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conpl eti on of £hi gone thing, the fastener cham must be
maintained in a successive, unidirectional

movement throughout the mechanical cycle

of operation for placing a slider on the

stringer tape, positioning and securing end

25 stops thereon, and cutting the chain (o

individual slide fastener lengths. While it

is desirable for accurate positioning of the

slider and top stops that the tape be first cut

and spread before these parts are mounted.

30 this has been considered difficult to achieve

without discontinuing the flow of the chain.

One prior-art method teaches securing the

parts to the fastener chain without having

to discontinue its movement, but has the

35  drawback that the chain is forced spread at

its intermittent element-free or space portions

for positioning the sliders and top stops. Not

only does this method require complicated

mechanisms, but also it cannot ensure the

40  accuracy required to position the top stops

with respect to the inner edges of the tape.
Furthermore, since this prior-art method
requires that the chain be cut to unit lengths
after the assembly of the parts to the tape still
spread apart, it is difficult to provide straight
cuts at right angles to the axis of the chain.
For these and other reasons, there has been
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machine.

The invention consists in a method of
assembling sliders and top stops on a fastener
chain having a pair of tapes, each tape having
a plurality of portions, each portion having a
row of elements interlocking with the row on
the corresponding portion of the other tape,
this method including the steps of advancing
the chain to a first position, delivering a slider
and either one or two top stops from a supply
means to a parts holder device, moving this
parts holder device into alignment with the
path of travel of the chain, moving the chain
from the first position into a second position
in a direction towards the parts holder device,
threading the free end portioh of each tape
through the slider, spreading apart the free
end portion of the opposing tapes and- then
locating the top stop or stops on the tape or
the two tapes respectively, clamping the
top stop or stops to the tape or two tapes
respectively and cutting the first portion of
each tape from the second portion.

The invention also consists in apparatus
for assembling sliders and top stops on a
fastener chain having a pair of tapes, each
tape having a plurality of portions, each
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upon the grippers 7 release the assenbled clanping operation, the eighth
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feeder and a vertically movable block known, hence not illustrated.
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55
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member;

Figure 5 is a perspective view, partially
exploded, illustrating another form of the
parts holder and its associated parts feeder of
another form embodying the invention;

Figures 6u and 6b are schematic plan views
illustrating the manner in which the parts
holder receives two top stops from the parts
feeder;

Figure 7 is a perspective bottom view
illustrating the parts holder of Figure 5 as
positioned in alignment with a horizontally
moving fastener chain for the transfer to this
latter of the slider and top stops;

Figure 8 is a plan view of a still another
form of the parts feeder embodying the
invention, said feeder being movable with

There are shown the coacting vertical
cutters 6 which are connected to a suitable
drive (not shown) for operation in response
to the activation of the feeler 4.

Designated at the reference numeral 7 are
two opposing grippers each comprising a pair
of clips accommodated in a gripper holder
box 8, these grippers being referred to
hereafter as first grippers in contrast to the
aforesaid second gripper 5. The gripper box
8 is provided with a downwardly extending
slide pin 9 for slidable engagement with a
longitudinal guide slot 10 along which the
first gripper 7 is transported, said slot 10
being formed in a longitudinal plate member
10a secured to the machme table (not shown)
and having a dog-leg part 10'.

The tape 1 receives a slider and top stops
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and top stops swings into the path of the tape wll
vari ous changes may
made t herei n w t heut—departing—from-the—65--
scope of the appended cl ai ns.
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feeder for top®stops delivery may be placed18iﬁﬁ stops on a fastener chain 3
having a pair o .operati of, a sin of
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travel of the chaunwnwma @mwyws gmv oh oppe 440, so that it may swing rpiop “ ?ﬁ -
yardly pine S a
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in the path Yatlehiel sidat ghyts; %m fét“él E“ sarﬁgg ‘ﬁle’ft §a$a‘t’0;, ! ogu n85
so that the first Qsé?ﬁni%‘éb i ﬁz:kr p e NGt
slider passes thetg8idobentehr QU;Q ide Q)yQaK/érSLa 0| Ghdépendel) from the baaiel 34, \I the @ipst
stops froma suppl povrbla fegert IG vatfh pdeme@eces @8 as*rzl(at upveed St()k@jéfre bﬂQCk §7 @hﬂltﬁ@gttmetht WO
@jong ac ngages
Fows par ]E}IFEF its 0 %\2@3%21 ?ﬁgf rela {:é% l(E)a he “support El in, tE: % %E?
the two tapes and fak rfé% op lel5to pleven debBlingBF O S@Hsd glrt‘i?
travel top stop i®spenga]®ed u@nemakwhmemm@ eahﬂMwuhawdysmxtdh;mhmlehmB&
nmovi ng the chain fhegside phatep Msltm t%%l@ fF Uslﬂf;g Ofaﬁhg l‘gﬁ?y B thy ok 80 against gges
20 position it oaﬁaﬁ‘gtﬁ%ﬁm‘aﬁaﬁe B P hierPRysrae g (P SioRs &%
for opening apart nMe@persely.B&cending of '&}Q\/I@Eldﬁ ke IO dfcﬁenh@h(d@[o Ei@WtCS ,64-6b and 7
threading the to spsdadiegds tto e opp %clt aE&yﬁaGﬂoa ifipatiag of the parts feeder and
' other aoamst tension in the sprmgs 22. The holder assembly accordmg to the invention.
lower pomted end of each cam plate 20 This modification is essentially analogous in
* 35  terminates just short of an elbow 23 serving construction to the embodiment discussed in 100
‘ as a stopper for resting the leading top stop connection with Figures 3u-3d, with the
thereon and attached to the bottom of exceptions which will be described below.
the side chute 13, leaving thereat a space or The parts feeder 11 shown in a partly
opening 24 just large enough to allow one top exploded view of Figure 5 is provided with
40  stop T to slip into the parts holder 12 whose slider stopper 39 adapted to place thereon 105
construction is hereafter described. The one slider at a time in the manner shown,
vertically reciprocable lever 17 has a finger and with separable top stop stoppers 40
25 adapted to engage and transfer the leading corresponding in function to the elbows
slider S to the parts holder 12 during each 23 attached to the side chutes 13 shown in
45 downstroke of the lever. As better shown Figures 34, 3¢ and 3d. Each top stop stopper 110
in Figure 3¢, the transfer of the slider is 40 comprises an upper movable plate 41 and
simultaneous with that of the top stops a lower stationary plate 42. The upper plate
because the cam face 19 is calculated, as 41 is provided with a cut-in part 43 designed
aforementioned, to permit the side chutes 13  to facilitate the transfer of the leading top
50 to meet together over the parts holder stop to the parts holder 12. 115
12 when the lever 17 has descended to the The parts holder 12 cooperating with the
position for placing the slider onto the parts parts feeder 11 just described is similar to its
holder 12. first embodiment shown in Figure 35 in that
The parts holder 12 is illustrated in Figure it is also movable arcuately in the manner
55  3b as comprising a slider nest 26 formed with illustrated in Figure 4. In addition to the 120
a block member 27 and spring-actuated side arcuate movement, this parts holder modifi-
walls 28 whereby the nest 26 resiliently cation 12 of Figure 5 is arranged to move
engages and releasably retains the slider S, horizontally toward and away from the parts
and two opposed top stop nests 29 formed feeder in order to receive the parts therefrom.
60 with a spring-actuated yoke member 30 It comprises an upper block member 44 anda 125
‘ associated with bars 31 for resiliently lower block member 45. The upper block
. engaging and releasably retaining two top 44 has integral therewith a movable yoke 30
stops T at a time. The slider nest 26 is spaced having a wing part 46 on each side and has
apart from the top stop nests 29 by a block mounted thereon a support block 47 which is
65 32 so that the former precedes the latter in stationary with respect to the movable yoke 130



free end portion of each tape through the neans for clanping the or each

top stop slider, spreading apart the free end portion of to the
associ ated tape, supply neans for t he—epposi ng-tapes —and—therr—+o€cat i ng
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two tapes respectively,
hol der 90
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hold the top stops resiliently between the
wings 46 and the lugs 48, before the yoke
30 finally releases the stoppers 40 and returns
to its normal position. Each support block
47 is provided with shoulder portion 47
for abutting against each top stop chute 13,
which is held stationary in this modification,
and thus for limiting the forward movement
of the parts holder with respect to the parts
feeder 11.

Figure 7 illustrates the parts holder 12 of
Figure 5 as in engagement with the tape 1 for
securing thereto the slider and top stops. It
will be appreciated that the motion of the
yoke 30 and that of the slider jaws 49,
respectively, serve the purpose of leaving the
top stops and slider with the tape. 1t will also
be appreciated that the backward movement
of the yoke 30 may be slightly increased so
as to ram the wings 46 against the lugs 48

manner already discussed in regard to the
parts feeder 11 shown in Figure 3a.
Depending upon a design choice, either of the
projections 61 and 63 may be arranged to
make an extra short stroke to clamp the top
stop securely to the tape.

Reference lastly to Figures 10 and 11
shows a roller conveyor assembly for
drawing the assembled tape out of the
machine which essentially comprises a pair
of drive rollers 64 and a pair of vertically
displaceable pressure rollers 65, both pairs
being disposed in vertically opposed relation.
The rollers in each pair are horizontally
spaced apart to leave a sufficient clearance
for the path of the slider. Referring
specifically to Figure 11, it will be seen that
the upper rollers 65 are freely mounted on
their respective shafts 66 which are secured to
a bridge member 67 having a center portion
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fromthe second portion thereof.
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and ei t hergrippees Gradivavoe tihetweeniSthe rollers

65 and the rollers 64. The gripper holder 8
stops at a predetermined point in the path of
the tape at which the upper rollers 65 are
situated on the horizontal section of the
holder 8, as seen in Figures 10 and 11, where-
upon the grippers 7 release the assembled
tape and the holder 8 begins to retract. This
retraction of the holder 8 causes the upper
rollers 65 to descend along the cam surfaces
72 until they come into contact with the tape
and press this against the lower rollers 64
whereupon the tape is frictionally transported
down the periphery of the rollers 64 and into
a tape chute 73.

Having thus described the construction
and arrangements of the important mech-
anical componenis according to the inven-
tion, the operation thereof will now be
discussed in connection with the preferred
embodiment of the assembling machine
generally depicted in Figure 1.

The fastener chain or tape 1 advances to a
first point in its path at which the leading one
of the elements 2 on the tape contacts the
feeler pin 4, whereupon the mechanical cycle
of operation commences in accordance with
the invention. The first phase of the cycle
thus begins with activation of the feeler 4 in
contact with the leading element on the tape
1, whereupon the feeler 4. connected to a
solenoid (not shown) supplies power to the
mechanical clutch which drives the coacting
vertical cutters 6. In the second phase of the
mechanical cycle, the coacting cutters 6
operate in response to the solenoid connected
to the feeler 4, sever the tape 1 and move
back apart out of the path of the tape. This
is followed by the third phase of the cycle
wherein the parts holder 12 carrying a slider
and top stops swings into the path of the tape
and stands by at a second point in the path
of the tape at which the tape is assembled.

leading end, which has just been cut and
ady ce to the second point, whereupon a

slxt phas lows. ln this phase,
the ta e 1se\&£ﬂ&ﬁeﬁ

h¥lphris: holder

%‘ isrﬁreah HAQ égﬁj Eigshder

WS stener

er fi &!pk% Sifghtly

the slot 10, followed by positioning the top
stops on the inner edges of the tape.

In the seventh phase of the cycle, the punch
heads 38 of the reciprocating block 37 clamp
the top stops securely to the tape. Im-
mediately before the completion of this
clamping operation, the eighth phase of
the cycle occurs in which the second gripper
5 on stand-by grips the leading end of
the assembled tape simultaneously as the first
grippers 7 release the same.

The ninth phase of the cycle simultaneous
with the completion of the above clamping
operation sends the parts holder 12 now
empty back to the original horizontal
position along the arcuate locus illustrated in
Figure 4, for receiving another set of one
shder and two top stops from the parts feeder

The transfer of these parts from the
feeder 11 to the holder 12 constitutes the
tenth phase of the cycle.

In the eleventh phase of the cycle, the first
grippers 7 return past the cutters 6 and the
feeler 4 to the original posmon shown in
Figure 1. while the second gripper 5 retracts
in the opposite direction drawing the
assembled tape out of the machine until the
leading element of the ensuing tape unit of
the chain contacts the feeler 4. At this time
point, the mechanical cycle is repeated.

The described operation and the apparatus
to carry this operation into practice are
simple and reliable. Yet, as compared to
hand assembly of sliders and top stops to
the chain, including isolated chain cutting
operations as in conventional practice, the
rate of assembly is increased manifold.

While specific embodiments of the inven-
tion have been shown and described to
illustrate the application of the invention, it
will be understood that various changes may
be made therein without departing from the
scope of the appended claims.
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on one of the two tapes, clamping this top 10. Apparatus as claimed in any of claims
stop to its associated tape and cutting the
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first portion of each tape from the second
portion.

3. A method as claimed in claim 1
including the step of gripping the fastener
after the top stops have been clamped
thereto, drawing the fastener until the second
portion of each tape is in the first position
and then cutting the first portion of each tape
from the second portion thereof.

4. The method according to any of claims
1 to 3 wherein the parts holder device moves
arcuately into and out of the path of the
chain.

5. The method according to any of claims
1 to 4 wherein said parts holder moves
vertically into and out of the horizontal path
of movement of the tapes.

6 to 9 wherein the supply means includes a
pair of opposed, side chutes for delivery of
top stops and a chute for sliders extending
between the two side chutes.

11. Apparatus as claimed in claim 10
wherein the parts holder device has nests for
receiving the slider and top stops delivered
from their respective chutes and means for
resiliently holding the slider and top stops in
their nests.

12. Apparatus as claimed in claim 11
including lever means for forcing the leading
slider into its nest, a cam means associated
with said lever for moving said opposed side
chutes toward and away from each other to
transfer a top stop from each chute into its
associated nest in said parts holder device
and a movable member adapted to support
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a first position, delivering a slider and a top
stop from a supply means to a parts holder
device, moving this parts holder device into
alignment with the path of travel of the chain,
moving the chain from the first position into
a second position in a direction towards the
parts holder device. threading the free end
portion of each tape through the slider,
spreading apart the free end portion of the
opposing tapes and then locating the top stop
on one of the two tapes, clampmg this top
stop to its associated tape and cutting the
first portion of each tape from the second
portion.

3. A method as claimed in claim 1
including the step of gripping the fastener
after the top slops have been clamped
thereto, drawing the fastener until the second
portion of each tape is in the first position
and then cutting the first portion of each tape
from the second portion thereof.

4. The method according to any of claims
! to 3 wherein the parts holder device moves
arcuately into and out of the path of the
chain.

5. The method according to any of claims
1 to 4 wherein said parts holder moves
vertically into and out of the horizontal path
of movement of the tapes.
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cutter means are provided for cutting ea
tape between the first and second portions

thereof.

8. Apparatus according to claim 7 wherein
the moving means includes a drive roller and
a vertically displaceable pressure roller
engageable therewith for frictionally driving
the completed fastener out of the apparatus.

9. Apparatus according to any one of
claims 6 to 8 wherein the parts holder device
is arranged to move in an arcuate path in
a vertical plane between the engagement
position and a supply position.

10. Apparatus as claimed in any of claims
6 to 9 wherein the supply means includes a
pair of opposed, side chutes for delivery of
top stops and a chute for sliders extending
between the two side chutes.

11. Apparatus as claimed in claim 10
wherein the parts holder device has nests for
receiving the slider and top stops delivered
from their respective chutes and means for
resiliently holding the slider and top stops in
their nests.

12. Apparatus as claimed in claim 11
including lever means for forcing the leading
slider into its nest, a cam means associated
with said lever for moving said opposed side
chutes toward and away from each other to
transfer a top stop from each chute into its
associated nest in said parts holder device
and a movable member adapted to support
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