APPARATUS FOR ASSEMBLI NG BUTTONS This invention rel ates generggly t :
apparatus for assenbling a pair of fastener:elenents of a fas Héﬁ'ghggeéé
a snap fastener, button, ornanment or the like, and nore particularly to
such an apparatus 5 having a toggle mechani sm act uatabl e for reciprocating
a punch to assenble the two fastener elenents in clinched condition ei4fer
with or without a garnent sandw ched therebetween. Various fastener (Z§§
assenbl i ng apparatus are known 10 in which a toggle nechanismis actuated
to nove a reciprocable punch toward a die to force a pair of fastener

el ements in clinched engagenent either with or wthout a garnent sandw ched
t herebet ween. The toggl e nmechanismincludes a pair of bars pivotably
connected 15 together at ore end which is coupled to a driwving source such
as a fluid-actuated cylinder. The free ends of the bars are pivoted
respectively to a franme of the apparatus and the punch. The punch thus
coupl ed -2- with the toggle nechanismhas a fixed stroke so that the
apparatus is not suitable for assenbling fastener el enents varying in

t ki cknesses and for attaching fastener elenents to garnents varying in

t hi cknmess. 5 Wien the fastener elenents to be assenbled jointly have
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'APPARATUS FOR ASSEMBLING BUTTONS
. This invention relates generally to an'apparatus
for assembling a pair of fastener elemehts of a
fastener such as a snap fastener, button, ornament or
the like, and more particularly to such an apparatus
5 haviné a toggle mechanism actuatable for reciprocating
a punch to assemble the two ‘fastener elements in
clinched condition either with or without a garment
sandwiched therebetween. " - |
Various fastener assembling apparatus are known
10 in which a toggle mechanism is actuated to move a
N | reciprocable punch toward a die to force a pair of
fastener elements in clinched engagement either with or
without a garment sandwiched therebetween. The toggle
mechanism includes a péir of bars pivotably connected
15 together at one end_which is coupled to a driving
source such as a fluid-actuated cylinder. The free
ends of thé'bars are pivoted respectively to a frame of

the apparatus and the punch. The punch thus coupled



a greater thicknmess, they are likely to be defornmed due to undue forces
applied thereto between the punch and the die. Alternatively, the fastener
el ements are insufficiently engaged when they jointly have a snaller 10

t hi ckngss\ According to the present invention, there is provided:an '
appara or assenbling a pair of fastener elenents, conprising: a framey®
a punchNand a di e assenbly nounted on said frane in opposed relation to 15

-one anot her, said punch assenblyd$eing reci procable with respect to said
die assenbly to fasten the pair Tastener elenents together -and a drive

: hani d f d h
nssenbl y VOO ok, SRt B ot Bl et AR AR SR RS ek D ng o
toggl e j opt @é%@s o6 ol eI P! S JeiBNY sloeghgeend. the free

end of one of evers e|ng connec ch assenbly,

charact eréz&flen s t Rty ﬁnfhﬁmuﬁla@ré@s& @ ForS atiltmaag bet ween sai d
frame and the free end the 25 other lever of said toggle joint and is
el asti cal fys tieder neldmerits tad) sprrdmeny: ss valy ifngr das thddkedsby pressing of the

pair of fastener elenents between said -3- punch and die assenblies. It »
i s bel 5 evi@iepoths bf as tgnem kemgnishdphess @gsembled jointly have
a greater thickmess, they are likely to be deformed due ' ®

to undue forées applied thereto between the punch and |

the die. Alternatively, the fastener elements are

insufficiently engaged when they jointly have a smaller
10 thickness. .

According to the present'invention, there is
provided an apparatus for assembling a pair of fastener
elements, comprising: a frame; a punch and a die
:assembly mounted on said frame in opposed relation to

15 one another, said punch assembly being reciprocable
with respect to said die assemblf'to festen the pair of
'fastenef eleménte together; and a drive mechanism
mounted on said frame and operatively connected to said
punch assembly to reciérocate the same, said drive ;;J?.
20 mechanism including a toggle joint having a pair of |
levers pivoted together at one end, the free end of one
of said levers being connected to said punch assembly,
characterized in that a shock absorbing means is
disposed betweeﬁ said frame and the free end of the
25 other lever of said tdggle'joint and is elastically-
deformable for absorbing shock forces caused by

pressing of the pair of fastener elements between said



invention to provide a fastener assenbling apparatus capabl e of assenbling
fastener elements in neatly clinched condition 5 W t hout causi ng dagage
either on the fastener elements or on a garnent fabric to which the :
fastener elenents are attached. The invention will be described by wa

exgmple with reference to the acconpanying draw ngs, wherein:- Figureé

a side elevational view, partly in crpss 10 section, of an apparatus
enbodyi ng the present invention; Figure 2 is an enlarged fragnentary
cross-sectional vhgeht #eedielagsambiiies, 11-11 of Figure 1; and Figure 3 is an
enl arged cross-sectional view of a portion of the apparatus of Figures 1
and 2. 15 A3t siisobell iiemed-ipgas tb1&, byameansp af athespresent

constructed.in accordance with' the present invention, generally conprises a
di e assenbly 11 finvestigrote iprgvidecactastangrassambl ing appanatus apane s
adapted to be clinched with a mating- fastener elepent B (Figure: 2) to-
-4- form a fenal eofraseenbling fastangp elhemeets ('Hdiea#g\ﬁh)',‘c"gd QngpE
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the die assenbly The invention will be described by way of example
with reference to the acco’mﬁanﬁng drawings, wherein:-
Figure 1 is a side elevational view, partly in cross
v 10 section, of ah apparatus enibodying the present inventidn;
Figuré 2 -"i s an enlarged fragmentary cross-sectional
view taken along line II-II of Figure 1; and
Figure 3 is an enlarged cross-sectional view of a
portion of,the;apparatus of Figures 1 and 2.
15 As shdwn in Figure'.'l, an apparatus 10,.constructed in
accordance'wi th the preéeﬁt inventioﬁ, generally comprises a
die assembly 11 for supporting ‘thereon a fastener element A

which is adapted to be clinched with a mating fastener element B

(Figure 2) to- mo e —



11, a second parts-supply mechanism 15 for feeding the fastener elenments B

one at atime to the gripping 10 mechani sm 12,

i ncl udi
respect
connect
nmount ed

frame 19 and secured to the fra

a drive nechani sm 16

a toggle joint 17 for reciprocating the punch mechanism 13 with
the die assenbly 11, and a shock absorbi ng neans 18 operatively "

o the toggle link 17, all the conponents 11-16 and 18 being
n a 15 generally C-shaped frame 19 supported on a table 20. The
die. assenbly 11 includes a clln%hlng die 21 fitted in a bore 22 in the
19 by neans of a screw 23 with a rubber

A
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11 further Inclu
el ement 4rapplifhe ﬁb@haﬁlsﬁhrzckaﬁphaﬁﬁﬁ@l t’h85fa§§e§e}.ovl§‘lénféﬂ gure 2,

i nverted L-shaped clanp fingers 26, 26 pivoted in facing

rel ati onB,0 aapsmphoasshinbii 23 25rf forefingl thabfystamsr tdlembina: 21. The

. clanp fingers. 26, 26 have respective dista

i ncl udes "a pair of

anp ass rel easab

end portions normally lying

dlng t he fastener

over thekEdiwbizh dAdhgldednt bhar drépphngthechanigmib2a agaimst shank of the

fastener elenent A. The top
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fastener elements A one at a time to the die assembly
11, a second parts-supply mechanism 15 for feeding the
fastener elements B oee at a time to the gripping
mechanism 12, a drive mechanism lGIincludihg a toggle
joint l7lf9r reciprocating_the punch mechanism 13 with
respect to the die assembly 11, and a shock absorbing
means 18 operetively connected to the toggie link 17,
all the components 1l1l-16 and 18.being mounted on a
generally C-shaped frame 19 supported on a table 20.
The die assembly 1l includes a clinching die 21
fitted in ; bore 22 in the frame 19 and secured to the
frame 19 by means of a screw 23 w1th a rubber pad 24
interposed between the die 21 and the frame 19. The
die assembly 11 further includes a clamp assembly 25
for releasebly holding the fastener element A on the
die 21. The clamp assembly 25, as shown in Figure 2,
includes a pair of inverted L-shaped clamp fingers 26,
26 pivoted in facing relation to a support block 27
fitted slidably over the die 21. The clamp fingers 26,
26 have respective distal end portions normally lying

over the die 21 and urged toward each other to_grip a

surface of the die 21 is recessed as at- 29 for #
meRhaisihi ng nechani sm

luQi% 3 %Eggk parts-supply mechanism 14 for feeding



5 holder 29 slidably nmounted in a vertical bore 30 formed in a head portion
31 of the C-shaped franme 19 in alignnment with the die 21, and a pair of

grip fingers 32, 32 (Figure 2) slidably mounted in opposed relation in
| oner exposed portion of the holder 29 and is 10 urged toward each othqiigé
I

griNg the ‘head el ement B within the tubular hol der 29. The punch assenb

I ncl udes a plunger 33 slidably nmounted in the vertical bore 30 above the
tubul ar holder 29 and is reduced in diapegeL at one end 15 to forma
smal l er- dianeter portion 34 partly projecting into the tubular hol der 29.

A clinching punchsBankSog0BRECELH LRt NE1SMEAE -Al] aNBHLI e rduirdacd JEy neans
of a pin 36. A split bush 37 is fitted over the small-dianeter portion 34

t hroughout the | emgehd2@ theigofesssséd sonDEC2BIEdhearadai ving [theliein3@.
The split bush 37 preferably is nmade of a strip of elastic netal such as
spring steel and haesdaofi hhéi asbenendelement] Ansi de di anmeter which is

| arger than the outside dianmeter of the plunger's small-dianmeter 25 portion
34. Thus, when the splitThasar3ppiag veeehprismrks sftludgs tedubilage

bush L6 375unielBRot oSHifeRky BuTted| 14 Vel dalolpaen 30 £okmed
s in a head portion 31 .of the C-shaped frame 19 in
alignment with the die 21, and a pair of grip fingers
32, 32 (Figure 2) slidably mounted in opposed relation
in a loﬁer-exposed portion.of the holder 29 and is
10 urged toward each other to grip the head element B
within the tﬁbular holder 29.

The punch assembly 13 includes a plunger 33
slidably mounted in the vertical bore 30 above the
tubular holder 29 and is reduced in diameter at one end

15 to form a smaller- diameter portion 34 partly
projecting into the tubular'holder 29. A clinching
punch 35 is connected to the small-diameter portion 34
by means of a pin 36. A split bush 37 is fitted over

civj the small-diameter portion 34 throughoﬁt_the length

20 thereof and is connected thereto by the pin 36. The
split bush 37 preferably is made of a strip of elastic
metal such as spring steel and has an initial or
undeformed inside diameter which is iarger than the
outside diameter of the plunger's small-diameter

25 portion 34. Thus, when the split bush 37 .is being
compressedly fitted in the tubular holder 29, the

holder 29 is frictionally supported on the split bush



Figure 1, the pin 36 projects through a longitudinal slot in the split bush
37 into an inner |ongitudinal guide groove 38 so as to prevent rotation of’
the holder 5 29 as the latter noves along with the plunger 33. The first
parts"ply mechani sm 14, as shown in Figure 1, conprises an el ongate
gui de \al/ock 39 nounted on the franme 19 and havi ng t hroughout the I ength

t hereof a guide channel 40 for receiving the fastener 10 elenent A which
is fed froma parts feeder 41 thr ugh' a chute 42, and a reciprocabl e pusher
bar 43 slidably mounted in the guide channel 40. The -guide bl ock 39 extends

to the cl 3, asseihley A%inYeiPRlY LAY HRRLES! CRET SRLGHERR A On the

clinching: die € second parts-supply mechani sm 15

conpr i sesp Al ANgals Piinde PlRclett sMeuRbagn0l 18Rl £agEndP and a

reci procable pusher bar 45 slidably nounted”i n a | ongitudi nal guide channel
46 in theswd da Wneclepidt Duehfl @t enes aheinAbrBloRhgua@izali s 20 supplied

froma parts feeder (not shown) through a chute 49 to the gui de channel 46.
I n order quipid \grdowe B8t aoc@aseltemprevBntorbhatjonppfnghassehdéy 12, the
gui de channel 46 is adapted to communicate at one end with a |ongitudinal =
openi riy 49 (8 dinee 1Attier movessatlobgl withokber p2ongken38he latter is
| ocated in the retracted position of Figure 1. As shown in Figure 1, the
drive nechani smThe first parts-supply mechanism 14, as shown in *
Figure 1, comprises an elongate guide block 39 mounted
on the frame 19 and having throughout the length-
' thereof a guide channel 40 for receiving the faétener &_j
10 element A which is fed from é parts feeder 41 through a
chute 42, and a reciprocable pushei bar 43 slidably
mounted in the guidé channel 40. The guide block 39
extends to the clamp'assembly 25 for supplying the
fastener element A on the clinching.die 21.
15 ~ Likewise, the secéng parts-supply mechanism 15
~cpmprises_ah elongate guidefbiock 44 mounted on the
frame l§ and a reciprocable pusher bar 45 slidably
mounted in a longitudinal guide channel 46 in the guide
block 44. The fastener element B (Figure 2) is ' Q;J*
20 supplied frqm a parts feeder (not shown) through a
chute 49 to the guide channel 46. In order supply the
fastener element B to the gripping assembly 12, the
guide channel 46 is adapted to communicate at one end
- with a longitudinal opening 48 (Figure 2) in the
25 tubﬁlar holder 29 when the latter is located in the

retracted position of Figure 1.

As shown in Figure 1, the drive mechanism 16



-7- conprises a fluid-actuated cylinder 49 nounted on the frane 19, an

L- shaped rocking | ever 50 rockably nounted on the frame 19 and having o

or a |lower arm 51 pivotably connected to an end of a piston rod 52 of ﬂéng-
cy}i.nder 29, -a connecting rod 53 pivotably connected at opposite ends

t hs~ot her or an upper arm 54 of the rocking | ever 50 and the pivot of tHe
toggle joint 17. The toggle joint 17 has a structure well known per se and

i ncludes a pair of upper and |ower |evers,55, 56 10 pivoted together at one
end. The free end of the |ower lever 56 is pivotably connected to the upper

end of the pl ung-eéoééngegﬁgnf%ugI% 2 Adbed & el s el aebal Rek 58 1S

secured to the connecting rod stantt al at an mdpoint of the rod 53

and has a 15 chanpghm@91¢x! B0 Néhd g PGBl lerdNS oC HRR@BI1YImbadead for
receiving therein aroller 60 which is rotatably nounted on a free end of a

first pivot |everoflthdhramyer9 Gnd shapridnf afiley o @Ntlehedn agmsiBaft 62
secured to the frane 19 and has a lateral projection 63. A second 20
pi vot | ever 64 isppvebablyycomnectafl dro tdre esidhfaf 62 pdisdonngloddse afl &her al
pr«oj ection 65 supporting thereon a roller 66._ A tension spring 67 extends
between the seZon@YptIder | &erd RPURFEIS T8 Sh RIFadably crenresgdoptt he
[1aTe 19,59, 22 {0oHhoe LIS REC S Myl rer, O o0 LA LD HAE
€ngagenent rocking lever S50 and the pivot of the toggle joint 17.
The toggle joint 17 has a structure well known per se
-and includes a pair of upper and lower levers 55, 56
10 pivoted together at one end. The free end of the lower
lever 56 is pivotably connected to the upper end of the
plunger 33 by means of a pin 57. A channel-shaped
retainer 58 ié-secured to the connecting roa 53
substantially at aq,midp;int of the rod 53 and has a
15 channel 59 extending transversely to the connecting rod
53 for receiving therein a ;oller'so.which is rotatably
mounted.on.a‘free end of a first pivot lever 61. The
lever 61 is piéotably mounted on a shaft 62 secured to
S, the frame 19 and has a lateral projection 63. A second
20 pivot lever 64 is pivotably mounted oﬁ the shaft 62 and
includes a latergl projection 65 supporting thereon a
roller 66. A tension sPring‘67 extends. between the
second pivot lever 64 and a pin 68 disposed in the head
of the frame 19 so as to urge the second pivot lever 64
25 to rotate in the clockwise direction in Figure 1,

thereby holding the roller 66 in rolling engagement

with a lower surface of the lateral projection 63. A



with a lower surface of the lateral projection 63. A -8- pair of |inks

69, ‘70 is pivoted at one end to the second pivot |ever 59 in spaced

. retatfgn with one another and, at the other end, to the pusher bars 43, 45,
respréb vely. 5 The parts feeders 41 of the first and second -

parts-Supply mechani sms 14, 15 are al so coperatively connected to the driwe*

mechani sm 16 to feed the fastener elementa A, Bin tined relation to the

~punch nechani sm 13. The structurg and operation of a |inkage 10 between

the parts feeders and the drive nBchanism 16 is not essential to the

I nvention_ge e taiLhe L D§ 1 .oN. [ igures 1 and 3,

t he shockpgggdggi g%nﬁgagg’ 1@ i g%?ﬁg‘gétgét%gu?rg%%ﬁg%\bg #‘grrgunt ed on the. 15

frane’s hgadoRQr pieat3ledbpVet i@ PpAEEEr rddat il widd ap@ed hol der 72

di sposed in a stepped bore 73 in the casing 71. The hol der 72 extends

upwar dl y sheehgh andgnatathéxothhehodd /4to ntios pushgd Warss 48hi ch is

fastened to an upper end of the tubular casing 71 to 20 cl ose an upper end

of the stéppetdespeeti®elyA | ower end of the stepped bore 73 comuni cates

with an coaxial hole 76 opening to a |lower end of the casing 71. A %
conpressi on coi | TBerpagty7feeders 14 9bHdhe \fixaly anse second
parts-supply mechanisms 14, 15 are also coperétively' .

connected to the drive mechanism 16 to feed the

fastener elementa A, B in timed relation to the punch

mechanism 13. The structure and operation of a linkage \\)
10 between the parts feeders and the drive mechanism 16 is

not essential to the invention and needs no detailed

description.

As shown in Figures 1 and 3, the shock absorbing

means 18 inglude; a tubular casing 71 mounted on the
15 frﬁme's head portion 31 above ghe plunger 33, and a

flanged holder 72-disposed in a steéped bbre 73 in the

casing.71;,'The holder 72 extends upwardly through a

central axial hole 74 in an end plug 75 which is

fastened to an upper end of the tubular casing 71 to e
20 close an upper end of the stepped bore 73. A lower end

of the stepped bore 73 communicates with an coaxial

hole 76 opening to a lower end of the casing 71. A

compression coil spring 77 is fitted loosely over the

holder 72 and interposed between the end plug 75 and a
25 £flange 78 of the holder 72 to urge the latter against a

step or shoulder 79 of the steppeé bore 73. The holder

72 has a pair of aligned upper and lower holes 80, 81



hol der 72 and interposed between the end plug 75 and a 25 flange 78 of the
hol der 72 to urge the latter against a step or shoulder 79 of the stepp
bore 73. The holder 72 has a pair of aligned upper and | ower hol es 80,

-9- extending longitudinally from opposite ends of the holder 72 and y
comauni cating with each other. The upper hole 80 is threaded throughout
the length thereof and the |lower hole 81 preferably has a non-circul ar
cross 5 section. A slide bar 82 extends_tarough the hole 76 into the |ower
hol e 80 and is connected at an upper end fo an |lower end of an adjustnent

screw B3 which 1< LLgaded 1Bhg: A8 DY £RUB0l5ullr T Endilglerng2 and the

slide bar 82 thus connec y constitu pl st on. ower end

of the adjustnent hsahew 32 HA& GodmGh2ELEiRy Wit &5cn SeidON aMe ivpper
rotatably received in a transverse slot fornmed in the upper end of the

sli-de bar 82, thehblanslcisetbrotdddvthgoagHestaties 1temytis stieawdfoand
conplenmental with the cross section of the screws lower end. Wth this
arrangenent, the $hedéowar Boles8lopgeferablhy | Jasioy -l ath«enegise 80
i nresponse to _rotatign of the_adjustnent screw 83. The slide bar 82 is

pi vot abl y connéct 88°5t°Rts Rofbtde0PaRd8¢ =X HRNds ehiaislhrthedAlSpe® | ever

SZ.Of the toggle into the lower hole 80 and is connected at an upper end

to an lower end of an adjustment screw 83 which is
" threaded into the threaded hole 80. The holder 72 and
the slide bar 82 thus connected jointly constitute a
10 piston.
The lower end of the adjustment screw 82 has a
T-shaped axial cross section and is rotatably received
in a transverse slot formed in the upper end of the
slide bar 82, the transverse slot having a T-shape
15 cross section complemental with the cross section of
.the screw's lgwer end. With this arrangemenﬁ, the
slide bar 82 is longitudinally movable along the hole
80.in response to rotatibn of the adjustment screw 83.
el The slide bar 82 is pivotably connected at its lower
20 end to the free end of the upper léver 55 of the toggle
joint 17 by means of a pin 84. The adjustment screw 83
projects upwardly from the holder 72 and.a nut 85 is
threaded on thé'adjustment screw 83 to secure the
latter to the holder 72. A knob 86 is secured to an
25 upper end of the adjustment screw 83 by means of a set
screw 87. The holder 72, the slide bar 82, the

adjustment screw 83 and the lock nut 85 jointly



“joint 17 by nmeans of a pin 84. The adjustnment screw 83 projects upwardly
fromyg he holder 72 and a nut 85 is threaded on the adjustnent screw 83 to
se fﬁﬁ the latter to the holder 72. A knob 86 is secured to an 25 upper end
of ‘Hﬂ adj ustment screw 83 by neans of a set screw 87. The holder 72, the -
slide bar 82, the adjustnment screw 83 and the lock nut 85 jointly 7 1054
constitute neans for adjusting the stroke of the plunger 33 and hence the
clinching punch 35. The stroke-aflpusti ng nmeans includes a scale as shown
in Figure 4, which is conposed of a reference mark 88 on a 5 circular disc
89 secur e¢onstifiyteopesnsf foe ad jusbikgobh86steoke ofetiees of angularly
spaced notches 90 in an upper end surface of the end plug 75.. To adj ust

the strok®l89pgeke3gl angechense the flirebing PYRRRENEY- t 8 |.ow rotati on of
t he adjustnent 10..screw 83. Then fhe adjustnent screw 83 is rotated in
ei t her cIBEEngeagPuégbﬁ?e?gi?%cgﬁfi%g%ﬁri&ﬁ? 3 AR HE sl ide bar 83
toward or fr,o pl un ntel_t ferenc 88 .on the knob
86 reacheggpgi(g éégll'%’g‘ghakhguggl{r\pgpgoes#jt%%naV\%e%ééraeens ee&ae:tkg%%émn& ches 15

90. Dyripgradehradiyst f@nbecthEa NAS d&fe "op Ssdtfcd O@%{Agp%der t he :

force of the spring 77. The apparatus 10 operates as The
86, and a series of angularly spaced notches 90 in an

upper end surface of the end plug 75.
. To adjust the stroke of the plunger 33, the nut
85 is loosened to allow rotation of the adjustment
10 screw 83. Then the adjustment screw 83 is rotated in
either clockwise or counter-clockwise direction to move
the slide bar 83 toward or away from the plunger 33
until the reference mark 88 on the knéb 86 feaches to a
| desired angular position with respect ‘to the notches
15 90: During such adjustmegt, the holder 72 is kept
immovable under the force of the spring 77.
The apparatus 10 operates as follows: The
cylinder 49 is actuated to extend the piston rod 52
whereupon the toggle joint_l7'extends its levers 55, 56
20 .as indicated by phantom lines in Figure 1, thereby
clinching the fastener elementa A, B betweeﬁ the punch
35 and the die 21. At the same time, the forward
movement of the piston rod 52 causes the levers 61, 64
to pivot about the shaft 62 in the counter-clockwise
25 direction in Figure 1, thereby bringing the pusher bars
43, 45 from respective advancing positions to

respective retructed positions indicated by phantom



cylinder 49 is actuated to extend the piston rod 52 whereupon the toggle
joint 17 extends its levers 55, 56 20 as indicated by phantomlines in
Figure. 1, thereby clinching the fastener elenenta A, B between the punch¥
and the die 21. At the sane tine, the forward novenent of the piston rod 52
causes the levers 61, 64 to pivot about the shaft 62 in the
counter-clockwise 25 direction in Figure 1, thereby bringing the pusher
bars 43, 45 fromrespective advanci ng pesliions to respective retructed
positions indicated by phantom line in this figure. Then, one fastener

el ement A is supplliaed frothisefpaurs. f cERRS, 2N Hraskanathelanand 42 isnt o

t he channel 40 in the guide bl ock 39. Likﬁ¥ﬁ e, ohe fastener elenent 13 is
fed fromthe part SUPBaeR 5TPRoENe nRARYS tf %éhﬁ]44MFQHRH3?A$fq|999ché2

channel 46 in the,quide bl ock 44 en the cylinder. 49 ig actuated to
retract the pi stoﬁg$8dg§§,c§ﬁ‘én?%g¥$e1? o‘]t}h? %‘@‘-‘oﬁwac?i 53.%i'ts 1.2: er§e35, 56
to nmove the plung 3 ng C r t ' Duri ng
that 10 tine, thesgﬁs %$E %?g ﬁge&%?: Pg?uﬁg%%vﬁoeﬂ rﬁgpé{:%t\clye%a%\q?gﬁced
pasitions to ther eRye PYREwA NeLhASiSNeEne | GHBE A iR A0 ddnehangelis 40,

46, respectively into the clanp assenbly 25 and the gripping assenbly 12.
15_‘_‘ Since the gudd& bBhsck biag s thik adlidder 49 is actuated
- to retract the piston rod 52, the toggle joint 17
contracts its levers 55, 56 to move the plunger 33 and
hence the punch 35 away from the die 21. During that
\Vf 10 "time, the pusher bars 43, 45 returns to the respective
advahced positions to thereby push the fastener
elements A, B along the channels 40, 46, respectively
into the clamp assembly 25 and the gripping assembly
12, . - _ .
15 Since the shock absorbing means 18 has the
stroke adﬁusfing means, the stréke of the ﬁunch 35 can
be easily adjusted to accomodate changes in thicknesses
of both the fastener elements and the garment to which

the fastener elements are attached. When the fastener

20 elements to be assembled jointly have a greater

&

thickness, shock forces are caused in the punch
assembly 13 because the punch 35 is stopped before
reaching to its dead center. The spring 77 is
compressed by such shock_fgrces to absorb the same,
25 thereby protecting the fastener elements A, B frdm

beihg damaged between the punch 35 and the die 21.



stroke adjusting neans, the stroke of the punch 35 can be easily adjusted
to nodat e changes in thicknesses of both the fastener elenents and the
gar to which the fastener elenments are attached. Wien the fastener 20

el enents to be assenbl ed jointly have a greater thickness, shock:forces are
caused |nlmrmmnnulmjﬂ |y 13 because the punch 35 is stopped before  ~#
r eachi ng er. The spring 77 is conpressed by such shock
forces to" absorb f'he®sate, 25 thed@by protecting the fastener el ements A, B

from bei ng damaged between the punch 35 and the die 21. *» C L MS *
-12- CLAISBAIMSI- An apparatus for assenbling a pair of fastener elenents,
conprising: (a) a frame; 5 (b) a punch and a die assenbly nounted on

said frane in bppomnxhppazﬁuua1ﬁar(assamhﬂlh@ra ‘pailtt pdnfasaesenbly being
reciprocable with respect to said die assenbly to fasten the pair of

fast ener elementss, teupatigingxc) a drive mechani sm mountkd on said frane and
10 operatively connected to said punch assenbly to reciprocate the sane,
said drive mecthi nfradeidi ng a toggle jOInt having a pair of |evers

pi vot e t oget ey, at, g g 1° 41e°3:30elly WEneha BhIshEUCESIRE MO ¢

in opposed relation to one another, said punch assembly %
being reciprocable with respect to said die assembly to
fasten the pair of fastener elements together:; |
(c) a drive mechanism mounted on said frame and o
10 operatively connected to said punch assembly to recipfocate -~
the same, said drive mechanism including a toggle joint
having a pair of levers pivoted together at one end, the
free end of one of said levers being connected to said
punch a;sembly; and
15 (d) means'disposed'between said frame and the free
end ‘of the other lever of said toggle joint and elastically
deformable for absorbing shock forces caused by preésing of
the pair of fastener elements between said punch and die
assemblies. ' ' NP
20 2. An apparatus according to claim 1, said shock
absorbing means including a tubular casing mounted on said
frame and having a bore closed at one end thereof, a piston
movably disposed in said bore and connected to said free
end of said other lever,'and.elastic means disposed in said
25 bore and acting between said casing and said piston to urge

ther latter toward the other end of said bore.

3. An apparatus according to claim 2, said elastic



punch assenbly; and. 15 (d) rmeans di Sposed-between said frane and
~the free end of the other |ever of said toggle joint and el asti cal

def ormabl e for absorbi ng shock forces caused by pmﬂmmmmu ma,”m @
fastener el ements between said punch and die asse

appar at us according to claim1, said shock absorbing nmeans |n5Iualng a
tubul ar casing nounted on said frane and having a bore closed at one end

t hereof, a piston novably. di sposed in sal #3bore and connected to said free

end of sald other lever, and el astic neans disposed in said 25 bore and
acting between sdﬁﬁm§a9qmgréﬁ&n§aﬁdCBPEFSHSPB“uF@El?ﬁer Iatter tomard t he

ot her end of said bor% 2 céﬁﬁae %Lgtugﬁggagﬁglgg %faf$a§ ?ug Z%% rﬁ\ stic

- 13 - neans conpr|3|ng sron”s appara Nt o

claimz2 or 3, sai n@;!ats% ot ATRYY ﬁhﬂg aiy*,bgsétcabvgewealg_aef@é&yufi'ssaq Qs ed

in said bore and ng a connected at one 5 end to

sai d hol der and mayeeﬁhanaaeqhgaadkxaﬁgem §A802Ca81 88 bAF OMEnS@ sl YthQne
end of said bore, the other of sai de bar bei ng pivotably connected

to said free edd emid tai dadthholleveandsprdjetting contwasdlynfromsisegid
cénpressi on coil spring fitted | oosely over said holder and 10 acting
bgt ween sai d casiaagiagd tbaiodgh| aagd. other end of said bore, the other end
s

of said slide bar being pivotably connected to said free

end of said other lever, said elastic means comprising a

compression coil spring fitted loosely over said holder and
— 10 acting between said casing and said flange.

5. An apparatus accoiding to claim 4, said.cylindrical
holder having a tubular configuraﬁion and having an axial
threaded hole extending from one end of said holder, said
slide bar projecting into said tubular holder from the

15 other end thereof,fincluding'means fofm-adjusting the
stroke of said punch assembly, said stroke adjusting
assembly including an adjustment screw threaded into said
threaded hole and rotatably connected to said one end of
said slide bar, énd a lock nut threaded on said adjustment

20 screw to lock the same in position to said holder.

t2-

6. An apparatus according to claim 5, said holder
further including an axial hole extending from the other
end of said holder énd cbmmunicating with said threaded
hole, said slide bar being slidably received in said axial

25 hole.



5. An apparatus according to claimd4, “sai d cylindrical holder having a
tubular configuration-and—having an axial threaded hole extending from one

ai d hol der, sai i de bar projecting into said tubular holder from
the ot hmlm‘ml m ﬁ“ \m ncl udi ng nmeans form adjusting the stroke of said;
punch”asse adj usting assenbly including an adj ust nent e

screw t hreaded ‘i nto said threadeddhel e and rotatably connected to said one
end of said slide bar, and a-lock nut threaded on said adjustnment 20 screw
to lock the sane in position to said holder. 6. An apparatus according to
claimb5, said holder further including an axial hole extending fromthe
other end of said holder and comunicating with said threaded hole, said
slide bar being slidably received in said axial 25 hole. - 14 - 7. An
apparatus substantially as described with reference to and as illustrated
in the acconpanyi iy dimwapp@ysatus substantially as described with

B ———

reference to and as illustrated in the accompanyihg drawings.
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