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APPARATUS FOR ASSEMBLI NG A PAI R OF FASTENER ELEMENTS The present invention -
rel-ates to an apparatus for assenbling a pair of fastener elenments of a
garnent fastener, such as a snap fastener, a button or an orna ',&&@SP ;v
garnent fabrjgc-di sposed between the 5 two fastener elenents. V 'JU b -
fastener-asi§§ﬁ1ing appar atuses are known in which a pair of fastener

el ements of garnent fastener are supported on a lower or die unit and an
upper or punch unit, respectively; a punch of the upper 10 unit noves’

toward a die of the lower unit to join the two fastener el enents together

in clinched condition, wwth a garnent fabric sandw ched between the two
fastener elenments. |In nost of the known apparatuses, a drive nechani smfor
movi ng the punch vertically 15 includes an air cylinder having a

reci procable piston rod, and a toggle joint for transferring reciprocating
notion of the piston rod to the punch. As the piston rod reciprocates, the
toggle joint is novable between a contracted position in which two | evers

are angled to -2- each other, and an extended position in which the two

| evers are verticaly aligned. A common problemw th the apparatus of this

type is that if there is play in joints between the piston rod, the |evers

and the 5 punch, or if there is any flashjor fin on the punch or

APPARATUS FOR ASSEMBLING A PAIR

~ OF FASTENER ELEMENTS
?he present invention relates to an apparatus
for assembling a pair of fastener elements of a garment
fasfener, such as a éﬂép fastener, a bﬁtton or an
ornament, with a garment fabric disposed betweén the
5 two fastener elements. |
Various -fastener-assembling apparaﬁuses are known
in which a pair of fastener elements of a garment
fastener ar'e supported on a lower or d_ie unit and an
upper or punch unit, respectivély; a punch of the upper (.
10 unit moves toward a die of the lower unit to join the
two fastener elements together in-clinched condition,
with a garment fabric sandwiched between the two
fastener elements. In most of the known apparatuses, a
drive mechanism for moving the punch vertically
15 1includes an air éylinder having a reciprocable piston
rod, and a toggle joint for transferring reciprocating
motion of the piston rod to the punch. As the piston
rod reciprocgtes, the toggle jdint is movable between a

contracted position in which two levers are angled to



on-an associ ated par.t along which the punch reciprocates, the toggle joint
cannot be fully extended to a required extent even though the anmpbunt of

ext énsi on of the piston rod is adjusted or set 10 precisely. As.a
consequence, the punch would often fail to reach a predeterm ne wer

| evel in which the button and the tack are to be sufficiently-.conpressed
bet ween the punch-and the die. According to 15 the present invention,
there is provided an apparatus for assenbling a pair of fastener el enents
of a garnent fastener, conprising: a frape, a pair of vertically aligned
upper and lower units supported by said frame for recei'ving the respective
f ast ener el enent eacsaoth@f, hndesn uaktehded noositien iafiwh g aiheltivio

i ncl udi ng an upper plunger reciprocably supported by said frame and havi ng
a punch novabl e, Leveraspdasverbieaky prbignedg nbvesmwarns pfoldaind wifyher
plunger, toward and away fromsaid die to join the two fastener el enents
together; a 25 dERGcARRRRARRS WHPERES | H¥RS Eorivhat df ttherg dupday pdinunger
for vertical rechgocatLQ novenent s, said_q%ive mechani sm i ncluding an air

cyli nder having &°1Rt83: VYEEBNERY P LSFRR £9 gg‘?fée_jlcﬁ"rﬂrseﬁr@ncﬁhﬁg bet ween
o o) of v S GBERD G2 g im0 RS BRGs 3EL0 <
and being novabl g, LR associated part along which the punch
(_j reciprdcates, the toggle joint cannot be fully extended
to a required extent even though the amount of
extension of the piston rod is adjusted or set
10 precisely. As a consequence, the punch would often
fail to £each a predetermined lower level in which the
button and the tack aré to be sufficiently compressed
between the punch and the.die.
According to-
15 the present invention, there is provided én apparatus
for assembiing a pair of fastener elements of a garment
—/ fastener, comprising: a'frame; a pair of vertically
aligned upper and lowér'units supported by said frame
for receiving the respective fastener elements, said
20 lower unit having a die, said upper unit including an
upper plunger reciprocably supported by said frame and
having a punch movable,'in response to reciprocating
movements of said upper plunger, toward and away from
said die to join the two fastener elements together; a
25 drive mechanism operatively connected to said upper

plunger for vertical reciprocating movements, said

drive mechanism including an air cylinder having a



5 response to extension and retraction of said piston rod.of said air

cyl'i nder, between a contracted position in which said | evers are angled .
Wi th respect each other, and an extended position in which said |everg/ «
are subStanfﬁ%@)y vertlcally aligned with each other; 10 and neans for ,‘
detecting sai 4t extended position of said toggle JOInt and for ter.mnating
the extension of said piston rod in response to said detection. It is
bel i eved possi bl e by neans of the present invention to provide an appar at us
for assenbling a pair of fastener 15 elenents of a garnent fastener, in

whi ch a punch can be lowered to a predeterm ned | evel reliably so that t he
two fastener elenents are conpressed between the punch and a die

sufficiently. g@swxe%apnamlé beggbscioherl dytewdimf Extargsme otid h
reference to the acconpanyi ng draw ngs, wherein:- 20 Figure 1 is

a side el evatiogald ufenaldnphspantso@r@k@nauwugeetﬁendlQﬁnﬁﬂiﬁtﬂppambodylng '
the present - -4- invention; Figure 2 is a fragnentary enl arged crgss-
secti onal V|eW/pquggnvesaldshoﬂﬂhg aﬂlﬁ%pb¢c¥#é’ngeﬁf9%%ﬁ QﬁlﬂH?qmééﬁénlsm
and a first pusher nechanism ure 3 an enl ar

cross-sectional P\J‘V@ﬁﬁi-hkehn'a?éﬁa“{‘?ﬁ%e‘?l }e ¢S o?n‘i: thu’r'bg V| 'e Pis a
[ragrentary enlarged LRORY SLEUFLIOR had FUE-REELLY df' HL0E RS Foa O

Figure 1, shbwi
of said air cylinder, between a contracted p051tlon in
which said levers are angled with respect to each ' v
other, and an extended position in which said levers '
are substantially verticelly aligned with eech other;
10 and means for detecting eaid'extended pesition of said
'toggle joint and for terminating the extension of said
piston rod in reeponse to said detection.
It is believed possible by means of the present invention
to provide an apparatus for assembling a pair of fastener
15 elements of a garment fastener, in which a punch cah be lnwered
to a predefermined level reliably se that the two fastener . ;:)
elements are compressed between the punch aﬁd a die sufficiently.
The invention will be described by way of example with
reference to the accompanying draw1ngs, whereln'

20 Flcure 1 is a side eleuatlnnal view, with parts braoken

away, of an apparatus embodying the present



i

10 - - Figure 5 is an enlarged cross-sectional view taken along |ine
V-V of Figure 2, showing a forward end portion of the first pusher
mechiani sm Figure 6 is a fragmentary enl arged cross- sectional view of

Figure 1, showng a |lower unit; 15 Figure 7, appearing Fi gure
3, is an enlarged cross-sectional view taken along line VII-VII Fi gure
1, Figure 8 is a cross-sectional view of a stop; and 20 Figure 9 is

a front elevational view, partly in. cross section, of a pair of fastener

el enents to be joined together by the apg?natus of Figures 1 to 8. Figure 1
shows an apparatus for joining a pair of first and second fastener elenents
A, B (illustratedjgpenPidphantomlines) together, with a garnment fabric C
(illustrated in phamtomlines) disposed therebetween. -5- In the
illustrated enbodi nent, Fhguféradtisngd Repmuhtdast aiargederbssA, B
conprise a button and a tack, respectively.. As best shown in Figure 9, the
button A incl udessecbivnah biek dfl Rdgude Has showingulaar upperl8nbtcoaered by
a cap 14. A circular back plate 18 js di sposed between the button back 11
and the cap 14. Tﬁérﬁm%h%dwqqma%@mﬁsa £ ¥t RusheznmecRrapismhe form

f | roj i rall frqm an j nner f nnular rim
of @ double tube Prolecting,fen "ol LA Wt W tonkc anpu ar 1!

taken along line III-III -of Figure 2;

L_j Figure 4 is a fragmentary enlarged front
elevational view, partly in cross section, of Figure 1,
showing the upper unit;.

10 Figure 5 is an enlarged cross-sectional view
taken along line V-V of Figure 2, showing a forward end
portion of the first pusher mechanism;

Figure 6 is a fragmentary enlarged cross-
sectionél view of Figure 1, showing a lower unit;

15 Figure 7, appearing with Figpre 3, is an

enlarged cross-sectional view taken along line VII-VII

& of Figure 1;

Figure 8 is a cross-sectional view of a stop;
and

20 Figure 9 is a front elevational view, partly in.

cross section, of a pair of fastener elements to be

joined together by the apparatus of Figures 1 to 8.

Figure 1 shows an apparatus for joining a pair
of first and second fastener elements A, B (illustrated
25 in phantom lines) together, with a garment fabric C

(illustrated in phamtom lines) disposed therebetween.



10 di sk-1ike head 17 and a spi ke 16 projecting centrally therefromfor
.pi ércing through the garnent fabric C (Figure 1) and al so for being

i nserted through the hol | ow shank 12 of the button back 11. The apparatUQJ -
conpri ses upper or punch unit 15 1, a first drive nmechanism2 for
vertlcaII*§§EV|ng an upper punch- 112 of the upper unit 1, and a fjirst

pusher nec ism3 for receiving a button Afroma first feeder 4 and for
supplying the button A to the upper unit 1. The apparatus al so conprises a

| ower or die 20 unit 5, a second drive nmechanism6 for vertically noving a
die 54 of the lower unit 5, and a secofAd-pusher nechanisn17 for receiving a
tack B froma second feeder 8 and for supplying the tack B to the | ower

unit S. The f|ﬁ§tt&ﬁdlééééﬁaaﬁﬁéhéwbﬁééﬂﬁﬂFsn%h% Eyrghcand §9¢QR% in timed
relation to each other X ﬂ dri ve_nechani s st sh mn in
F meH S ﬁ

Figure 2, the Gff&CRaAi cfFage glaegﬁlgkgiﬁﬁ ??geﬁ '2°% support

19 and haV|ng a I ca e n pper
reci procabl e vértrc%&ﬁ&gw&th %stggggl%g§ ver |€5 anh ?H%SQQ@% %he QUIde
100, an intermgdi-ai,geR! &l utPendvadk! @ih@ﬂléﬂ hag w%&ﬂ&: afim U3 front

side, a cover plate 104 attached to the guide 100 and defining a second

vertical chgnnebvi@ddwbihat Bepi muernndeai-eupélatsa&mpmawaié of opposite
si de menbers 108, 108 of the

disposed between the button back 11 and the cap 1l4.

EEN

The button back 11 also has a hollow shank 12 in the W/
form of a double tube projécting centrally from an
inner edge of the annular rim 13. The tack B has a
10 disk-like head 17 and a spike 16 projecting centrally
therefrom for piercing through the garment fabric C
(Figure 1) and also for béing inserted through the
hollow shank 12 of the button back 1l.
The apparatus comprises an upper or punch unit
15 1, a £irst drive mechanism 2 for vertically moving an upper
punch 112 of the upper unit'l, and'a first pusher -
mechanism 3 for receiving a button A from a first
feeder 4 and for supplying the button A to the upper
unit 1. The apparatus also comprises a lower or die-
20 unit 5, a second drive mechanism 6 for vertically
moving a die 54 of the lower unit 5, and a second
pusher mechanism 7 for receiving a tack B from a second
feeder 8 and for supplying the tack B to the lower unit
5. The first and second pusher mechanisms 3, 7 are
25 driven in timed relation to each other by a third drive
mechanisﬁ 9.

As best shown in Figuré 2, the upper unit 1



gui de 100, and a slide .guide 107 of generally C-shaped 10 cross section
extending vertically in a lower portion of the second vertical channel 103
and _fixed to the side nenmbers 108, 108 of the guide 100. The suppor 9is
fixed to the guide 100 by nmeans of a pair of screws (not nunbered)*ﬁé%ED
shown in Figures 2 and 4, a slide 15 106 is vertically slidably r ecetved
between a pair of.- spaced vertical flanges 109, 109 of the slide gui de 107.
The slide 106 is fixed to the plunger 105 by neans of a screw 110 extendi ng
through a leftwardly directed projectT 111 into the-plunger 105 which 20

proj ection ext e{'r?%b\tggé%“%ggtﬁ‘ic}’eerfé&afiféé’tﬁ%?a%dbﬁm I %rngﬁ ia?fig?pgat e

102. The pl unge alTvely ‘connec I'ts upper o The first

drive nmechani sm:2,for ,¥eL b LRl K SCADN OL@E | NehdRME @@ randsavay from
_the lower 25 unltr%. 3&f#ts Idﬁer end, the plunger 105 ﬁgé gégOaxial head

113 vertical ly skétgbbyabuepeeteicdlylp ¢itlsin st aiirdy odetibalnhich is in
turn vertically -7- slidably received in the first vertical channel 101
in the gui de 108haAnebnpdEisinothespyiide UM exarenidtenmadi@teh®lgtend@? head
113 and acts between the plunger 105 and the support block 114 to normally
urge the | at5erastdchedatdl yhewayide ok AL pi i derontos 18fe A GRANRAr d

novenent of the support block 114 is restrigcted by a hook .partion 117 of
the slide 106; Pﬁégﬁobﬁ4pﬁF¥??PP4Jﬁ° the gulée(ﬁo&/ané1dé%ﬂ%1ng a

second vertical channel 103 with the intermediate plate

~ 102 and a pair of opposite side members 108, 108 of the
guide 100, and a slide guide 107 of generally C-shaped
10 - cross section extending vertically in a lower portion
of the second vertical chaﬁnel 103 and fixed to the
side members 108, 108 of the guide 100. The support 19
is fixed to the guide 100 by means of a pair of screws
(not numbered). As shown in Figures 2 and 4, a slide
15 106 is vertically slidably received between a pair of
.spaced vertical flanges‘109, 109 of the slide guide
- © 107. The slide 106 is éixed to the plunger 105 by
means of a screw 110 .extending through a leftwardly
directed projection 111 into the plunger 105 which
20 projection extends through a vertical slot 118 in the
intermediate plate 102.

The plunger 105 is operatiyely connected at its
upper end to the first drive mechanism 2 for vertical
reciprocating movements toward and away from the lower

25 unit 5. At its lower end, the plunger 105 hasla |
coaxial head 113 vertically slidably supported by a

first support block 114 which is in turn vertically



projects into a slot 118 in the guide 100 and is engageable with a | ateral
proj ection 116 extending from 10 an upper end of the support block 114 into
the slot 4&8. The punch 112 is fixed to the | ower end of the plunger hé@d ;o=
113. As'-@ﬁﬁb in Figure 4, the support block 114 has in its lower end a™
pair of Wgt¥ical slits 121, 121 in 15 which a pair of clanp nenbers 122,

122 are pivdtally nounted, respectively. A pair of springs 124, 124 are
supported on the support block 114 and act on the clanp nenbers 122, 122 to
normal ly urge the latter toward each other for clanmping a button A

t her ebet ween. 20 When a button A is sufpHed into the space between the
clanp nenbers 122, 122 by the first pusher nechanism 3, the cap 14 of the
button A pusheslidabdlyamecediviedr $n1xhe fézS&wﬁ?rFﬁsﬁiesbhﬂeﬁheEOhgémnst t he

bias of the springs 124, 124 until the buytton A,is Elaced bet ween 25 _the
clanp nenbers £he grige #0.put GOMRILHSLON SRPEAThetReKLEALS cREAP Fenber s

122, 122 is | d. by the fi i hapi sm 2 t I LLi

where the - SRR Reabiidy Wk ACkniPEAE P abREEPBICFRE HPS 54 and
t he | h 112. T ' ' i : .0, Fi d 2,
inglgggg an aiPn@;F%%&%&p%%%éﬁ&qggpgg%ﬁgkﬁoF%?mé?%?“gg eogggrgétégggir of
first and sqconpghyneieal y23wadt £rohe tRlel ptnyBee] 080 behagaswNRsAd | Y

supported on
movement of the support block 114 is restricted by a |
hook portion 117 of the_slide 106; the hook portion 117 \_)
projects into a slot 118 in the guide 100'and is
engageable with a lateral projection 116 extending from
10 an upper end of the support block 114 into the slot
118. The punch 112 is fixed to the lower end of the
plunger bead 113.

As shown in Figure 4, the support block 114 has
in its lower end a pair of vertical slits 121, 121 in
15 which a pair of clamp menmbers 122, 122 are pivotally

mounted, respectively.\ A pair of springs 124, 124 are
supported on the support block 114 and act on the
clamp members 122, 122 to normally urge the latter
toward each other for clamping a button A therebetween.
20 When a button A is supplied into the-space between the
clamp members 122, 122 by the first pusher mechanism 3,
the cap 14 of the button A pushes the clamp members
122, 122 away from each other against the bias of the
springs 124, 124 until the button A is placed between
25 the clamp members 122, 122. The button A thus clamped
between the clamp members 122, 122 is lowered by the

first drive mechanism 2 to a lower position where the



e

the frame 10. The first lever 23 is pivotally secured at one end thereof to
the gui,de 100 and is pivotally connected at the other end to a piston rod
22 .0f ,the 10 air cylinder 20, while the second | ever 24 is pivotal ly
conMrected at opposite ends to the second |ever 23 and the plunger ‘105. In
response to reciprocating novenent of the piston rod 22, the firsty

second |l evers 23,.24 are pivotally noved relative to each other be n a
15 contracted position in which the twg levers 23, 24 are disposed
substantially at a right angle to one another, and an "extended position in
which the two | emettso? P9 foineadl saded wdtdmantdaalkl B b) an¥ertical
straight line. Thus as the two |evers 23,. 24 are noved between the 20
contracted and esadrihal powih ildkds, the plunger 105 is noved vertically. A
limt or detector switch 40 (Figures 2, 3, 4) is nounted in an upper
portion of the second V&t ifddstckirive megbasismhds as sbowat én Bigwhesh

projects into 25 an opening .102a in the intermediate plate 102 for being
depressed by a rﬁ%éiz’ “4%f FoutiEd S¥h 184eEdg8 andi Aeteragke feimt 23

phen the Lt ter SEUIRRIE or g BSUBR AU phavLLical Rzt 20, (Phantom
to termnate 5 e o i on af The 2y SRIRY B9Gsh Iy etnldrifing. °
the frame 10. The first lever 23 is pivotally secured
i,/ _ at one end thereof to the guide 100 and is pivotally
connected at the other end to a piston rod 22 6f the
10 air cylinder 20, while the second lever 24 is pivotally
connected at oﬁposite ends to the second lever 23 and
the plunger 105. 1In response to reciprocating movement
of the piston rod 22, the first and second levérs 23,
24 are pivotally moved relative to each other between a
15 cocntracted pesition in which the two levers 23, 24 are
disposed ‘substantially at a right angle to one another,
and an extended positioh in which the two levers 23, 24
are disposed substantially in a vertical straight line.
Thus as the two levers 23, 24 are mpved between the
20 contracted and extended positions, the plunger 105 is
moved'verﬁically. |
A limit or detector switch 40 (Figures 2, 3, 4)
is mounted.in an upper portion of the second wvertical
channel 103 and has an actuator 41 which projects into
25 an opening 102a in the iﬁtermediate plate 102 for béing '
depressed-by a contact member 42 mounted on.an edge of

~the first lever 23 when the latter assumes the



the forward or rightward novenent of the first and second | evers 23, 24. As
a consequence, the dowward or advance novenent of the plunger 105 and thus
of the slide 106 is restricted. 10 The contact nenber 42 conprises;
a screw t \dedly nounted on the first [ever 23 so as to project from+t
edge of t€g§ﬁfrst | ever 23. The extent to which the contadct nenber 42

proj ects ond the edge of the first |ever 23 can be varied.by turning 15
the contact nenber 42. Thus the maxi mum anount of extension of the piston
rod 22 can be adjusted. The upward or geturn novenent of the upper plunger
105 and thus of the slide 106 is restricted by a stop 80 (Figures 2, 4, 8)
whi ch is nount gdbkBahbea2fySeePRUcYET bb&BE iShaNmRindds PRWe e slide 106.
As best shown in Figure 8, the stop 80 conprises a tube 81 threadedly

ext endi ng t hr oBggunesBppor tpog Béprés8ion (&f OthieSacktdtb4)41 A t8d de nenber
84 telescopically received in the tube 81 and projecting fromthe | ower 25
end of the tubkiBit awiteh cédpiesacttuated ity BPdicpesadgmal Fod ube 81 and
acting between _the tube 81 and the slide nenber 84 to normally urge the

| atter - 109e-@BRRTA? HP Y. the cabe fEl Bulen 3t rsmdslite fHarmddaite t he upper
end of the tubg 81 to prevent_the conpression spring 82 from being renoved
fromthe tube 815 ﬁtée'g%’rﬁﬁ e%%ighe s%’r?trﬂj’ g?‘ﬁ@riiestb( FESE $88ks caused
as the forward or rightward movement of the first and

second levers 23, 24. As a consequence, the downward i:;

or advance movement of the plunger 105 and thus of the
slide 106 is restricted. |
10 The contact mémber 42 comprises a screw
threadedly mounted on the first lever 23 sé as to
project from the edge of the first lever 23. The
extent to which the contact member 42 projects beyond
the edge'of the first lever 23 can be varied by turning
15 the contact member 42. Thus the maximum amount of
extension of the pis;on rod 22 can be adjusted.
The upward or return mévement éf fhe upper \4/
plquer lQS and thus of the slide 106 is restricted by
a stop 80 (Figures 2, 4, 8) which is mounted in the
20 second vertical channel 103 above the slide 165. As
.best shown in Figure_a, the stop 80 comprises a tube 81
threadédly extending through a supporting block 80a
(Figureé 2 and 4), a slide member 84 telescopically
received in thé tube 81 and projectihg from the lower
25 end of the tube 81, and.a compression spring 83 ‘
disposed.in the tube 81 and'écting between the tube 81

and the slide member 84 to normally urgé the latter



5 the slide nenber 84 is struck by the slide 106 at the end of the upward
stroke thereof. Alternatively, the conpression spring 82 may be repl aced
wi‘t kot her resilient nenber such as of elastoneric material. As shown in
Figures 2 and 5, the first pusher 10 nechani sm 3 includes a firségggﬁngated

. of
paral l el guide plates 302, 302 secured to the under side of the gbrde base
300. The first guide base 300 and the two guide plates 302, 302 jointly
define a 15 longitudi nal gui de channel~ 3®1-of a T-shaped cross section, in
which a first elongated _pusher 303 of a_T-shaped cross sectiogn.is slidably
recei ved. The t@°"GaF&igi-at s Pr§0§3ha§etgﬁeﬁﬁéﬁiyi%hEFeguf?aE%% a pair
of grooves 304,

A Afirer chu dbres m R Phe Yuliad U LRESER: (RS BBk EER T Ve
but tons A to thebisal gaihen BRINAHdsadton LANCELO% PO hoD

ext endi ng t hroug l'eft gui de pla communi cates wt

- groove 304 at therigHediom dpridd BRI 8er@ed) toAabY688S5hO8KkOf cdbged g ONS A
are delivered fromthe first feeder 4 to the junction 324 (Figure 2) via

- 11 - the fiy stthehld d@0memibirl 84t e &akwekdbgnthef slbgefitstapusher 303

I s disposed forwardly (rightwardly) of the junction 324, a |eading one of
the successive lana afs the upward stroke thereof. Alternatively, the

gui de base 300 secured to the under side of the support 19, and I

W, compression spring 82 may be replaced with other
- resilient member such és of elastomeric material.
As shown in Figures 2 and 5, the first pusher
10 mechanism 3 includes a first elongated guide base 300
secured to the under side of the support 19, and a pair
+ of parallel guide plaﬁes 302, 302 secured to the under-
side of the gqide base 300. The first guide base 300
and the two guide plates 302, 302 jointly define a
15 1lengitudinal guidé channel 301 cf a T-shaped cross
section, in which a first-elongated pusher 303 of a
\H/ | T-shaped cross section is slidably received. The two
guide plates 302, 302 have in their inner surfaces a
pair of grooves 304, 304 (Figure 5) for guiding the
20 head portion of a button A. A first chute 305 (Figures
1, 2, 5), for delivering the successive buttons A to
“the first-pusher mechanism 3, has a lower eﬁd portioﬁ
extending through the left guide plate 302 and
communicates with the left groove 304 at the junction
25 324 (Figure 2). '

A succession of the buttons A are delivered from

the first feeder 4 to the junction 324 (Figure 2) via



whi ch has reached the junction 324 is prevented from5 entering the groove

304. Wen the forward end of the pusher 303 is disposed behind the junction

324 as the pusher 303 is fully retracted, the | eading button A slides |$;y
t.he groov 4 in front of the pusher's formard end. Then the | eading
button A i ushed 10 forwardly along the groove 304 by the pusher 303 as

the latter is nmoved forwardly, during which time entering of- the succeeding

buttons A into the junction 324 is prevented by the projected pusher 303.
Thus the successive buttons A are supp ieg one at a time to the 15 upper
unit 1. As shown in Figures 1 and 6, the lower unit 5 includes a base 50

fixedly SUPPOfEﬁQ ?yrgéecﬁﬁmsé& #h S£E OfKle SEPRRL LG bém:koéluié xed- 40 the

base 50, and a | ower plunger 52 reciprocable vertically within a third 20

vertical channglshadri BoBhessapgposed! D6twddl A i Bybwd 53Ty XesE tthd he upper

end of the |lower plunger 52. The | ower plunger 52 is operatively connected
to the second gn'nn:eimacaamsan beadbeg sexenof drhe esummdssiwmttoolsudes a

third 25 | ever
a second air cyhnn
di sposed between a

iah

ivotally supported on the frane 10 by neans of a pin 65,
ehaslreaszbadt bhe hEqu%lh%n 1324 ol & rersv st faons 3
pi ston od 62 of the second ajr cyllnder 61

and a rollep GGnFSFéFSbFQenﬁﬁﬂ?Eﬁ 6ﬂ4on@h%%dt¥ﬁ forvand 1qpd Qfert
pusher 303 is disposed behind the junction 324 as the

pusher 303 is fully :etracted, the leading-button a \_j

slides into the groove 304 in front of the pusher's

forward end. Then the leading button A is pushed

10 forwardly along the groove 304 by the pusher 303 as the

latter is moved fbrwardly, during which time entering

of the succeeding buttons A into the junction 324 is

prévented by the projected pusher 303. Thus the

successive buttons A are supplied one at a time to the

15 upper unit 1.

includes a base 50 fixedly Supported by the frame 10, a

As shown in Figures 1 and 6, the lower unit 5

second support block 51 fixed to the base 50, and a

lower plunger 52 reciprocable vertically within a third

20 vertical channel 53 in the.sﬁpport block 51. A die 54

is fixed to the upper end of the lower plunger 52. The

lower plunger 52 is operatively connected to the second

drive mechanism 6.

The second drive mechanism 6 includes a third

25 lever 60 pivotally supported on the frame 10 by means

of a pih 65, a second air cylinder 61 fixed to the

frame 10, a shock absorber 63 disposed between a piston

Y



The other end of the third I ever 60 is connected to the |ower end of the

| ower plunger 52 via a link 55. The 5 third lever 60 is nornall rged by a
pai f conpression springs 64, 64 to pivot clockw se in such nner t hat
the roller 66 on the left end of the third | ever 60 pushes the piston rod
62 of the second air cylinder 61 upwardly to its retracted position:via the
10 shock absorber.- 63 and also in such a manner that the right end of the
third lever 60 pulls the |ower plunger 52 and thus the die 54 to its

| owered position via the link 55. Wien 1he-piston rod.62 of the second air

cylinder 61 is actuated to push the roller 66 on the 15

| eft. end of the

third | ever 60 dodneéardfythe as¢tend haik gpsindsr &3 andhea trdoller éver 60 is
pi votal ly noved counterclockwi se to raise the |ower plunger 52 and the die
54. As shown inrptatakiyimognted qn epr erd il Y Yhisiterlavesh&li-sm 7

I ncl udes a second el ongat ed_gui de base, 70 fixedu%hgﬁgported by the frane

10, a pair of papal PehefueRd Pf athe tiirddlexey)

St a second of SRGSE cBP9SOBLENRr LI I RRBISF (T CtbeE (1
orooves 74, 9a Por=E FoFRs 90 IR AR Ly R IR ot

FIREGSESEr L8 d8%0f t he
"9% isde g,ggnnel 72,
dui channel

s a pair of
gﬁfack B.

compression springs 64, 64 to pivot clockwise in such a

p'

manner that the roller 66 on the left end of the third

lever 60 pushes the piston rod 62 of the second air

cylinder 61 upwardly to its retracted position via the

10 shock absorber 63 and also in such a manner that the

right end of the third lever 60 pulls the lower plunger

‘ 52 and thus the die 54 to its lowered position wvia the

link 55. When the piston rod 62 of the second air

cylinder 61 is actuated to push the roller 66 on the

15 leit end of the third lever 60 downwardly via the shock

absorber 63, the third lever 60 is pivotally moved

die 54.

_/ counterclockwise to raise the lower plunger 52 and the

As shown in Figures 1, 6 and 7, the second

20 pusher mechanism 7 includes a second elongated guide T

base 70 fixedly supported by the frame 10, a pair of

parallel guide plates 73, 73 secured to the upper side

of the guide base 70 so as to define therebetween a

longitudinal gﬁide_channel 72, and a second elongated

25 pusher 71 slidably received in the guide channel 72.

The two guides plates 73, 73 have in their inner

surfaces a pair of grooves 74, 74 for gquiding the head"



. P
A second chute 75 (Figures 1 and 7), for delivering the successive tacks B
to the second pusher nechanism 7, has a | ower end portion extendi ng through

5 one of e guide plates 73 and communi cates with the correspondi ng gronQ 3
74 at t nction 76 (Figure 1). The second pusher 71 has a pushing
surface 7 in response to the reciprocating novenent of ‘the second pusher

71, the pusher surface 77 is noved between a 10 rear position behind the
junction 76 and a forward position in which a tack Bis placed onto the die
54. The first pusher mechanism 3 and_tfﬁ second pusher nechanism 7 are
driven in tined relation to each other by the third drive nechanism 9. As
shown in 15 Fi gUke$oh 8RdaZtatRepihird drive mechanism9 includes a fourth
| ever 91 having an upper end pivotally supported on the frane 10 by neans
of a pin 90, a third ai secghiindbut827%i kBiigunes he andpdrt & f or causi ng
the fourth lever 91 to pivot, an extension spring 93 acting 20 between the
support 19 anddehéveodnrghthevercoessiveckaehs yB (kQethe Hiegend Fush®fard t he
third air cylinder 92, and a pushjng bl ock 95 connected end of

: 0 a | ower
the fourth | evBecbanys® 7| PAR 341°9eE ??¢s?°iﬁé9ﬂﬂe%ﬁﬁ9%ﬁnqfﬁ?qqqgﬁ pusher.
nmechanism 3 i s connected to.the 25 shin | ock 95, b fis.st .connector
96, V\/n: l e tﬁ:a Qéﬁoﬂg %thg}uéi B af%% 2%0%9]% PUEREH %%ar# lst% J/:%les
connected to the pushing; BLogk,99e P4 2a 5RO CONES O (Figutd 1).

The second pusher 71 has a pushing surface 77; ] \.}

in response to the reciprocating movement of the second
pusher 71, the pusher surface 77 is moved between a
10 rear position'behind the junction 76 and a forward
position in which a tack B is placed onto the die 54.
The first_pusher mechanism 3 and the second
pusher mechanism 7 are driven in timed relation to each
other by the third drive mechanism 9. As shown in
15 Figures l.and 2, the third drive mechanism 9 includes a
fourth lever 91 having an upper end pivotally supported
on the frame 10 by means of a pin 90, a third air \4/
cylinder 92 fixed to the support 19 for causing the
fourth lever 91 to pivot, an extension spring 93 actihg
20 between the support 19 and the fourth lever 91 to
normally urge. the latter toward the third air cylinder
92, and a pushing blodk 95 connected to a lower en§ of
the fourth lever 91 via a link 94. The first pusher
303 of the first pusher méchanism 3 is connected to the
25 pushing block 95 by a first connector 96, while tﬁe
second pusher 71 of the second pusher mechanism 7 is

connected to the pushing block 95 by a second connector



97.  The piston rod 98 of the third air cylinder 92 is normally re cted so
that the first and second pushers 303, 71 normally assune their ced
pésiit Lon under the bias of the extension spring 93. Then as the pirston rod
98 of the third air cylinder 92 projects, the fourth [ ever 91 pivotg -

cl ockwi se in .Figure 1 about the pin 90 to cause the first and second”
pushers 303, 71 to be noved to their retracted position, thus 10 allowi ng a
succeedi ng button A and a succeeding tac 4B.to be delivered into the guide
channels 301, 72 in front of the first and second pushers 303, 71, _
respectively. Wgh the piston rods 22, 62, 98 of the first, 15 second and
third air cylinders 20, 61, 92 retracted, when the third air cylinder 92 is

energi zed, the fourth |enerp2dtHhVvesd IO efid HW S @ ilFiglriadelr 9@ cause

the first and second pushers 303, 71 to be noved to their advanced

position. Duringishadrhabky téerdcted ) ghestherthe3(Equisleesl sdoanidon A

forwardly through the guide channel 301 until the button A is clanped

. between the cl anpugbabdr303 271 1poryad krassume theis Advianasde Pesp&ionni t
1, while the second pusher 71 pqéhes a tack B forwardly thr%@%h t he gui de

channel 72 ungi | “PReTt BR&k bEag 9% HheiFens i SR I3  FESoREr thRi ¢ 5.
As shown in Figures 1 and_2, the first and second | evers 23, 24 of the
toggle joint 21 BiSHAR EOd 98 of the third air cylinder 92 projects,
o ' the fourth lever 91 pivots clockwise in Figure 1 about
et the pin 90 to cause the first and second pushers 303,
71 to be moved to their retracted position, thus
10 allowing a succeeding button A and a succeeding tack B
tb be delivered into the guide channels 301, 72 in
front of the'first and second pushers 303, 71,
respéctively.
With the piston rods 22, 62, 98 of the first,
15 second and third air cylinders 20, 61, 92 retracted,
when the third air cylinder 92 is energized, the fourth
\\/ lever 91 pivots counterclockwise (Figure 1) to cause
| the first and second pushers 303, 71 to be moved to
their advanced position. During that time, the first
29 Pusher 303 pushes a button A forwardly th;ough the
guide channel 301 until the button A-is dlamped between
the clamp members 122, 122 (Figures 1, 2 and 4) in the
upper unit 1, whiie the second pusher 71 pushes a tack
B forwardly through the guide channel 72 untii the tack
25 B is placed on the die 54 in the lower unit 5. |

As shown in Figures 1 and 2, the first and

second levers 23, 24 of the toggle joint 21 assume a



- 15 - dogl eg shape as the piston rod 22 of the air cylinder 20 is
retracted. When.the first air cylinder 20 is energized, the first and

second | e 23, 24 begin to becone vertically aligned, thus causing t@}{
upper 5. d§§;§er 105 to be nmoved downwardly against the bias of the

conpr essi spring 115. The punch 105 is thereby noved downwar dl y so t hat
its lower end is brought into contact with a button A clanped between the
clanp nenbers 122, 122 in vertical alignnment with a tack B 10 pl aced on the
die 54. Wth continued extension of {hg toggle joint 21, as shown in
Figures 2 and 3, the upper plunger 105 and thus the slide 106 are | owered

so that the h tém};ella?s afhd et ddlecDB erEagee Whe Rraiaakion 116 of
the 15 support ock 1 Wth the projection 116 engaged by the support

bl ock' s hook p20tisnrdtdrgctdie. sufipar ttHd ok skl 4 icortyilimdert @0bésnoved
downwardly together with the slide 106. This |owering of the upper plunger
105 conti nues @fexmized s the djgist jasidhtsexbndedeves sf 2131,y 2dxbegdadtoi . e. the
first and second levers 23, 24 are vertically lined up, at which tinme the

| ower end surfbreamefventdcaldip aldmnad tims F?@S&NQ ﬁhec@EPaét mnth a

garnment fabric C (Figure aced ove the tack B. pon the
full extens? onPJo?n‘ﬁl‘gu][ g'g%pl]eolr?ﬂve?l a@lgaﬁéﬁﬁelthﬁzblﬁﬁl ef is
munted on the edgcompretshselgA rsspn'negva&sm T%eeprp%%% 51080130 LHakhy 4 Of
moved downwardly so that its lower end is brought into \_)
contact with a button A clamped between the clamp
members 122, 122.in vertical alignment.with a tack B
10 placed on the die 54.
With continued extension of the toggle joint 21,
as shown in Figures 2 and 3, the upper plungef 105 and
thus the slide 106 are lowered so that the hook portion
117 of the slide 106 engages the projection 116 of the
15 suppert block 114, With the projection 116 engaged by
the support block'é hoék portion 117, the éupport block
114 continues to be moved downwardly together with the \~/
slide 106.
This lowering of the uppér plunger 105 continues
20 until the toggle joint 21 becomes fully extended, i.e.
the first and second levers 23, 24 are vertically lined
up, at which time the lower end surfaces of the clamp
members 122, 122.are in contact wifh a garment fabric C
(Figure 1) placed over the tack B. |
25 Upon the full extension of thé toggle joinﬁ 21,
the contact member 42, which is mounted on the edge of

the first lever 23, depresses the actuator 41 of the



&
- 16 - limt switch 40 to actuate the latter so that the first air cylinder

20 is tenporarily de-energized and remains this position. equently, as
trhe_sgecond air cylinder 61 is energised, the piston rod 62 ects to 5
downwardly push the roller 66 on the rear end of the third er 60 via the
shock absorber 63, thus causing the third | ever 60 to pivot
counterclockwi se in Figure 1. The | ower plunger 52 and thus the die 54 is

t hereby noved upwardly, with the tack B placed on the die 54 10 (with the
spike 16 directed upwardly). As a restul}® The spike 16 of the tack B o

i erces through the garnent fabric C and is t [ t t.h th hank
o 6f “the but LoRIRALEARHAERE 4P ba aEHP TR T LHTIEE B9 194 (R ifdifor e
so as to join the_tack.B.and,the_1 AL ; t.aghi; th
latter toJ t he g&r"ﬁeﬁ%ﬁ'ggg?czé ?%pg%&g%%r%{leﬁ ocgg%%;ﬁgel%%:l% i ng oplg‘%at i gn
of the buLton AvpiBepBsteBn! 05uBdeqldnt B, of s tife féd@dna segond and third

air cylinders 2 are returned 20 to their original positions in

timed rel ation L919R@e2n@LheE éﬁei‘ﬁﬁﬁe&het@émpi‘sﬂdﬁ podl 6 Neprh Fedis are
retracted away fromeach other. Thereafter, the first and second pushers
303, 71 is nmgvedowawaaddlypushstppl yohlsucéeean nghdutean ¢admf dhsucceedi ng
tack B to the 25 wupper unit 1 and the lower unit 2, respectively, for a
subsequent attacthimg dpeeat FONVisi hbe sheehsibsorher Hed pithwh FF W of the
AT the third lever 60 to pivot counterclockwise in Figure

~ 1. The lower plunger 52 and thus tﬁe die 54 is thgreby
moved up%ardly, with the tack B placed on the die 54

10 (with the spike 16 directed upwardly). As a result, the

spike 16 of the tack B pierces through the garment

. fabric C and is then inserted through the shank 12 of

the button A, and the distal end of the spike 16 is
finally deformed so as to join the tack B and the

15 button A togetherf thus attachiqg the latter toc the

garment fabric C.

\‘/ Upon completion of the attaching opefation'of
the button A, the piston rods 22, 62, 98 of the first,
second and third air cylinders 20, 61, 92 are returned

20 to their original positions in timed relation to one
another so that the punch 112 and the die .54 are
retracted away from each éther. Thereafter, the first
and second pushers 303,-71 is moved forwardly to supply
a succeeding button A and a succeeding tack B to ghe

25 upper unit 1 and the lower unit 2, respectively, for a
subsequent attaching operatién.

Since extension of the piston rod 22 of the air



-, 17 - cylinder 20 is not termnated until the limt swtch 40 is actuated

by the contact nenber 42 to produce an electrical signal to de-energize the
air cylinder ,~that is, until the toggle joint 21 is fully extended tokgj >
a predeternfcgg extent, the punch 112 can be lowered to a predeterm ned

| evel reliab so that a button A and a nmating tack B are conpressed

bet ween the punch 112 and the die 54 sufficiently. 10 15 20 25 - 18 -
CLAIMS: - 1. An apparatus for assenbling a pair of fastener elenents of a
garnent fastener, conprising: (a) a krame~ 5 (b) a pair of

vertically aligned upper and |ower units supported by said frame for
recei ving the. cydipdeti 26 fiashoneteentnenéd, usaill tieelimbt tshibsdno®@ die,
sai d upper unit including a pl unger reciprocably supported by said
frame and havi A§ acpuasRdibynshabrentaat, mepbesedoteoeprpdecamtamg novenent s
of said plunger, toward_and away fromsaid die to join
electrical signal to de-energize the air cylinder 20,

that is, until the toggle joint 21 is fully extended to
5 a predetermined extent, the punch 112 can be lowered to

a predetermined level reliably so that a button A and.a

mating tack B are compressed between the punch 112 and \~;

the die 54 sufficiently.

10
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»
the two fastener elenents together; (c) a drive nechani smoperatively
connected to said pl unger for Lcal reciprocating 15 puenent s,
s@i d.drive mechani smincluding an ;rfegtfrﬁaEF‘ﬁévfngfa pi st on yand a
t6ggl e joi nt extending between one T”luﬁﬂ in By ' n rod and an=#pper end
of said . plunger, said toggle ”ﬂ @a pair of nutually
pivotal ly interconnected 20 | evers and beithg mp , I n response to
extension and. retraction of said piston rod of said air cylinder, between
a contracted position in which said | everg are angled with respect to each
ot her, and an extended position in which said | evers are substantially 25
vertically alignedii¥tHh each other; and (d) neans for detecting said
extended position of said toggle joint and for termnating the extension
4 - 19 - of said pistonlrodARnappapahtse f£er sasslemel begidrRatxr ofh apparatus
according to claiml, said detecting means including: alimt swtch
mount ed on sai d fRERENERJSHEPRRES AR ait%%f%ﬁ?te$%F Rt R DT 5
nount ed on an edge of one, of §aid | evers and engageabl e, when said one
| ever assumes a substantfAl fyZ68F¢i cal posture, with said actuator of said

b Lo Lt U el B0k O BERHUERL N LR e P
units supported by said frame for receiving the.

o/ : respective fastener elements, said lower unit having a
die, said upper unit including a plunger
reciprocably supported by said frame and having a punch

19 movable, in response to reciprocating movements of said
plunger, toward and away from said die to join
the two fastener elements together;
(c) a drive mechanism operatively connected to
said | plunger for vertical reciprocating
15 movements, said drive mechanism including an air
cylinder having a piston rod,.and a toggle joint
extending between one end of said pist&n rod and an
upper end of said . plunger, said toggle joint
including a pair of mutuélly pivotally interconnected
20 levers and Seing movable, in response to extension and.
retraction of said piston rod of said air cylinder,
between a contracted position in which said levers are
angled with respect to each other, and an extended
position in which said levers are substantially
25 vertically aligned with each other; and
(d) means for detecting.said_extended position

of said toggle joint and for terminating the extension



10 3. An apparatus according to claim2, said contact nenber }
being a screw threadedly nounted on said one lever so as to project from
t he edge- of said one |lever. 4. An apparatus according to claim1l1, 2 or 3,_,/ 3

wherein 1 aid plunger is an e lower unit including a
| ower pl uf@ to an upper end o;m““(u""mgm”ml‘s fixed, the | ower plunger
and the diebeing vertically reci*pré&cabl e* by* a*second drive nechanism S
An apparatus according to claim4, wherein neans 20 are provided to cause
upward novenent of the |ower plunger andgqthe die follow ng downward
novenent of the upper plunger and the punch..6. An apparatus substantially
as descr'bedYM‘JE’§§ﬁ¥%ﬁ%&oh9réﬂdi%srbEbB%EEaESdshEdFHQEéeﬁiént0 8 of the
25 acconpanyi ng draw ngs. ' :

2. An apparatus according to claim 1, said

detecting means including: a limit switch mounted on
said frame and having an actuator; and a contact member

mounted on an edge of one of said levers and

5
engageable, when said ong'lever assumes a substantially
vertical posture, with said actuaﬁor'of-said limit /
switch to actuate the latter to produce an electrical
signal for de-energizing said air cylinder.

10 © 3. An apparatus according to claim 2, said

contact member being a screw threadedly mounted on said
one lever so as to project from the edge of said one
lever.
| 4. An apparatus according to claim 1, 2 or 3, wherein
15 said plunger is an upper plunger, the lower unit including a
lower plunger to an upper end of which the die is fixed, the
lower plunger and the die being vertically reciprocable by a
second drive mechanism.
5. An apparatus according to claim 4, wherein means
20 are provided to cause upward movement of the lower plunger
and the die following downward movement of the upper plunger
énd the punch.
6. An apparatus substantially-as described with
reference to and as illustrated in Figures 1 to 8 of the

25 accompanying drawings.




