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latter to Initiate the lowering of said ram; an actuating lever pivotally
mounted on said frame, The present invention relates to an apparatus
said actuating lever having at its front end portion for automatically
assembling a pair of fastener    a lower sloping edge and at its rear end a
elements of  a garment fastener, such as a snap    5    projection
engageable with an actuator of said button, a hook-and-eye fastener or an
ornament,   switch; an extension spring normally urging said with a garment
fabric disposed between the two     front end  portion  of said  actuating
lever fastener elements. More particularly, the inven-   upwardly; a leaf
spring connected at Its rear end tion relates to such, an automatic
fastener       to a lower level edge of said actuating lever and at
assembling apparatus of the type In which a drive   10  its front end a
safety cover, said leaf spring for lowering a punch toward a die is
actuated by   defining in a free form with said sloping edge a stepping a
foot pedal.                            triangular space; and a pull rod
connected at its U. S. Pat. No. 3,292,837, issued Dec. 20, 1966  upper end
to said front end portion of said discloses an automatic fastener
assembling         actuating lever and at its lower end to a foot apparatus
of the type mentioned above. Accord-   15   pedal. ing to this prior
apparatus, an actuating means for  Many other advantages, features and
additional the drive to lower the punch generally Includes a  objects of
the present invention will become channel-shaped cover pivotally mounted on
a        manifest to those versed In the art upon making frame by a pivot,
and an Inverted L-shaped lever   reference to the detailed description and
the pivotally connected at its rear end to the pivot and   20
accompanying sheets of drawings In which a at its front end to a garment
presser. The front   preferred structural embodiment incorporating end of
the cover is normally urged upwardly by     the principle of the present
invention is shown by an extension spring. A compression spring is
way of illustrative example. mounted between the cover and the lever so as
to     Figure 1 is a fragmentary front elevational view normally urge the
lever away from the cover. The   25   of an automatic fastener assembling
apparatus cover is operatively connected to a foot pedal via  embodying the
present invention; a pull rod. As the foot pedal is stepped to pull the
Figure 2 is a side elevational view, partially in front end of the cover
downwardly against the      cross section, of Figure 1, showing a safety
cover bias of the extension spring, the front end of the  In lowered
position; lever is lowered under the bias of the compres-   30  Figure 3 is
a front elevatlonal view of a portion sion spring to cause the garment
presser to press  of Figure 1, showing the safety cover in lowered the
garment fabric against the die. As the foot    position; pedal is further
stepped, the front end of the cover  Figure 4 is a plan view of a lower
unit; and Is further lowered against the bias of the exten-    Figure 5 is
a front elevational view, partially in sion spring and also against the
bias of the   35   cross section, of Figure 4. compression spring. As a
result, the rear end of    Figures 1 through 3 show an automatic fastener
the cover is raised to depress a plunger of a      assembling apparatus for
joining a pair of first microswitch, thus energizing the drive to lower
and second fastener elements P1, P2 together in the punch. However, this
prior apparatus is dis-   clenched condition with a garment fabric C sand-
advantageous in that the actuating means   40   wiched therebetween. In the
illustrated embodi- requires a relatively large number of components,
ment, the first and second fastener elements P1, thus making the apparatus
complex in construc-     P2 comprise a hook and a hasp, respectively. The
tion and hence expensive to manufacture.           hasp has at least two
apertures, and the hook has The present invention seeks to provide an
at least two spikes projecting from a hook body automatic fastener
assembling apparatus in   45   for piercing through the garment fabric C
and also which an actuating means Is composed of a          for being
inserted through the apertures in the reduced number of components, thus
making the      hasp and clenched at the underside of the hasp. apparatus
simple in construction and hence inex-     The apparatus comprises an upper
or punch pensive to manufacture.                            unit a lower or
die unit 30, a first chute 2 for According to the present invention, there
is  50   feeding successive first fastener elements P1 provided an
apparatus for automatically assemb-    from a first feeder 1 toward the
upper unit, and ling a pair of fastener elements of a garment
successive second chute 4 for feeding a second fastener with a garment
fabric sandwiched there-   fastener elements P2 from a second feeder 3
between, comprising: a frame; a pair of vertically  toward the lower unit
30. aligned upper and lower units supported by said   55  The apparatus
also has a pusher 21 for frame for receiving the respective fastener
supplying the first fastener element P1 from an elements, said lower unit
including a die, said    outlet (lower end) of the first chute 2 to the
upper upper unit including  a  ram  reciprocably         unit. The pusher
21 is connected to a distal end of supported by said frame and having a
punch         a piston rod 23 of an air cylinder 22 horizontally movable,
in response to reciprocating movement   60   slidably supported on a frame
6. An extension of said ram, toward and away from said die to join  spring
24 is mounted between the frame 6 and the the two  fastener elements
together; an air        air cylinder 22 to normally urge the latter right-
cylinder operatively connected with said ram for   wardly to such a
position that a front end of the moving the latter vertically; a switch
operatively  pusher 21 Is normally disposed below the upper connected with
air cylinder for energizing the   65   unit as the air cylinder 22 is
de-energized. When 2    
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energized upon actuation of a  34 of the air cylinder 33 is extended upon
energi- microswitch 13 (described below) located at a    zation of the air
cylinder 33, the guide member 36 fixed position, the piston rod 23 is
shrunk to   with the die 32 slides on the support block 31 until retract
leftwardly from the position of Figure 1  a fastener supporting seat 42 in
the die 32 arrives against the bias of the spring 24 so as not to    5
at a generally C-shaped (as viewed in plan) obstruct the downward movement
of the upper      fastener holding member 41 which is disposed at unit.
the lower end of the second chute 4 for receiving The upper unit includes a
guide 19 fixed to the  the successive second fastener elements P2 one frame
6, a ram 17 vertically reciprocable on the  at a time. After a second
fastener element P2 Is guide 19, and a punch 18 supported on a lower   10
transferred from the fastener holding member 41 end of the ram 17. The ram
17 is connected at an  to the fastener supporting seat 42, the die 32 Is
upper end thereof to a piston rod 16 of an air   returned to a fastener
joining position where the cylinder 15 fixed to the frame 6. When the air
fastener supporting seat 42 with the second cylinder 15 Is energized upon
actuation of the   fastener element P2 is vertically aligned with the
microswitch 13 (described below), the piston rod   15   punch 18. Thus the
successive second fastener 16 is extended to lower the ram 17 and hence the
elements P2 are automatically supplied to the die punch 18.
32. The apparatus also has a mechanism for actuat-   The operation of the
apparatus will now be ing the switch 13. The mechanism includes an
described with reference to Figures 1 through 3. actuating lever 8
pivotally mounted on the frame   20    In Figure 1, as the non-illustrated
foot pedal is 6 by a pivot 7, and a pull rod 5 connected at Its  stepped,
the pull rod 5 is pulled downwardly to lower end to a foot pedal (not
shown) and at its  cause the actuating lever 8 to pivot clockwise upper end
to the actuating lever 8. The connection  about the pivot 7 against the
spring 9 so that the of the pull rod 5 with the actuating lever 8 is such
inclined die 32 Is depressed by the lower end of that when the foot pedal
Is stepped, the actuating   25  the safely cover 11 as shown in Figures 2
and 3, at lever 8 is pivotally moved clockwise (Figure 1)  which time the
actuating lever 8 assumes a about the pivot 7 against the bias of an
extension  substantially horizontal posture with the projec- spring 9. The
spring 9 is mounted between the    tion 14 spaced from  the plunger of the
frame 6 and a front or right end portion of the  microswitch 13 and also
with the triangular space actuating lever 8 to normally urge the front end
30   S between the sloping edge 12 and the leaf spring portion of the
actuator lever 8 upwardly. The    10. Then a garment fabric C is registered
with a upward movement of the front end portion of the  register mark M
attached to the safety cover 1 1. actuating lever 8 is restricted by a stop
20       With the garment fabric C thus placed in correct mounted on an
upper portion of the guide 19. At  position, as the foot pedal is further
stepped to its rear or left end portion, the actuating lever 8   35   pull
the pull rod 5 downwardly from the position has a substantially upwardly
directed projection  of Figures 2 and 3, the actuating lever 8 is 14 that
is engageable with an actuator or plunger  pivotally moved clockwise from
the horizontal of the microswitch 13 to actuate the microswitch  position
against both the bias of the extension 13 when the actuating lever 8 Is
pivotally moved  spring 9 and the bias of the leaf spring 10 to clockwise
(Figure 1) by the action of the foot pedal   40   reduce the width of the
space S as the leaf spring (not shown) and hence the pull rod 5.
10 yields upwardly. As a result, the projection 14 The front end portion of
the actuating lever 8 is  at the left end of the actuating lever 8 is
raised to taper and has at its lower side a sloping edge 12.  depress the
plunger of the microswitch 13 to A leaf spring 10 is fixed at its rear or
left end to a  actuate the microswitch 13, energizing the air lower level
edge 12a of the actuating lever 8 and   45   cylinder 15. extends in a free
form as an extension of the level  As the ram 17 Is lowered upon
energization of edge 12a, thus defining with the sloping edge 12a  the air
cylinder 15, the punch 18 is moved toward triangular space S. The leaf
spring 10 has a yield  the die 32 to join the first and second fastener
strength higher than that of the extension spring  members P1, P2 together
in clenched condition 9. A safety cover 11 is mounted on a front or right
50   with the garment fabric C sandwiched between end of the leaf spring 10
perpendicularly thereto.  the two fastener elements. Thus safety during the
The lower unit 30 includes a support block  31  assembling of the fastener
members is guaran- fixed to the frame 6, a die 32 slidably supported  teed
by two-stage stepping of the foot pedal. on the support block 31, a
horizontal air cylinder  According to the apparatus thus constructed, 33
fixed to the support block 31, a guide member   55   since two-step pivotal
movement of the actuating 36 fixed to a piston rod 34 of the air cylinder
33  lever 8 as pulled downwardly by the double-stage through the medium of
a generally L-shaped       stepping of the foot pedal is accomplished
simply connector 35, and a die holder 37 fixed to the   by providing the
sloping edge 12 at the underside guide member 36 by a pair of threaded'
bolts 38,  of the front end of the actuating lever 8 and by 38 (Figure 4).
The die 32 is pivotally connected to   60   using the extension spring 9
and the leaf spring the die holder 37 by a pin 39. A compression      10,
it is possible to minimize the number of parts spring 40 acts between the
die holder 37 and the  of the actuating means without any risk of impair-
die 32 so as to normally urge the latter to an   Ing safety so that the
apparatus can be manufac- inclined position (phantom lines in Figure 5) in
tured easily and inexpensively. which its distal end is raised. When the
piston rod   55 3    



5               EP 0253387 B1                       6 Claims
sprung (14) aufweist, der mit einem Betatiger des Schalters (13) in
Eingriff bringbar ist; sine Zugfe- 1. An apparatus for automatically
assembling a    der (9), die den vorderen Endbereich des Betiti- pair of
fastener elements (P1), (P2) of a garment   gungshebels (8) normalerwehse
nach oben bela- fastener with a garment fabric (C) sandwiched    5    stet;
esne Blattfeder (10), deren hinteres Ende mit therebetween, comprising: a
frame (6); a pair of    einer Unterkante (12a) des Betitigungshebels (8)
vertically  aligned  upper and  lower units         verbunden !st und deren
vorderes Ends mit einer supported by said frame (6) for receiving the
Sicherheitsabdeckung (11) verbunden ist, wobei respective fastener elements
(P1), (P2), said lower  die Blattfeder (10) im entlasteten Zustand mit der
unit (30) including a die (32), said upper unit  to   geneigten  Kante
(12)  eanen  dreieckigen including a ram (17) reciprocably supported by
Zwischenraum (S) begrenzt; und elne Zugstange said frame (6) and having a
punch (18) movable,    (5), deren oberes Ends mit dem vorderen Endbe- in
response to reciprocating movement of said       reich des
Betltigungshebels (8) verbunden Ist ram (17), toward and away from said die
(32) to     und deren unteres Ends mit dem FulSpedal ver- join the two
fastener elements (P1), (P2) together;   15   bunden ist. an air cylinder
(15) operatively connected with       2. Vorrichtung nach Anspruch 1, wobei
die said ram for moving the latter vertically; a switch  Blattfeder (10)
sine grolere Federkonstante hat (13) operatively connected with air
cylinder (15)   als die Zugfeder (9). for energizing the latter to initiate
the lowering of said ram (17); an actuating lever (8) pivotally   20
Revendlcations mounted on said frame (6), said actuating lever (8) having
at its front end portion a lower sloping   1. Apparell pour assembler
automatiquement edge (12) and at its rear end a projection (14)     une
paire d6le6ments de fermeture (P1), (P2) d'un engageable with an actuator
of said switch (13);    dispositif de fermeture de vetement, le tissu (C)
an extension spring (9) normally urging said front   25   du vetement dtant
pris an sandwich entre ces end portion of said actuating lever (8)
upwardly; a  6l6ments de fermeture, comprenant: un batl (6), leaf spring
(10) connected at its rear end to a     une paire de blocs sup6rieur et
inferieur alignes lower level edge (12a) of said actuating lever (8)
verticalement et support6s par lWdit bMti (6) pour and at its front end a
safety cover (11), said leaf  recevoir les el6ments de fermeture respectifa
(P1), spring (10) defining in a free form with said   30   (P2), ledit bloc
inferieur (30) comprenant une sloping edge (12) a triangular space (S); and
a pull  matrice (32), ledit bloc sup6rieur comprenant un rod (5) connected
at its upper end to said front    plongeur (17) supporte en vue d'un
mouvement end portion of said actuating lever (8) and at its  de
va-et-vient par ledit bMti (6) et comportant un lower end to a foot pedal.
poingon (18) pouvant, en r6ponse en mouvement 2. An apparatus according to
claim 1, wherein   35   de va-et-vient du plongeur (17), se rapprocher et
said leaf spring (10) has a yield strength higherthan  se!loigner de la
matrice (32) pour assembler les the yield strength of said extension spring
(9).    deux 6l6ments de fermeture (P1), (P2); un verin pneumatique (15)
relie fonctionnellement audit Patentansprfache
plongeur pour d6placer ce dernier verticalement; 40   un Interrupteur (13)
reli6 fonctionnellement au 1. Vorrichtung zum automatischen Zusammen-
verin pneumatique (15) pour mettre en fonction ffgen von zwei
Verschiulelementen (P1, P2)          ce demier de manibre a declencher
l'abalssement aines Klelderverschlusses mit elnem dazwischen      du
plongeur (17); un levier d'actionnement (8) angeordneten Klelderstoff (C),
umfassend: alnen     mont6 de faqon pivotement sur Ie bMti (6), ledit
Rahmen (6); zwei vertikal fluchtend angeordnete   45   levier
d'actionnement (8) comportant A sa partie obere und untere Einheiten, die
zur Aufnahme der    termninale avant un bord inferieur Inclin6 (121 et A
betreffenden Verschlulelemente (P1, P2) durch       son extr6mit6 arriere
une salllie (14) pouvant den Rahmen (6) abgestGtzt sind, wobei die untere
venir en contact avec un 6l6ment d'actionnement Einheit (30) ain Gesenk
(32) und die obere Einheit  de l'interrupteur (13); un ressort (9)
travaillant en eanen Stolel (17) enthalt, der durch den Rahmen   so
extension et sollicitant normalement la partie (8) hin- und herbeweglich
abgestitzt lst und ainen  terminale avant du levier d'actlonnement (8) vers
Stempel (18) aufweist, der infolge der hin- und     le haut; un ressort
plat (10) reli6 A son extremit6 hergehenden Bewegung des St6Bels (17) zu
dam        arribre au bord infbrieur (12a) du levier d'action- Gesenk (32)
hin und von diesem weg bewegbar         nement (8) et, a son extr6mit6
avant, un couvercle ist, um die beiden Verschluielemente (P1, P2) zu   s6
de s6curit6 (11), ledit ressort plat d6finissant, 3 vereinigen; einen
Prneumatkzylinder (15), der mit  l6tat non band6, avec ledit bord plat (10)
d6finis- dam Stempel gekuppelt ist, um diesen vertikal zu    sant, dans son
6tat non contraint, avec le bord bewegen; elnen Schalter (13), der mit dem
Pneu-     incline (12) un espace triangulaire (S); et une tige
matikzytinder (15) gekuppelt ist, um diesen zur     de traction (5),
reli6e, A son extremit6 sup6rieure, Einleltung der Abwsrtsbewegung des
Stolels   60   a ladite partie terminale avant du levier d'action- (17) in
Betrieb zu setzen; einen Betltigungshebel   nement (8) et, b son extr6mit6
inf6rieure, A une (8), der auf dam Rahmen (6) schwenkbar gelagert
pedale. 1st, wobei der Betilgungshebel (8) an seinem          2. Appareil
selon la revendication 1, dans lequel vorderen Endbereich sine genfigte
Unterkante        le ressort plat (10) a une raideur superieurea  la (12)
und an selnem hhnteren Ends einen Vor-   65   rsideur du ressort (9)
travaillant A lextension. 4    


