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2165884 APPARATUS FOR HOLDI NG BOXES | N ATTACHMVENT OF SAME TO SEPARABLE

SLI DE FASTENER CHAIN W TH BOX PI'N AND | NSERTI ON PIN The present invention
rekates generally to an apparatus for attaching a box to a box pin on an
end of ah el ongate separable slide fastener chain in the manuf zcisri cg a
separable slide fastener with a 5 separable end stop. Mre parwtil 8I 4 It
rel aties to an apparatus adapted to be enployed in such box attachnent
apparﬁfus for holding a box during attaching process of the latter to the
separabl e slide fastener chain. 10 There are known apparatus for
attaching a box to a box pin on an end of a slide fastener chain. One such
known apparatus is shown in Figure 10 of the acconpanyi ng draw ngs and

i ncludes a box hol der A swi ngably nounted for angul ar novenent between a
box 15 receiving position which is |ocated adjacent to the discharge end of
a box supply chute C adapted to feed boxes B one at a tine to the box

hol der A, and a box attaching position which is located in a feed path of a
separabl e slide fastener chain F having-ajpar of - 2-

APPARATUS FOR HOLDING BOXES IN ATTACHMENT OF
SAME TO SEPARABLE SLIDE FASTENER CHAIN
WITH BOX PIN AND INSERTION.PIN
The present invention relates generally to an
apparatus for attaching a box to a box pin on.an end of
an elongate separable slide fastener chain in the
manufacture of a separable slide fastener with a
5 .separable end stop. More particularly, it relates to
an apparatus adapted to be employed in such box
attachment apparatus for holding a box during attaching
proéess of the latter to the separable slide fastener
chain. |
\4' ' 10 There are known apparatus for attaching a box to
a box pin on an end of a slide fastener chain. One
such known apparatus is shown in Figure lo.of the
accompanying drawings and includes a box holder A
swingably mounted for angular movement between a box
15 receiving position which is located adjacent to the
diécharge end of a box supply chute C adapted to feed
boxes B one at a time to the box holder A, and a box
attaching position which is located in a feed path of a

separable slide fastener chain F having a pair of



| aterally aligned pins on an end thereof. As the separable slide fastener
‘chain is fed along the feed path F, the pins are received in the box B
while the latter is at rest in the box attaching position. Then, the box
and one of the pins are joined together 5 to forma separabl’'e box, the
separabl e box and the other pin jointly constituting a separabl e end stop.
The known box attachi ng apparatus havi ng such sw ngabl e box holder is -

conpl ex i nlstengdiyvral igpedwpiestore aposnchéhergofi.nchudbs seresably spids hd

mechani sm a gripper actuating nechanism and a 10 hol der rockin c,g
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| ar ge space f 0 t edi QuUS han Wth these
difficulti ég ﬁo&ﬁ gepﬁg?af{}gefa}r t’f)e et"d g Beg?’? "f“: MBvi di ng a
conpact box_attachi ra ccordin sent tion, there
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It Is el i gyed possl BB 8" sl B L 3R o B ey norov' de an

appar at us fe' 501 din la?a‘%’ox I'n ocess o I ng th oX to a box

pin on a sggg.{tqgl | argt&gﬁjrgsg%rgg@ gndtg{%gappar atus being sinple in

constructi e In eration conpact and hence occupying a
relatively small ﬁrmﬁotrprboktéttgeet aBParatlS hdU1RR!L@R thldodbge descri bed
by way of exanple with reference to e acconpanyi hg draw ngs, wherein

box holder is complex in structure because the box holder includes

a box-gripper mechanism, a gripper actuating mechanism, and a g_)

10  holder rocking mechanism. Furthermore, the swingable box holder
occupies a relatively large space for its operation and requires
a tedious handling. With these difficulties, the knou:n apparatus
fails to meet a des..ire. of p_roviding a eqmpact box attaching apparatus.
According to the pres_ent invention, there is provided

15 an apparatus as claimed in each of claims 1 to 7.



-4- Figure 1 is a vertical cross-sectional view, partly in elevation, of a
box attachnment apparatus including a box hol di ng apparatus enbodyi ng the
present invention; 5 Figure 2 is a schematic plan view of the box
hol di ng-apparatus and a box feed mechani sm conbi ned with the box hol di ng
apparatus; Figure 3 is an enlarged fragnentary perspective view of a box
hol der of the box hol di ng apparatus, the }C:V|em/shomﬁng a box retained on
t he Bex hol der before attachnment to a box“pin on a separable slide fastener
chain; Figures 4 through 6 are enlarged vertical cross- sectional views
|Ilustrat| ng successive steps of 15 operation of the box holder; Figure 7A
is a fragnmentary bottom view of an el ongat’e separabl e slide fastener chai n;
Figure 7B is a bottomview of an individual slide fastener cut off from the
el ongate separabl e 2Qt 5éibdeibved pBesiiBaby nigbhdSdfr &hethiedeht GWvent#n
Figure 8 is an enlarged fragnentary plan view the separable slide fastener
chain with thecbproviideasr epppbtetust for diadding a box in the process of

attaching the box to a box pin on a separable slide fastener
chain, the apparatus béing simple in construction, reliable in
S operation, and compact and hence occupying a relatively small
spéce for its operation.
The invention will be described by way of example with

reference to the accompanying drawings, wherein



Figure 9 is an enlarged front elevational view 25 of the box just
attached to the slide fastener chain by the box attachnent apparatus.

-5- The present invention is particularly useful when
enbodi ed in an apparatus such as shown in Figure 1, generally indicated by
the nuneral 11. 5 An el ongated separable slide fastener to be
processed by the apparatus 11 is illustrated in Figure 7A. The el ongat ed
separabl e slide fastener chain, generally indicated by the nunmeral 12 is ]
conposed of a pair of slide fastener stringers 13, 13 each conprising 10 a~
stringer tape 14 and a row of coupltifg-el ements 15 nmounted on and al ong an
I nner | ongitudinal edge of the stringer tape 14. The separabl e slide
fastener chain 12 has a plurality of longitudinally spaced, film
reinforced el enent-free portions 16 extending 15 transversely across the
stringer tapes 13. 5%94¢%m%t%§wﬁFN?FEﬁC%%d°295BXS$?E1?Baérglﬁﬁtached to

the i fronti f the stri L 14 _at h.of th
el emrent - 1 o0 BTN FL%R S 9rerof o 89K RHERFYRRENERESEACERe rovs of

coupling el engplig;ditd % Al U EANYLhpl PEe SL T LABSEy 1 ACEnL3prideaRd s
invention;
3 Figure 2 is a schematic plan'view of the box

holding apparatus and a box feed mechanism combined

with the box holding apparatus;
Figure 3 is an enlarged fragmentary perspective
view of a bok holder cf the box holding apparatus, the
1€ view showing a box retained on the box holder before
attachment to a box pin on é separable slide fastener
chain;
Figures 4 through 6 are enlarged vertical cross-
secticnal views illustrating successive steps cf
15  operation of the box holder;
Figure 7A is a fragmentary bottom view of an W/

elongate separable slide fastener chain;

Figure 7B is a bottom view of an individual

slide fastener cut off from the elongate separable
20 slide fastener chain.illustrated in Figure 7A;

Figure 8 is an enlarged fragmentary plan view
the separable slide fastener chain with the box
attached thereto; and

Figure 9 ié an enlarged front elevational view

25 of the box just attached to the slide fastener chain by

the box attachment apparatus.



positi oned between two adj acent elenment-free portion 16. A box 20 is
attached to-the box pin 18 by the apparatus 11 with the insertion pin 17
recei-ved in the pbox 20. Each of the elenment-free portions 16 has a 25 pair
of confronting U shaped recesses 21, 21 (Figure 8) defined at the inner

| ongi tudi nal edges of the stringer tapes 14, 14 adjacent to the insertion
and box pins 17, -6- 18. The recesses 21, 21 serve to facilitate

i nsertTon of the pins 17, 18 into the box 20. The elongate slide fastener
chain 12 thus assenbled is cut off acrgsg Lhe elenent-free portions 16
along a transverse line 22 at 5 the end of each of the box 20 which faces
into the U-shaped recespggs 21, 21, thereby prpfleseng anveAdivhdygl
separabl e slide fastener 23 as shown in Figure 7B. The el ongate slide
fastener chain Pamiiduberly bteefil wheal éybdédedl Dngan dppdrpaul stehugh
the apparatus 11 in such a direction that the end of each box 20 facing
into the U shapes rdvessebn 2Higwde |k, tpenéealiingiediicanedt by bbe end from
whi ch the insertion and box pins 17, 18 are introduced into the box 20 is
15 the trailingmiferads khown in Figure 1, the apparatus 11 incl udes

5 . An elongated separable slide fastener to be
processed by the apparatus 11 is illustrated in Figure

7A. The elongated separable slide fastener chain,

'\-/.
generally indicated by the numeral 12 is composed of a
pair of slide fastener stringers 13, 13 each comprising
10 a stringer tape 14 and a row of coupliing elements 15
mounted on and along an inner longitudinal edge of the
stringer tape 1l4. The separable slide fastener chain
12 has a plurality of longitudinally spaced, film-
reinforced element-free pprtions 16 extending
15 transversely across the stringer tapes 13. Aan
insertion pin 17 and a box pin 18 are attached to the
(O

inner confronting edges of the étringer tapes 14 at
each of the element-free portions 1l6. A slider 19 is
slidably mounted on the rows of coupling'élements 15 to

20 interconnect the stringer tapes 13, 13 and is
positioned between two adjacent element-free portion
16; A box 20 is.attached to the box piﬁ 18 by the
apparatus il with the insertion pin 17 received in the’
box 20. Each of the element-free portions 16 has a

25 pair of confronting U-shaped recesses 21, 21 (Figure 8)
defined at the inner-longitudinal edges of the'stringer

tapes 14, 14 adjacent to the insertion and box pins 17,



an el ongate box hol der 25 vertically disposed bel ow a feed path of the
separabl e slide fastener chain 12. The box holder 25 is slidably supported
on a horizontal 20 frame 26 and is connected to the piston rod of a first
fluid actuator, such as an air cylinder 27 so as to reciprocate -between_an
upper box attaching position (indicated by plantomlines) located in the
feed path, and a | ower box receiving position where boxes 20 are 25 3
supplied one at a tine to the box hol der 25, as described bel ow. The box .
hol der 25 has an upper portion conposed © -7- of a front portion 28 and
a rear portion 29 separated by a rete&sed portion 30

t herebetween.. The. front -porti.on 28 has in its top surface a recess 31 for
recei ving a B 2Fherreanseatolder 25 sentackoi frsibibbateainsanpibnnger 32

nmovabl y di sposed.in the r.ecessed. portion 30 f hol di ng the box_ 20 stab
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the end of each of the box 20 which faces into the
U-shaped recesses 21, 21,lthereby producing an

individual separable slide fastener 23 as shown in

W,
Figure 7B.
The élongaté slide fastener chain 12 will be
10 longitudinally fed along a feed path through the
apparatus 11 in such a direction that the end of each
box 20 facing into the U-shaped recesses 21, 21 is the
leading end and the box end from which the insertion
and box pins 17, 18 are introduced into the box 20 is
15 the trailing end.
As shown in Figure'l, the apparatus 1l includes ,
W,

an elongéte box holdef 25 vertically disposed below a
feed path of the separable slide fastener chain 12.
The box holder 25 is slidably supported on a horizontal
20 frame 26 and is connected to the piston rod of a first
fluid actuator, éuch és an air cylinder 27 so as to
feciprocate between an upper box attaching position.
(indicated by plantom lines) located in the feed path,
and a lower box receiving position whefe boxes 20 are
25 supplied one at a time to thé'box holder 25, as
described below.

The box holder 25 has an upper portion composed
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coil spring 35 acting between the slide block 34 and the rear portion 29 of
t he Jbox hol der 25. A torsion spring 36 is supported on the pin 33 and acts
between 15 the slide block 34 and the clamfinger 32 to urge the latter

cl ockwi se (Figure 1) toward the rear portion 29, thereby releasing the box
20. The clanp finger 32 has in its rear surface a recessed cam fol | ower
porti on=~#37 engageable with a cam20 38 which projects fromthe rear
portion 29 into the recessed portion 30 of the box hol der 25, the cam 38
havi ng an upper sl oped cam surface. A second fluid actuator such as an air
cylinder 39 is nounted on the | ower end pf-the box holder 25 and has a

pi ston rod 40 25 extending longitudinally in the box holder 25 and having
an upper free emdf di Sposed portimn r2t esskch posdf opoBOidbel 29v sépasatdd bl ock
34. The conpression -8- coil spring 35 is stronger than the torsion
spring 36 so thd&y theredgsred|RRKE BN |30 nor mal | y thexebatweendwer Bost
position shown in Figure 6 where the cam 38 is out of engagenent with the

recessed cam f ol§%MEr BRPTHorAR oAf RN utigestAmeSRIEAge 17 nERFe32 ThufRer -
SO o€ 092 ¥ adal e ol "o ! OO bSP RERED H0'Eir LRE, °LAIPud L9
5 a clamp finger 32 movably disposed in the recessed
portion 30 for holding the box 20 stably in the recess
31 against displacement therefrom. The clamp finger 32
is pivoted at its lower end on a pin 33 secured to an
upper portion of a slide block 34 slidably mounted in
10 the recessed portion 30 from the bottom of the latter.
The slide block 34 is urged downwardly by a compression
coil spring 35 acting between the slide block 34 and
ﬁhe rear portion 29 of the box holder 25. A torsion
spring 36 is supported on the pin 33 and acts between

e the

15 the slide block 34 and the clamp £in

sr 22 to urg

u}

W, latﬁer clockwise (Figure 1) toward the rear portion 29,
theréby releasing the box 20.
The clamp finger 32 has in its rear surface a
recessed caﬁ follower portion 37 engageable with a cam
20 38 which projects from the rear portion 29 into the
| recessed portion 30 of the box holder 25, the cam 38
having an uéper sloped cam surface. A second fluid
actuator such as an air cylinder 39 is mounted on the
lower end of the box holder 25 and has a piston rod 40
25 extending longitudinally in the box holder 25 and
having an upper free end dispbsed in the recessed

portion 30 below the slide block 34. The compression



portion 28. The clanp finger 32 has a box-retaining free end portion 41
projectable into the box-receiving 10 recessed portion 31 when the slide
block 34 is in the | owernost position. Wien the air cylinder 39 (Figure 1)
Is actuated to extend its piston rod 40, the slide block 34 is noved
upwardly fromthe | owernost position of Figure 6 15 to an upper nost

position of Figure 5, against the bias of the conpression coil spring 35.

As the clanp finger 35 nobves upwards along with the slide block 34, the ;2=
recessed cam fol |l ower portion 37 enggges the cam 38 whereupon the clanp .
finger 32 turns clockwi se by the 20 force of the torsion spring 36 to

thereby opencéie Q@MﬁQC?sViﬁgsﬁeéﬁ?§r3ihaﬁ the Roxshelndesprdmg 3ghen the
piston rod 40 is retracted downwardly away fromthe slide block 34, the

slide bl ock 84 tsatotkeedlbget htotkrdd of nbemaddyr dedidorirca@ | spring 35
thereby 25 lowering the clanp finger 32 supported thereon. As the clanp.
fi nger 32 nolewermofsthapesitias §bﬁ’r’881nsl"p|§@§ﬁe§- whiewel hier daght38ut  of
engagenment with the recessed cam - 9- | ower portion 37 to thereby
urge the cl ahp @?ﬁg@? 8pg2geTerh UbﬁhtéPEI6@Eﬁ§§@da§éﬂhéphﬂﬂyﬂﬁ'as of the

rsion rin I X is.r | in_th
torsio sg grtlon 97casg urggs gge glaﬁgefggger 35 %ounter-

clockwise against the bias of the torsion spring 36
until the clamp finger 32 abuts against the front
portion 28. ' The clamp finger 32 has a box~-retaining \/
free end portion 41 projectable into the box-receiving
10 recessed portion 321 wnen the siide bloék 34 is in the
lowermost position.

When the air cylinder 39 (Figur=s 1) is actuated
to extend its piston rod 40, the slide block 34 is
moved upwardly from.the lowermost pdsition of Figure 6

15 to an uppermost position of Figure 8§, against the bias
of the compression coil spring 35. As the clamp finger
35 moves upwards along with the.slide block 34, the .
recessed cam follower portion 37 engages the cam 38
whereupon the clamp finger 32 turns clockwise by - the

20 force of the torsion spring 36 to thereby open the
box-receiving recess 31 of the box holder 25. When the
piston rod 40 is retracted dowhwardly away from the
slide block 34, the slide block 34 is lowered by the
force of the compression.coil spring 35, thereby

25 lowering the clamp finger 32'supported thereon. As the
clamp finger 32 moves downwards, the cam 38 is progres-

sively brought out of engagement with the recessed cam



recess 31 of the front portion 28, as shown in Figure 5 4, the free end
portion 41 of the clanmp finger 32 forces the box 20 agai nst the recessed
porition 38 to thereby retain the latter. The boxes 20 are supplied one at a
time to the box holder 25 by a box feed nechanism 42, as shown in 10 Figure
2. The box feed nechanism 42 conprises a gripper 43 for holding a box 20
suppﬁkgﬁ froma chute 44 and placing the box 20 in the recess 31 of the box
hol der 25 while the latter is at rest in the box receiving position. The
gripper 43 includes a grip 15 finger 458 ptvotably novable to hold the bcx
20 on the gripper 43 and to release the box 20 fromthe gripper 43, and an
air cylinder 46 foklower poehiohg3T heo gihppeby 4erget beenchampafingepodPti on
| ocat ed adj acent to the discharge end, of the, chute 44, and an unl oadi ng 20
position | ocatedq ¥t RA/FE FHbS %33 LREF VF G bb%?t?gn%? t he box

hol der 25. To s | y. t he box 20 éo the box hol der ?ﬁ,.the ait_cylind 27
is actuated to LT P ot t od-F oF2FBuRI PN e150§9ﬁ8f88¥ %8 ?geits
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forces the box 20 against the recessed portion 38 to
thereby retain the latter.
The boxes 20 are supplied one at a time to the
box holder 25 by a box feed mechanism 42, as shown in
10 Figure 2. The box feed mechanism 42 comprises a
gripper 43 for holding a box 20 supplied from a chute
44 and placing the box 20 in the recess 31 of the box
holéer 25 while the latter is at rest in the box
receiving position. The gripper 43 includes a grip
15 £fingar 45 éivctably movabkls ¢ hold the beox 20 on the
gripper 43 and to release the box 20 frdm the gripper
43, and an air cylinder 46 for reciprocating the
gripper 43 between a loading position located adjacent
to the discharge end of ﬁhe chute 44, and an unloading
20 position located immediately above the box-receiving
position of the box holder 25. To supply the box 20 to
the box holder 25, the éir cylinder 27 is actuated to
extend its piston rod for lowering the box holder 25 to
its box-receiving position. Then the air cyliﬁder 39
25 ié actuated to extend the piston rod 40 whereupon the
clamp finger 32 is angularly moved away from the front

part 28 to open the recess 31 (Figure 5). The gripper



- 10 - 43 with the box 20 retained thereon by the grip finger 45 is noved
to the unloading position by the air cylinder 46. Then, the grip finger 45
is actuated to release the box 20 therefrominto the recess 31 of the 5 box
hol der 25. The air cylinder 39 is actuated to | ower the piston red 40

wher eupon the slide block 34 is | owered by the force of the spring 35,
during which tine the clanp jaw 32 is turned counterclockw se (Figure 4)
until the box retaining end portion 41 abuts 10 the box 20. Upon abutnment, =y
of the end portion 41 against the bex180- downward novenent of the slide ™~
block 34 is term nated. Thus, the box 20 is retained stably on the box

hol der 25. AstXZhoiwh ithd-ibpx 2@, rebabnedethered@d by nhepbaéedfdngbt-is not
present in 13 the recess 41 for sone reason, the slide block 42 is
further nnvedﬁkﬁﬁw%ﬁ%ﬁ@ 1357 theli snbpe@ingupesiting brakpef Bdger 32 i npi nges
against the front portion-28 of the box, hol der 25. Such further donward '
movenment of tel iNidefe 4 ockTren; he (FRiRpEERGRT of St ke BS%“EGeﬁstQO

detected by a sensor 47 such hof oel ectric switc sensi ng
proximty svmﬁ%ﬂ?a ?kﬁ%%tf@ €%$ re Epﬂohnb?eEQﬁcESS?SthleE 55 the

47
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nove t he
lowered by the force of the spring 35, during which

time the clamp jaw 32 is turned counterclockwise ' o
(Figure.4) until the box retaining end portion 41 abuts
10 the box 20. Upon abutment of the end portion 41
against the box 20, downward movement of the slide
block 34 is terminated. Thus, the box 20 is retained
stably.on the box holder 25. As shown in Figure 6,

when the box 20 is misplaced or it is not present in

fh

A 1 | 2 I
1 £cr scma reascn, the slide b

lock 42 is

ko
(V1]

further moved downwardly by a distance L until the
clamp finger 32 impinges against the front po:tion 28 o
of the box holder 25. Such further donward movement of
the slide block 34 i.e. the absence of thé box 20 is

20 detected by a sensor 47 such as a.photoelectric switch
or a metal sensing proximity switch. Upon detection of
the non-presence of the box 20, the sensor 47 sends an
eleétric signal to a control unit (not shown) to
automatically rectify such improper condition.

25 With the box 20 properly retained on the qu
holder 25, the air cylinder 27 is actuated to move the

box holder 25 upwardly to the box attaching position



box hol der 25 upwardly to the box attaching position - 11 - located in
the feed path of the separable slide fastener chain 12 (Figure 1). The box
att’achment apparatus 11 further includes a punch 48 vertically novably
mounted on the frame 26 in alignment with the 5 box holder 25 for attaching
the box 20 to-the box pin 18 (Figure 3) on the slide fastener chain 12. As
best "§hown in Figure 9, the punch 48 has on its |lower surface a central
recess (not designated) for receiving the clanp finger 32, and a projection
49 for 10 plastically deform ng the material of the box 20 and the box pin
18 to clinch themtogether. The box 20 thus clinched has a rectangul ar
recess 50 (Figure 8) which forns a conprenentary | ocking jaw interlocking
the box 20 and thech®ediih e H¥EHdd dfhand idpdagenaiiigdaim 12 is
severed along the transverse line 22 into an individual separable slide
fastener 23, as fhewener Khaimed 27 AFarothréB.1)The Thax Bk aryt dohmgritn 18 may
be made of a synthetic resin, in which instance an ultrasonic horn is

enpl oyed i nst ead appatria¢uysuddh £48 tder20 rasl ude swel purnwh bidk @ timhldgx pi n
18. Alternatively, the box 20 may be snapped over the box pin 18 as the
slide fastener chovably meunkesh®id the & S pgk Figgnment with the

5 box holder 25 for attaching the box 20 to the box pin
18 (Figure 3) on the slide fastener chain 12. As best_.
shown in Figure 9, the punch 48 has on its lower
surface a:central recess (not designated) for receiving
the clamp finger 32, and a projection 49 for _

10 plastically deforming the material of the box 20 and
the box pin 18 to clinch them together. The box 20
thus clinched has a rectangular recess 50 (Figure 8)
which.forms a comprementary locking jaw interlocking

the box 20 and the box pin 18. Thereafter the slide
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o 22 into an individual separable slide fastener 23, as
shown in Figures 7A and 7B. The box 20 and box pin 18
may be made of é synthetic resin, in which instance an
ultrasonic horn is employed.instead of the punch 48 so

20 as to weld the box 20 and.box pin 18. ALternatively,
the box 20 may be snapped over the box pin 18 as the
slide fastener chain 12 is threaded through the box ‘20
while the latter is retained in the feed path of the
slide fastener chain. In this instanqe, the punch 48

25 may be omitted.



mhiIe‘TTmr+1ﬁﬁﬂaL44}—LeLained in the feed path of the slide fastener chain.
nst ance, the punch 48 25 may be omtted. - 12 - CLAIME: -
appar MH ,ﬂﬂﬂ"mwm box in the process of attaching the box to a-+box
pin o rable slide fastener fed along a fed path;
conprising: 5 *(a) a franme; (b) a box holder vertically novably
nmounted on said frame and reciprocably novabl e between a box attachi ng
position located in the feed path of the 10 separable slide fastener
and a box receiving position renote fron1said box attachi ng position,

box hol der

t her ebet ween, a recessed portion, said

i ncluding a pair of spaced { % jrst and second portions and,
|

rst portion having a recess f

recei ving thecbaxys:l5 said second portion having a camfacing said
recessed portion;, (c) a slide block vertically novably di sposed in said
recessed portion; (dl.a @nagpparagers FoLotlal npuntwsk oin sl 20 sl
bl ock and having afree end portion engageable with

10

15

20

25

process of attaching the box to a box pin on an end of
a separable slide fastener fed along a fed path,
comprising:

(a) a frame;

(b) a box holder vertically movably mounted on
said frame and reciprocably movable between a box
attaching position located in the feed path of the

separable slide fastener chain and a box receiving

position remote from said bcx attaching position, said

box holder including a pair of spaced first and second
portions and; therebetween, a recessed portion, said
first portion having a recess for receiving- the box,
said seccnd perticn having a cax facing said*ré:essed
portion;

(c) a slide block vertically movably disposed in
said recessed portion;

(d) a clamp finger pivotably mounted on said
slide block énd-having afree end portion engageable with
the box to reléasably retain the latter in said

recess, and further having a portion engageable with

said cam to cause said clamp finger to angularly move

toward and away from said first portion, in response to
vertical movement of said slide block, thereby bringing
said free end portion into and out of engagement with

the box;

1. An

chai ™

saﬁ%ﬁ

or-

de



the box to rel easably retain the latter in said receggj_aﬁaf?ﬁ?FﬁéT“‘*‘-

havgng a portion engageable with said camto cause saidlﬂ“ i
angul arly, nove taward and away fromsaid first portion, li m,mr!wmﬁ
vertical novement of said slide block, thereby bringing said fteewe *
port-ion into and out of engagenent with tHe box; - 13 (e) first neans
for “veLli cally noving said box holder; and (f) second neans for vertically
novi ng said slide block. 2. An apparatus according to claim1l1, .said cam5
projecting into said recessed portion, said portion of said clanp finger

including a recess receptiye of said projecting cam 3. An apparatus

according to claim1 o(lg% ’s%ﬁotd ﬂ?ﬁ"%e@%%d"?ﬁé’é-ﬁélbbnpvim sgid Hdx st spring
acting betmeenhgghgrae%% portion and said slider block to urge the latter
ina first direcfion,’ and an actuator operative to urge said slide block in

Said rirst 15 spring g0 ArkmsE s [Bbe WEPELLRTLTHRVIN i3 7 O
slide block.
2. An apparatus according to claim 1, said cam
5 projecting into said recessed portion, said éortion of
said clamp finger including a recess receptive of said
projecting cam. | |
3. An apparatus according to claim 1 or 2, said
10 Second means comprising a first spring acting between
said second portion and said slider block to urge the
latter in a first direction, and.an actuator operative
to urge said slide block in a second direction opposite
to said first direction, against the bias of said first
15 spring.
W, 4. An apparatus according to claim 3, said
- first spring comprising a compression spring, said
actuator comprising an air cylinder mounted on said box
holder and having a piston rod engageable with said
20 slide block.
5. An apparatus according to claim 4, including
a seéond spring acting between said slide block and
gsaid clamp finger to urge.thg latter away from said
first portion, said first spring being stronger than
25 said second spring.
6. An apparatus according to claim 4 or 5, said

piston rod.being substantially received in said box



first s a-—eonpressi on spring, said actuator conprising an
air cylinder mounted on said box holder and having a piston rod engageabl e
with Sauﬂmnmllluﬁllgjﬁ 5. An apparatus according to claim4, including
a secon tween said slide block and said clanp ‘finger to
urge the T atter away fromsaid first pgﬁtlon said first spring being
stronger than 25 said second spring. “An apparatus according to claim4
or 5, said piston rod. being substantially received in said box -14- =+
hol der and having a free end di sposed in said recessed portion and

engageabl e m]ﬁa %’Hcfjhﬁ\lzi e b# Kend - c{lsésge%pw dﬁpgﬁ&%@@é@%&@ié# as

described wt erence as illustrate I gures of the
acconpanyi ngheA¥ES1e with said slide block. '

. 7.. An apparatus substantially as described with reference

to and as illustrated in Figures 1 to 6 of the accompanying drawings.




