i nv on relates to an apparatus for attaching pairs of

such¥as snap fasteners, buttons, ornanents or the like onto a garnent 5

In a fastener attachlng machi ne whi ch conprises a reciprocable
punch-novabl e toward and away froma die to force one fastener elenent hel d
above the die by neans of a gripper, .into clinching engagenent wth the

ot her fastener el enment supporjed on the di'e with a 10 garnent sandw ched
between the elenents, it is desired to provide plenty. of room between the
punch and the die or the gripper and the die so that the operator, in

APP@S?JUS FOR ATTACHI NG FASTENER. ELEMENTS ONTO A GARNENE% ﬁ?
ener e en”ents

pl aci ng the other fastener elenent on the die, will not be hanpered by the
punch, the gripper or the die. Wth 15 this arrangenent, however, the other
fastener elenment released fromthe gripper is likely to be displaced - 2-

froma suitable position with respect to the one fastener elenent. It is
bel i eved possi ble by neans of the present invention to provide an apparat us
capable to attach pairs 5 of fastener elements neatly onto a garnent even
when there is a relatively w de-space between a gripper and a die or a
punch and the die. Another believed possi.bitity of the present invention

-1 -
APPARATUS FOR ATTACHING FASTENER.
ELEMENTS_ONTO A GARMENT
The present invention relates to an apparatus
for attaching pairs of fasiener elements such as snap
fasteners, buttoﬁs, ornaments or the like onto a
garment. .
5 In a fastener attaching machine which comprises
a reciprocable punch movable toward and away from a die
to force one fastener element held above the die by
means of a gripper, into clinching engagement with the
other fastener element supported on the die with a
10 garment sandwiched between the elements, it is de51red
s ' to provide plenty of room between the punch and the die
or the gripper and the die so that the operator, in
placing the other fastener element on_the die, will not
be hampered by the punch, the gripper or the die. With
15 this arrangement, however, the other fastener element

released from the gripper is likely to be displaced

f\

-



Is to provide a fastener attaching apparatug having a 10 gri ping nmechani sn
for placing one fastener el enent onto the other fastener el enent reIianyJéES
with accuracy.  According to the present invention, there is provided an ~—
apparatus for attaching a pair of fastengr-elenents onto a garnent, .
conprising: a frame, a die nmechanism 15 noUnted on said franme and having a

di e/for suppofismda tEG] €8 ONo it 1d1e O Ep & RN ithe Bl IR ther
mechani sm nounted on said frane for rel easably holding the other fastener

el enent, and @) @wewH, mechani sm nounted on said frane and having a

reci procabl e punch reciprocally 20 novable toward and away fronisaid die to
attach the pair ofItfabsepelieededssitold ey gegarantaf GHARAEEHEIAAED | N THAT
saird gripping nmechanismincludes.a slide bar reciprocably supported on
said frane, aimeemtbéngtd ppfowniee sampiappad bus oapetilel to atedngafrsai d
slide 25 bar and having a pair of free ends, respectively, disposed above
sai d di e @and 90i festerenseienenty neatlnimnty paatmeny gven wtgen hol di ng
therein the other e]enent, said fingers having a pair of opposed

proj ections, FRe&pecis\RITLLatIVILY wife RP3mPRetNefhP IHIPRIT RNVDA away
fromsaid die,, a second spring, neans acting between said fingers to 5

ufge said frebi®ndE ?cﬁ%ﬁ%ﬁ ?ﬁhaiﬂﬁn?ﬁﬁ: a cam pl ate operatively connected

:)?ojsgi:'?i gl;;lc[lof %Vieﬁg%l%zocgéi:Penvéé]e;gc%/ms.fﬁhifféjy eonpaﬂﬁeeabplreesvgrgth ist'?\léjntion
is to provide a fastener attaching apparatus having a
10 o9riping mechanism for placing one fastener element onto
e the other fastenef element'feliably with accuracy.
According to the present invention, there is provided
_an apparatus for-aftaching a pair of ‘fastener elements |
onto a garment, comprising: a ffame, a die ‘mechanism
15 mounted on said frame and'haVing a die for supporting
thereon 6ne of the fastener elements, a gripping mechénism
mounted.on said frame for releasably holding the other
fastener element, and é punch mechanism mounted on said
frame and having a reciprocable punch reciprocally
20 movable toward and away from said die to atfacﬁ the pair
of fastener elements to the garment, CHARACTERIZED IN
" THAT said gripping mechanism includes a slide bar .
-reciprocably sﬁpported_on said frame, a paif of grip
. fingers pivotably ébnnecteﬁ to one end of said slide
25 bar and haviné a paif bf'Frée ends, respectively,
" disposed above said die.and.jnintly_constituting #

retaining portion for



thereby releasing the othe.r
. fastener elenment fromsaid retaining past+on, and neans for limting ~ggh
novenent of said slide; bar toward said die. The invention will be -

descri bed b lwaygOft taTR @hlkS ot akfiepRGe sk dt fendeeeMianyhgy dr awi ngs,
wherein:- Figure 1 is a frontelevational view of an apparatus acCcording to
the presenta ipadentifompploisgdr @rd jies td osisge relspeatiioeal ,veewisktt he
apparatus; 20 Figure 3 is an enlarged fragnmentary front el evati onal

vi ew, part Ispriimec mesassagigiog, sefidaspddei bar awag- fobmt Beidppaeat us; Figure
4 is an enlarged fragnentary cross-sectional view taken along line IV-1V of
Figure 1; % second sprdmge mpans gctiogt beteesni smad fiegeos the portion
shown in Figure 4; . Figure 6 is a cross-sectional view taken along |ine
VI-VI & Fiug@%e s8idrif§gee endss tayagddsapged 28rpibesk epacrBnalateew, 10

artl in cross ., section, of ri i ng mechani sm of the apparatus; Figure 8 "
Ps a ziew &Hﬁﬁ%&‘W? prggpgc%F%sﬁgaﬁﬁ d punch %or reciproggtion g -

therewith and engageable with said projections to move -
said slide bar toward said die against the bias of said
firsf spring means and then to urge said free ends of
10 said fingers away from 6ne another against the bias of
said second spring means, thereby'releésing the other l;}
fastener element from said retaining portion, and means
for limiting movement of said slide. bar toward'said die.
Tﬁe invention will be described by way of example
15 with_reference to the accompanying drawings, wherein:-
Figure _1 is a front el'evaj_;inqal view of an apparatus
according to the present inventiong h
Figure 2 is a side elevational view of the
apparatus;
20 Figure 3 is an enlarged fragméﬁtary front e

elevational vieu, partly-in cross section, of a portion



t he opposite side of the gripping mechanism Figures 9(A).to 9(C) are .
entarged schematic .15 views, partly in cross section, show ng succegsiye:
steps of operation of the gripping mechanism Figure 10 is an enlargeéigzgw
of+g parts-supply unit of the apparatus; Figure 11 is a cross-sectiona '
view taken along 20 line XI-XI of Figure 10; Figure 12 is a view, with
‘parts onmitted for clarity, simlar to Figure 10, showing the unit in a
different position; * Figure 13 is an entatged cross-sectional view of 25

a button head and a_button fastener to be clinched together on the
apparatus; Figure @8 tBeaAPBAF&FB&H fragmentary view, with - -5- parts

ommtted for clarity, of g,speed,reducin evic f_the ratus; Figure
15 is a cross-sectional v?éﬁﬁfﬁkénlﬁl%ﬂgg?f%ﬁgséigkf%ﬁe$§%£?e 14; 5
Figure 16 is a view sipilar i g 3 | el f4 b OLe (
overturning device?r8fst% ?5% Eg%tﬂégwp?%%gggggﬁhéb to i?fﬁ%ﬁéﬁiAéﬁﬁ%ﬁﬁed

schematic explanat?ty vi ews showi ng how an overturni ng device works; 10
Figure 18 is an enlarged perspective view of a cap to be applied on the

apparatus showngin Figurepigare 5 is a front elevational view of the
) pértion.shown.in.Figure 4; }
. Figure 6 is a cross-sectional view taken aléng
line VI-VI of Figure 3; |
Figure 7 is an enlarged side elevational view,
v 10 parﬁly in cross section, of a gripping ﬁechanism of the
| apparatus; | _ |
‘ Figure 8 is a view similar to Figure 7, shéwing_
~ the opposite side of the gripping mechanism;
FPigures 9(A) to 9(C) are enlarged schematic
.15 views, partly in cross section, showing successive
steps.ofloperation of the gripping mechanism;
Figure 10 is an enlarged view of a éarts-supply
unit of the apparatus; -
Figurelll is a.éross-sectional view taken along
20 1line XI-#I:of-Fiéﬁre 10;
| Figure-lz is a view, with parfs ommitted for;
'.clarity, similar to Figure 10, showing the unit in a
‘different poéition; ' |
. Pigure 13 is an enlafged cross-sectional view of
25 a butﬁon head and a button fastener to be_ciinched
_together on the apéAratus;

Figure 14 is an enlarged fragmentary view, with



and Ejgure 19 is an exploded per spective view of an overturning device. 15

The esent invention is particularly useful when enbodied in a fastener
att I ng apparatus-such as shown in Figures 1 and 2, generally, indicated
by the reference nuneral 20. The apparatus 20 is used for attaching a U

fenmpl e 20 nmenber of a snap button to a.gsrirent C, and generally conprises a
di ezmechani sm 21 for supporting thereon a tack or button fastener A of the
femal e nenber, opaprtppomul tised afors el iy, heff i REpeedutddircimepdidyide gur e
3) of the female nmenber, a guide mechanism 23 25 for introduci ng one button
head B at a tineck ritke saprazatitsyy portion of the gripping mechani sm 22, a
punch mechani sm 24 for forcing the button head B which has -6- been

rel eased from the retaiftFRFHort ioh,2 KEAsEsedtelak o grhakpn adong

" eol pr ocat i ng t A BTG Yod#inA and the punch mechani sm 24. 5 in
{red relatl g Lo one ONR g i) § Gl IDE dhREY Sl
107 proj ecti ng pereStATEAURRD Cork U Bl ddyiRed BT e HorbaTh
Figures 17(A) to 17(E) are enlarged schematic
explanatory views showing how an overturning device
works;

10 Figﬁre 18 is an enlarged perspective view of a
cap to be applied on the appgratus shown in Figufe 16;
and

Figure 19 is an exploded perSpective view of an
overﬁurning device.

15 The present invention is particularly useful
when embodied in a fastener attaching apparatus- such as
shown in Figures 1 ahd 2, generally indicated by the

- reference numeral 20.
The apparatus 20 is used for attaching a femaie

20 member of a snap button to a garment C, and generally ;:}
comprises a die mechanism 21 for supporting thereon a |

' tack or button fastener A of the female member, a >
gripping mechanism 22 for holding a button head B
(Figure 3) of the feméle member, a gﬁideimechanism 23
25 for‘introducing one button head B at a time into a -

retaining portion of the gripping mechanism 22, a punch

mechanism 24 for forcing the button head B which has



Al and having a pointed end. The button head B includes a circul ar base B
and an enl arged annul ar socket portion B2 defining therein a circular G§§>
recess B3 for snappingly retaining the plug of a male nenber (not 15
shoam). The base Bl has a central through-hole B4 through which the

poi nted shank A2 of the button fastener Ais thrusted to sandw ch the
garment C (Figure 1 and 2) between the basés-Al, 1. As shown in Figures 4
and 5, the die nechanism 20 21 includes a-die 27 onto which the button-
fastener A is suppbeeadrededsedsfpptrthehzetabg8ingcpovbilonn ageénstcthebore
29 extendi ng through a table 30 secured to the frane 26. The shaft 28 has
an external ['y threRBE§oBpHePtEBREI BnSVRPRFEPEcPRnEhapdae dRgchrBRFRN2L R5
bore 29, and an internal

‘ower end of the sﬁaﬁt:zéh%%r53?589??1%?%é?,?ﬁg?ﬁﬁ223259&8%4’320%%%%3 e
31 -7-

Phe hol'e 32 to t noPtB, SE4BRFRY, RECBR} fnos? 855 E6e Cphach e RRRERE 24 o

threaded to the UpEﬁrt?ﬁgdoieigeiénsEéfBn%SaggéhQ ’ %?thtEe% 8c§”£§ ?ener

recess 35 conplénentary I'n contour wtht t he tton

A, The button faStaﬂérméchﬁnHBﬂU21|YaPiaEEQ mécﬁQﬁléﬂ§e§§ 3529i phihgs shank
A2 driven t hrough the garnment C.

mounted on a frame 26.
" As shown in Figure 13, the button fastener A
includes a circular dish-like base Al and a shank A2
10 projecting_perpendicularly and centrally from the base
Al and having a pointed en&. .The button head B
includes a circular base Bl and an enlarged annular
sdcket portion B2 defining therein a circular recess B3
fbr snappingly retaining the plug of a male member (not
15 shown). The base Bl has.a centrﬁl through-hole B4
| through which the pointed shank A2 of the button
fastener A is thrusted to sandwich the'garmént c
(Figure 1 and 2] between the bases Al, Bl.
_ f As'shown ;h Figures 4 and §, the die mechanism
e - 20 21 includes a die.27 onto which the button fastener A
| ié suppofted, and a support shaft 28 reéeived-in é
ﬁertical bore 29 extending;through a table 30 sécured
£o.the frame 26. The shaft 28 has an externally
threaded upéer.porti§n'3i préjecting ﬁpwatdly from the
25 bore.29, and an internaliy threaded axial hole 32
opening at one end -to the lower end of the shaft 28.

-

An adjust nut 33 is threaded over the upper portion 31



10 As shown in Figure 4, the support shaft 28 has an axial key seat
36 h ng therein a flat key 37 which also is slidably received in a

ver t i key way. 38 in the table 30 opening to the bore 29. Thus, the
shaft 28 is prevented fromrotating about its owm axis 15 but it is novabl &
in an axial direction in response to rotation of the adjust nut 33 while
the screw 34 | oosened. Wth this consfrdciion, the vertical position of the
die 27 can be adjsu d.ehz ' h L tsi e.di 7_greci.;sely

W th Ut st easst ThE 33%are tendhd, AoE 180kl Bhxll 31018 Bntoalel iRESY |
Figure 5, whichthe %%EEOQth%ft%e&@B?r%3@%:33E§e4gh29ttE@ EgbkﬁeSQa Ad a
series of circunferentially spaced |lines 41 and a correspondi ng nunbéer of
figures 42 on tRB@®.peripheral surface of the adjust nut 33. The reading 25
of the scale 39 indicates the ampbunt of vertical novenent of the die 27
correspondi ng to the affhentlief 2dngsl ahrendedesb 6het ippad a8 BEt tBa.

-8- As shown in Figures 1, 2, 7 and 8, the gripping nmechanism 22 includes a
slide bar 435ve§hﬁg&I2§ abdabes gpubtedtop ausfipperé& beceks43ssecured to
the frane 26 above the die 27, .and a pair of juxstaposed grip fingers 45,
45 pivotably coRRBPLEReRtagKciBngonbonrevibhethentase Akecof| tHe buttds by
nmeans of a pair _of pins 46, 48, espectively. The grip fingers 45 are bent
into a generall§aE;§H8ﬁeA(Fia PebYtEAR §2S5RReRadels manually placed

in the recess 35 with its shank A2 driven through the

&

3

garment C. '

10 As shown in Figure 4,_£he support shaft 28 has -
an axial key seat 36 holding therein a flat key 37 ~
which al;o is slidably received in a vertical key way
38 in the table 30 opening to the bore 29. rhué, the
shaft 28 is prevented f}omfrotating-about its own axis

15 but it is movable in an axial direction in response to
rotation of the adjust nut 33 while the screw 32
loosened. With this construction, the vertical
position of the die 27 can be adjusted. - To adjust the
positioh of the die‘27 precisely with utmost ease, the

20 die mechanism 21 incivdes a scale 39 as shoﬁn in Pigure i
5, which is com§osed of a reference mark 40'§n the
table 30_agd a series of circumferentially spaced lines 2
41 and a éorresponding number of figures 42 on the
peripheral surface of fhe adjust nut 33.-_The reading

25 of the scale 39 indicateslthe amount of vertical

movement of the die 27 corresponding to the amount of

angular movement of the adjust nut 33.



the respective free ends overlying the die 27 and 10 jointly constituting
a recessed retaining portion 47 for holding the button head B. A tension
spri.ng 48 extends between the fingers 45 to urge the free ends of. the
fingers 45 toward one another, as better shown in Figure 7. The grip
fingers 45 have a pair of opposed 15 trapezoidal .projections 49
substantially centrally between the respective pins 46, 46 and the
respective free .ends of the grip fingers=4% = The retaining portion 47 has
a .pocket 50 for receiving therein the base Bl of the button head B. 20

As shown in Figures 3, 6 &% showhdnsFiigariesr 143 2irs 7r ad€i $ed the grieripsal
groove 51 in the su rt .block 44, .the grooye ,51_bei ng open.at Qne side. A
cover plate 52 is §§§§F§H§H02?hén§& abP§&§e4EaFo4gl8§§tﬁﬁélgyeﬂ°§P8éYof

th 51, thereby 2 ti t [ f i splaci
ateral |y out of RPN SR ShRPRL daopl, 4, SRkut e KRl ke Bty s
C.sh d ' R 6 -Q- . ' ' _ I tudi nal
gui de” channel 53 1 AACCR TR G Tdr €84 FAFT GEoRy < eEread S RY com

plate 54 is CQn@ecﬁﬁﬁ?h&sa4$hUQ$e§iQ5thl heohueeke@EaitadneMedd tdetpel bed
below in detail) for, reci procation with the plunger 55. An end plate 56

is secured to the upher end of the Flide bar 43 dvdmdansaofaial pafir of
extensions projecting sideway fromthe slide
pins 46, 46, respectively. The grip fingers 45 are
bent into a generally L-shape (Figure 1 and 3) and have
the respective'free ends overlying the die 27 and
10 jbintly cdnstituting a-recesséd retaining portion 47
- for holding the button head B. A tension spring 48
extends between the fiqgers 45 to urge the fkee ends éf.
the fingers 45 toward one another, as better shown in
Figure 7. The grip fingers 45 have a pair of opposéd
15 trapezoidal projections 49 sﬁbstantially centrally
| bgtween thg respeétiVe pips 46, 46 and the respective
free ends of the grip fingers 45. The retaining
portion 47 has a pocket 50 for receiving therein the
base Bl of the button head B. )
20 As shown in Figures 3, 6 and 7, the slide bar 43
. ' is received in a vertical-groéve 51 in the support
block 44, the groove 51 being open at one side. A
cover plate 52 is secured to the support block 44 to
close the open side of the groove 51, thereby
25 preventing the siide bar 43 from displacing laterally
out of the groove Si. The slide bar 43 has a

substantially C~shaped cross section (Figuré 6) and



‘bar 43 in opposite directions. A conpression spring 57 is disposed in the

g channel
t lide bar _
profects fromthe upper end of the support block 44 and extends upwardl y-_j

53 between the end 10 plate 56 and the cam plate 54 to urge .

43 upwardly away fromthe camplate 54. A stud holt 58

t hrough one extension .of the end plate 56. A .nut 59 is.threaded over

stud bolt 58 and is 15

of the end plate 56 to limt the upmangnﬁveneht of the slide bar 43.

e Y mongedbPReHAER Bhd-kihoHoBobBEcBhigky oHheAR, aBhlnBacnd B, °°
moverent of 't heplifeaDainiBiafe BBOYE LD EhEYSCFeBEN 0 hL chfie cam

plate 54 is dispo

etween the grip fingers 45

portion 61 and a;8kr W igWebnRaEte@Nt82adbYhA§ErPY5 aoPaLheOpubYe! €d
surfaces 63, 63 extending 25 respectively in CTonplenenry to a pair of

.bevel ed upper suetnaasshi2s64debckibedcbpboni Yo AetaLTYi P88 49, 49. The

| ower portion

substantial ly

" thus construct egesurggekat tbeaspper| &

t he

normal ly held in engagenent with the upper surface

A

I ncludes a W de upper

62 has a neck 62a contiguous to the - 10 - upper portion
61 and a heag 62keciprobaktiosl wjbhl ¢hei gkungbanSshe Arc&n82plabd Bhi ék is
narrower than the upperﬂsortion 61. The gri.ppi ng_nmechani sm 22

retracted position of Figure 9(A), the head 62b_engages

10

A5

20

25

pair of eXtensions projecting sideway from the slide
bar 43 ‘in opposite directions. A compression spring 57
is disposed in the gﬁide channel 53 between the end

plate 56 and the cam plate 54 to urge the slide bar 43

 upwardly away from the cam plate 54. A stud bolt 58

projects from the upper end of the support block 44 and
extends upwardly through one_ex;ension of the’ené plate
56. A nut 59 is threaded over the stud bolt 58 and is
normally held in engagement'with the upper surface of

the end plate 56 to limit the upward movement of the

. slide bar 43. A headed bolt 60 is threaded through the

other.gxtension of the-end plate 56 and is_engageablé
with the support block 44 to iimit the.dqwnwérd
moveﬁent of the slide bar 43.

As shown in Figufes 9(A) to 9(C), the cam plate
54 is disposed between the grip fingers 45 and includes
a wide upper portion 61 and a narrowllowér portion 62
divided by a pair of beveled surfaces 63, 63 extending
respectively ih complemenry to a pair of beveled upper
surfaces 64, 64 of thé respective projections 49, 49.

The lower portion 62 has a neck 62a contiguocus to the

of\\phe shideahapl 4BecaBd hesia the -



the projections 49 to slightly spread the retaining portion 47 of the grip
fingers 45 against the bias of the tension spring 48 (Figure 7) so that the.
buttgn 10 head Bl supplied fromthe gui de nmechani sm 23 can be recei ved;-
snearhly in the spread retaining portion 47 with the base Bl placed in 3/,
pocket 50. Downward novenent of the cam plate 54 brings the neck 62a to
engage the projections 49 whereupon t-he fingers 45 are 15 slightly noved
toward one another by the force of the tendilom spring 48 (Figure 7) to
thereby grip the button head Bl in the retaining portion 47. As the cam
plate 54 contiunesﬂm@eﬁoﬁ@rﬁéﬁﬁwéﬂdépdtﬁehGéﬁeﬁgé yhirbcds 63ightllevwider

| ate 54 are brou into fitting,engagenent 20 w th the, beyel ed upper
guraces 64 of thegr et 885 o%@@t%BﬁsgﬁéfhaéssﬁB&ﬁtFﬁgﬁﬁggyengfﬁggeﬁnd
then force the griQh%%pgﬁ£§u§§e§ngog%g%g %Ee slide bar 43 to descend

agai nst the bias of e conpreéssi on spring 57 until the bolt 60 abuts

agai nst the support bIockT%gﬁggigﬁghpgH%gﬁaﬁggﬁeab @ﬂﬂ@“@ﬁﬂs@?ﬁ%%%ﬁt of the

slide bar 43. During that ti i ngers 45 are urged toward one anot her

at the retai ni ng pQeraited’ ady fol2oWwanSt Ghen thR’ cat $Bathl 84 €s7kin Yhen
t he downward novenent of the slide bar_ 43 is prevented, the retaining

portion 47 of the frgtyacteds posiltdbn iofnEdigarel 9 (ahqvehkhhehdt 6ab kaghgeear
A placed on the die 27. As the camplate 54 5 is noved fromthe position of
Figure 9(B) to the the prigectdonsi 8 ¢b Bldghél9( Sprieadwitheh reftainidg
portion 47 of the grip fingers 45 against the bias of
the tension spring 48 (Figure 7) so that the button
head Bl supplied from the guide mechanism 23 can Se
réceived smoothly in the spread retaining portion 47
with the base Bl placed in the pocket 50.. Downward
movement of the cam plate 54 brings the neék 62a to
engage the projeétions 49 whereupon the fiﬁgers 45 are
15 slightly mdvéd toward one another by the force of the
tension spring 48 (Figure 7). to thereby grip the button
head Bl in the retainin§ portion 47. As the cam plate
54 contiunes to move déwnwards, the beveled surfaces 63
of the cam plate 54 are brought into fiﬁting engagement
20 with the beveled'uppér'suraces,64 of the respective
o _ : projections'4§, as shown in Pigure 9(B), and then force
| ' the grip fingers 45 and hence the slide bar 43 to
" descend against the bias of.the compression spring 57
© until thé'bolt 60 abuts against the support block 44 to
25. thereby preveht downward movemeﬁt of the slide bar 43.
Dpring that time, fﬁe fingers 45 are urged toward one

another at the retaining portion 47 by the tension



upper portion 61-of the camplate 51 engages the projections 49 of the
ffpgers 45, the bevel ed surfaces 63 slide along the bevel ed upper surfaces
qg;; respectively, to gradually angularly nove the fingers 45 away.from
R“Znot her against the bias of the tension spring 48 (Figure 7), thereby 3
rel easing the button head B fromthe retaining portion 47. The botton head{
B thus released falls over the garnment €415 wth the shank A2 of the-:
button fastener A properly received in fhe hole B4 in the base Bl
Thereafter, theggamngl alge upRs f t he ext pasition. of _Figure
9(C) through the posit?gn(gégé?gu?g’g(E?gPOQ?ﬁeé%ggggg?eggggggpFoﬁfof
Figure 9(A) in whecllide Barr aBaiisi pgePehte@) ¢heOkethentihBOBbEtdani 371 eady
to receive the next button head. Due to a frictional force created between
the upper porti offi 8beafidngleesphs) ést hehd 4fmbdiaedliyhebesgathst baytbhe bi as
of the tension spring 48 (Figure 7), the fingers 45 are noved 25 upwardly

t oget her with t#Aas&gnes At plagednon| theedéad2fpl at 3s56heboam pakesSat he nut
59 on the stud holt 58 (Eigure 7). , - 12 - As shown in Figures 1 to 3 and *
6, the guideSne&ﬁaﬁPgﬁF2§rg§ gheppesdtinnt a€ Bhgvset 8 (B) dtoothehe punch

.- mechanism 24 to e_grispping, rechapi gm 22 nd.it includes a chute 65
conprising a grg%gsa 88i§88gF68R.8g_élggﬁéuség)tbnbﬂpthhEhguﬁbéFt bl ock 43 *
and the frame Bpper portion 61 of the cam plate 51 engages the :

projections 49 of the fingers 45, the beveled surfaceé
63 slide glong the beveled upper surfaces 64,

10 réSpectively, to. gradually angularly mo&e the fingers | LJ
45 away. from one another against the bias of the |
tension spring 48 (Figure 7), thereby releasing the
button head B from the ;etaining portion'47. The
botton head B thus released falls over the garment C

15 . with the shank A2 of the button fastener a propgily
received in the hole’ B4 in the base Bl. Thereafter,
the cam plate 54 returns from the extended position of
Pigure 9(C) through the position of Figure Q&B) to the
retracted position of Figure 9(Ai-in which the -

'20 retaining portion 45 of_the fingers 45 is ready to
receive the next button head. Due to a frigﬁional
force created between the upper.portion 61 and the
projections 49 forced thereagainét_by_the bias of the .
tension spring 48-(Figufe 7), the finger§ 45 are moved.

25 upwardly together with the cam plate 54 until the end

~ plate 56 abuts against the nut 59 on the stud bolt 58

(Figure 7).



and a cover plate 67 secured to the guide block 66 to define therebetween a
gutde track 68 for the passage therethrough of the button heads B, the
guide track 68 having .a rectangul ar shape in transverse cross section 1
(Fihgure 6). The guide track 68 has a vertically extending upper portion -
and a curved |ower portion contiguous to the upper portion and term nating
in an outlet facing to the retaining.portion 47 of the fingers 45 which are
held in the. retracted position of 15 Fgl2e-3. A parts feeder 69 is
secured to the frame 26 and is connected to an upper end of the chute 65
for supplying the button AsasbBodnsimcRiguxes ylitotheanflitle theckub®e The
parts feeder 69 has a conventional structure which utiljzes nechanlcal

vi brati ons createdmeQbaniﬁmréépbﬁs@lﬁﬁ°$%@|9?0%%?|?2P%%H@ﬁeﬁ% d¢:o% R unch

mechani sm 24, for feeding the button heads B successivel domn #?e cq#te 65
with the socket poPBPER BechantSRN26 P ohhf Bt BPIRY BT bt

| h |
From the chute 65 LOFLSABAI 31 RRSERCS BapPEPT LELE ‘?r%ggﬁﬁ’e?eﬁg i ’bd?Gf%%‘? R.5¢
B. As shown in 9“r§§51§2§83bgig Oﬁ&”ﬁ%p%?f@aﬂié & 43 “and €hé £f££é S a

punch 71 secure unger ext'endi ng through t he
support bl ock 44 ipgpgegt éér %199&99? &é&@ré@etél€h87gu1&@eby@82rsenaoof

the plunger 55 is plvota y cohnected to the free end
-define the:ebetween a guide track 68 for the passage

therethrough of the button heads B, the guide track 68
having a rectangular shape in transverse cross section
10 (Pigure 6). The guide track 68 has a vertically
extending upper portion and a.curved lower portion
contiguous tolthe upper poftion and terminating in an
outlet facing'to the retainiﬁg portion 47 of the
fingers 45 which are held in the.retracted-position of
15 Figure 3. A parts feeder 69 is secured to the frame 26
‘and is connected to an ‘upper end of the chute 65 for
supplylng the button heads B successively in the guide
track 68. The parts feeder 69 has a cgnventlonal
structure which utilizes mechanical.vibrations created,
20 in response to reciprocating ﬁoveﬁent of the punch
- mechanism 24,'for feeding'the button heads B
successively down the chute 65 with the socket portion
B2 of each button head B directed away from the cover
platé 67. A hopper 70 is coupled to the parts feeder
25 69 rémotely from the chute 65 for sﬁpplying the parts
feeder 69 with theiﬁuttoﬁ heads B.

As shown in Figures 1 to 3, the punch mechanism



5 of alower arm72 of a toggle joint 73. The punch 71 is kept to project
‘beyond the | ower end of the camplate 54 and has on its bottom surface a
c%é&ﬂal projection 74 receivable in the recess B3 in the socket portion B2
of '
drive mechani sm 25 includes-a fluid-actuated cylinder 75 nounted on the ~
frame 26, an L-shaped rocking |ever 76 rockably nounted on the franme 26 and
having a | ower arm 77 pivotably connect®d to an end of a. piston rod 78 of
the cylinder 15 75, a_connceting rod 79 pivotably connected at opposite
ends to the freé4ehBCbrdad apperchr il seeerredcte oble ntowew cend cofarkthe he

- pivot of the toggle %oig% 73 q$d a connecting |ink 81 pivotably connected
at opposite endETPBIERe’2ofRERREHRT r HRr 9@al 1tNe SURROT Rierk 144 ckn 82 20

connected for ¢ L ON_ W ri aft .83 t arts feeder 69. The
free end of an 8%g%$£%$n?§%é€Tg?€é*¥§ﬁz € fif 73n§§£ﬂ5ﬂiﬁél A t he

f 26. Wth ' j . ' ti
moverent of 1t hetne FLalgeECenals Aokt COHIIM So R ARENY |,

angul arly noge 6f &PDO@ésE cafth IEEtONS %fél if1e73 00 Il i s
strai ghtened and contracted to reciprocate all of the slﬁﬁz 5?hﬁ§%'the

" - 14 - cam pl at &s Sdepiadt 6 herpjedty Beyrdnd e tIvvaarend id®e .t @eamrts feeder *

61 is vibrated through the rod 79, the link 80, the | ever 82 and the shaft
83. - plate 54 and has on its bottom surface a central

projection 74 receivable in the recess B3 in the socket
portion B2 ‘of the button head B (Figure 9(B)).

10 As shown in Figure 2, the drive mechanism 25 s
includes-a fluid-actuated cylinder 75 mounted on the
frame 26, an L-shaped rocking lever 76 rdckably mounted
on the frame 26 and having a lower arm 77 pivotably
connected to an end of a piston rod 78 of the cylinder

15 75, a connceting rod 79 pivotably connected at opposite
ends to the free end of an upper arm 80 of ﬁhe rocking
;evér 76 and the pivot of éhé toggle jéint f3, and a
gonnecting Link 81 pivotably connected at opposite ends
to the connecting rod 79 and an oscillating lever 82

20 connected for corotation with a drive shaft 83 of the
parts feeder 69. The free end of an upper arm 84 of
the toggle.joint 73 is journaled on the frame 26. With
the drive mechanism 25 thus consfructed,-reciprocating
movement of the piston rod 78 causes the rocking lever

25 76 to turn or éngularly move in opposite directions
whereﬁpon the toggle joint 73 is straightened and

contracted to reciprocate all of the slide bar 43, the

e button head B (Figure 9(B)). 10 As shown in Figure 2, the.

i



The gui de nechani sm<23 further includes a 5 parts-supply unit 85 (Figures 1
and 3) assenbled with the upper portion of the chute 65 for feeding one <>
but ton head B down t'he guide track 68 to the retaining portion 47 of the ‘gﬁﬁ’
fingers 45 each tinme the punch nechani sm 24 conpl etes one cycl e of

operation. As 10 shown in Figures 3., 10 and 11, the unit 85 includes a
bel | “crank 86 pivotably supported on-the_ggide bl ock 66.behi nd the guide

track 68, and a hollow cylindrical spacer # | nt er posed bet ween the gui de

bl.ock 86 and the beldn gl 43, ahae el baGhAN 98.N25:20H0" k2Rl Blogl Mehd

88 extending transvers to the rac and a vertical arm

extendi ng | ongi t udigaglelsy rakgkhe 6quisde vibaakeB8entBEgKeEhbCabaany, 8¢nkavi ng
a pair of spaced first and second pins 90, 91 projecCting perpendicularly

fromthe distal endiek 1Bl0g ahe Svieewdrdanbetge €aa2@ shlLock 66, as shown
in Figure 11. A pair of first and second pivot |levers 92, 93 is disposed
one on each side of the vahe galidar megdfaaf shh23béhktheanknd8budebstantially
in parallel relation to one another. The first |ever 92 is pivotably
connected at thé | eastsesapPIyt Mod&o®5t dFigaresi deapodR 86senbledswithirst
stop pin 94 projecting fromthe upper end of the |l ever 92 through a pair of
al’i gned obl ong gui ddehSPPeroporgson of the chuge 88 £0&| §eedAnghongui de
block 66 and the cQualtddl Bead’h dows™tha®guile $32h%6b¥e" the raeRindng™'Y
portion 47.of the fingers 45 each time the punch
mechanism 24 cdmpletes one cycle of operation. As
k~) 10 shqwﬂ in Pigures 3, 10 and 11, £he unit 85 includes a
bell crank 86 pivotably supported on the guide block 66
behind the guide track 68, and a.hollow cylindrical
spacer 87 interposed between the guide block 66 and the.
bell crank 86. The bell crank 86 has a horizontal arm
15 88 extendiﬁé transverseiy fo the guide track 68 and a
vertical arm 89 extending longitudinally of the guide
track 68, the.vertical_arm 89 haviné a pair of spaced
first-and second pins 90,_91 proﬂecting perpendicularly
from the distal end of the arm 89 toward the guide
20 block 66, as shown in Figure 11. A pairiof first and
~second pivot levers 92, 93 is dispdsed one on each side
of the verﬁicai arm 89 of the bell crank 86
8 ' . substantially in parallél relation to one another. The
| .firét lever 92 is pivotably connected at the lower end
25 thereof to the gui@elblock Gﬁ_ﬁnd has a first stop pin

94 projecting from the upper end of the levgr 892

'thiough a pair of aligned oblong guide holes 95, 96,



8. )pin 97 projecting fromthe |Iower end of the lever 93 through a pair of "~
alMAed 5 obl ong gui de holes 98, 99, respectively, in the guide bl ock 66
and the cover plate 67. The pair of guide holes 95 96 and the pair of ukz
gui de holes 98, 99 extend transversely to the guide track 68 across opposéd
10 sidewalls.68a, 68b of the guide track 68, the guide holes 95, 96 being
spaced fromthe guide holes 98, 99I(ﬂmﬁ§uU|nally of the guide track 68 by
a distance substantially equal to the diameter of the annul ar socket

connected- at the upper end thereof to the guide block 66 and has a second
‘i’!

portion B2 of t¥RSRRR%IFEIEad B thes gulde bl%’% A e rpvRio Rlate

di sposed aroun acer 87 .and acts the uld Iock 66 and the
bel | crank. 86 tﬁjlj S8 rattBS %ﬁ(ﬂﬂgm Iher eby bri ng

t he hori zontal wn in
Fi gures 3 and 8&5%§&[$e roc gigl n é(I)Mldtlsﬁaecxf:)er‘?;é(;c e ia?qhorl zon al lever
102 secured t0 g ISl J&%dﬁa e gfar}fi%i 'H‘&sz groove
44a in the support block 44 across thée plunger "55 an cam p ate 54 to

connect them t opRbdrerend R heny - Ié\%ﬂlwttﬂﬁlﬂﬁﬁ a%al&s de aarﬂ;aféd 0 25

angul arly nove toward a corresponding one of the pins 90, 91 by neans of a
" respective t9rssslomprauigiel ol edI Hctdng teperti wdly | eerc ¥’ gdifieand t he

gui de bl ock 66. - 16 - Wth this arrangenent, the stop pins 94, 97 are
block.GG and the cover plate 67. The pair of guide
holes.95, 96 and the pair of guide holes 98, 99 extend
t;ansversely to the guide track 68 across opposed

10 sidewalls 68a, 68b of the guide track 68, the guide >
holes 95, 96 being spaced from the guide holes 98, 99
longitudinally of the guide track 68 by a distance
substantially equal to the diameter of the énnular

~ socket portion B2 of the button head B.

15- . A torsion spring 100 is disposed around the
spacer 87 and acts between the guide block 66 and the
bell crank 86 to urge the latter ciockwise in-Pigure 10
to thereby bring the horizontal arm 88 into engagement
with a rocking pin 101. As shown in Figures 3 and 8,

20 the rocking pin 101 is connected fo a horizontal lever
.102 secured to a cross pin 103 which extends through a

_1ongitudindi groove 44a in the support block 44 across

‘the plunger 55 and the cam plate 54 to connect them

L]

together. Each of the pivot levers 92, 93 is urged to
25 angularly move-toward'a corresponding one of the pins
90, 91'by means of a respective torsion spring 104, 105

- acting between the lever 92, 93 and the guide block 66.



anabIé, in response to reciprocation of the plunger 55 of the punch

mechani sm 24, to alternately project into and retract fromthe guide tr
68, thereby rel.easing one button head B at a tinme fromthe parts-supply .

uni_..85 to the retaining portion 47 of the grip fingers 45. . Tined
operation of the parts-supply unit 85 and the punch nechanism 24 is
described hereinbelow in ditail. Wen the punch nmechanism24 is in the 10

retracted or uppernost position (Figure 3)agthe unit 85 is held in the
position of Figure 10 in which the first stop pin 94 projects into the
guide track 68 to Wiehekhipr @redhngehentoweheostobupiag beadsB &rem falling
beyond the pin 94. As the punch nmechanism?24 is noved from 15 the
retracted positionniovadle,t ia eespodee do lreedprosttposi bfoshet b2ungeki 6§
pin 101 is | owered along the groove 106 (Figure 8) to cause the bell crank
86 to turn clockw ©f theFpgachd rechasisn 2He brasléernpselyr prodespr ingo100
wher eupon the second pivot |ever 93 20 turns clockw se under the_ force of
the torsion springapdsresrags E5pmpthpeghidretipsh P Shergby rriegsine

rack 65, A the Sa Bultont Ueal 8,28, 8T bhS, sbh Bha"bnRsl gusey! fse
ESARAR A TR S TN e U T e SR T
the second stop pin 97, a%lﬁ@ﬁwgperatl£ﬁ of the parts-supply unit 85 and
| | the punch mechanism 24 is described hereinbelow in
ditail. When the punch mechanism 24 is in the
10 retracted or uppermost position (Figure 3), the unit 85
is held in the position of Pigure 10 in which the first
stop pin 94 projects-into_the guide track 68 to thereby
t prevent the lowermoét button head B from falling beyond
the pin 94. As the punﬁh.méchanism 24 is moved from
15 the retracted position toward the extended or lowermost
position, the rocking pin 101 is'lowered along the
 groove 106 (Figure 8) to éause the bell crank 86 to
turn clockwise in Figure 10 due to the bias of the
L toféion spring 100 whereupon the second pivot lever 23
| 20 turns clockwise under the_force.of'the torsion spring

105 to thereby project the stop pin 97 into the guide

. t.‘.'_

track 68. At the same time, the pin 90 on the bell
‘crank 85 forces ﬁhe first pivot iever 92 to pivot
counterclockwise against the bias of the torsion spring
| 25 104, thereby retracting the first stop pin 94 from the
- guide track 68. Thus, the lowermost button head B is

‘allowed to fall onto the second stop pin 97, as shown



in Figure 12. The punch nechanism 24 then is returned to the retracted

pogidi on, during which tine the bell crank 85 is turned clockwi se in Figure
1ﬁﬁ§?tfmarocking pin 101 5 against the bias of the torsion spring 100 .
(Frhgdre 10). This novenent of the bell crank 85 causes the pivot |evers 927
93 to pivot clockwi se and counterclockw se, respectively, in Figure 12 wiT
the result that the | owernost button head Bis released fromthe unit 85 as
10 the stop pin 97 is retracted from-t b2 guide track 88 while the
succeedi ng button head B _is prevented by the stop pin 94 from noving
beyond the | atté&P. F¥gyse &Be button heads B are supplied fromthe unit 85

to the retaining porti B 47 of ,the 8riP fingers 45 one at a 15 tine the
punch nechani sm 24 con% &t RUNGheMeGRRRISR 2ActReBchfi BREUFAepEPathen, the

1ind 75 i t dt i ston.rod 78 wh the t |
Syt 5s CoohmalkFaeEeal BosKEEAR (@RrRhE| AR h8 /e gihe cBOLT herank cBm

| ate 54 dth i d t di .. Th | ate 54 t
Phe orip {1 nger Soakuf BeloFA8dhPAE" R PlaShe L7 by  he L FROK LRSI RLRGLBbY L on °
47 onto the buthgaihas! ener blasUGFOERETLOsIBE hfing! (BF A Sha  DESOre the

_punch 71 reaThes the | ower nost - position 1n B and
t he button fastemntsAmaveméhtnsﬂedhé08@1?6&:&%&*%5f@hﬁﬁ@é“%ﬁecbféﬁémﬁChed' i

t herebetween. During that tinme, the bel
levers 92, 93 to pivot clockwise and counterclockwise,
respgctively, in ?igure 12 with the resﬁlt that the
lowermost button head B_ié released from the unit 85 as
10 the stop pin 97 is retractedifrom_the guide track 88 i\J
while the succeeding button hgad B' is pfevented by the
~stop pin 94 from moving beyond the latter. Thus, the
button heads B are supplied from the unit 85 to the
retaining portion 47 of .the grip fingers 45 one at a
15 time the.punch mechanism 24 completes one.CYCle.of
reciprocation. ) |
In operation, the cylinder 75 is actuated to
-extend the piston rod 78 whereupon the toggle joint 73
expands its armé 72, 84 to descend the plunger 55, the \;J.
20 cam plate 54 and the slide bar 43 toward the die 27.
The cam plate 54 controls the grip fingers 45 to
'releasé the button head B from the retaining portion 47
.onto the button fastener A supported on the.die,.' - *
immediately before the punch 71 reaches the lowermost
25 position in whlcp the button head B and the button

-~ fastener A are clinched together with the garmeht.c

sandwiched therebetween. During that time, the bell =~



pivot to allow the | owernost button head B to nove downwards by its o

wei ght by a distance substantially equal to the maxi num dianmeter of 5 the
butyon head B. Wien the cylinder 75 is actuated to retract the piston rod
78, the toggle joint 73 contracts its arnms 72, 84 to nove the plunger 55,
camplate 54 and the slide bar 43 away fronlthe die 27. The grip fingers 45
returns to a position ready to 10 receive gge-succeedi ng button head in the
slightly expanded retaining portion 47, and the bell crank 86 and.the pivot
levers 92, 93 p'VObrhﬁkabBoﬁhahehéopﬁﬁaﬁslebﬂfk092heaﬂ bp shede along the
gui de track 68 to the. retaining portion 47. 15 The apparatus 20
constructed in accepatasesupplly théti B5epivoh hasalhewf bhéokowgrmdstint ages:
Since the grip fingers 45 and the punch 71 are operatively connected

t oget her to reci pr busteni heafinBdteemaveofovnwands abpt hee @U&hwﬁhabtthﬁya
rel ease the button _head B. 20 istmediately before the punch 71 reaches th

| ower nost p05|t|ondlﬁﬁénﬁﬁtF&hsﬁéaﬁlBliﬁungéleE@eHthm®¥bBEWI91§@?tﬁﬁ ?ﬁe

oer 2&??2?.”2555" iﬁ%pﬁg&fi AoReafnBey ?ﬁ%%ar%e%gtiﬁéﬁg ?%?%%‘g%ﬁﬁ”ﬁggﬁa to
25 '

opringe 45, 57 and EheSch thRapidEyR FBIfh] Fhe B8P0 AOLAEMDY ook 11

for regiprocation EBEE?&EEQ its arms 72, 84 to move the plunger 55, cam

- 18 - crank 86 and the pivot levers 92, 93 of the parts-supply unit

plate 54 and the slide bar 43 away from the die 27.
The grip fingers 45 returns to a position ready to
10 feceive'the succeeding buttoh head in the slightly
expanded retaining‘portion 47, and the:bell'crank 86
and the pivot levers 92, 93 pivot .to allow the |
\ '~ lowermost button head to slide along the guide track 68
to the retaining portion 47.

15 | The apparatus 20 constructed in aécordance with
the_invention-has the following advantages: Since the
grip fingers 45 and the punch 71 are ope;aﬁively
connected'togethér to reciprocate in timed-relation to

\ one another such that thef release the button head B .
20 immediately béfore'the'punch'71 reaches the lowermost
. _ -.-position, the‘bqtton head B thus released is properly
set on the button fastener A supported on the die 27.
The gripping mechanism 22 Operateé reliably and is .
'Simple in structure because reciprocation and opening
~'25 and closing of the'grip'fingers 45 are controlled_by
N ﬁhe springs 48, 57 and the'cam.platé 54 operatively

conﬂected-to the pﬁnqh 71 for reciprocation therewith.



- 19. - The apparatus 20 may include a speed reduci ng device 106 (Figure-3)
for .Gsmﬁng down sliding novenent of the button head B prior to the arriva

of t'ama at the retaining portion 47 of the grip fingers 45. The device_
106 iG'disposed in the chute 65 near the outlet of the guide track 68. ' As,
shown in Figures 14 and 15, the device 106 conprises a pair of opposed -
recess and projection 107, 108 facing to the guide track 68 to define

t her ebet ween an of f set passage 108 10~ ¥hith is wi de enough to allow the

button head to pass therethrough. The recess 107_extends in the same pl ane
as the guide track 68, Th@d2PPREBFET 20 i By 10%°1 493\ FRRed pyedncERPosed

et ween 15 thedgttas Dibck¥ETERG | HEOEHLT*Ei% 0wy Shidhndphovencnt "0

t, the.butt lied h is- I [t 85
<(’;1I|‘::‘ gﬂggng)n S dﬁ?gpﬁ%%ugéﬁgr%?%p%%ﬁ#}a;%%h%%%16\%]3;18?”{\.’163? "% ecess
107 i npi ngj i 2 hWectd oF d -
along the of f sek® peTd PP0EqRlnd! por L iin b7, G LR e P ne S 4 var i n -
Figure 14) flonrh&eaéeLess1dé’is NdDspobed inlcthd doutd 6Hunéas that tine,

_the speed of” downward novenent of the button head B is reduced to an extent _
that the buttono@bleticofl thengeide atirad¢kess s Aecshove im Fhguresaldi ng
portion 47 of the grip fingers 45 without tilting in the retaining portion.
and 15, the device 106 comprises a pair of opposed
recess and projection 107, 108 facing to the guide
.track 68 té define therebetween an offset passage 108
10 which is Qide enough to alloﬁ the button head to pass \ﬂi
therethrough. The reéess 107_extends in the same plane
as the guide track 68, and the.projection 108 is
- provided by an exposed portion of a pin 108a partly
embedded in the guide block 66 and extending.between
15 the guide block_Gﬁﬂénd the cover plate 67. L.
. Wifh-this arrangement, the button head B
supplied from ﬁhe parts-supply unit 85 (Figure 3) is
displaced laterally (leftward in Figﬁre,l4) into the
recess 107 upon impinging engagemént with the \;/
20 projection 108, then advances along the offset passage
109, then again displaced laterally (rightward in
Figure 14)ffrom the recess 107_into the guide track 68.
During that time, the séeed of downward movement of ﬁhe R
button head B is reduced.to,an extent that the button
25 - head B enters ;nd then is received in the retaining
portion 47 of the grip fingers 45 without tilting in

the retaining portion.



- 20 - Figure 16 shows a nodification of the apparatus 20 shown in Figures
1 to 3. The nodified apparatus includes an overturning device 110 di sposed
in the chute 65 between the parts-supply unit 85 and the speed reducing -
uni'{ 106, for turning over the button head B (Figure 13) or a cap-like
button head B" (Figure 18) as the -latter.slides along the guide track 68.
The overturning device 110 conprises -a pair of. opposed recess and
projection 111, 112 extending in a direct< @® 0 perpendicular to the
general plane.of the guide track 68 to thereby define therebetween a
substantially L-shaped ové&rigurei i§ shevage hbdicdemtiboabEnghat apparaitue

- 17(E), the

-proj ection 112 has 29 Bhowsemogiilgusiespd ite BranTher medified sppeiretusnd has

ends with the guide track 68. As shown in Figures 17(A)

a sloped surface 114 faC|ng upstream of the guide_track

68, th

e projection

extendi ng beyond t HOGHAGEN SACUEF HIENG Ui é@VPF&cI¥1@8dlsPﬁ§eﬁeé§s§hflfhu§e

betbomor root ngr%ﬁg’%m‘}@hﬁnég?«ﬁaﬁvawr%%}agﬁmggﬁﬁr Sb%ﬁ
oLof ecti on o - 8 st R Rl 1BE.0 £ (ARG BLER
head B, B'. Wth tBTﬁ&%&% 2%3”%Qta %gﬁéaﬂggogu%iﬁn §§

fromthe unit 85 ( trac I'n

safaper

and .has a .20

S8%eChe root

th
e tht BRe Rl Beed R
B""MipGRre S4RPhised
to t he dverturning
The -

passage 113 with aﬂﬁ@“%ﬁt&%& walilgeBl a Qh@e%hﬁdghhﬁgtW§EQk'Bs

overturning device 110 comprises a pair of. opposed

recess and projection 111, 112 extending in a direction

10 perpéndicular to the general plane .of the guiée track

68 to thereby define therebetween a substantially

- L~-shaped overturning passage 113 communicating at

' o opposite ends with the guide track 68.

As s

hown in

Figures 17(A) - 17(E), the projection 112 has a

15 sewtooth shape in transverse cross section and has a

sloped surface 114 facing upstream of the guide track

68, the projection exténding beyond the thickness of

the guide track 68. The recess 111 is complementary in

N shape with the sewtooth-shaped projection 112 énd_has a

20 Dbottom or root 115 and a guide wall 116 extending

-uj's - o downwardly from the rootglls, the root 115 being spaced

from a top end or crest 117 of the-prcjéction a

‘distance which is'larger than the diameter of the

- button head B, B”". ‘With this arrangement, the button

25 head B" which is supplied from the unit 85 (Figure 16)

down the guide track 68 into the overturning passage

113 with a domed top wall Bl" directed rightward in



- 21 - Figures 17(A) - 17(E),. first slides along the sloped surface 114 of

‘thei#\OJection 112 (Figure 17(A)), then inpinges against the root 115 of
t hell

“;cess 111 due to inertia (Figure 17(B)), then tilts down agai nst the__
gui d& wall 117 by its own weight, then slides along the guide wall 117 at
the doned top wall B", and finally enters the guide track 68 with t he doned
top wall BI" directed | eftward. Thus, the button bead B" is overturned as
its passes through the passage 113. 16 2l - As shown in Figure 19, the
overturning device 110 is constituted by a first block 118 having the
recess 111, a s®dgugesl 031 (219-hdVi Ry, t Rerptopbédesnalang thenhsidrefd a
fourth bIock 120, 121 | 0|ntl¥ formng a pair of o?ﬁosed S|demalls of the
overturning 15 5&5§§5§e1113° the pPreiechierklidgihiguretbp(dhg &

dapted to be fitted th t f hute 65 6 d
a bottom ridge Ewgaavsmst 8a2ipeRoehePREGL T1S oF DBog HogelR ﬁtgéa?d 8, oo
66 (F 16 8 t Oth
oo e Dte teL fpeRtiRtETBhYe 17883, StnBh tk1dabdn SEGHERLL  Bng0 L1

St 51 et sl sierot mumernsturs.
" 16) connunlcatlgazubtbalme1m91ae thaclok8d €ep wall B", and finally
enters the guide track 68 with the domed top wall Bl"

directed leftward. - Thus, the button bead B" is

- overturned as its passes through the passage 113. )

10 | As shown in Figure 19 the overturnlng device \')
110 is constituted by a first block 118 havzng the
recess 111, a second block 119 having the projection
112, a third and a fourth block 120, 121 jointly
forping a pair of opposed sidewalls of the overturning

15 passage 113. The first block 118 has a top wing 122
adapted to be fitted with ah upper portion of the chute
65 (Figure 16) and a bottom ridge 123 adapted to be
fitted in a groove 124 in the_guide.block 66 (Figure
1l6). For assembly, the first block 118 is secured to

20 the guide block 66 by means of a screw lés,_then the
.second, third and fourth blocks 119-121 are assembled
.with the first block 118 by means of screws 126-129,.
thereby defining therebetween thé overturning passage
113 (Figure 16) communicating with the guide track 68.

25



-22- dains: - 1. An apparatus for attaching a pa#r-o%—%as%eﬂe¥ -el ement s

onto a garnent, conprising: (a) a frane; 5 b .
nount ed on said frame and having a die for supportl M’jmﬂ ﬂa,ﬂ? )‘.
fasgener elenments; (c) a gripping nechani-sm nounted on s

rel easably holdlng the other fastener elenent; (d) a punch nmechani sm
mounted on said frame and 10 having.a reC|procabIe punch reciprocal ly
novabl e toward and away fromsaid die to at‘ﬁch the pair of fastener

el ements to the garpent; and (e) said grlpm# g- nechanlsn1|nclud|ng (1) a
slide bar reciproc L pported on said 15 frame, (2) a pair of grip
fingers pivotably connect ed to one end of said slide bar and having a pair

of free ends, respecti veI]y %&%d%éal t‘l‘c‘?u."i’:'&deel %l(?fltrl %bf fastener

constituting a retaining portio ing t erein th ot her el enent,

sai d fingers havi ngePertit's WntQP ROROAMUMY e ddnpiS.sim@speci vely, (3) a fi r st
SRring neans urging said slide bar away from sai d die, (4) a second spring

means acting between sai di22b a firxpes;s to urge said free ends toward one
anot her, (5) a camplate operatively connected to said punch for
reC|procat|on therew th athd engligeaidchanism swiuhted on said frame and h=v1ng
' - a die for supporting thereon cne of the fastener elements;
- (e) a gripping mechanism mounted on said frame for
'releasably holding the other fastener element;
(d) a punéh mechanism mounted on said frame and
10 having a reciproceble punch reciprocally movable toward.and
| away from said die to attach the paif_of festene: elements
to the garmentf and |
| (e) said gripping mechanism including
(1) a slide bar.reciprocably supported on seid
15 frame; | _
- . (2) a pair ofﬂg;ip finéere pivotably connected
to one end of said slide bar and having a pair of free
ends, respectlvely, disposed above said die and jointly
A . constxtutlng a retaining portlon for holding therein the
| 20 other element, sald flngers having a pair of_opposed
prOJectlons, respecively, |
(3) a flrst sprlng means urglng said sllde bar
away from sald die, |
(4) a second sprlng means actlng between said
25 finéers te urge said free ends toward one ancther,

._(5) a cam plate operatively connected to said

punch for.reciprocation therewith and engageable with said



oi ascnt oo AN eens ano Then’re urge said free onds of said

away* f romton& ahother against the bias of said second spring neans,

end toward sa

ext er nal | y 3RE

a%Eéreby rel easing the other fastengg el ement from said retaining ;EJ;
and (6) neans.for limting novenent of said slide bar toward sai

. 2. Anpapgacitiossatocomdivegshddclsainelbasaitdudire dAdmeghanise i ncl udi ng
a table secured to said frane and having a bore extendi ng therethrough, a
support shaeiosindbecttias oficsend forsai dpdiegamdanecehdethien sai d bore,
sai d support shaft having an externally threaded portion adjacent to said
one end, at@ &F9eneéifalFyet BRdgdof1saiddfarparshaweyefrendpng from ot her

. bia
fin
5
porti on,
die

sai d shaft
rotatién OFE

nechanisn1%ggggq&gg go§%§£ﬂ hgxhng a reference mark on said table and a
_ n

seri es of

.surface of said 2%g)agedl PUt- 19mitfAg2RBOLALHE BFCQLELNG 18 ClaI ML, 2 or

31

sai d
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2r2

Sal

I nes an

g one end %f %aig,shaft, an adj ust nut threaded over said
& Coft®abdereRft APdddE8BCPRISAPELARI BE2RBLe tO secure .

Jed9pofe

Id shaft to prevent

Bvoat38aR " ne R BhRar ArRensRC B BRRGE | bremapRiS, caid di e

corredpondi ng nunber of figures on the peripheral

bar toward said die.

2. An apparatus according ‘to claim 1, said die

mechanism'including a table secured to said frame and

having a bore extending therethrough, a support shaft g_)

connected at one end to said die and received in said

bore, said support shaft having an externally threaded

portion adjacent to said one end, and an infernally thread-

ed axial hole extending from other end toward said one

end of said shaft, an adjust nut threaded over said

externally threaded portion, a screw threaded in said

axial hole to secure said shaft to said table, and a

key secured to said shaft to prevent rotation of said

shaft.

3. An apparatus according to claim 2, said die

mechanism including a scale having a reference mark on

said table and a series of lines and a corresponding

number of figures on the peripheral surface of said

adjust nut.

4, An apparatus according to claim 1, 2 or 3, said

slide bar having a_ghide channel extending parallel to

said punch-and closed at one end remote from said die,

&)



sli de bar having a gui de channel extending parallel to said punch and

closed at one end renote fromsaid die, - 24- Hmmmnu"mﬂ @
novably received in-said guide channel, said firs Iunprl

a gofpressi,on spring di sposed |n said gw de channel ahd %acti n§ between said
slide bar and sai d, cam pl ate. An appar atus according to any

precedlng clalnn each ald ra ectlon V|n b%y% ed U|de Surface
sl opi ng tovvar%? 14T fE (9 NG ﬁﬁgv Rt (el [P éjal ¥18%m pl at e

having a firs %i org aces 1()4&’%(16"'\%0319%@{5;%\%‘3{95.1@%% s%| q_ fi 3 ésR%rt i on,

and a pair of eve ed su 51 and “SeEon ortlons

each said bevgleg, sadr@se% O i) AT PRI o Bl rge%m%en' ng one

of -said bevel ed gU|de surfaces. s accordingto claimb5,

sai d second pg)ﬁd o1 e I e EbﬁECéng}(tc@}dlﬁ]gtfé‘ omsaid first portion 15 and
termnating in a head slightly larger than said neck. 7. An apparatus

accordingsto any [Beceth rappdrdtns iavdarding & ogwinde preckariingncil@imgui di ng
the other fastener element into said retaining portion, said guide
mechani sm i ncdamh ngpisd gdmd Jediahomdhavigg ce Heneedled guitdee spafaage s2®ping
therethrough of the other fastener elenent, and a parts-supply unit for
suppl yi ng t hetewarg $aid ehieg ancefanimbvavayaife othsied o disai daist mam ng
portion each tine said punch conpletes one cycle of reciprocation. 8. An
appar at us aco%lr%l‘i%d’ﬁ‘bl@aﬁnﬁlﬁs"saqq}‘wfbea second portion narrower

than said first portion, and a pair of beveled surfaces
10. diQiding said first and second portions, each said
s beveled surface sloping.in complementary to a2 correspond-
ing one of said beﬁelgd guide surfaces.
6. An apparaths_according to claim 5, said.secnnd :
portion héving a neck extending from said first portion
15 and terminating in a head slightly larger than said neck.
7. An apﬁaratus according to ahy'precedihg claim,
including a guide mechanism for guiding the other fastener
element into said retaining portion, said guide mechanism
including a chute having a guide track for the passage

20 therethrough of the other fastener element, and a '

it parts-supply unit for supplying the other fastener element
g down said chute to said retaining portion each time'said
. . ﬁunch completeé one cycle of reciprocation.
o | 8. An apparatus aécording to claim 7, said guide

25 mechanism including a speed reducing device disposed
in said chute near the putlét of said chute for sloming
down the movement of the othér fastener element prior to

‘the arival of the latter at said retaining portion.



25 chani sm i ncl udi speed reduci ng device disposed in said chute near
*t@utlﬁw 1‘ “I@mmfor sl owi ng down the novenent of the other :

f ner! ILMES! the arival of the latter at said retajning —
portion. -25- 9. An apparatus accordPng to claim8, said speed reducing,
device conprising a recess extending in the general plane of said guide
track and.faci n§-t oRpardpgurtust eackrdand hopcdpimt 8 pnsakd esplead i nto said
guide track in opposed relation to said recess to define there- 5 bet ween
an of fset B&IYA4EIcHRMIRRCEPPREiGADA 8arecgasdexteadkng1bn the apparatus
according to claimy, 8 or 9, including an overturning device disposed in
sai d chute988ﬁﬁ§?r8éﬁP6f°§a?615a99é5§ugﬁﬁ9kuﬁﬂﬁ-f%?lﬂﬂrh?nﬁaerr- 10 the

ot her button, ,said_overturning devige co i si.ng a, cooperating, recess and
projectiongFégfnﬁrFSXSaFHdgﬁiaﬁogFﬁgk°ﬁng££§P€ﬁ By tR s2dd rediden

di .th id,guide._ k.to.joiptly define
Pheror bet Seagkath BeBEREES FplePo8n bac e turtt i frnoPhatebihs’ Bhedarl [ coess
havi ngsa rggtyedfi dnPbPFSEL! easgagé'nso@?w&{.ﬁéétf{ggf@gtﬁfgméa%lﬁ‘iaé’ot a

di stance | arger than the maxi num Si ze e ot ast ener enent as
measured i grhBR,.l ongi tudinal direction of said guide track.

Vi

<

10. An apparatus according to claim 7, 8 Qr g,
including an overturning device q&iposed in_said chute
downstream of said parts-supplyfunit for turning ovef\_
10 the other button, said overturning device comprising | o
a cooperating recess and projection facing toc said guide
track and extending in a direction perpendicular to the
general plane.of said guide frack to jointly define there-
between a substantially L-shaped overturning passage,
15 said recess having a root, said projection having a crest
spaced from said root a distance larger than the méximum

size of the other fastener element as measured in the

longitudinal direction of said guide track.
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