APPARATUS FOR ASSEMBLI NG A PAIR OF FASTENER ELEMENTS The present invention
relates to an apparatus for assenbling a pair of fastener elenents of a -~
garnment fastener, such as a snap fastener, a button and an ornanent, wth

or without a garnent fabric disposed between the two fastener el enents.

Vari ous tener-assenbling apparatus are known in which a pair of fastener(
el enent a garment fastener i5 supported on a lower or die unit and an ™~
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, wwth or without a garnent fabric sandw ched between
the two fastener elenents. Wth such known apparatus, there would be an

danger that the operator's finger or 15 a tool would be accﬁy
j anmed between the die and punch. If a cover could be provided*g%?Q%gﬁxthe

die and punch for safety, it.-would be difficult to achi'eve not only easy
pl acement of - the individual fastered el enents -2- on the die and punch

“but also easy renpval of the joined fastener elements therefrom
particul arly when the gar ARSRARATITEKFOR ASSEYBRING: t ached to a gar ment

fabric. 5 Accor%ﬁgglkoo%hgag&%ﬁﬁﬁtEkgﬁgg&gon, there is

The present invention relates to an apparatus
\u; ' for assembling a pai; of fastener elements of a garment €:
fastener, suchvas a snap fastener, a button and an
ornament, with or without a gérment fabric diéposed
5 between the two fastener elements:

_ Véfious fastener—assembliﬁg aépérétus are known
in which a.péir of fastener elemeﬁtﬁ of a garment
fastener i; subported 6n'$ lo@er or die unit and an
upper or punch unit, respecﬁively; a punch of the upper

10 unit moves toward a die of-the lower unit to join the
two fastenér elements together in'élinChed'condition,
with or without a garment fabric sandwicbed between the
two fastener elements. With such knoﬁn apparatus,
there would be an danger that the operator's finger or

15 a tool would be accidentally jammed between the die and
punch.

If a cover could be provided between the die and
punch for safety, it would be difficult to achieve not

- only easy placement of the individual fastener elements



- provided an apparat us for assenbl i ng a pair of fastener el ements of a
garment fastener, conprising: (a) a frane; (b) a stationary die s rted
-by said frame for 10 supporting one of the fastener elenents; (c)
-vertically novabl e pl unger supported by 3a# d frame and carrying a punch in

1 ?IYOSI te relation to Sal-.t}e %g fﬁ‘g spé’i Rorgﬂtngltsggeg%ge;re?fﬁaﬂ ener, §| ement :

first drive meanS® | Unger us sa|(§h unch

-vertically toward angogney ffaaeah&aléiedesté CthleQéf'rénﬂe pla¥®i é@draperhdd enent s
together; (e) a vertically novable supporting rod supported by said frane

~in paral lel relati ontbe mnpl faajener. P to be attydhedatscd egagmaftr nati on
.menber nounted on an end of said supporting rod; (g) second drive
.feans for noving. sala E orting rod vertically between an upper nost

‘position in which said saf chgpji,{dmbl gﬁ]e BYEReht | SavdnEROS ke 84 OUNd said
~punch as retracted from sai d die, 'and a | owernost position . in which said

"saf e-confirmati on nmepbeyided dnsp@?@ﬂ‘%‘f‘iﬂjﬁﬂrs%ﬁf"ﬂ’ﬁé“?rﬁtFﬁ‘é‘aBEence of any
‘obstacl e around the gdigapaai g}é&qﬂgdopra 2 rRBAY ds’&gh%'xda%mgr%v turnably

-mounted on said franme, a 30 ever fixedto sal pi vo onnecied at .one
“-end to said supporting rodfaand fxamegi procating drive operatively
‘connected to the oher end of said |lever far '
. : (b) a stationary die supported by said frame for

'\*/ \0 supporting one of the fastener elements;

. - (c) a veitically moveble plunger supported by
said frame and carrying a punch in opposite relation to.
said die for supportihg the other fastener element;

'(d) first drive means for moving seid plunger
IS and thus said punch vertically toward ahd aﬁay_from
said die to join the two fastener elements together;
.(e) a verticaliy.movable.suppotting rod
supported. by said frame in parallel relation to said
plunger;
- 20 (£) a safe-confirmation member mounted on an
ﬁw/ . ' lower end of said supporting rod;

(g) second drive means for moving said
supporting rod verticaIly between an uppermost position
in which said safe-confirmation member is dieposed

2S5 around seid punch as retracted from said die, and a

lowermost position in which said safe-confirmation

member is disposed around said die in the absence of
any obstacle around the die, said second drive means

including a pivot turnably mounted on said frame, a
30 1ever fixed to said pivot and connected at one end to

said supporting rod, and a reciprocating drive



turning the latter said pivot through a predeterm ned angle; and (h) neans

for detecting when said 5 safe-confirmation nmenber arrives at said

| ower no position, said detecti ng e dns operable, in response to said
f\det ecti ‘Lo produce a command signal to energize said first drive neans,
“..sai d det'éct.itng nmeans including an armfixed to said pivot and pivotall y \.ﬂ

movabl e, in 10,,, /4 S&QQW%J&eE@@d tuy Rh8Jokdr salidot axAd aeded oz said pivot™

between a first-and a second position correspondi ng to sai pernost and

| ower nost p03|tumg tke phtitievesyid @iiveti @mppoamrreglentemumﬁ a swtch:

supported by said frane and having an actuator ?S . engageable with said

arm when the |argla’ @adpijvotally noved to said second position. It is

bel i eved possi bl e by f e 0 vide a

f ast ener - assenbl i ng égggrﬁlea i f&g d.&\é‘w%‘?gseh%nr S%Eagm danger that the

operator's i ng@fe-@'on@-lilﬁ&ﬂlowmaﬁbéle azedvelenitalshyd 2pwerpastred bet ween a die

and a punch during operation w thout any safet é]lcover bet ween the di e and

punch. The i nveeaitdenw Faidhdedestitndgany WAFaBLe oxHSPEPRRTH Pef erence to
the acconpanyi ngléjrd%\gnengqzrnggr 6k SiucelaO¥Efnahd §1?n£1f RQMBREAf zeSi de

el evational view, part I h cross secti.on, an appar at us enbodyi ng
t he present i nygmd |mmstFagiﬂeem2ans, aaaxénﬂatgmingrms@%e@mmg vi ew t aken

along line Il-11 of Figure 1; gure 3 i h rge [QSs; sectlonal Vi ew.
along |ine V-\anfagm §hxed xo \ﬁﬁt‘ﬂ ?)h‘?‘its aﬁatp’r‘ﬁ’t@ g% eag’ Font"
Flgure gm' fod ?&é}?&%}e' Bo Vi ek htiR) TG sR8a  [iRreRPERA LS esusaf ety ~

plvot, between a first and a second position
corresponding to said_uppermost and lqwermost
positions, respectively, of said supporting rod, and a
switch supported by said frame and having an actuator
1S .engageable with said arm when the latter is pivdtally

moved to said second pOSLtlon.
It is believed possible by means of the invention to provxde

a fastener-assembling apparatus which is free from an danger
that the operator's finger or a tool would be accidentally
20  jammed between a die and a punch during operation without any
safety cover between the die and punch.
The invention will be described by way of-exémple with
- reference to the accompanying drawings, wherein:-
Figure 1 is a fragmentary side elevational view, partly
25  in cross section, of an apparatus embodying the present invgntion;
Figure 2 is an enlarged cross-sectional view taken along
ling II-II of Figure 13
Figure 3 is an enlarged cross-sectional Viem along line V-V of
Figure 2, with parté not in cross section;
30 Figure 4 is a schematic view illustrating the operatian of
safety mechanism; |

Figure 5 is an enlarged bottom view of a punch

.
|



Figure 5.is an .enl arged bott om vi ew of a punch -4- unit as viewed al ong
line V-V'of Figure 1; and Figure 6 is a cross-sectional view taken al ong

line IV-1V of Figure 3. Figure 1 shows an apparatus for joining pai r 5 of
frrst_and Second fastener elements A B (il l'ustrated in phantom s)

toge{her with or without a garnment fabric (not shown). The appareatis
‘géheérally conprises a lower or die unit 1 and an upper or punch unit 2,
‘both supported by a frame 7 in oposite relation to each 10 other. 1In the
~illustrated enbodinment, the first and se¢ond fastener elements A B
~conprise a button and a tack, respectively. The button A has a head and a
-'shank prOJectlnguééhtﬂalVerh@r%l¢mgnlnwﬁI¥rthftﬂﬂgunB las aadhead and a
“spi ke projecting central t herefrom 15 ~ As shown in Figures 1 and

2, the lower unit 1 inc?bégﬁeasbbiea1%F9§§«§ﬁ%F%ﬂﬂ&&oWP@H Gﬁk?ﬁeaﬂPaﬁe 7,
-and a stationary,die 1l1_ Ln its,upper end surface a first recess 12
i o L hahEdYs R eE e e - -

-f.or receiving th astener element B with the spike

directed upwardly. 20 pjgure fSSﬁgW%Whﬂ[?é%#*%fﬁ%'%szgﬁggﬁ§3|nhs aypper

unit 2 includes a support 8 I nt egr al rame _ g-a vertica
bore 21, and g pbengets€0and Sééond fastdrsr EiEncits’ AGi Br egabu8Lt¥ht8aN the

'vertical bore 21 in the support 8. At its |lower end, the plunger 20 has 25
‘an integral headiOphafitomrlines) ctopstisect iwith or without a garment
K*g fabric (not shown). The apparatus generally comprises
a lower or die unit 1 and an upper or punch unit 2,
both supported by a frame 7 in oposite relation to each
| 10 .other, In the#iilusﬁrated embodiment, the first and
second fastener elements A, B comprise a button and a
tack, respectiveiy._ The button A_has_a head and a
shank prdﬁecting centrally therefrom, while the ﬁack B
has a head and a spike projecting centfally thé:efrom.

-15 ' As shown in Figures_l and 2, the lower un££ 1
includes a base 10 fixedly supported by the frame 7,

S’j and a statiod&ry die 11 having in its upper end surface
a first recess 12 for receiving the head of the second
fastener element B w1th the spike directed upwardly.

20 As shown in Flgures 1, 2 and 5, the upper unit 2
includes a support 8 integral with the frame 7 and
having a vertical bore 21,-and.a plunger 20 of circular
cross section reciprocable within the vefticel bore 21
in the support 8. At its lower end, the plunger 20 has

25 an integral head 20a of circular cross section
extending coaxially with.the plunger 20, the diameter

of the head 20a being smaller than the diameter of the



extending coaxially with the plunger 20, the dianeter of the head 20a being
smal l er than the diameter of the -5- plunger 20. A punch 14 is securet
to the plunger head 20a by neans of a screw 13 and has in its |ower surface
a second r ss 15 for receiving the Head of the first fastener element A

“with the s kK directed downwardly. 5 | The plunger 20 is operatively

- connected at its upper end to an air cylinder 4 via first and second |inks“#
22, 23 and a shock-absorbi ng nechanismb5, for vertical reciprocating -
movenents toward and away fromt lower unit 1. The air cylinder 4

includes a 10 cylinder 30 fixedly supported by the frane 7, and a piston

rod 31 regighgeabhs, W A Npnder £Yid NlRurih i e PukgR-OheRBeSSUT I zed air

that is ihtroduced into and discharged -fromthe cylindér 30 via a pair of

ni ppl es 320a3By Meandonh 4 NedtPurks andihs3.inf Haspilswer sadfiddehas an axi al
bore 34 extending froman upper end of the piston rod 31 and term nating
short of a pestnd Bdeess\nlhubord ixegeivdoglkhes hapadalolfy thei dabky received in
the axial bore 34 of the piston rod 31 and has a central 20 mmj or-di aneter
portion 5S6aahener | elemend forwitihrthe shank iddrestededownwrndliownvar dly from
the central portion 50 into an axial hole 36 in a seat, 35 fitted at the

bottonsof the axT3® BbIRESH 2Q Het LRRHIY & T FAREESEST 85 hY 40 acting
bet ween t98p39a£n§5t§”EL air cylinder 4 via first and second

links 22, 23 énd a shock-absorbing méchanism 5, for | o
vertical reciprocating movements toward and away from
the lower unit 1. Tﬁg air cylinder 4 includes a

10 cylinder 30 fi;;ély'supported by the frame 7, and a

piston rod 31 reciprocable within the cylinder 30 by -
the action of pressurized air that is introduced into
and disch;rged from the cylinder 30‘via a'pair of
nipples 32, 33.

15 As shown in Figures 1 and 3, the piston rod 31
has an axial bore 34 extending from an upper end of the
piston rod Bi,and terminating short of a piston 3la.

An auxiliary rod 41 is axially slidably received in the
axial bore 34 of the pistoﬁ rod 31 and has a central

20 major-diaﬁeter portion 50 and a lower minor-diameter
portion 4la extending downwardly from the central
portion 50 into an axial hole 36 in a seat 35 fitted at
the bottom of the axial bore 34, there being a
compression spring 40 acting between the seat 35 and

25 the central portion 50 to normally urge the auxiliary
rod 41 upwardly. The auxiliary rod 41 also has an

upper portion 41b of generally rectangle cross section



25 the central porfion 50 to no}nally urge the auxiliary rod 41 upwardly.
"The auxiliary rod 41 also has an upper portion 41b of generally rectangle

Cross section -6- extending upwardly fromthe central portion 50-and
pi-votally connected to a generally C shaped |l ower connecting pi e by a
piXn’ 37> . The upward novenent of the auxiliary rod 41 relative to thepiston
T8 31 is restricted by a cap 42 threadedly nounted on the upper end of the
piston rod 31, the cap 42 having in its wall a generally rectangul ar
~opening 51 (Figures 1,7 3 and 6) through g\hi ch the upper portion 4la of the
auxiliary rod 41 extends. 10 The | ower connecting piece 43 is.
~“tonnected to a | ekéengprg upwardly nfrqm cihe enhralepostdbnasDi as or a
deft-handedly threaded bolt 44 and_a second or a right-handedly threaded
bolt 46, each boPiévehativecarynesteddih iFRICHHLY E&depede loWREect i ng

“piece 43, 24 15 and adjustably secured theretq by nut 45, 47, the first
~-and second bol t s€q87eq 1%?99}%??15@1'[%& HRh a3(Q7’t hdie HPHaLdppoxenant:

coupler 49. The EEpE{S?pﬁﬁ%%%P%%Mi@hQ eatquécg__ofli ies figltlgé g%;rg%t ed and

-the amount of force I'Tst” and secon astener ts A B

Varying the adoutt By e ER e A e e oA S adeal Y

.extend into the appELCENTCof OLHE HidbrirREB143,thé4 cap 42 having in

| " its wall a generally rectangular opening 51 (Figures 1,
3 and 6) through which the upper portioﬁ 4la of the
auxiliary rod 41 extends.

10 The lower connecting pieée 43 is connected to a
like upper connecting piece 24 by means of a first or a
left-handedly thfeaded bolt 44 and a second or a
rightjhanaedly threaded bolt 46, each bolt threadedly
_extending iqto the respective connecting piecé 43, 24

15 and adjustably secured théreto'by a nut 45, 47, the
first.and second bolts 44, 46 are joined together at
their heads b} a shaft coupler 49. The upper position
in which the punch 14 is fully retracted and the amount
of force by.which the first and second fastener |

20 elements A, B are to be compressed between the punéh 14
and die 11, can be adjusted by varying the amount by
which the first and second bolts 44, 46 threadedly
extend into the :espective;connecting pieces 43, 24.
The upper connecting piece 54 is pivbtally ébnnected to

25 one end of the second link 23 which is pivotally |
mounted on the frame 7 by a piﬁ 25 and which is

connected at the other end to the upper end of the



The upper connecting piece 24 is pivotally connected to 25 one end of the
second link 23 which is pivotally nounted on the frame 7 by a pin 25 and™
which is connected at the other end to the upper end of the -7- plunger
20 via the figst |link 22. The reciprocating notion of the piston rod 31 is

““thus transnmit¥éd to the plunger 20 via the conpression spring 40, the

auxiliary rod 41, the upper and |ower 5 connecting pieces 43, 24, and the ™~
first and second |inks 22, 23, during which tinme the conpression spring .40
serves as-a shock absorber to prevent the first and second fastener nenbers
A, B from bei ng overconpressed pefween t he punch 14 and die 11. To nake

this shock.,10 absqrber i erative,.a b 48 (dash-and-two-dot lines in

Fi gure 3)p}§n§?ﬁp?9 Vﬁiegggdﬁfﬁ?%ubﬂgg‘ﬂ%Tizontal hol e 52 in the upper
portion 41b of t pi 4 : f e rqke.qof the piston
rod 41 is dete_rmaﬁgdk%%?grég%%%c %%}%%%nﬁ% Fi(al’—ﬁttgo&ré% _%g_nI%S the cap 51
and a |i Mchu§Wekahsh4t 88@P06 t € Y1 idwed ragy i tieRdnp@ekisibh switch 74 is

hit by the contact projection 75 as the piston rod 41 i's noved upwardly,
the linmtspwinhgha@4 phedaneslharpneddil; otted dppearerhd lokerpi ston rod 41
toreturnto its lower or.retracted 20 position. The apparatus has a safety
mechangsneonifrgingspieces 43 andd, Hndthsh findtudesl segonti cal |y novabl e
links 22, 23, during which time the compfession spring
40 serves as.a shock absorber to prevent the first and N\
second fastener members A, B from bein§ ovércompressed
between the punch 14 and die 11. To make this shock
10 absorber inope;ativé, a bar 48 (dash~and-two~dot lines
in Figure 3) is simply inserted through a horizontal |
hole 52 in the uéper portion 41lb of the piston rod 41.
The upper end of the stroke of the piston fod 41
is determined by a contact projection 75 (Figure 1) on
15 the cap.si and a limit switch 74 supported by the frame
7. When the limit switch 74 is hit by the contact |
projection 7$'as the piston rod 41 is moved upwardly,
the limit switch 74 produces a command signal to render
the piston rod 41 to return ﬁo its lower or tetraeted
20 position.
The apparatus has a safety mechanism 6 (Figures
1, 2, 4 and, 5) which includes a vertically movéble
supporting rod 60 supported by the frame 9 in parallel
relation to the plunger 20, and a safe-confirmation
25 member 61 seéured to an loﬁer end of the supporting rod

60 by a screw 72. The supporting rod is-operatively

connected to an air cylinder 65 via a lever 63.



-'supporting rod 60 supported by the frame 9 in parallel relation to the
plunger 20, and a safe-confirmation 25 nenber 61 secured to an | ower end of
the supporting rod 60 by a screw 72. The supporting rod is operatively
~cennected fo an air cylinder 65 via a lever 63. -~ -8 - Thed§§§$é63 is

- fizgXe@l'y- mounted on a pivot 62 turnably nounted on the frane | ever 63
~isTpivotally connected at ‘one end to a connecting piece 64 which is secured
"to a piston rod 68 of the air cylinder 5 65. The air cylinder 65 is
pivotally mounted on a bracket 76 fixed éo_the frame 7. The lever 63 has in
~the other end a longitudinal slot 71, in which a horizontal pin 69, nounted

~-on a block 70 fixed to &ﬁg §gp@prggr$krfgkéglyiﬁﬁ&ﬂéé&ﬂgnyar GSbtegs 10
menber e e

~The safe-confirmation 61 int formof a ring having an insid

-idi ameter |arger thzaabllg Aotsted ohathd efrade each e tleepugghidsd and the
«die 11. In response to the vertical reciprocating novenents of the air
“eyl i nder 65, thepsuppailiyngonnectadiast vand iexad o B comnainitd nigepieeca 648
-uppernost position (Figure 1) in which the safe-confirmation menber 61 is
. di sposed around Whéchuhghsequeed i raRiskany Fad 68 @ife the aindcxlindernost

- position (phantom.lines in Figure 4) in which the safe-confirmation nenber
61 is dispose@ aﬁéundTFﬁeaﬁﬁ,gﬁi%Pq%Fiﬁ?t*ﬁaQﬁﬂﬂ%ﬁééYme§H§eéb§Paéle, such

as the__operator' %rLLﬂQEHQrffxéé’oéo iﬁ{eo%}dan;eh%.di pTh%el'lever 63 has in

N the other end a longitudinal slot 71, in which a
horizontal pin 69, mounted on a block 70 fixed to the
supporting rod 60, is slidably received.

10 The safé;confirmation member 61 in the form of a
ring having an inside diameter larger than the outside
diameter of each.of'the puncﬁ 14 and the die 11. 1In
response Eo the vertical reciprocating movements of the
air cylinder 65, the supporting rod 60 is vertically

15 movable between an uppermost position (Figure 1) in
which the safe-confirmation member 61 is disposed
around the pﬁﬁch 14 as retracted from the die 11, and a
lowermoét position (phantom lines in Figure.4) in which
the safe-confirmation member_61 is disposed around the

20 die 11 in the absence of any obstacle, such as the
operator's finger or a tool, around the die 11.

| The air cylinder 65 is a small-sized so that the
piston rod 68 can be retraéted by a finger. If there
advertently exists the operator's finger or a tool

25 around the die 11, lowering of the safe-confirmation
member 61 will be stopped short of the lowermost

position and, after a lapse of a predetermined time,



-~

The air cylinder 65 is a small-sized so that the piston rod 68 can be B
retracted by a finger. |If there advertently exists the operator’'s fingefr-
or a tool 25 - around the die 11, lowering of the safe-confirmation nenmber

61 will be&%ﬁ?pped short of the |owernpost position and, after a | apse of a

‘predet er m ned”/ti ne, -9- the safe-confirmation nember 61 will return.to B ™
" its upper o retracted position and then will start |owering again, during™~¢"

which time the operator's finger or a tool may be renmoved. 5 An arm
66 is fixedly nounted on the piyoy @2 and is pivotally novable, in response
to the turning of the lever 63 and thus .the pivot 62, between a first

posi tion (@ ighdd-t@hfitmaitieheménbee’ 5SROI Pgeifn tH& tper nost position
of the safe-confirmation nenber 61, 10 and a second position (phantom

i nes i n kippere of) redraetedngosdttiont Aadl thenmeill posatt on of the
safe-confirmati on menber 61. Wien the safe-confirmati on nenber 61 is

| ower ed t dlaweyr ingvagadist. dogiingowhight hémabthe cererater' vbbingd®e around t he
die 15 11, an actuator 73 of a switch 67 nounted on the frame 7 is hit by
the arm 6B t490Y Fa¥ePe TePPVELal Iy noved to the second position. As a

Lesult g (e ou ol SLPRAECR ReARITRARRLETA e BRA R IR,
the first f?“ﬁf%%%&%iyfﬁé%sﬂﬁg, in response to the turning of the

lever 63 and thus the pivot 62, between a first o’
position'(SOIid lines in Figure 4) corresponding to the
uppermost position of the safe-confirmation member 61,

10 and a second pgsitioﬂ (phantom lines in Figure 4)
corresponding to the iowermost-position of the
safe-gonfirmatioﬁ member 61. When the
safe-confirmation member 61 is lowered to its lowermost
position in the absence of any obstacle around the die

15 11, an actuator 73 of a switch 67 mounted on the frame
7 is hit by the arm 66 .as the latter is pivotally moved
to the secon&'position. As a result, the switch 67
produces a command signal to energize thé air cylinder
30 to start lowering of the punch 14.

20 In operation , the first and second fastener
elements A, B are placed on the punch 14 and the die
11, respectively, with the punch 14 in retracted
position (Figure 1). Upon actuation of the air
cylinder 65, the supporting rod 60 with the

25 safe-confirmation member 61 starts to move downwardly
toward the die 1l. When the safe-confirmation member

61 arrives at its lowermost position in the absence of



elenents A, B are placed on the punch 14 and the die 11, respectively, with
‘the punch 14:in retracted position (Figure 1). Upon actuation of the air
cylinder 65, the supporting rod 60 with the 25 safe-confirmation nenber 61
starts to hove downwardly toward the di€ 11. Wen the safe-confj tion

" meib 61 arrives at its | owernost position in the absence of 10 - the

;obe¢ tor's finger or a tool around the die 11, the arm66 hits the -actuator
.73 of the switch 67 which then. produces a command signal. Thus the
"presence of no obstacle around the die has been confirmed, 5 whereupon
‘the air cylinder 30 is energized, in response to the conmmand signal, to

i I 4. h 4 |
ompress the 1199 SRR Y eier e P AR gl SR L BEIER [Gay 1y

the | imit swtchadd 46 fiis Bhd NRtaRGACY ke 6L QGLZéhoelvtmlaa Stuh rod' s

:fcap 42 to issue a command signal for the air cylinder 30 to start returning
-of the punch 14 peodicedippionifandelsianadd PeAubLi @Re pbesence of Inbt he

f;apparatus t hus constructed, because |lowering of the punch 14 does not start
_.until the absenocsbsiacire adusingcltheaddendlt hasdbeet lcbatiteed, confirmed, it
- 'Fs possible to assenble the first and second fastener nenbers A B together
+easily and 5 whereupon the air cyllnder 30 is energlzed, in response
| to the command signal, to start lowering of the punch
N 14.
As the puncﬁ 14 is fully lowered to compress the
first and second fastener members A, B against the die
10 11, the limit sw1tch 74 is hit by the contact
projection 75 on the piston rod's cap 42 to issue a
command signal fer the air cylinde; 30 to start
returninghef the punch 14 te its upper or retracted
position. | |
15 In the apparatus thus constructed, because
lowering of the punch 14 does not start until the.
absence of an} obstacle around the die il has been
confirmed, it is possible to assemble the first and
second fastener members A, B together easily and
20 correctly without any danger that the operator's finger

or a tool would be jammed between the die 11 and the

punch 14 during the assembling.

25

)1



20 correctly wi t hout any danger that t he operator s finger or a tool would

be jamred bet ween the die 11 and the puncir t4—during-—the assenbling.. 25 =-
1. An apparatus\ior assenbling a pair @ f ast ener el enents of a garnent

~Fast ener, conprzngg (a) a frane; (b) ﬂu!"ﬂus)supported FY sai d )
a vertically , = -7

“frame for 5 sup ing one of the fast
novabl e pl unger pported by said frane and carrylng *a punch'in opposite ‘3’
relation to said die for supparti,ng the other fastener elenent; (d) first
drive neans for noving said plunger 10 and thus said punch vertically'

toward %ﬂt qﬂ?y fromsaid die to join the two fastener el ements together;

(e) avertically novabl e supporting rod supported by said franme in parall el

relation to saild plaNG@parktus for asskhbiangahepadrf bemation menber
mount ed on an | ower end of said supporting rod; (g) second drive neans for

Movi Ng S st D @iemth sO bEV & Igiadileny Hetsweaarancunpetgﬁ:at; position in

whi ch said safe-confirmation nenber is disposed 20 around sai.d punch as
retracted from(sai & diramegnd a | ower nost position in which said

saf e-confirmation nenber is disposed around said die in the absence of any
obstacl e around®he ﬁhﬁthﬁéﬁdys§é§n§UEPPW§eﬁe§HsSald frame for

5 supporting one of the fastener elements,

(c) a vertically movable plunger sﬁppofted by
said frame and carrying a punch in opposite relation to
said die for supporting the other fastener element;

(d) first drive means for moéing said plunger

10 and thus said punch vertically toward and awey from
said die to join the two fastener elements together;

(e) a vertically movable eupporting rod
supported by said frame in parallel relation to said’
plunger;

15 (f} e safe-confirmation member mounﬁed on an
lower end of said supporting rod; - : o/

(g) second drive means for moving said
supporting rod vertically between an'uppermest position
in which said safe-confirmation member is'dispesed

20 around said punch as retracted frem said die, and a
lowermost position in which said safe-confirmation
member is disposed around said die in the absence of
any obstacle eround the die, said second drive means
including a pivot tutnagly mounted on.saia frame, a

25 lever_fixed to said pivot and connected at one end to

said supporting rod, and a reciprocating drive



2|nclud|ng a plvot turnably nDunted on.sai d frane a 25 | ever flxed to said

.pivot and connected at one end ng rod, and a reciprocating
-drive * C.L 'M_S ”nlmml mlmfmm connected to_the oher -end
:of\sqrﬂ~lever for turning the latter sard pve hrough a term ned
:angl ej-<and (h) neans for detecting when said 5 safe-confi on nenber.
.aMives at -said | owernpst position, said detecting neans opérable, .in
-.response to said detection, to produce D command signal- to energi ze said

“first drive neans, said detecting neans®including an armfixed to said

pivot and pi VOB?ELXtE’E¥ﬂ?'Sonhé‘?%%%tfcgﬁﬂ?égsc?é%% 408 Jeralng lyaighd ever

;ﬁand t hus said vot etween a osition corresponding to

-said uppernosttaaslhew@ﬁavfaw@ﬁléap@spn;&éna%a@ Ya pHlediidinbitfRpr ting
“rod, and a switch supported by said frame and having an actuator 15

;engageable W t Angdéd and when the latter is pivotally noved to said second
.position. 2. An apparatus according to claim1l1, said supporting rod having
~a horizontal pin slidah)yreansifed detectking whemrsasaidne end of said |ever.
20 ' 3. An apparatus accordlng toclaiml or 2, said reciprocating
“drive conprbsisgfemcenfirpat ierrmembenarpisestats %R:Jé-’orldfl"\fﬂj—’wtany

- precedin
,p 9 position, said detecting means operable, in response to

said detection, to produce a command signal to energize
said first drive means, said.detecting means including
an arm fixed to said pivot and pivotally movable, in

10 response to the turning of said lever and thus saié
pivot, between a first and a second position
corresponding to said uppermost and 1owermost
positions, respectlvely, of said supportlng rod, and a
switch supported by said frame and hav1ng an actuator

15 engageable with said arm when the latter is pivotally
moved to said second position.

A 2. An apparatus according to claim 1, said
supporting.rod having a horizontal pin slidably
received in a slot in said one end of said lever.

20 3. An apparatﬁs according to.claim 1 or 2, said
reciprocating drive comprising an air cylinder,

4. An apparatus ‘according to any preceding
claim, said safe-confirmatioh member having an opening
for the passage of each of said punch and said die.

25 5. An apparatus according to claim 4, said
safe—gonfirmation member being in the form of a ring

having an inside diameter larger than the outside



claim said safe-confirmation nenber having an 6peri| ng for the passage of
each of said punch and said die. 25 -5——An—apparatus—aecordi ng to™

claim4, said safe-tonfirmation. menber being in the formof a ring havi ng
fan insi de di aneter larger than the outside “l“ﬁ“l“l"“imumLof each of .
‘sai d punch said die. 6. An apparatus sub I ribed with 7
reference t nd as |IIustrated in the acconpahyi‘ng Ydr Awi gs 5 10 <15 20 25w
- 13 - '
diameter of each of said punch and said die. .
6. An apparatus substantially as described with

reference to and as illustrated in the'accompanying

drawings.
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