b).is a male snap member having an enlarged flange. (c) is a
female snap member likewise having an enlarged flange. For
testing, the test pieces are held sécurely, as shown in FIG. 7,

between the inner sides at the lower ends of the jaws 24.



An enbodi ment of the present invention will be described in detail below
with reference to the acconpanying drawi ngs. The enbodinent is intended to
.illustrate the invention and is not to be construed to limt the scope of

t he invention. FIGS. 1 and 2 are general front and side el evationa
views, respectively, of a preferred enhaodi nent of the pluck resistance
measuring instrunment of the invention. An upright frane 3 is fixed to

a base frane 4 with brackets 5, 5, and a support frame 2 is secured to the
upper part of the upright frame with brackets 6, 6. The front side of the
support frame is forned wwth a vertical dovetail groove, in which slide

menbers 7 havi ngt® BFSss? see¥dnat - Sontdukenalpmpiuar mere¥ o Ehelgr oove are

| LE_ES'eYEdt hlaﬁ%';ﬁé’%e Srinkraie fpberdit 2 hé%fﬂw TRt U hardndh FERLI | o

e LT 0 5, AR PR A AL o
snap member (c) is aligned with the axis of the threaded bolt
15. Next, the jaw-adjusting dial 21 is turned to hold the snap
member rigid on sides in a constrained position, and also the
presser arm-adjusting dial 31 is worked to press the fabric in
place with the annular front end of the presser arm 30. Then,
the wheel 10 is turned to raise the tensile force measuring
gage 20 slowly, and the gage reading is taken. If the snap
member is not plucked off with the pull beyond a preset value,
it means that the member has the preset pluck resistance. If
the pulling is continued until the snap member comes off, the
ultimate pluck resistance of the member is actually measured.

As will be clearly understood frém-the_foregoing descrip—

tion; conventional methods of measuring the pluck resistance of
snap members are not dependabie at the present, and much varia-
tion of the measured values have hampered proper evaluation.
The instrument according to the present'inventidn can measure

the pluck resistance of snap members accurately aﬁd promptly.



1. "THe top plate 8 is formed with a vertical hole, through which extends
t he upper end portion of an externally threaded vertical bolt 9 whose
| ower end portion is in-thread engagenent wth an internally threaded
vertical hole of the support frame _ 7
2. The threaded bolt shank 9 has a | arge-dianeter section (lead shank) in
contact with the upper and under surfages of the top plate 8 through
plastic washers 12, 12, so that the top plate 8 follows the verti cal
notion of the threaded bolt 9. A plastic wheel 10 is fixedly nounted on
top of the threaded bolt 9 and is caused to turn nanually or electrically.
What “is claimed is:

1. A pluck-resistance measuring instrument for snap
members which comprises means for pressing the fabric of a
garment to which a snap member is attached, securely around the
member, means for constraining the sides of the snap member,
tensile means for pulling the snap member away in the direction
at right angles to the fabric surface to which the member is
attached, and means for measuring the tensile force exerted by
the tensile means.

2. - The instrument of claim 1, wherein the fabric presser
means comprises a fabric presser arm, a horizontal shaft
supporting the arm, and means for acting on the rear end of the
arm to move the same pivotally round the horizontal shaft.

3. The instrument of claim 2, wherein the means for
acting on the rear end of the arm to move the same pivotally
round the horizontal shaft comprises a link connected at one
end to the rear end of the arm, a link holder pivotally
connected to the other end of the link, an arm-adjusting dial
for slidably supporting the link holder, and a fixed, external-
ly threaded shaft in thread engagement with an internally
threaded center hole of the arm-adjusting dial.

4. The instrument of any of claims 1 to 3, wherein the
means for constraining the sides of a snap member comprises a
plurality of jaws having front ends horizontally engageable
with the sides of the snap member, horizontal pivots supporting

-
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The construction is such that, as the wheel 10 is turned, the threaded
" bott 9 turns too, with consequent upward or downward novenent of the |ead
shank, and hence of the gage holder plate 1 and the tensile force
measuri ng gage 20. A comrercially avail abl e tensi on gage may be used
as the gage 20. Fromthe | ower end of the tension gage 20 extends a chain
17 sheathed in a resin tube 18 and teriI@nating wwth a joint 16. The
underside of the joint has a vertical blind hole threaded internally, into
whi ch the upper end portion of an externally threaded vertical bolt 15 is
screwed. end_a

15
and a jaw Hife gﬂﬁs?gfgualaﬁggi m%ﬁ%%hgg?%gg?ﬁe?cﬁbﬂét??u?%gtﬁﬁﬁfl%hﬁiaﬂg to
be detail adhd s to movéd EHEPOLEe ”gi’?{at%glg tr&ﬁ gdtﬂgg%{ke}%g%@%%surface

of the base frame 4, and a support S upfr
support nMyiRiotld. The upper end of the support bolt 13 is in thread
engagenent with an internally threaded hole of a support

5. The instrument of claim 4, wherein the front ends of
the jaws horizontally engageable with the sides of the snap
member have engaging faces substantially vefticél with respect
to the corresponding faces of thé snap member.

6. The instrument of claim 4 or 5, wherein the means for
acting on the rear ends of the jaws to move the same.pivotally
round the horizontal pivots domprises a jaw-adjusting dial
having a tapered surface which acts dn the inner sides at the
rear ends of the jaws and a fixed, externally threaded vertical
shaft in thread engagement with an internaliy threaded center

hole of the jaw-adjusting dial.
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bl ock 29. The support block 29 supports a fabric-supporting stage of a
testing table and neans for pressing a fabric in _

8 posit-ion, both of which are to be described in detail bel ow.

The details of the testing table and tensile neans will now be descri bed
in conjunction with FIGS. 3 to 5. FIG 3 is an enlarged view, partly
in section, of a frontal portion of FR& 1. FIG 4 is a plan view taken on
the line IV-IVof FIG 1, and FIG 5 is a sectional view taken on the
line V-V of FIG 4. A vertical cylindrical nenber 28 is fixedly nmounted on

the support block 29 with setscrews. A
: " ABSTRACT

PLUCK~-RESISTANCE MEASURING INSTRUMENT FOR SNAP MEMBERS

An instrument for snap members comprises means for
pressing the fabric of a garment to which a snap memberlis
attached, securely around the member, means for constraining
the sides of the snap member, tensile means for pulling the
snap member away in the direction at right angles to the fabric
surface to which the member is attached, and means for

measuring the tensile force exerted by the tensile means.

(Fig. 2)



col urmar leg 19 of a die 27 having a flat top surface to support a fabric
and snap nenbers is inserted into tthe vertical bore of the vertica
cylindrical menber 28 through a flexible ring, e.g., of polyurethane
rubber. This arrangenent prevents the fahric presser means from exerting
excessi ve pressure. A presser arm 30 having an annular front end to
press the fabric portion around a snap nenber extends over the top.
surface of the die 27. The arm 30 i slgépported by a horizontal shaft 38,
which in turn rests on an armsupporting block 35 fixed integrally to the
support block 29 with a bolt. To the rear end of the presser arm30 is
connected the front end of a link 3B wth-a prh 34. The rear end of the
link 33 is connect- ed to a general‘yvql.' aped | ink holder 32. The |ink
hol der 32 has a groove to engage with tmiHE%n end of the link 33 and is
constrained fromturning, but it is VE=L o ong its central axis. The
link holder 32 i §Fsupported, through & | .
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bearing 42, on a sleeve of an armadjusting dial 31 that is
9 ° internally threaded and neshed with.the external thread of a threaded
hori zontal shaft 36 fixed to the arm supporting block 35. The nuneral 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 clockw se noves it leftward as viewed in FIGS. 4 and
5, forcing the link holder 32 in the sd3#® direction, thereby urging the
link 33 leftward. Thus the fabric presser arm 30 caﬂoturn count ercl ockw se

pivotally - = [ i}//”"
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around the horizontal shaft 38 to press the fabric with a snap nenber

| ocated in the space of its annular.front end. This dial may be desi gned
to turn nmanually or automatically. Next, the means for retaining the
side faces of a snap nmenber will be explained. Referring to FIGS. 3 to 5,
the threaded bolt 15 is in thread engagenent with the joint 16 connected
to the I ower end of the chain extending downward from the tensile force
measuring gage 20, as already describeg/6 The threaded bolt 15 has a

| ar ge- di aneter head forned at the |lower end, which supports a horizontal

j awsupporting plate 26. A plurality of jaws 24, three being shown, are
attached to the jaw supporting plate 26 with horizontal pivots 39. As
better shown in FIG 7, the jaws 24 are tapered at the lower end, with

the inner side 46 being nearly vertical. The inner side 46 need not be
exactly vertical b ifvrit—nclings too far from the vertical axis, a snhap
menber cannot be griT pped securel y;
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10 | eading to an error in neasurenent. The jaws 24 have a peri- pheral
groove each formed al ong the outer periphery, and a ring of coiled spring
41 is fitted in those grooves of the jaws 24 to bias the | ower ends of the
jaws normal |y in.the open posi- tion. Above the jaws, the threaded bolt 15
extends through, in - thread engagenent with, an internally threaded hol e of
the jaw adjusting dial 21, so that a truncated conical |ower part of the
bolt projecting downward can push_apaﬂthhe upper inner side portions of
the jaws 24. Here again the jawadjusting dial 21 nay be designed to turn
manual |y or autematically. Wth the construction described, turning

t he jaw adj usti ng
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dial 21 clockwise on its vertical axis moves the’jaws 24 pivotally around
the horizontal pivots 39 to grip a snap nenber by its sides.. As
wi |l be appreciated on the whole fromthe above expla- nation, the
operation of the pluck-resistance neasuring instru- nent for snap nenbers
will be described in detail below. FIG 6 illustrate various exanpl es of
snap nenbers to be tested. In the drawyng, (a) and (d) are backing nmenbers
of the same struc- ture, each having P®ngs for securing a snap nenber in
place. (b) is a nmale snap nenber having an enlarged flange. (c) is a
femal e snap nenber |ikew se having an enlarged flange. For testing, the
test pieces are held securely, as showmn in FIG 7, between the inner sides

at the |l ower ends of the jaws 24.
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As FIG 7 shows, e.g., a female snap nmenber (c) is attached to a fabric
(ef with a backing nenber (d), ‘and they are altogether placed on the die
27 at a point where the female snap nmenber (c) is aligned with the axis of
the threaded bolt 15. Next, the jaw adjusting dial 21 is turned to hold
the snap nenber rigid on sides in a constrained position, and also the
presser armadjusting dial 31 is worked to press the fabric in place with
the annular front end of the presser ar6d@0. Then, the wheel 10 is turned
to raise the tensile force neasuring gage 20 slowy, and the gage reading
is taken. If the snap nenber is not plucked off with the pull beyond a
preset value, it neigs &ha&;;he qggber has the preset pluck resistance. If
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the,pulling is continued until the snap nenber ¢

pl uck resistance of the member is actually neasure
cl early unders
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i~ e _foregoi ng descrip- i H gpcrigbon epriednal tonpagedds..
of measuring t SEEET SRSSEENEE of snap menje M airedshot | pegpdndatyl pamt! 4.
the present, and mudREPyapim- ion of the rreas;%ré’fd:‘".?va*riugis} hpadhamperagd .....
proper eval uati on. nt according to the:present pigrdent icop:gan....
measure the pluck resistance of snap nppbers Accur ately and pronptly.

rlrénbaé'rb\!sws 1. A pl uck-resistance rrea?u!gj;ﬂgz ORFHCHBM - 1oibBb+ 250 AP

1. A pluck-resistance measuring instrument for snap

members which comprises means for pressing the fabric of a

garment to which a snap member is attached, securely around the

member, means for constraining the sides of the snap wmember,

tensile means for pulling the snap member away in the direction

at right angles to the fabric surface ‘to which the member is
attached, and meané for measuring the tensile force exerted by

the tensile means, wherein the fabric presser means comprises a
fabric presser arm, a horizontal shaft supporting the arm, and means
for acting on the rear end of the arm to move the same |
pivotally round the horizontal shaft, and wherein the means for
acting on the rear end of the ar comprises a 1link connected at

one end to the rear end of the arm, a link holder pivotally

connected to the other end of the link, an érm—adjusting dial

for slidably supporting the link holder, and a fixed, external-

ly threaded shaft in thread engagement with an interpally

threaded center hole of the arm-adjusting dial.

2. A pluck-resistance measuring instrument for snap

members which comprises means for pressing the fabric of a

garment to which a snap member is attached,
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securely arcund the

.1 member, means for constraining the sides of the snap member,

tensile means for pulling the snap member away in the direction

at right angles to the fabric surface to which the member is

attached, and means for measuring the tensile force exerted by

the tensile means, wherein .the means for constraining the sides of a

A
-ALnap-member comprises a plurality of jaws having front ends
horizontally engageable with the sides of the snap member,

horizontal pivots SUpportiqg the individual jaws., a coiled spring

TP (1]




whi ch conprises neans for pressing the fabric of a garnent to which a
snap nenber is attached securely around the nenber, neans for
constrai ni ng Wap menber, tensile nmeans for pulling the

snap nenber away in t n at rlght angles to the fabric surface to
whi ch the rrenbﬂ‘““ B‘r\\‘!ﬁ“ﬂa\\t\md means for neasyring.the—i-ensitte-force
exerted by w mBans, wherein_the fabrii THi3 SHESS AT SERN
conprises a fabric presser arm a hori?¥ntal shaft SRPPDAGEDNg thd arm
and neans for acting on the rear end of the arm tle—nove-thie Sane pivotally
round the horizontal shaft, and wherein the neans for acting on the rear
end of the arm conprises a link connected at one end to the rear end of
the arm %a'tamwehdﬁfe oméfobéq;mepyrme%@ckeh@ éfe of helidepmsotot he | nk,
an armadjusting dial for slidably supporting the link holder and a fixed,
external |y nobhagbdetishabidijawshteagerndrgEnatt endd.t nd mnns rffasy aating
threaded center hole of the arm adjusting dial %

pl uck- r esi stoan&ke measgndsgof rfé‘ﬁrdﬁ?@nﬁiofwesﬂéﬁpsa%npdé’%a“y round the

horizontal pivots, the means for acting on the rear ends of the jaws

comprises a jaw-adjusting dialhaving a tapered surface which acts on
the inner sides at the rear ends of the jaws and a fixed, externally
threaded vertical shaft in thread engagement with an internally
threaded center hole of the jaw-adjusting dial.

3.. The instrument of claim 2, wherein the front ends of
the jaws horizontally engageable with the sides of the snap
member have engaging faces substantially vertical with respect

to the corresponding faces of the snap member.
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whi ch conprises neans for pressing the fabric of_a.garnent.
menber is attacl curely around the nmenber, REFACHMENT SHIEETGai #6Gg
t he. sixdes of the snap nenber, tensiil e neans for [b@zkiripgiont: peganap topabsar .....
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the tensile nmeans, whereir tfe means fqn const raixmAgt e pakdes.. of pag&hap
menber ¢ Eﬂiﬁ es a plurality of jaws having front ends horizontally -

engageab h the sides of the snap nenber,{ hori.zont. I8 S /SippOrting
the | nd| V| dual J aV\B, a COI | Ed ' er‘M &aijiﬁ&iﬁl..ﬂ...ﬁ ----------
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1. A pluck-resistance measuring instrument for snap members

which comprises means for pressing the fabric of a garment to which
a snap member is attached securely around the member, means for
constraining the sides of the snap member, tensile means for pulling
the snap member away in the direction at right angles to the fabric
surface to which the member is attached, and means for measuring the
tensile force exerted by the tensile means, wherein the fabric
presser means comprises a fabric presser arm, a horizontal shaft
supporting the arm, and means for acting on the rear end of the arm to
move the same pivotally round the horizontal shaft, and wherein the
means for acting bn the rear end of the arm comprises a link
connected at one énd to the rear end of the arm, a link holder
pivotally connected to the other end of the link, an arm-adjusting
dial for slidably supporting the link holder and a fixed, externally
threaded shaft in thread engagement with an internally threaded‘

center hole of the arm-adjusting dial.

2. A pluck-resistance measuring instrument for snap members
which comprises means_fdr pressing the fabric of a garment to which
a snap member is attached, securely around the member, means for
constraining the sides of the snap member, tensile means for pulling
the snap member away in the direction at right angles to the fabric
surface to which the member is attached, and means for measuring the
tensile force exerted by the tensile means, wherein the means for
'constraining the sides of a snap member comprises a plurality of jaws
having front ends horizontally engageable with the sides of the snap

member, horizontal pivots supporting the individual jaws, a coiled




spring .retained on the outer periphery of the rear ends of said jaws to
normal |y bias said jaws to open the front ends, and neans for acting on

the rear ends of the jaws to nove the sane pi ally round the horjzontal
pi vot sy the means for acting on the rear en&w a
jaw adjusting dial having a tapered surface.'w t he i nner sides
at “the rear ends of the jaws and a fixed, ektid I”WJHEE ~ vertical
shaft in thread engagenent with an internakly t hcfeadeds 4 hol e of the

j aw adj usting dial. 3. The inggrunent of claim2, wherein the
front ends of the jaws horizontally engageable with the sides of the snap

nmenber  hayeiNJadkAdned fACeBeSoRSd Aperaphyry it ithal rvhi hed@SRECEatl® fhR
correspondl ng faces of the snap nenber. :
to normally bias said jaws to open the front ends, and means for
acting on the rear ends of the jaws to move the same pivotally round
the horizontal pivots, the 'means for acting on the rear ends of the
jaws comprises a jaw-adjusting dial having a tapered surface which
acts on the inner sides at the rear ends of the jaws and a fixed,

externally threaded vertical shaft in thread engagement with an

internally threaded center hole of the jaw-adjusting dial.

3. The instrument of claim 2, wherein the front ends of the
jaws horizontally engageable with the sides of the snap member
have engaging faces substantially vertical with respect to the

corresponding faces of the snap member.
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