APPARATUS FOR ASSEMBLI NG A PAI R OF FASTENER ELENENTS:IchEyegéﬁichVZntion
relates to an apparatus for assenbling a pair of fastener elenents of a -
gar.ment - f ast ener,. such as a snap fastener, a button or an ornanent, with.or
wi t hout a garnent fabric disposed 5 between the two fastener el enents. ™\
Various fastener-assenbling apparatus are known in which a pair of fas _
el emegnts of a garnent fastener is supported on a |ower or die unit and
upper or punch unit, respectively; a punch of the upper 10 wunit noves
toward a die of the lower unit to join the two fastener el enents together
in clinched condition, with or without a garnment fabric sandw ched between
the two fastener elenents. A comon problemw th . such known apparatus is
that the individual garnent fastener 15 .element, which is relatively
small, tends to be displaced particularly on the |ower unit before the two
fastener el enents have been joi ned together, causing inaccurate joining of
the two fastener elenents with objectionable defornmation or danage thereto.
-2- According to the present invention, there is provided an apparatus for
assenbling a pair of fastener el enments ef la-garnent fastener, conprising:
(a) a frame; 5 : (b) a pair of vertically aligned upper and | ower

' APPARATUS FOR ASSEMBLING -

A PAIR OF FASTENER ELEMENTS
| The present invention reiates to an apparetus
N for assembling a pair of.fastener elements of a garment
fasteéner, such as:a snap fastenei, efbutton or.an
‘ornament, with or without a gatment fabric disposed
5 between the two fastener elements.

Various fastener-assembling apperatus are known
in ‘which a pair_ef fastener elements of a garment
fastener is.supported on a lower or die unit and an
upper or pnnch unit, respectively; a punch of the upper

'10 unit moves toward a die of the lower unit to join the

L/ - two fastenet elements together in clinched condition,

'with or without a garment.fabric sandwiched between the
two fastenen elements. A eemmon p:oblen with such
known apparatus is that-the individual.garment fastener

15 eiement, which is.reiatively smail; tends to be
displeced particularly on the lower unit.before the two
fastener elements have been ﬁqined together,causing
inaccurate‘joining efnthe:two fastener elements with

‘objectionable deformation or damage thereto.



units supported by said frame for receiving the respective fastener

elemgnts, said,.lower unit including a | ower plunger reciprocably supported

W d frane and having a die, said upper unit including an upper 10 ° )
ger reci procably supported by said franme and having a punch novable, in
orise to reciprocating novenent of said upper plunger, toward and‘away ~
said die to join the two fastener elenents together; (c) a first

pusher mechani smincluding first 15 means- supported by said frame and
defining a first ‘horizontal guide channel receptive of one fastener

el enent’, said first aechedingchonithe presdntc|imiamt tod | r shepashier

reci procable within said first horizontal guide channel to push the one

- fast ener el emprovwidadtdn coagharatusi o020 assembling ta pailr (df fasteoed
pusher nechani sm i ncl udi ng second neans supported by said franme and
defini ng a secdahents zofit al ggunestcifastenamcoauupeivinghe oher fastener
el enent, said second pusher nmechanismalso including a 25 second pusher
reci procabl e within s Y &efda@egui de channel to push the other fastener

el enment therethrough to said | ower unit; and (e) said |ower unit further

i ncludi ng & retai ner @ 5pdspalipepPRe¥rriigaddst rdignedl wpreni anduilawer
channel and said, die and sai ower  plunger, .said retajner being vertically
%r%ﬁaﬁ?hg %ﬁg@ﬁeﬁ

novabl e, in r Pk SYRPIRES

bet ween a retracted 5,

PT Feqeh YLRECHRE pusher,

ion.in which an er end tio f said

fetainer is r&SSRAGREve fagggﬁér elements, said'Plower "Gn grlncgugxng
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a lower plunger reciprocably supported by said frame
and having a die, said upper unit including an.upper
plunger reciprocably suppbrted'by said frame and having
a'punch movable, in fesponse to reciprocaéing movement
of said upper plunger, toward and away from éaid die to
join the fwo fastener elements together:

‘(c) a first pusher mechanism including first

‘means supported by said frame and defining a first

horizohtai guide channel receptive of'one fastener eiement, said
first pusher mechanism also including a first pusher
reciprocable within said first hofizontal guide channel
to push the one fasténer element therethréugh to said
u§per ﬁnit; and’

(d) a second pusher mechanism including second
means supported by said frame and defiﬁing.a Segdnd

horizontal guide channel receptive of the cher fastener

 element, said second pusher mechanism also including a

second pusher reciproc&ble within said second. guide
channel to push the other fasﬁener element therethrough

to said lower unit; and



below a top of said die for allowing the other fastener element to be

supplied onto the top of said die, and a projected position in which sai
upper end portion of said retainer projects higher than the top of said

for engagi ng. a- peri pheral edge of a_head of the 10 ot her fastener
el ement to thereby prevent the latter fron1bern§'ﬁisplaced toward said
gui de¢ channel fromthe top of said die. The present invention will be

descri bed by way of ex le with reference to the acgconpanyi ng draw ngs,
whoreines Haurs 110 39 Saldngver biEl inther UiedRofng Bordtaifgl Ghéppane

away, of an aratus_ for assenbli a,pair, of fastener, elenepts of a, '
Carent.  aot BRBIS- JupBesTeat 40, O 5Bkl B8 Fiarnel St et e Bttt ew
of Figure 1, ,showing an upper 5, unit, . . a first drive
mechani sm andS4ET PLETSHHss RETO FREREMTS RPLR JEFBIcRLLY nGvablP o igkassponse
cross-sectiopal _vi,ew tgken al on i LIL-111 of Fjqur - Fiqure 4 is.an
enl arged cro Q. REPT O gi %WeTgn{ aq}:ﬁahﬁ’ c')sﬁ@o?‘?rﬁ:é‘sb%gﬂ \%eg'f‘eqfl guF%trf,‘:tﬁ? gure
5 is afragnmentar.y enl ar S| evational view of Figure 2. show ng. a
for wara end BS?%%’H b'Jf “‘[hﬁggf?nr g’? p%%seﬁérpor#elgﬁgngi’fgﬁal%irge&gén%r il_ss 5etract?d
Cross-sectl OBé*ou}’ 'aegbé Yrela il AP Aot la'li'&uin} Vr[l&e Yenbt gr‘érs%ﬁﬁér BhgHLG €o! S 2
fragnmentary enlarged crosS-sectional view Igure 2, show ng a punch of
be supplied onto the top of said die, and a projected position in
which said upper end portion of said retainer projects higher than
L_/ the top of said die for engaging a-péripheral edge of a head of the
10 oﬁﬁer fastener element to théreby prevent the latter from being displaced
toward said guide channel from the top of said die.
The present invention will be described by way of example

with reference to the accompanying drawings, wherein:-

Figure 1 is a side elevational view, with parts



l

the upper unit; Figure 8 is a front elevational view, partly in 20 cross
segtjyon, of Figure 7, illustrating the manner in which a button is held by
ry . of clanp nenbers; Figure 9 is an enlarged cross:sectional view taken
ji\line I X-1'X of Figure 8; Figure 10 is a fragnentary perspective view
5 nodi fied punch;- Figure 11 is a fragnentary enl arged si de ’ -t
A evational view, partly in cross section, of Figure 1, showi ng a
nodified | ower unit to be substituted in accordance with the invention in
- place of the lower unit shown in Figurg 1; Figure 12 is a cross sectional
view taken along line XII- XII of Figure 11; 5 : Fi gure 13
is a fragmentgiokd| pa¢7 ¥ECWn RPPdpatuls CFASess@Hling. a Paili @irrasiener
showi ng a second pusher” mechani smy Figure 14 is plan view, partly in cross
section, of Bilghrtsldf diggumentlFakserergr oss-sectional view taken along the
line 10 . XV-XV-'of Figure 13;, Figure 16 is a cross-sectional view taken
along line XVI- XVI pightaupeik3a Hgignterdtfary enlapgadged perspective view
of one of a pair of clanping nenbers of Figure 14; and 15 '
Figure 18 is grddséect tynalondlew icfV Finpute V1 | nshowdagsaat iupperof a pair
of fastener nenbers to be joined together. Figure 1 shows an apparatus for
joining asgpaignid, first ‘a first drive mechanism and a first .

pusher mechanisms

Figure 3 is an enlarged cross-sectional view

taken along line III-III of Figure 2; -
' Figure 4 is an-enIarged.crOSs-sectional view
10 taken along line IV-IV of Figure 2;. “ |
Figure 5 is a fragﬁentary enlargeé Qide
elevational view of Figure 2, shéwing a forward end
portion of'the first pusher mechanism;
Figure 6 is a cross-sectional view taken along
15 1line VI-VI of Figure 5;
.Figure 7 is a f:agmenta:y enlarged'_ ‘\)

cross-sectional view of Figure 2, shdwing a punch of
the upper unit;
| Figure 8 is a front elevational view, partly in
20 cross section, of.Figute 7, illustrating the'manner in
which a button is held by a pair of clamp members ;
Figure 9 is an enlarged cross-sectional - view
taken along line IX-IX of Figure 8;
Figure 10 is a frégmentary perspéctive view of a
25 modified punch;
Figure 11 is a fragmentary-enlarged side

elevational view, partly in cross section, of Figure 1,



and second fastener elenents A .B (illustrated in phantom |ines) togethet
with or wiwthout:a garnment fabric C (illustrated in phantom|ines) 20
di sposed therebetween. [In the illustrated apparatus, the first and s¢
fastener elements A B conprise a.button-anhd a tack, respectively. As
shown in Figure 18, the button A includes a button back 11 which has an
annitar rim 13 covered %M a cap 14., A circul ar back plate 18 -6- is :

di sposed betShOUH'S Re™BRtftisH RMER 4itaks PheuREHitAed Tk 2BeRTBRCH 4EN11 al so
has a hol | ow, shank %2 in thﬁ for?nq;c 3 doubl ett'si'@e pr oia_ecti nq_central |y
froman i nnetCelgE 5T e AR aF Fisn' 29T R (IR BhEL9W S T di sk-1 i ke head -
17 and a spi ke 16 projecting ntrally_therefromfor .nierci t hr ou t he
garment fabric C (Fi gu'fleq“lf)E Eértésa?sc()lﬁ%gfg%éﬁéﬁa r\{ég"r’tt% e?har%ﬁahf'ﬂ?egﬂ%l | ow
shank 12 of e . gk 11. The apparatus conprises an upper or punch
unit 10 1, 5ﬁﬁi?§ﬁﬂ g?%gqﬁechanisn12 for vertically nmoving a punch 112 of

‘the upper unit 1, and @ fIl LS S - g,k\ﬁ_ﬁ's ;ecei\y ; A
from 230“ rst feeder 4 glndcé}r%oﬁ S‘Ep%mﬁaﬁg t ekfbﬁnl%g Q(?A \{%Gf haegr&%fl)glrrpg?l%%ll.

The appar at Ug-ek S0, SPMPIdue8ST A shBlig 8l séidRdlRudBirt mebhapigificond drive
mechani sm 6 for vertically noving a 'die 54 of the lower unit 5 and a
second pusher mechani spaglrbors riecgia Bded, packlBihrorasa saanad, feredegud and
for supplying the tack Bto the lower unit S. The first and second pusher
mechani sms 3,3;7 are .20 driven in tinmed relation to each other by a third
drive

Figure 15 is a cross-sectional view taken along the line
10 XU-XV of Figure 13,
o | ?igure 16 is a cross-sectional view taken along lime XVI-
XVI of Figure 13;
‘Figure 17 is an enla;ged perspective view of one of a
pair of clamping members of Figure 14; and
15 , _Figu;e 18 isla front elegaticnal view, partly in cross
section, of a pair of fastener members to be joined together.
Figure 1 shows gn-appapatus for joining a pair of Firét
and second fastener elements A, 8'(illustrated in phantom lines) together,
Y with or without a garment fabric C (illustrated in phantom lines)
20 disposed therebetween. In the illustrated apparatus, the first énd
‘secand fastener elements A, B comprise a button and a tack, respectively.
As best shown in Figure 18, thg button A includes a button back 11

which has an annular rim 13 caovered by a cap 14. A circular back plate 18



mechani sm 9.

As best shown in Figure 2, the upper unit 1 incl'udes a guide

;00 fixed to a support 19 and having a first vertical channel 101, and an

a| 101
g front -

pl unger 105 25 reciprocable vertically within the first vertical

in the guide 100, a cover plate 104 attached to the:gui de 100 L
si de and -7- defining therewith a second vertical channel~

|ide 106 vertically slidable within the second vertical chann

103, the support 19 being fixed to & f¥Yanme 10. As shown in Figures 2 and

end por  ons o | kbposadbrrunern i Fricd Vindk chf 494, ERoe, 3201

di sposed in
a second hor

i e Chof 5 ktilfrlﬁﬂﬁf’ a4 kel Safhs 12,88 %8s 105 of
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ey eda b “‘-her QB9 S { hribecuer! Boghsshot s 109,

novenent o 15 slide 106. The plunger 105
C&’i‘é‘fﬂifﬂeaﬁehhs 19PRY ¥ &Pikd N6 f pFEyeting &eahaaugn 2 for

I procati ng novenents toward and away fromthe |ower unit 5.
dehéberpbrngsr pierdngd through the garment fabric C
(Figure 1) and also for being inserted through the
hollow shank 12 of the bﬁtton back 1ll.

The apparatus comprises an upper or puhch unit
1, a'first drive mechanism 2 for vertically moving a
punch 112 of the upper unit 1, 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
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
driven in timed relation to each other by a third drive
mechanism 9. |
| As best shown in Figure 2, the upper unit 1
includes a guide 100 fixed to a support 19 and having a
first vertical channel 101; and an upper plunger 105
reciprocable vertically within the first vertical
channel 101 in the guide 100, a cover plate 104

attached to the guide 100 at its front side and
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20 coaxial head 113 vertically slidably supported by a first support bl ock
114 which is inturn vertically slidably received in the first vertical _~7Y%
channel 101 in the guide 100. A conpression spring 115 extends around t e‘

pl unger head .113 and acts between the plunger 105 25 and the support b 47
114 to normal Iy urge the latter downwardly away fromthe pl unger 105. {he
downwar d novenent of the support block 114 is restricted by a -8- hoo
portion 117 of the slide 106; the hooK‘ﬁBrTlon 117 projects into a slit 118

th de 10 d,i | e th a | at | t t end
from anupper %a?aﬂpzbﬁe%%a%ea ot AECORA | VREE{FBL cFREDREL 03 Thodndncr
112 is fixed t I I 113,.. Th I
noveh:ntgng tﬁ &ﬁngﬁgrfsg éﬁ&ﬂy¥ %;#aﬁgiﬁx¥+ b?.%%etg %ﬁé ;ﬁgther S

t ted b A t 1 d,10
et ect i ng ¢ b cToRErRET: FhaRbRy TR IHEREbAE £ PiEhq] FEaR8053 A,
bet t h 7 d h I 14 h ts | d
apair of vertioris Fs" B9 slipyh L iRy Sodnd £ HReRPek T oM "
whi ch a 15 PairngkibaR1"EBHCIH714% a4y fun § BXacngal " of

the

pins 123, 12%, respectively.. torsion spring 124 1s supporte
support bl ock 1&ﬁp8§1§epéﬂdlﬁériﬂgnéc%%ﬂaaﬁﬂy3f%éﬁ@b&@”?ﬁré éggr 832 to

vertical slots 109, 109 disposed in a pair of opposite

side members 108, 108 of'the guide 100, and a second
horizontal rod 110 is mounted on the side members 108,
10 108 of the guide 100 at its upper portion. A pair of
extension springs 111, 111 is mounted between the first
and second rods 107, 110 to normally urge the slide 106
upwardly. The first réd 107 coacts with.thejvertical
slots 109, 109 to'restrict the upward movement of the
15 slide 106.
The plunger 105 is operatively connecteg at its
upper end to the first drive mechanism 2 for vertical
W . reciprocating_movements toward and away from the'lower
unit 5. ‘At ‘its lower end, the plunger 105 has a
20 coaxial head 113 vertically slidably supéorted by a -
first support block 114 which is in turn vertically
slidably received in the first vertical channel 10l in.
‘the guide 100. A compression spring 115 extends around
the plunger head 113 and acts between the plunger 105
25 and the support block 114 to normally urge the latter
downwardly away from the plunger 105. The downward |

movement of the support block 114 is ;estricted by a




normal |y urge the latter toward each other for clanping 20 a button A
tperebetmeen.,Such,inmard novenents of the clanp nenbers 122, 122 under the
bigsN\ng force of the torsion spring 124 are restricted by the punch 112 so.
J\i 0 the absence of a button A between the clanp nenbers 122; 122, the
ce therebetween is smaller 25 than the diameter of the cap 14 of Lﬂ?
1 A. \When a button Ais supplied into the space between the clanp
meNb€rs 122, 122 by the first pusher‘n%cﬁanisn13, t he -9- cap 14 of the

b : _ .
bfééf?,f g EES?@Se%ﬁ%ogéﬁf}%gﬁ?ﬁjtqhzga#%%ﬁ“@%: AERE BRGR FoREeBld LY i 1
of cla ortion Ve t X
Thed e EBTBRRS: 414D B, ARAEEERE kel g B I8, 2,

ri ve nechani sm : . A kS 301 '
mat i ng t ack B?B?g?‘%gbglee%ﬁa%gs‘llt#e%%ﬁl%&igw 128 éxlté‘?ﬁghgie ?fsﬁﬂ n{OIP| \alle
mechani sm 2, g5 aggp&@ bRaFbeen Luishrt BISLECER2RRb! ekl islder 120 and a

C o]

t oggl e j oi nt Nposel a pair I rst and second | evers 23, 24, the
air cyll “dff 29hgekﬁﬁc§' yqialiley SUEPIESdd 1o0etr anR &@. thae pliunged ever
23 is pivotally seCured 15 at one. end thereof to the guide 100 and is

pi votally conggggedligt. the other end to a piston rod 22 of the air cylinder
22, while the second lever 24 is pivotally

The vertical movements of the plunger 105 and

' the slide 106 relative to one another is restricted by
a horizontal pin 119 moﬁnted on the plunger 105 and
10 projecting through the slit 118 into a recess 120 in
the slide 106. |
As better shown in Figures 7 gpd 8, the support
‘block 114 has in its lower end a pair of vertical slits
121, 121 (only one illustrated in Figure 8) in which a
15 pair of clamp members 122, 122 is pivotaily mounted by
a pair of pins 123, 123, respectively. A torsion
spring 124 is sgpported on the support block 114 by a
pin 125 and acts on the clamp members 122, 122 to /
normally urge the latter toward each other for clamping
20 a button A therebetween. Such.inward movements of the
clamp members 122, 122 under the biasing force 6f the
torsion spring 124 are restricted by the punch 112 so
that, in the absence of a button A between'the clamp
members 122, 122, the distance therebetween'ié smaller
25 than the diameter of the cap 14 of the button A. When
a buttoé A is supplied into the space between the clamp

members 122, 122 by the first pusher mechanism 3, the



connected at opposite ends to the second lever 23 and the plunger 105. In
response to reciprocating novenent 20 of the piston rod 22, the first and
second levers 23,. 24 are pivotally noved relative to each other between
first position in which the two | evers 23, 24 are disposed substantiallyf.
a right angle to one another, and a second position in which the two |le
23, 24 25 are disposed substantially ig a vertical straight line. A sto
25 is supported on the guide 100 and i's”engageable with the first |lever 23

ltrrgn:\gfz_a ihﬁiwaﬂlic T4 44,8 80P 18R b §pF§§é§’t§Z 8 S, & %‘h*ﬁé)fs%c#igfg  cal
' 3

second posi {1 ong? rﬂf’é‘@%*ﬁﬁéi‘?ﬁ 19EE8E " REeTRUS, LMD I G,
Figures 2 and 4. g id}f géf pj:l§ eﬁngfghﬁfi?sEh%tb?:dAuq."ssfg.Jééétbéaéﬁwt ed

gui de base 300 secured to t he support and a palr of

paral | el gui de gl t he dey; fmdnflsa £RI1 de
base 300. The a?lgasﬁqsgﬁczj%l%g%eﬁgggigﬁg ?22 tmlg%gﬁlfdjt@!& ?tlceagn;’éOZ 3015léJ

jointly defigne 1pd,0nqis udifid Buteenchagngs 32 Pﬁeda bEtWERREe Gt HE Elamp

section, in which a first elongated pusher 303 of a T-shaped cross sectlon

i's slidabl y rearimbets II2®, t10215s QJowdeefll biyethd0Zir3@2 dytivee in their

i nner surfaces a pair of grooves 304, 304 (Figure 6) for guiding the
mechanism 2 to a lower position where the button A is

joined with a mating tack B by the die 54 and the punch
U 112, "
10 : " The firét drive mechanism 2, as shown in Figures
1 and 2,_includé§ an air cylinder 20 and a toggle joint
21 composed of a pair of first and second levers 23,
24, the air cylinder 20 being pivotally supported on
- the frame 10. The first lever 23 is pivotally secured
15 at one end thereof to the guide 100 and is pivotally
connected at the other end to a piston rod 22 of the
air cylinder 22, while the second lever 24 is pivotally
(y) ' . connected at.opposite ends to the second lever 23 and
the plunger le.'-In response tO'reciprocating movement
20 of the piston rod 22, the first and second levers 23,
24 are pivotally moved relative to each other betweén a
first position in which the two levers 23, 24 are
disposed substantially at a right angle to one another,
and a second position in which the two levers 23, 24
25 are_disposed'substantially in ;-vertical straight line.
A stop 25 is supported on the guide 100 and is

- engageable with the first lever 23 to restrict the



head portion of a button A. As shown in.Figure 4, a first chute 305, for
delivering the successive buttons Ato the first pusher 20 nmechani sm 3, has

a loweryend portion extending through the |eft guide plate 302 and

co icgtes with the left groove 304 (Figure 6) at the junction-324. An
auxi gé} gui de 307 is slidably supported on the right guide plate 302 aag
ext eRds § pe

her et hr ough. The 25 auxiligrgoggide 307 has a.generally V-sha
gr oove—306 conmmuni cating with the right groove 304 (Figure 6). A

conpressi on SpLl ' | ght |
gui de plate B%r?)rg'%réo' tgﬁgqaﬁg(l?ﬁ%??nﬁgygggg&?%? %r%fglg ﬁ?’erﬁq‘{/w-%%ééﬁépl atter
In a proper pQKid : e N4 butt Aa1asse bl i | de 307
i's renoved tog@}zlta'ltﬂll:leEm,.‘vﬁc %lftfg jé%?/%? %88?Eaat;b&t tag'n A g}%n{%n\ead“éat@ét oelg‘jllunct i on

324 can be regRwed veAst SEOWN ife Fi 0PHES Whale @hed thd tlederdizy, biock 310
I s di sposed along the groove 304 in the left guide 302 at a portion thereof

near the uppeprenidoved Herwadn sthar Pingtbhadk sdtonds gosdaridms f rigee ends of
a 10 pair of arms 312, 312 which is pivotally supported on the |left guide

plate 302 By mRaryer 15 ok ddved Therpaeadiyur ning bl ock 310 is normally
urged rightwardly by neans of a |eaf spring 314 which supports on its free
end a screw- 313 t hr eadedhownxt emdFiguréso@ghntihd -5, |thef SirsthgowEher The
anount of the resilient force which is exerted on the parts-turning bl ock
310 can be mechanism 3 includes a first elongated guide base 300
secured to the ﬁhder side of the support 19, and a pair
of parallel guide plates 302, 302 secured to the under
10 side of the guide base 300. The first.guide base 300
| and the two guide plates 302, 302 jointly define a
léngitudinal guide channel 301 of a T-shaped cross
section, in which a first elongated pusher 303 of a
T-shaped cross section is slidably received. The'two
15 guide plates 302, 302 have in their inner surfaces a
pair of grooves 304, 304 (Figure 6) for guiding the
head pdrtion of a button A.
- As shown in Figure 4, a first chute 305, for W
delivering the.successive buttons A to the first.pushér
20 mechanism 3, has a lower end portion extending through
the left guide platé 302 and communicates with the left
gfoove 304 (Figure 6) at the junction 324. An
.-auxilié;y guide 307 is slidably supported on the right
guide plate 302 and extends therethrough. The
25 auxiliary guide 307 has a generally V-shaped groove 306

communicating with the right groove 304 (Figure 6). A

compression spring 309 acts between a cover 308 (fixed



édjusted by turning the screw 313. The parts-turning bl ock 310 has a

sl anted surface 315 engageable with the under periphery of the cap 14
(Figure:18) of a.button A 20 when the latter is supplied into the grogye-
304. The.slanted surface 315 is corrugated to enabl e stable contact vftD.a’
t he .under -peri phery of the button cap 14. As shown in Figures 2 and 4\ T
flrsr’pusher 303 has inits lower surface a |ongitudinal channel 316 25 I-n
which a parts-1locking lever 317 is plvo@é1ly mounted near a forward or
right end of the channe nmeans pin 318. The parts-| ocking

Iﬁver ?17 has &© © 1$5FmﬁPgd§nHlﬁF&]é@@ﬁn@ﬂqwﬁ?ijﬂﬁ? %@iﬁ FREd_f t he

' 316 319

engageabl e wi t %iﬂ%“%”%%'?? B30 HBYE oty Larier in e oiipet P& thicns. A

fEU‘e’?e?,i'ﬂ” osﬁéﬁfé|ﬁ§3€%€£5§£€eﬁﬁ?§“ 5 Dbl o &fﬂ%#ﬁrgai&f%o 6?2”%

thus retaining ghe-dpdpdah eéﬁl&r'aﬁﬁgﬁﬂé%%e‘gt gngt ﬁf:{ %on 150
terc ota 0

t he button cap 14 e coun ockw se piv novenen

parts-1 ocki g ﬁmﬁ éla?tlénée%ﬁeeisd 8342 cAA! A" dmdved3?2 fixed to the
under side of t gui des 302,7302; the parts-locking |ever 317 has a '
downwardly directed rexg §ﬁdw§21nmblghré§ snaade®y @ \Wdrtd-haupineg surface
of the button plate 322, thus 15 preventi.ng the button1A fron1be|ng rai sed
(fromits = block 310 is disposed along the groove 304 in the left

guide 302 at a portion thereof near the upper unit 1.
~/ The parts-turning block 310 is fixed to free ends of a
| 10 pair'ef arms 312, 312 which is pivotally supported on
 the left guide plate 302 by means of a rod 311. The |
parts-turning block 310 is normally urged rightwardly
by means of a leaf spring.3l4 which supports on its
free end a screw 313 threadedly extending through‘tﬁe.
15. leaf sprihq 314. The amount of the_reSilient force
which is exerted on the parts-turning block 310 can be
,adjustee by turning the screw_3l3. The parts-turning
U _ block 310 has a slanted surface 315 engageable with the
under periphery of the cap 14 (Figure 18) of a button A
20 ,when the latter is supplled 1nto the groove 304. The
slanted surface 315 is corrugated to enable stable
contact with the under perlphery of the button cap 14.
As shown in Figures 2 and 4, the firet_pusher
303 has in its lower surface a longitudinal channel 316
25 in which a parts—locking lever 317 is pivotally mounted
near a forward or right end of the channel 316 by means

of a pin 318. The parts-locking lever 317 has a



proper position) by the hook 319. Wwen the first pusher 303 is retracted,
the part-locking lever 317 is noved fromthe solid-line position to the

o | i ne position. At that time 20 the rear end 321 of t.he .
ocki ng | ever 317 slides on the upper surface of the bottom plate 322
al |y rides on a protuberance 323 projecting fromthe rear end of the

bot \Nompl ate 322. As a result, the parts-locking |lever 317 is pivotally ~
noved cl ockwi se 25 against the bias-ofl2 he spring 320. The hook 319 is
thereby retracted to such a position that its uppernost end is di sposed

bel ow t he' t ab forward e8doprajecting foom ethe nfobwardneAdabft thej unction
324 of the first chute 305 and the guide channel 3Q1. A succession of the
buttons A are channeledlér andt herminat iingdir an twpvardiyndirect@® via the
first 5 chute 305. Wile the forward end of the first pusher 303 is

di sposed forwdrepk 3k9 gwebahdig) esgageallenith 824abapostidPngléne of the
successive button A reached _the junction 324 is prevented fromentering the
groove 304. Widhigyees o? ward &é8d of ehdusikan's 3cmp k410 & sSpBpEEsSdMInNd
the junction 324 as the pusher 303 is fully:retracted, the | eading button A

slides intct RPIRHB0ACER PeSHeed: thee Rishar 303

or0@r Bhend. "Then the

| eadi ng button Ay%%vgus ed fgé@g&d%&7a%%pqlthe oove 304 bylgggegu%ger 303

as the latter B%F

10

15

20

25

 first hook 319 in engagement with. the tab portion 15 of

ormally urge the

Qcking

pivot counterclockwise (Figure 2), ;pus retaining the
the button cap 14. The counterclockwise pivotal
hovement of the parts-lockihg 1e§er 317 is'restrictéd'
by a botton plate 322 fixed to the under side of the
guides 302, 302; the parts-lockiﬁg lever 317 has a
downwardly directed rear end 321 which is engageable
with the upper surface of the button plate 322, thus
preventing the buttom A from being raised (from its
proper position) by the hook 319.

When the first pusher 303 is retracted,'the
part-locking lever 317 is moved from the solid~line

position to the phantom-line position. At that time

‘the rear end 321 of the parts-locking lever 317 slides

‘on the uppér surface of the bottom plate 322 and

finally rides on a'protuberance 323 projecting from the

- rear end of the bottom plate 322. As a result, the

parts-locking lever 317 is pivotally moved clockwise

against the bias of the spring 320. The hook 319 is
thereby retracted td such a position'that'its uppermost

end is dispdsed below the tab portion 15 of a



15 forwardly, during which tine entering of the succeeding buttons A intao
the-junction 324 is halted by the projected pusher 303. Thus the succeg
buttons A are supplied one at a time to the upper unit 1. In response/t
the forward novenent of the first 2Q pusher 303, the rear end 321 of}| t
partss-1locking lever 317 is renoved fromthe protuberance 323 on the re
end ‘of the bottom pl ate 322, causing the_parts-locking |lever 317 to be
pi votally noved count ercl ockwi se until &ﬁe'hook 319 of the lever 317 is

but ton A 1o br Gustrestad Batale R bk Ere SRasrdenARs #he FH oure o)
of the parts- “Hlﬁi?{k? i)dé)c d theléubaéocﬁﬁ é@q_l %tlton A is pushed by the

‘pusher 303, the i NSt tarne OckwWi se‘in plan. This

turning of the buttonyséﬁgg &ESn UGEI h Oyt i f n A
I s engaged by the hook 319 ?Q ﬁe 58tfaHII§-' tstt}trt#ar?% e\?gré @ﬁv us tb#&ﬁ)

button A has begfe of il efedder 8PS thed ﬁh&%%hoﬁzhhaﬁé SHERIAHE Dy a
desi gn, synbol .or other enblem (not sh ommf on the front face of the button

A. As shown g n dHHg €305, tmzi@m@ﬁeuﬁbkwﬁranéhadéi Hpea fiamt PYudhewedl y
supported by the frame 10, a second support block 51 fixed to the base 50,
and a | ower pl BUEriSHispopsdcidtwardlyi ¢ iy twalkdly )adfhittie Vardaetcidn
channel 53 in the support block 51. A die 54

324, a leading one of the successive button A reached

/'

the junction 324 is prevented f:om entering the groove
304; When the forwgrd end of the pusher 303 is |
10 ‘disposed_behind the'junction'324 as the pusher 303 is
fully retracted, the leading button A slides into the
groove 304 in front of the pusher's forward end. Then
the leading button A is pushed forwardly along the'
groove 304 bf'the pusher 303 as the latter is moved
15 forwardly, during which time entering of the succeeding
buttons A into the junction 324 is haited_by the |
~ projected pusher 303. Thus the successive buttons A
U/ are supplied one at a time to the upper unit ;.
In response to the forward movemenf of the first
20 pusher 303, the_rea; end 321_of the_parts-locking-lever
317 is removed from the protuberance 323 on the rear
end of the bottom plate 322, causing the parts-locking
lever 317 to be pivotaliy moved counterclockwise until
the hook 319 of the lever 317 is able to engaée with
25 the tab portion 15 of the button A} Then whén the
_ button_A is brought into contact_with the slanted

surface 315 of (Figure 6) of the parts-turning block.



" ‘is fixed to the upper end of the |ower plunger 52. The 15 | ower plunger 52
IS ratively connected to the second drive nechanism 6. The second drive

that the roller 66 on the left end of the third Ieyer 60 pushes the
pi ston rod 6bufftdmeAsbeghisate bpl itwrmediclqukwide in plans r §hisct ed

position via the shock absorber 63 and also in such a manner that the right

ism6 includes a third lever 60 pivotally supported on-the frame 10 -
ns of a pin 65, a second air _cylinder 61 fixed to the 20 frane 10, a
k/ absorber 63 di sposed between a piston rod 62 of the second air
cylinder 61 and a roller 66 rotatably nounted on one end of the third |ever
60. The other end of the third | ever- @® is connected to the | ower end of

the |l ower plunger 52 via a link 55. The 25 third lever 60 is normally urged
by a pair of 3iha=sshenbuptongd 44 pashed Pwdthe | peskbeEe3P3 ,stB8 a nanner

—~

end of the tHuxnhingof sbheubnitone A epatinuemamntibotheqtahyporkdodi e 54

toits lowered position via the |ink 55. Wen the piston d 62 of the
3i§d°gft8

second air cyd refrtise buthasnd i engagesPHthe ek
| ever 60 downwardly via, the_shock sof ber 63, t
pi vot al | y STo\RAF 89~ tUER ARG dPYREWSLY t 0 TRHS R PRERE D

he third Iﬁver 60 is

die 54 As shown i p g gures 1oand Ly ., d 018 S °@k PLE "ELQUTERE by’

10

15

20

25 -

design, symbol or other emblem (not shown) on the front

face of the button A.
As shown in Figure 1, the lower unit 5 includes

a base 50 fixedly supported by the frame 10, a second

.support block 51 fixed to the base 50, and a lower

plunger 52 reciprocable vértically within a third
vertical channei 53 in the support b;bck 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
jever 60 pivotally supported on the frame 10 by means
of a pin 65, a second air cylinder 61 fixed to the
frame 10, a shock absorber 63 disposed between a piston
rod 62 of the second'air cylinder 61 and'é rollef 66
rotatﬁbly mounted on one end of the thi;d lever 60.

The othef end of the third lever 60 is connected to the
lower end of the lower plunger 52 via a link 55.. The
thifd lever 60 is normally urged by a pair of
compressidn springs 64, 64 to pivot clockwisé in such a

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

-

fle third
A5ePe83 and the

U

id

§



base 70 fixedly supported by the frame 10, a pair of 15 parallel guide
pl'ates 73, 73 secured to the upper side of the guide base 70 so as to

def i-ne therebetween a | ongitudi nal guide channel 72, and a second el ongaj€d
pusher 71 slidably received in.the guide channel- 72. The two gui des pla 9@'
73,°Y3 have in their inner 20 surfaces a pair of grooves 74, 74 for

gui di'ng the head portion of a tack B. second chute 75, for delivering the

successive tacks B to the second pushet?nechani sm 7, has a | ower end

W ih the corr SERBRaPRERARRES e RYa TR 'Ed: Fandsotpe BaPRRT IR 10T e
n rosponce (ST haaREc SR bl 1, nity ErEffdeRarhRfLEIeR Vig e [ 7O
| unct i on_and SHOPAT SPRCIRa R B AR Fy RN DEBRARE EIRRIERET . (e

second pushi ng; f : i RSP eny r I ab@epOSi {4 and
a forward pos?tllgtg% ?%amkal?cﬁaenﬁgﬁl%d%e%s pl a%gdpll(l)g%% gﬁg g%ee§4.§l$ﬂg&§§cond

pushing sugfage 484ai thasf the & I frrei€d FowwSdENgodifi8d Rixotak! y 10
supported on the forward end 79 of the second pusher” 71 by neans of a pin

85. The pushi DgnRr 5534 WheRORR Ipiduditdedy e2tOf StRa saebna@ &érto pivot
counterclockw se (Figure 13), causing the second pushing surface 78 of
cylinder 61 to push the roller 66 on the left end of
the third lever 60 downwardly via the shock absorber

63, the third lever 60 is pivotally moved
10 counterclockwise to raise the lower plunger 52 and the
‘die 54. |
As shown in Figures 1 and 13-16, the second
pusher mechanism 7 includes a second elongated guide
base 70'fixed1§ supported by the frame 10, a pair of
15 parallel guide plates 73, 73 secured to the upper side
of the guide base 70 so as fo define therebetween a
_ longitudinal.guide channel 72, and a second elongated
N pusher 71 slidably received in the guide channel 72.
The two guides plates 73, 73 have in their inner
20 surfaces a pair of grooves 74, 74 for guiding the head
portion of a tack B. | |
A second chute 75, for delivering the successive
tacks B to the second pusher mechanisﬁ 7, has a lower
end portion extending through one_éf the guide plates
25 73 and communicates with the corresponding groove 74 at
the junction 76 (Figures 1 and 14).

The second pusher 71 has a pair of first and



the pushing arm 84 to project into a tack-supply path. 15 Asshown
ires 13, 14, a pair of clanping nenbers 40, 40 is nounted on the

/) at es 73, 73, respectively, at the internediate position E for .
.‘ a tack B, each clanpi ng nenber 40 being received in a recess 41 in
a’res I ve one of the 20 guide pIates 73. A pair of torsion springs 43, ~
43 (F re 14) are nounted around a p of pins 42, 42 (Figure 14), "~
respectively, to nornally urge the T cranplng nenbers 40, 40 toward each

her for holdi B thergb Each c| mber 40
nas an | nt ogPAFCR BARIALA LGRS ( #gurBe i3 “PATRIESL A o fosed bel ow

Ui de.pr o ock PSREATeARA S L ff" 52 gushes, £ %tte'fe f e
Fi 13 7 8
éu!sﬁﬂtgsarm gggw% k \tg‘E Iat"f‘er 1'S rmv}éﬁ %%%E&;tr% I %trmge&% e gl aﬁrpieng
menber s 40, 43¢ 1bRC suRaGns HENPEndEioh BAY' 3 {qde el Proj ection

al so has on S i nner e a seco ante surface ures 14 and 17).

The second shLaghedonuts 3gs; 1 s4f>305n&h§4§"\0wﬁli'l@etl@z@ls%‘édrf&"s 44, 44
diverge 19 rearwardly. As the second pusher 71 approaches its retracted

position, thgusRRAy edgeate ofathse Hoe8d NBelwiels tha0dgeinwtfdtst sl anted
surface 45 to cause

position E and a forward position in which a tack B is

placed onto the die 54. The second pushing surface 78
is a free end surface of a pushing arm 84 pivotally
:10 supported on the forward end 79 of ﬁhe second pusher 71
by means of a pin 85. The pushing arm 84 is normally
urged by a torsion spring-as to pivot counterclockwise
(Fiéure 13), causing the second pushing surface 78 of
the pushing arm 84 to project into a tack-supply path.
15 ° " As shown in Figures 13, 14, a pair of clamping
members 40, 40 is mounted on the guide plates 73, 73,
respectively, at the intermediate position E for .
clemping a tack B, each clamping member 40 being Y
received in a recess 41 in a respective one of the
20 guide plates 73. A pair of torsion springs 43, 43-
(Figure 14) are mounted around a pair of pins 42; 42
(Figure-l4), respectively, to normally urge the two
" clamping members 40, 40 toward each other for holding a
tack B therebetween.
25 Each clamping member 40 has an integral guide
projection 44 (Figures 13, 14 and 17) disposed below
the tack-supply path and extending into the guide



the pushing arm 84 to pivot clockwise in Figure 13 against the bias of thex,
torsion spring 86. Wth the 15 continued retraction of the second pusHer 3
71, .the free end of the pushing arm 84, i.e. the second pushing surfacg
passes the clanpi ng nenbers 40, 40 wi.t hout engaging a tack B cl anped o
t her ehetween. When the free end of the pushing arm 84 has passed the gu
20 foj ections 44, 44, the pushing QrmfﬂLpivots countercl ockw se in .
Figure 13 by the bias of the torsion spring 86 until the | ower edge 89 of
t he pushing ar .fac th e sl : a0 ui de

proj ections 44%“%5%‘&1?@%7mgﬁatﬁgqggcgﬁ%}sﬁgg %43?% SO&W%)e;edi?gﬁ\%ar dly,

the pushing ar, ) se PPy edsiahvardisurifadeisfs & #anke & OL8 gadt pe)cl anpi ng
menber s 40, 4d§%§£t%efg?e SE,QaF@thgt time the | ower edge 89 of the - 18-

pushi ng arm 84,enaR0es éaga§esamé widh! eheSUigpeedde 98 of the guide
projections 44, 44 so as fo separate the clanp nenbers 44, 40 away from
each other agaiystiddcabhagqoivhbhe ther lavterisigfovdd Béickwardly  The
first pusher nmechanism 3 and the second pusher mechanism 7 are driven in
timed rel atd onyddeackhe Ok DeRpRigt Remblaired 4dr, 0 raschiasi sm 9. As shown in
Figures 1, 2, 13 and 14, the third drive mechanism9 includes a fourth
| ever 10 91 hasddewndinpueper 2idipi retxactesdlippditedywide hpréjeatidd by
means of a pin 90, a third air cylinder 92 fixed.

also has on its inner side a second slanted surface 46

(Figures 14 and 17). The second slanted surfaces 46,
46 of the two guide projections.44.-44.divergé
'io rearéardly, As the second pusher 71 approaches. its
retracted pogition, the upper edge.aa of the pushing
arm 84 engageé the first slanted suriace 4S to cauée
the pushing arm 84 to pivot clockwise in figurg 13
~against the bias of the torsion spring 86;_'With the
15 contipued retraction of thé second pusher 71, the free
end of the pushing arm 84, i.e. the second pushing
. surfaée 78, passes the clamping members 40, 40 without
(NI engaging a tack B clamped #herebetween. When the free
end of the pushing arm 84 has péssed the éuide
20 pfbjecﬁions 44, 44, the pushing arm 84 pivots
counterclockwise in Figure 13 by the biéé of the torsion
spring 86 until the lower edge 89 of the pushing arm 84
faces the sécond sianted surfaces 46, 46 of thg guide
projectioné 44, 44. Then.when the second pusher 71 is
25  moved fo:wardly,.the pushing érm 84 is movedlforwardly
to push a tack B out of the clamping members 40, 40 to

the die 54, at that time the lower edge 89 of the



to the support 19 for causing the fourth |ever 91 to pivot, an extension
spring 93 acting between the support 19 and the fourth lever 91 to nornally
‘urge phe 15 latter toward the third air cylinder 92, and a pushing bl ock. .
95 gannected to a |lower end of the fourth lever 91 via a link 94 The first
pushg \303 of the first pusher nechanism 3 is connected to the pushi'ng .:j
95 by a first connector 96, while the second pusher 71 of 20 the
secdnd pusher nechanism 7 is connected 1t® +he pushing bl ock 95 by a second
connector 97. .The piston rod 98 of the third air cylinder 92 is nornally
retracted so tguwdhimg dims84aedgagesntheustewendflamtedosnufryess$6ve
t heir advanced position 25 under the bias of the extension spring 93. Then
as the piston 4é®doPSthvé ghédehprojeiationdg Mier 92 $0opecte, SeRArASS t h
| ever 91 pivots clockwise in Figure 1 about = -19- the pin 90 tqQ cause the
first and secdsite pobamp smenBersl 4o 4 mwaAst frPm k%ﬂ‘?hreghﬁé't 8dagesitt i on,
thus allow ng a succeedi ng button A and a succeeding tack B to be delivered
into the guidéﬂvhahh%$s°§0§P372°Fﬁ19nfﬁ@ﬁ#qgst%@rfgﬁst and second pushers

303, 71, respectively. Wth the piston rodgs 22, 62, 98 of the first, second
and third & cylinde?gezé}rBE,Pgﬁ tﬂ%ﬁ%&ﬂl%%éi the third air cylinder

92 i s energized. the fourth 10 Ieyer L pluol s, COUNEEchaehYhign 7 0ure 1

are driven in timed relation to each other by the third
drive mechanism 9;. As shown in Figures 1, 2, 13 and U
14, the third drive mechanism 9 includes a fourth lever
10 91 héving an upper end pivotally supported on the frame
10 by means of a pin 90, a third air cylinder.Qz fixed .
to the support 19 for causing the fourth lever 91 to
pivot, an extension spring 93 acting between the
support 19 and the fourth lever 91 to normally urge the
. 15 latter toward the thira air cylinder 92, and a pushing
block 95 cénnected to a lower end of the fourth lever
91 via a link 94. The first pusher 303 of the first
pusher mechanism 3 is conneCted to'the‘pushing block 95
by a fifst éonnector 96, while the secdnd pusher 71 of
20 the second pusher mechanism 7 is connected to the
pushing block 95 by a second connector 97. _
| The piston rod'9é of the £hird air cylinder 92
is normally rétracted éo that the first and second
pushérs 303, 71 norﬁélly assume their advanced position
25 under the bias of the extension spring 93. Then as the
pistoh rod 98 of the third air cylinder 92 projécts,

the fourth lever 91 pivots clockwise in Figure 1 about

]



the first and second pushers 303, 71 to be noved to their advanced
position. During that tine, the first pusher 303 pushes a button A
fiorwardly through.the guide channel 301 until the button A is clanped
between 15 the clanmp nenbers 122, 122 in the upper unit 1, while the
second pusher 71 pushes a tack B forwardly through the guide channel 7 .
untifthe tack B is placed on the die §4£§n_the | ower unit 5. As shown in;
Figures 7, 8 and 9, the punch 112 20 haS”a pair of guide projections 131,
131 extending d Al ¥ af 1, f th unch 112t he
RHRVBAE, 50, BT Gl Eng I LA6€ 40 BRcblld BuBRaeE' 2

radi al center |ine each e projection 'e to

the radial centef kipnga gbaggagggygéé?ﬁgg¥§aé%gd &%%igigﬁgﬁggpﬁﬂefigure 9.

The 25 two guide projections 131, have a parr .
i cal fac 132 ' f
vertical surfacgs)dding!a? seRUATHY Hut ddh |41 %RE 4 PLGEBLATHG Bhckl 22

button A for fittingly 20 - receiving the 1 _
nner surfaces $32belddrivliad wheditlp HRIREiRhdS]s 381 2h301has a pair
surf aces

of slanted surfaces 133, 133 contiguous t©o fﬁ%'respectlve vertica
132, 132 andgdi geegtng£s theowiwandlandg fﬁco&x@?mgewﬁi, bed, bel ow. As
shown in Figures 1 and 2, the first and second | evers 23, 24 of the toggle
joint 21 assuneresgegtégedlgape. Wien the first air cylinder 20 s
energi zed, the first and second | evers 23, 24 begin to

With the piston rods 22, 62, 98 of the first,

second and third air cylinders 20, 61, 92 retracted,
when the third air cylinder 92 is energized, the fourth
10 lever 91 pivots counterclockwise (Figure 1) to cause
the fi?st and second pushers 303, 71 to bé moved to
their advanced position. During that time, the first
pusher 303 pushes a button A forwardly through the
guidg channel 301 until the button A is clamped between
15 the clamp members 122, 122 ip the upper unit 1, while
the second pusher 71 pushes a tack B forwardly through
the guide channel.ZZ until the tack B is placed on the
(N2 ~ die 54 in the lower unit 5.
- As shown in Figures 7, 8 and 9, the punch 112
20 has a pair of guide projections 131, 131 extending
- downwardly from a lower surface 130 of thé.punch 112,
the radial center_line_of_eagh guidé projection 131
lying at a right angle to the radial ceﬁter_lines of
the clamp members 122, 122 as shown in Figure 9, The
25 two guide projections 131, 131 have a pair of arcuate
inner vertical surfaces 132, 132 complementary to the

peripheral edge 31 of a button A for fittingly

-



o

10 becone thus causing the upper plunger 105 to be noved downwardly
agai nst the bias of the conpression spring 115. The punch 105 is thereby
moved downwardly so that the guide projections 131, 131 are brought into . =

, if the button Ais vertically unaligned with the punch 105, t
@Lsurface 133 of only one guideﬁfrojection 131 cones in contact wt
rijpheral edge 31 of the buttom AQo-guide the button A to a proper
i'n which the peripheral 20 edge 31 of the button Ais vertically
d with ¥eeeiwing $her dasterzbetwgenithectvooipnedespréipeesi ons 131,

+ 131 and in whjch the button Ais vertically aljgned with_the tack B placed
on the die B.13&7alddsul The; ko, gaide prpiedleionidtedlist #d8R ORE Bnner

ext nsi on of bR (ahgPeapsem Srtaces LR S TAS GoqhLonois hpeths’and 3t
the horizontal pin 119 su r.ted by the upper. plyupger. .1Q5 is brought into
engagenent vvi]f#)?ﬁ‘é f‘gﬁe?’ggﬁ’ cgﬂ. tsﬁ’éré&eé{g%zzo fﬂgtﬂﬁdsa?ﬁgr?bggand t hen

pushes the latter do ainst 5 the bi e extensi on springs

war dl v. s of, t
111, 111 s t %YnYﬁE&ﬂSOk B6r & SPEPPA%s ?ﬁﬁfi#?%ebig%wéngages t he
proj ecti on 116 of tNgsSHRBRA' i Wkl 1Vdku '52 PAY) §5ELQN kO engaged by
second levers 23, 24 of the toggle joint 21 assume a
dogleg shape. When the first air cylinder 20 is U
energized, the first and secdnd levers 23, 24 begin to
10 become thus causing the upper plungef'los to be moved
" downwardly against the bias of the.compressidn spring
115. The punch 105 is.thereby moved downwardly so that
the guide projections 131, 131 are brought into contact
wiéh-a button A clamped betwéen the clamp members 122,
15 122. At that time, if the button A is vertically
unaligned with the“punch 105, the slanted surface 133
of only one gﬁide projection 131 comes ig,contact with
the peripheral edge 31 of the button A to guide the
button A to a pfoper-position in which the peripheral
20 edge 31 6f-the button A is vertically aligned with the
inner surfaces 132, 132 of the two ghide projéctions
131,_L31 and in which the button A is vertically
- aligned with the tack B placed on the die B. As a
result, the button A has been fitted between the inner
25 surfaces 132, 132 of the two guide projections 131,
131.

With cbntinued'extensioh of the toggle joint 21,



portion 117, the support block 114 continues to be 10 noved downwardly
together with the slide 106. The |owering of the upper plunger 105 is

gontinuéd until tshe toggle joint 21 beconmes fully extended, i.e. the fji
and second |l evers 23, 24 are vertically lined up, at which tinme the

end-15 surfaces of the clanp nenbers 122, 122 are in contact with a g
fabrtc C (Figure 1) placed over the tack _B. The stop 25 serves to preve
the first and second | evers 23, 24 fron@ﬂelng pi votal |y noved beyond sucH
vertical position e full extensiaon of the toggle joint

21, the flrstziﬁ'ﬁgﬁ%quﬁﬂ ﬁﬁgkgggé%péPgrﬁvytHE @ﬁ&ﬁj?ﬂ&?%ﬂﬂfq ns this
reton rod 62 Bniinteq By HacPRRet BLimaky 198 0% Gkt d iy 26 end
ever 60 to pi AAGASRRIAS FOER mﬁé’cﬁﬁﬁ’v%?;%%s 8t fh%“?ra%%‘és' i Hng
the dio 54 (wi 00 195 054 cBle ROk RRneR TR pr YRt %g}s%ci‘i A e 16
Chr ough ¢ he Sshaie 2531 Thoohe: A5 248 1M sRhgs Tt 113, = W e 16
's finally def 9fg@id S @fod 0117 of the slide 106 engages the - ,
projection 116 of the suppért block 114. With the

projection 116 engaged by the support block's hook
portion 117, the support bléck 114 continues to be

10 moved downwardly together with the slide 106.

The: lowering of fhe upper plunger 105 is
- continued 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 |
15 surfaces of the clamp members 122, 122 are in contact
with a garment fabric C (Figure 1) placed over the tack
B. The stop 25-§erves-to prevent the first and-second

\ff : levers 23, 24 from being pivotally moved beyohd such

| ﬁertical position. | | .

- 20 | Upon the full gxtensiqn of the toggle joint 21,
the first air.cylinder 20 is temporarily de-energized
and remains this positipn. Subsequently, as the second
air_cylinder 61 is energized, the piston rod 62

. prqjects to dowgwardly.push_the roller 66_dn the rear’
25 end of the third lever 60 via the shock.absorber 63,
thus causing the third lever 60 to pivot

counterclockwise in Figure 1. The lower plunger 52 and



join the tack B and the buttonn A together, thus attaching the latter to the
fabric C. Upon conpletion of the attaching operation of 10 the

t he piston rods 22, 62, 98 of the first, second and third air

20, 61, 92 are returned to their original positions in timed

) one another so that the punch 112 and the die 54 are-retractet;
“away, from/each other. Thereafter, the first 15 and second pushers 303, \f&
[ orwardly to supply a succeedlmg Hutton A and a succeeding tack B
_ pper unit 1 and the lower unit 2, respectively, for a subsequent
att achi ng operthusntheV dher lecientheanmeby moveduepwadly, @ighdthe the 20
gui de projections 131, 131 are integral with the punch 112. In an

al ternative fdtragk thmlﬂﬂem @or &he0 die i etwitihetbanshike2l6hddreqimd of
gui de menbers 126', 126' each conprising a separate |eaf spring fixed to
the punch 112'upwaxdinds, AReasrasudd . hhecrikesl®sof (Ehguiask? Band 9) of
the gui de projections 131 131 may be concave. Because of the slanted
surfaces 133, BRFCegethrough t&&l@éﬁ&ﬁﬂﬁu§QQﬁk$1@13343150#h95e punch 112
serves to corrgect n1%£Iacenent of a button A between the clanp nenbers 122,

122 so thaI t HNSRA$ ﬁpFQ“QBrFPGaﬁpﬁﬁh|%iu9fvﬁﬂ91QFFEQR B' 2Rds tBRabl i ng
gcgurate Jothgfq of!aggqgugtgﬁgrspa hgf tac f{éh&g ormdeSLO;ga%LPn or

join the tack B and the button A together, thus

attaching the latter to the garment fabric C.
'Upon completion of the attaching operation of
10 the button A, the piston rods 22, 62, 98 of the first,
second and third air cylinqe;s'zo, 61, 92 are returned
to their original positions in timed relation to one
another so that the punch 112 and the die 54 are
retracted away from each other. Thereafter, the first
15 ana second pushers 303, 71 is moved forwa;dly to'supply
a succeeding button A and a succéedihg tack B to the
upper unit 1 and the.lower unit 2, resgectivély, for a
subsequent attaching operation.
with reference to Figures 2, 7, 8. and 9, the
20 guide projections 131, 131 are integral with the punch
112. In an alternative form shown in Figure 10}
however, the punch 112' has a pair of guide members
126', 126" eachﬂéémprising a separate leaf spring fixed
to the punch 112'. PFurther, tﬁe slénted surfaces 133
25 (Figures 7.and 9) of the guide projections 131, 131 may
be concave. .

Because of the slanted surfaces 133, 133, the

%



Fj gures 11 and 12 illustrate a nodified lower unit 5 in accordance with
the.invention, having a retainer 200 di sposed between a downstream end
t-he gui de channel. 301 and the | ower plunger 52 and the die 54 for . “'&QS
preventing a:tack 8 from being displ.aced 3pward 10 t he gui de chapnel~
301, 0on the top of the die 54. The retainer 200 is vertically slidable, N
a vertical slot 57 in the second support bl ock 51, between a projected
posi tion (phaiterpdoijeeitidne F1gun 81 b¥) the pahcie M12nsepeer tersbrpect i on 205 of
the retainer 200 projects higher than the top of the die 54 to engage the
head 17 of aispbdceBentif aSbutton A tetween dbeedlampsmenbens (22,1 t22 isneshdtn
Figure 12) in which. the upper end portion 205 of the retainer 200 is
retract ed bdhevwbuttent bpsoerticadle sB4gned afitbve daskidhebbis gnabbiogBatoutase
supplied onto the top of the die 54. The | ower plunger 52 has a bhore 58 in
whi ch a torsiodnirmpof the butian Agudde the tasknB ad thout apy ndefgmat idmeor or si on
spring 202 acts between the | ower plunger 203 and the retainer 200 to
norfral | y ur @éhenalamgee dio ebthars fastenestel®menti ti on. The upper end portion
205 of the retainer 200 has a slanted top surface 205a which i's engageable
by the | ower edge 89 diiauges glsAPthd Zathiuptrate heodifiedolouerswdidngd” pusher
71 is noved to its advancged gosLtion_ solid,lines in,Fi?ﬁ%] 12%$ t hus the
retai ner 200" CCREFPRSR &dth o-hey dnyeatigry dBVieRia i Betaiye %pﬂé 9%§9%ar m 84
agai nst the bias of the torsion spri 202. Because, 5 of the. retaiper 200,
"1 o poss BRGUTE RoPRMSEmEn RISt FHECLTTORL S T0get HOV MotRy, BLdTps
with-no - b getionaple sderr TRLIQRAL S1AUBIS o dlRh JABEESY touard

10 the guide channel 301 on the top of the die 54. The retainer 200

is vertically slidable, in a vertical slot 57 in the second support
block 51, between a projected position (phanton lines in Figure 12)
in which an upper end portion 205 of ﬁhe retainer 200 projects higher
than the.top of the die 54 to engage the head 17 of a tack B, and

15 a retrécted position (solid lines in Figure 12) in which. the upper

end portion 205 of the retziner ZDU_is retracted below the top of

the die 54 to allow a succeeding tack B to be supplied onto the top

of the die 54. -

The lower plunger 52 has a bore 538 in which a torsion

20.- spring 202 is mounted by a pin 203. The torsion spring 202 acts between
the lower plunger 203 and the retainer 200 to norﬁally urge the latter
to its projected position. The upper end portion 205 of the retaimer

200 has a slanted top surface 205a which is engageable by the louwer

edge 89 of the pushing arm 84 as the
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- elenent. Reference is directed to co-pending divisional Patent 10
- Appli-cation No. 86 21568 (Serial No. 2182883). 15 20 25 CLAIMS: - 1., An
- dpparatus for assembling a pair of fastener elements of a garment fastener; &
™Nsing: (a) a frame; 5 "~ (b) a pair of vertically aligned upper_
er units supported by said frame for receiving the respective ~
gr elenents, said | ower unit-~ipgluding a | ower plunger reciprocably
surport/fed by said frane and having a die, said upper unit including an
uppee-10 pl gagBhd" puishieC Al Vis URPpéd e€lo bY tEaadvanyEd sk ivvémng a punch
novabl e, in response to reciprocati ng novenent of -said upper plunger,
toward and geeYifir 2ined dnliriduxé 01 2) t hehtso thasreterimden®g0 sig oget her ;
(c) a first pusher mechanismincluding first 15 means supported by said
frame and deéppeBged ftior Sitshard tadd€ed gposttibanby thecenislvingfarme
fastener elenent, said first pusher mechanismalso including a first pusher
reci procabl g4waghinstaithhef ibids hof | tioat abrgiode spirdmee|2@D. pBEcalse one
f ast ener el enent therethrough to said 20 upper unit; and (d) a second
pusher ngchofii shei peltadiney 20Mndit is possible to join the tack B

with the button A togéther accurately with-no

objectionable deformation or damage to either fastener .

element. L
Reference is directed to co-pending divisiomnal Patent
10 ppplication No. 86 21568 (Serial No. 29182883 ).
15
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20

25



means supported by said franme and defining a second horizontal ‘guide
channel recepti-ve of the oher fastener elenent, said second pusher
mechani sm al so including a 25 second pusher reciprocable within said
second gui de channel to push the other fastener el enment therethrough t
sai d. | ower- unit; and - 26 - (e) said lower unit further including a —
ret ather di sposed between a downstream end of said guide channel. and said :
die and said | ower plunger, said retaime25bei ng vertically novable, in
response to reciprocating novenent of said second 5 pusher, between a
retracted posit CoAlfSt-whi ch an upper end portion of said retainer is
retracted below a top of said die for allow ng the other fastener el enent
to be supplied onto theltopAnfappanatits, fondassembjldagd @aizioh in which
sai d upper end portion of said 10 retainer projects higher than the top of
said die for enfafitrper relemertsl ofdgegarmentefassensie AMPL ISR Ther

el ement to thereby prevent the latter from being displaced toward sai d
gui de channel fromthe t®b ®»f£58MB7die. 2. An apparatus according to claim

1, id 15 | it furth i pcl udi . ' | ' | d
ret S?Iner to ;\Q/Ie(rj gploj ec&éh '%gg‘i’?goﬁ,gl ggf%‘%%ﬁéwr}g@ﬂ?&r%n’%‘i Y“t#f-’r In%écfgiower

t ai havi | ant ed t f . ' d N ' hi
arm pivotal |y noi e SPROT ErdaPY SRadorranty RRC s RGeS Sl
pushing arm as el L £3s0biBPSEYements, said lower unit including

a lower plunger'reciprocably-supported by said frame

/ _ _
and having a die, said upper unit including an upper

io plunger reciprocably supported by said frame and having
a punch movable, in response to reciprocating movement
of said upper plunger, toward and away from said die to
join the two fastener elements together;
(e) alfirst pusher mechanism including first
15 méans supported by said frame and defining a first
horizontal guide channel receptive of one fastener element, said
first pusher mechanism also including a firét'pusher
_réciprocable within said first horizontal guide channel
to_pushithe one fastener element thgrethrough to said
20 upper unit; and
(d) a second pusher mechanism including second
means supported by said frame_and definihg a second
. horizontal guide channel receptive of the cher fastener
elemenﬁ, said second gusher mechanism alsq inqluding a
25 seéond pusher reciprééable within said sécond gﬁide
channel to push the other fastener element.theréthrough

to said lower unit; and

I



. adj acent to sard—eite—being engageable with said slanteb top surface so as

to depress said retainer to said retracted position against the bias of

: said_¥pring. ZH, u m apparatus according to claiml, said upper.
uni Nt her i ! ij”m "” ” f clanp nenbers pivotally nounted- on a
supRp®t ) bl ock for ¢l dnpi®ng st he one - 27 - fastener el enent supplied frgm

sai\g rst pusher mechanism said punch having on-its |lower end a pair of
wat dl y directed guide projections having a pair of arcuate inner
surfaces for fittingly receiving the one fastener 5 -el enent therebetween
as said punch is noved downwardly, sai &6gdide projections having al ong
their respective |lower ends a pair of slanted guide surfaces contiguous to
‘said inner surf acesm&?d.sﬁi-@elr"g'ﬁﬁwrﬂévmﬁb{h?%ry}”@h@h”ﬂfa setdingmeieposad de
surfaces, when the one fastener elenent 10 is vertically unaligned wth

sai d punch, bRE¥§eRR)Sguastrean end 1feSpis iQyhee fhapagk s satd iWdadansbrsaidn
of the one fastener ilenent so as to correct such m saljgnpent . of %ge one
fastener ol enbAYSEAPLAAGRT SR EEEAIRRRGORGI aiHREELCE] LY 18oyabde
proj ections apd said clanp nenbers bei pg di-sposed alte_napﬁ$y al ong a
ber! phery of bk BERBABRE $° APCHREPSEhING BBVAMERY Sk 58+ 4SSEREH said |

sl anted surface pei ng,concave. 6. n a ratu ccordin claim?2, said
5 pus er,gbe_ween a re racggg posit%on in 6%%55 an upper

end portion of said retainer is retracted below a toé
of said die for allowing the other fastener element to
" be supplied onto the top of said die, and a projected
position in which said upper end portion of said |
10 retainer projects higher than the top of said die for engaging
a peripheraliedge'of a head of the other fastener
element to therehy'preveht the latter from being
© displaced toward said guide channel from the top of said die.
2. An apparatus according to claim ;, said
15 1lower unit further including a sprin§ normally urging
said retainer to séid projected position; said upper
end portion of said retainer having a slanted top
surfaée; said second pusher having a pushing arm
pivotally mounted on a forward end of said second
20 pusher, said pushing arm, as the latter is disposed
adjacent to said die; Being engageable with said
slanted top surf&cé so as to depress said retainer to
said retracted position againét the bias o£ said |
spring. |
25 ‘3. An apparatus dccording to claim'l, said
upper unit further including a pair of clamp members

' pivotally mounted on a support block for clamping the one

7
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20 second pusher nmechani smfurther including a pair of clanping nenbers
dispesed at an internedi ate position of said second gui de channel
tienporar’ily clanping the other fastener elenentand at |east one spring
normal I'Y urging said clanping nenbers one toward the other, said 25

pushi ng arm bei ng novabl e, in response to the reciprocating novenent of
sai d second pusher, between an advanced position in which said pushing arm
S -28- disposed over said retainer -ad aretracted position in which
said pushing armis di sposed behind of said clanping menbers 7. An
appar at us accor diastener|ealeméntwsappilield fxoth Gaidifigsendesitebas a gui de
projection extending into said second gui de channel for being disposed

bel ow t he ot her Meghamiesm el $abdt punthnpestibgt waeri tsailbwemngndiga npaber of
sai d guide projection having on its |ower side a first slanted surface
engageabl e wi t h davnardberdiogeted guidepprhijegtiomswhaving 4 pabr ¢f
moved backwardly under said clanping nenbers, such two guide projections
havi ng on thei r 35t iRReR pur fages  Earwdidty ngiliverafcaiv v thel arleafiasibner
surfaces, said | qwer ed sai d pushingsarnl when the latter is 15 noved

e of : .
forwardl y thﬁou&ﬂ%ﬂﬂQFE&Qﬁﬁﬁ?@F“@ﬂ%eﬂ%, sAngusshadsamaves e nwar dktond

slanted surfaces sq as tp separate, said cl nber s from one, anot her
agai nst the bi as Egﬂﬁééﬂﬁ-9%ﬁctzons'hav%gg giong tﬂgyé-respectlve,

lower ends a pair of slanted guide surfaces contiguous to said -

inner surfaces and diverging downwardly, each of said
' slanted guide surfaces, when the one fastener element
10 is vertically unaligned with said punch, being
engageable with the peripheral edge of the head portion
of the one fastener element so as to correct such
misalignment of the one fastener element.
4. An apparatus according to élaim 3, said
15 gquide projections and said clamp members being disposed
alternately along a periphery of said punch.
S. An apparatus according to claim 4, each said
slanted surface'being conca#e.
6. An'apparatus according to claim 2, said
20 second pusher meghanism further including a pair of
clamping members disposed at an intermediate position
of said second guide channel temporarily clamping the
other fastener elementand at least one spring normally
urging said clamping meﬁbe:s one toward the other, said
25 pushing arm being movable, in response to the
reciprocating movement of said second pusher, between .

anr advanced positioh in which said pushing arm is

Cox c L L] s *
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.disposed over said retainer and a retracted position in

which said pushing arm is disposed behind of said
clamping members

7. An apparatus according to claim 6, wherein
said clamping members has a guide projection extending
into said second guide chagnel for being disposed below
the other fastener elements clamped between said
clamping members, said guide projection having on its
loﬁér side a first slanted surface engageable with an
upper e&ge of said pushing arm when the latter is moved
backwardly under said clamping meﬁbers, such two guide
projectiods having on their inner sides a pair of
rearwardlf diverging second slanted surfaces, said

lower edge of $said pushing arm, when the latter is

_moved.forwardly through said clamping members, being

engageable with said second slanted surfaces so as to
separate said clamp members may from one another

against the bias of said spring.
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