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(57} ABRSTRACT

An apparatus Tor inserting @ slider onto a Hexible spper
lape, comprising: & zipper tape guide that supports a seetion
ul sipper tape 1o a4 slider [nsertion zone and guides advance-
ment of the spper tape along a line; a mechanism for
displacing a sluler from a pre-inserliion position to an
inserted position on the seetion of the spper tape located in
the slider insertion zone; and a slider guide Tor guiding the
slicler from a fransition point 1o the pre-insertion position.
The shider puide is configured so that the slider travels along
a geoerally U-shaped path in s transit from the transiion
point W the pre-insertion position. The slider guide may be
a4 chanoel confipured 1o maiotain one end of the slider
constanly 0 the lead as it moves along, the channel.

30 Claims, 11 Drawing Sheets
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1
METHOD AN APPARATUS FOR
POSTTIONING SLIDERS FOR AUTOMATED
SLIDER INSERTION

BACKGROUND OF THE INVENTION

This inventnn generally relates to shider-nperated plastic
zippers intended Tor use 0 reclosable pouches, bags or other
packages. In particolar, the invention relates to methods and
apparatus for feeding sliders 1o a slider nsertion device.

Reclosable fastener assemblios are uselul For scaling
thermoplastic pouchies or bags. Such fastener assemblics
often jnchxle a plastic zipper and a shider. Typically, the
plastic zippers include a pair of interlockable Dastener ele-
mwents, or profiles, that form a closure. As the slider moves
across the profiles, the peofiles are opened or closed. The
profiles tn plastic zippers can take oo vacious configurations,
e dnteclocking ciboand groove elements having so-called
male and female profiles, interlocking alternating hook-
shaped closure elements, cle, Reelosable bags having slider-
operated zippers are gencrally more desirable to consumers

than bags having zippers without sliders because the slider
climinates the need for the consumer o align the nterlock-
able zipper profiles before causing those profiles o cngape.
Conventinnal slider-operated zipper assemblics typically
comprise a plastic zipper having two interlocking profiles
and a slider for opening and closing the zipper. In one type
ol slider-operated sipper assembly, the slider straddles the
zipper and has 4 separating finger al one cod that s inserted
between the profiles 10 force them apant as the slider s
muoved along the zipper in an opening, direction. The other
end of the slider is sulficiently narrow 1o force the profiles
inte congagement and close the zipper when the slider is
moved along the spper in o closing direetion, (hher types of
slhider-nperated zipper assemblics avoil the use ol a sepa-
rating finger. Forexample, ULS. Pat. No. 6,047,450 discloses
a zipper comprising a pair of mutually imeclockable profiled
structures, purtions of which form a fulerum about which the
profiled structures may be pivoted out of cogagement when
lower edpes ol the bases are foreed towards cach other.
An improvement i sliders is disclosed in TS0 patent
application Ser. No. 10:096,409 Jiled oo Mar. L1, 2002 and
entitled ~Insertion Apparatus for Attaching Sliders ono
Zipper Bags and ilm™, This shider can be inserted oo the
zipper in a mannes such that the zipper will be secured 1o the
slider. As a result, during an opening of the reclosable bag
the interlocking closure clements of the zipper will not
unintentionally re-engage within the slider. Lor example, a
re-cngapgement of the interlocking closure elements coulid

oceur when the zipper opening end of the sluler is pushed
toward a closed zipper pack position. Such a re-engagement
can oeeur during operation of the zipper or if the slider s
inserted too Tar rom a slider end stop on the zipper. By
reducing the possihility of unmtentional re-engagement of
the interlocking members of the profiles, production of
defective bags is reduced.,

U8, patent application Ser. Noo 10096409 discloses a
slider lnsertion apparatus comprising an activator that opens
a first portinn of a zipper tape, a pusher that insers the slider
onto a second poction of the zipper tape, and a zipper sude
that holds a third portion of the zipper tape closed. The
sipper guide and the activator with pusher are manufactured
to facilitate forward movement of the zipper tape within the
slider tnsertinn apparatus; to properly positiog the profiles of
a section of zipper for slider insertinn; and 10 secure an
adjacent seetion of the zpper when the slider s inserted. A
loading rack with a supply ol sliders may be part of the slider
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insertion apparatus, with the loading rack being a mechani-
cally attachable device or module.

Ny shiders 10 a slider Insertion
device are disclosed 1o LS. patent application Ser. No.
L0 L06,687 (incorporated by reference berein) filed on Mar
. 2002 and entitled ~Swstemn for Transporting Sliders {or
Zipper Bags™. That application discloses feeding sliders into
a slider insertion device by means o a condud that only
aceepts correetly oriented asymmetric sliders, It does ot
disclose 4 means For reversing the orientation of the sliders
tor certain applications withoutl drastically inercasing equip-
ment Costs.

Forexample, o certamn circumstances i s possible to feed
the sliders to the slider nsertion machine only from the same
side that the zipper tape s being fed, This is e in cases
where the zipper tape advancement apparatus oo the other
sile of the slider insertion device interferes with or pre-
cludes the ionstallation of slider Teeding apparatus on that
uther side. Howewer, for different packaging applications,
the oricntation of the sliders being inserted onto zipper tape
may didler. In one case, the sliders need to be inserted with
the opening, cocd of the sliler Teading in the direction of
zlpper tape advancement, while i another case, the sliders
need to be nserted with the elosing end leading,. I the slider
feeding apparatus can only be [nstalled oo the side of the
slicler insertion device opposite o the side on which the
zipper tape advancing apparatus resules amcl i the slider
feeding apparatus can only feed asvmmetric sliders baving
4 particular oricntation, then o order to have the capability
o apply shiders oriented i etther direction, twao separate
slicler feeding appacatus would be oeeded, one for cach
application. This increases cquipment cost. There is a newd
for an cconomical solution that will allow the same slider
teeding apparatus 1o be used for packaging applications that
require slider insection with a leading closing endd and those
that reguire shider insertinn with a leadiog opening, end.

tems for transporting

BRILE DESCRIPTION OF THLE INVENTION

The preseat oventon s drected 1o methocds and appa-
ratus for reversing the orentation of slidlers a1 a pre-insertion
posilion as compared o the orientation that would ordinarily
be dictated by the design of an existing slider Feeding
apparalis.

One aspect of the nvention s an apparatus for inserting
aslicdder ono a flexible zipper tape, comprising: a Zipper lape
sulde thal supports a seetion of zipper tape noa slider
insertion zone and puides advancement of the zipper tape
along a line; a mechanism for displacing a slider from a
pre-insertion positon o an insecled position on the section
ol the zipper tape located o the slider nsertion zone; and a
chanoel that guides the slider from g trapsition point 1o the
pre-insertion position. The channel has a contoured axis and
a cross-sectinnal profile at each point along the contoured

axis that is shaped to limit changes 1o orientation of the
shider relative 1o the channel as the slider travels alony the
chanoel W a degree that the orientation of the slider Tollows
the orwentation of the section of the channel 0 which the
slicler 1s positioned. The channel s contoured so that the
orientation of the slicder, relative 10 a fixed frame of reler-
cnce, changes during the transil from the transition point to
the pre-insertion position by oot less than 90 degrees.
Another aspect ol the invention s an apparatus for
mserting a slider ooto a Hexible zipper 1ape, comprising: a
zipper tape suide that supports a section of zipper tape in a
slider nsertion zone and guides advancement of the zpper
lape along a line; a mechanism Tor displacing a slider from
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a pre-insertion position to an inserted position on the scetion
of the zipper tape located in the slider insertion zone; and a
shider puile for puiding the shider from a transition pomt 10
the pre-insertion position. The slidder suide is configured so
that the slider travels along a generally U-shaped path in ils
transil rom the transition poiot 1o the pre-inseriion position,

Adurther aspect of the invenlion s an apparatus compris-
»a shider insertinn device that can be actuated 10 displace
a slidder from a pre-tnsertion posilion to an mserted position
on a seetnn of wipper tape located i a slidec insertion zone,
the slider [nsertion device comprising a st chanoel or
puiding successive sliders rom 4 slider cotry point o the
pre-insertion position; a tape drive assembly that can be
actuated 1o advance the zipper tape i a firs direction away
from the slider insertion mechanism, the tape drive assembly
being located oo one side of the mechanism; and a slider
feeder tube located on the other side of the slider insertion
muchanism for feeding successive sliders toward the slider
entey point, the slider Jeeder 1ube comprising a second
chanoel that puides the slider fTom an entry end to an exit
end. The exit end of the seeond channel s connected o0 the
slider entry point. The first and second channels are aligned
and in communication fo allow sliders to pass from the slider
Teeder mibe o the slidler insertion device. Portions of the first
and seeond channels at the channel connection are oricnted
so that sliders passing from the shider feeder tube 1o the
slider msertion device are moving with a velocily compno-
nent directed inthe first dicection, while a portion of the first
channel proximal 1o the pre-inseriion position is oriented so
that sliders guided into the pre-insertion position are moving
in 4 seeond direetion generally opposite to the first direction.

Adurther aspect of the nvention 1s a method for nserting
a shder on a zipper tape, comprising the follmwing steps:
achvancing the zipper tape 0 a first dicection o a position
whereat a slider insertion arca on the zipper tape 18 situated
in 4 slider insertion zone; guiding a slider from a souree of
sliders 1o a transition point where the slider 1s moving with
a velocty component cicected i the first direction while
maimtaining the shider with ooe end constantly o the lead;
pulding the slider fram the transition point o a pre-insertion
position opposite the slider insertion arca on the sipper tape
while mamntaming the slicler with the one end constantly
the lead, the slider approaching the pre-insertion position by
moving in a seeond direetion generally opposite 1o the first
direction; and inserting the slider from the pre-insertion
position onlo the slider insertion area of the zpper tape.

Yer apother aspect of the invention s a method for
inserting shiders on a zipper tape at spaced intervals therea-
long, comprising the Tollowing steps: intermitently advanc-
ing the zipper tape through a slider iosertion zone, the
advancement being inoa lirst direction transporting sucees-
sive sliclers {rom a starting pomt to a transdion pomt oear the
slider sertion zone with an opening ead of the slider
constantly leading, cach slicler passing through the transition
point with a velocity having a component parallel to the fist
direction; transporting cach suceessive slider from the tran-
silion point 1o the slider insertion zone with the opening end
of the slider constantly leading amd with a rotation compo-
nent, cach suceessive slider intermittently entering the slider
inserlion zone with its opening end lacing o a second
direetion opposite o the first direction; and intermittently
Inserting cach successive slider 1o the slidler insertion zone
onto cach successive section of the zipper tape rescling 0
the slider insertion zone.

Other aspects of the invention are disclosed and claimed
Lrelow,
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BREILE DESCRIPFITON OF THLE DRAWINGS

FIG 1 is a drawing showing an isometric view of nne type
ol slider that can be wserted oo a zipper using the slider
insertion apparatus disclosed herein.

FIGS, 2 and 3 are drawings showing respective end views
ol the zipper opening end and zipper closing encd of the slider
depicted 0 FIGL 1, with the slider shown encompassing a
portion of 4 zipper.

FIG, 4 18 a drawing showing an [somelric view of a
reclosable plastic bag having a zipper operated by the slider
shown in TGS, 1 3.

FIGS. 5 and 6 are drawings showing bottom and top
views, respectively, of portions of a slider Insertion appara-
s in accordance with one embodiment of the present
iventiom.

FIG. 7 s a drawing showing an exit encd view of a leeder
tube that feeds sliders from a source of slidlers o the slider
insertion apparatus depicted o FIGS. § and 6

FIGS, 8—10 are drawings showing rear, bottom and {romt
{partially sectioned) views of an upper slider base incorpo-
rated in the apparatus depicted i FTGS. 5 and 6.

FLG 1T s a drawing showing a rear end view ol the slider
insertion apparatus depicted in FIGS. 5 and 6.

FIG. 12 s a drawing showing a partially seetioned end
view ol the vipper fape amd means for grippoy, the zipper
tape, the latter forming pact of the slider insertion apparatus
depicted 1o F1G. 11,

FIG. 13 1s a schematic showing a side view ol various
parts of the disclosed embodiment in relation 1o a slider
being nserted o a zipper tape.

FIG. 14 s a drawing showing a front view of part of atape
drive assemibly that can be used to advance the zipper tape
o which the apparatus disclosed herein inserts sliders.

DETAITLED DESCRIPTION OF TTHE
INVENTION

Reference will now be made to the drawings, in which
similar elements o different drawings bear the same refer-
coce numerals. For the purpose of illustration, the present
invention will be described with refercnce to insertion of a
slider of the type depicted o FIG. L However, application
of the slider posttioning system of the present invention is
not limited o slidees of the type desceribed below.

The slicler M) showa in FIGL T comprises a top wall 16 and
upposing side walls or arms 17 and 18 integral with opposite
sides of the top wall 16, forming a channel having a zpper
openiny, el 12 andd a zipper closing end 14 The slider
comprises a keeper 15 extending downward from the top
wall 16 and disposed between anms 17 and 18, The slider
turther comprises a plurality of mutually aligned, longitu-
dinally extending retaining shoulders 19 projecting from the
sicle wall 17, ancdd a pluraliy of mutually aligned, longiu-
dinally extending retaining shoulders 200 projecting from the
side wall 18, 'The retaining shoulders 19 and 200 are shown
as separale; however, the shoulders may be continuous along
the length of the slider Tk

The keeper 15, as well as the retaming shoulders 19 and
20, secure a zipper within the slider M), as shown in FIG. 2.
TG 2 0s an end view of the zipper opening end of the slider
10 with the slider shown encompassing o portion of a Zpper
25 of atype known to those skidled v the art. In the stare
depicted in FICG 2, the keeper 18 secures an interlocking
member 22 of zipper pant or hall 24 of zipper 25 by
preventing the interlocking member 22 Tom moving loward
the mating interlocking member 26 of zpper part ar hall 28,
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If'the interlocking members are formed of a sutliciently suff
material, the inteclocking member 22 may include a slight
recess 10 accommlate the keeper 15 By preventing move-
munt of the interlocking member 22 towards the iterlocking
mwemiber 26, the zipper parts 24 and 28 alwavs remain
partially disengaged at the opening end, thereby reducing
the possibility of an unintentional full engagement of the
interlocking membuers withio the slider.

The arms of the slider are designed with interior surfaces
having lower portions that converge ina dircetion from the
opening end of the slider o the closing cod, and having
upper poclions that diverge in the same direction. The lower
portions on the terior surfaces of the shider arms 17 and 18
press the bottom edges of the interlockable members 22 and
26 toward cach other when the slider is moved o the closing
direction. These membuers are designed with surfaces that
conperate 1o form a fulerum, about which the interlockable
muembers rotate when their bottom edpes are pressed
togethier, causing the zpper portions above the fulerum point
to separate. lo particular, the male and female profiles
disengape, therehy opening the vipper as seen in TG 2.
Conversely, when the slider 1s moved in the opposile or
opening direction, the upper portions of the interior surfaces
of the slider arms press the upper portions of the interlock-
able members 22 and 26 together, causing the zipper o
close, as seen i FIG. 3.

FIG. 4 s an dsometric view ol a reclosable bag 44
incorporating a slider W and a zipper 25 of the above-
deseribed types. The zipper 28 Is disposed across the trans-
verse top adees 42 and 43 of the front and rear walls of
reclosable bag 44, I use, the stradidling slider T s slidable
aloog, the wpper inoa closig dicection A o cause the
interlocking members 22 and 26 10 be Tully eogaged. When
the slider 1V is moved inoan opening direction 13, the
interlocking members are disengaped by pinching the arms
17 and 18 at the zipper opening eod 12 of the slider 1.

The present invention relates o an apparatus for autn-
mated [nsertion of sliders on zipper tape. One embodiment
of such an apparatus s shown in FIGS, § and 6. 116G §is a
bottom view showing portions of the slider insertion appa-
ratus Trom a slider cotry pomt o a pre-msertion position at
the terminus af a U-shaped slider base: FIG. 6 15 a top view
of some of the same parts, such as the U-shaped slider base,
as well as other parts oot visible in FIGL S, such as the zipper
puile.

The slider base comprises a U-shaped lower slder base 31
{seen in FIG. §) and an upper slider base 32 {seen in FI1G. 6),
which are fustened together to form a U-shaped channel that
reverses The orentation of the sliders to be inserted during
their transit alony, the channel. The slider base 31:32 15
conoected to an aic et rail 71 by means of a pair of splice
plates 34 (seen o FLG. 6) and 35 (seen o FLIG. §) and a
support plate 36, The numeral 73 designates a cover Lor the
awr jet ratl 710 The ate et cadd has a chanoel Tor slicders that
Is aligned and in communication with an eotry end of the
U-shaped channel. A jet of air, produced by conventional
mieans nol shown, propels the sliders along the air jet rail and
toward the slider base, The air jet rail 71 is 1o turn conneeted
to i feeder tube connector 74 having a connector cap 76. The
feeder 1ube connecter 74 has a channel for sliders that s
alipned and in communication with the channel of the air jet
rail. The female end of 4 lexible feeder tube (shown in FLG.
Ty s press-1it on ancd fastened to the tapered end of the feeder
tbe connector 74 As seen in FTIG. 7 the Teeder tube 72 has
a channel 78 with a recess 80 that receves the projection 11
(see FIGS. 2 and 3) of cach slider. Consequently, a slider of
this construction may not enter the feed tube channel unless

6

i1 has the orientation dictated by the channel profile, which
in the disclosed embodiment s that the opening end of the
slicler be leading, The feeder tube also has a recess 79 shapad
o receive the tapered end of the feeder tube connector 74.
When the feeder twbe s connected 1o the feeder i
connector, channel 78 of the feeder tube communicates with
the channel inside the fecder mbe connector.

The result s a continuous channel that runs from the
remote end of the feeder tube o the pre-insertion position.
The remote end of the Teeder il is, 1o tur, coupled 10 a
souree ol sliders, such as a vibratory hopper (ool shown).
The feeder tube is made of a flexible material, such as
polyurethane rubber (70 durometer). (Mher moklable resil-
ient materials can also be used. A resilient material prevents
the feeder wbe from axially twisting or kinking, thercby
allowing the feeder tube 1o be formed as a curved path from
s remote end to the entry pont on the slider insertion
apparatus, ve., feeder tube conoector 74, The feeder tube is
molded with a channel profile (seen in FLG. 7Y that cosures
cfficient passage of the sliders without jamming during
operatiog. Tncach section of this continuous channel, the
slicler o fransit s maintamed with one and the same end
constantly o the lead. 1o the embodiment disclosed hereln,
the opening end of the slider leads throughout its transit from
the source 1w the pre-insertion position,

Referring again 1o FIG. 5, slidders origmating at the
vibratory hopper (not sherwnd travel, in succession, through
the feeder twbe (oot shown o FIG. §), the fecder tube
conneelor 74, the alr jet rail 71, and the slider base formed
by parts 31 and 32, The lead slider is stopped ar the
pre-tnsertion position wheo s leading eod abuts the acti-
vating fock (described 1o detan]l below). Each successive
slider takes ts place at the cod of the line of sliders, which
line can extend all the way back 1o optical seosors supported
by a pawr of sensor mounts 75, ooly ooe of which s visible
in FIGL S, along the air qet cad 710 I the sensors detect the
absence nf a shider a1 the monuored location 1o the aur jet ratl,
a signal s produced to the programmable controller that
results in more sliders Leing supplicd from the vibratory
hopper 10 a manner disclosecd o the aforementioned TS,
patent application Ser. No. 100906, 409. T a slder s detected
at the monitored position, then no new sliders are supplicd.

The structure of the upper slider base 32 is shown in
FIGS. B=100 As best seen 1o VTG, B, upper slider base 32 hax
a penerally U-shaped recess 82 on one side which s coverad
by the opposing Hat surface o 1he Tower shider base, forming
a4 U-shaped shider chanoel when the lower slider base ix
Fastened to the upper slider base, The entrance 83 at the top
ol the recess represents A transiion point in the transit ol the
slicler from the air jet radd 1o the slider base. The slider
channel formed by the covered recess 83 has a contoursd
axis and a cross-sectional profile at cach poim along the
contoured axis that is shaped o lmit changes in orientation
ol the moving slicler relative o the channel. The slider
follows the orwentation of cach section ol the channel
throwgh which the slider passes. Lo the disclosed embodi-
ment, the channel 15 contoured so that the oricntation ol the
shider, relative to 4 fixed frame of reference, changes during
s fransit from the transition pownt to the pre-inseriion
posiion by 180 deprees. However, it is within the scope of

relative o the zipper tape guide sothat the slider is rotated
by less than 180 deprees (bt oot less than 90 degrees).
The upper sliler base 32 also has a recess 84 on s
npposite sile for receiving a capture spring assembly (em
30 in FIG 6). The werminus of the curved recess 82 com-
municates with an offset 85 (best seen in FL1GL 8), in which
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the activator with pusher (oot shown o FIG, 8) operale and
i which the next slider to be inserted s helkl o oa pre-
inserton position. The upper slider base further comprises a
channel 86, by means ol which the recess Tor the capture
spring, assembly communicates with the slider insertion
sune, Le., the wone traversed by a slider during an insertion
operation. The capture spring passes through channe] 86 and
projects into the slider insertion zone at a posuion where the
short leg of an incoming slider will sit atop of the capture
spring and thos the slider will be held o the pre-insertion
pusition,

The slider isertion operaton will now be described with
reference 1o FIGS T 130 As previously describuecd, when the
slider arrives at a pre-insertion position vnder the aclivator
with pushier §2 (see LG 11, the capture spring holds the
correctly nrented sliler in place. During subsequent slider
inserton, the pusher 53 (see FIG 13) will push the slider 1
toward the zipper tape 25 with sufficient foree 1o overcome
the holding foree being applicd by the capture spring. The
activator with pusher 52 Is moved {rom a retracted position
to an extemded posiion by an air cylinder 34 Tor inserting a
shider omto an underlying section of the zipper 1ape.

I addition o the slider being correctly positioned prior 1o
insertion, the zipper tape must also be correetly positioned
and supported in that correet position during slider insertion,
As previously describecd, 4 zipper comprises interlockable
zipper pants, cach zipper pact comprising a profiled closure
clement and an zipper Hange connected 1o the closure
clement. The closure clements have complementary male
and female profiles that enable the closure clements o be
interlocked when engaped by the moviog shider during use
by the consumer. Lach zipper is cutoft from a continuous
zipper tape. Thus, the zipper tape has the same profile as that
ol the zipper o the completed reelosable package. For the
purpose of illustrating the present invention, the zipper
eripping andd slider wsectinon operations will be describued
with reference to a zipper tape having the profile of the
clused zipper depicted o TG, 3.

In the avtomated slider insertion apparatus depicted in
FIG. 11, the zipper fape s threaded over a saddle 44
comprising an elongated upright plate. The bottom edge of
the saddle 40 is welded inoa groove formed inoa guide
weldment 68, The saddle 40 extends substantially perpen-
dicular to guide weldment 68, which is fastened on opposing
sides to respective hanger plates 464 and 466, The hanger
plates are in turo fastened to the slider base 32, extending in
parallel 1o cach other. The hanger plates 460 and 4646, in
combination with the connecting guide weldment 68, pro-
vide a structure foc supporctiong the saddle #) inoa fixed
position below the slider base. As will be described below,
the hanger plates also support respective aic cylinders 38a
and A8 for moving respective aripper lngers 480 and 486
that grip the spper tape during slider insertion,

As seen in FICE b, the saddle 4 has a straight contact eidee
41, The zipper tape sils aganst contac! edee 41 ducing slider
insertion and slides along cdge 41 during sdpper tape
advancement. The positional relationship of the saddle edage
41 and the Apper tape 28 s shown o FLG. 120 ' The saddle
40 15 flanked by the zipper flanges 24 amd 28 of the
interlocked zipper halves, while the underbelly of an oppos-
ing section of the zipper tape sits against the contact edae 41
ol the saddle 40

To eosure that the zipper tape s correctly posiioned pruor
to slicler tnsertion, a pair of ecipper fingers 482 and 485,
disposed on opposite siles of the zipper tape 25, prip a
section of the zipper tape that is adjacent o the seetion of
zipper tape oo which the slider will be inserted. Lach gripper
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finger is movable between respective extended and retracted
positions by operatinn of air cylinders 38 and 38h. The
gripper fingers are alternately extended concuccently and
retracted concurrently. The gripper finpers 480 and 486 ocip
the zipper tape 25 when the gripper logers are in their
extended positions (as seen in FLG. 123 the pripper fingers
do not grip the zipper tape when the gripper fingers are not
i thewr extended positions. The extended gripper fingers
torm a Vshaped space therebetween that s intersected by
the contact edge 41 of the saddle #0. When the gripper
fingers are in their fully retracted positions, there is suflicient
clearance between the gripper fingers and the saddle for the
zipper tape with an inserted slidler theceon o pass theough,
which 1s not the case when the gripper fingers are extended.

In the disclosed embodiment, cach gripper finger com-
prises a respective angled block. However, the grippers may
have other geometries. The inclined surface of cach angled
block, which surface contacts the wipper, may oplionally be
lextured or serratled to Pacilitate pripping of the nelined
surfaces of the A-shaped zipper tape. However, pressure
applicdd by smonth surfaces is also deemed 1o be “prippiog™.
In the extended positions shown n FIG. 12, the aripper
fingers 48¢ and 486 push the closure members of the zpper
halves together and against the top of the saddle 40, therelhy
securely holding a first section of zipper tape o a lixed and
proper posdion Tor receiving a slider.

Referring, oow 1o FIG. 13, while a first section of the
zlpper tape 25 Is held closed by the gripper 48, the activator
64 and the pusher 83 pertorm the zipper activation and slider
msertion functinns respectively. In pacticular, the activator
aml pusher are moved from a retracted position 1o an
extended position by activation ol an awr cylinder {item 54 in
LG, 8). The activator 64 has the shape of a Fork (as seen in
II1G. 6). During the extension stroke, the activating fork 64
cogages a second section of the zipper tape 25, while the
pusher 53 pushes a slider 1honto a third section of the zipper
tape 25, The gripper fingers, pusher and activating fork are
arranged so that the fnserted slider lies between the extended
aripper fingers and the extended activating Tork, The arrow
i FICE 13 {as well as the arrows in TGS 5 and 6) indicates
the direction of zipper tape advancemuent following cach
slider insertion. Thus, on the kading side of the slider
insertion arca the zipper tape 25 1s held closed by the gripper
48, while on the lagging side of the slider fnsertion area the
zipper tape 25 s opened by the activatiog fork 64, which has
the effect of opening an adjacen portion of the zipper tape
in the slider insertion arca, where keeper 13 (see FLIGL 2) of
the slider 10 will cngape the female zipper profile.

More specifically, the activating fork 64 offscels the inter-
locking closure members in a sechion of the zipper tape
adjacent the slicler msertion arca. This causes the offset
portions 1o disengage, Le., open partly, Reterring back to
116G, 2, when the interlocking elosure members 22 and 26
are offset in relation to cach other, the keeper 15 can propecly
secure the interlocking member 220 Thus, the zipper section
at the opening end of the slider s activated in the sense of
being held partly open by the keeper. Coineiding with the
movemenl of the activating fork 64 the pusher 83 [nserts the
slicler 10ron the zipper tape 25, As the slider is tserted, the
melined sikle surfaces ol the A-shaped zipper shown in
FIGS. 2 and 3 cause the slider side walls to ex outward. The
slider returns 0 an uoflexed state when the projections
directed inward from the bottems of the slider sile walls
latch under the bottoms of the zipper profiles.

As previously mentinned, the extension and retraction of
the gripper fingers 8y and 486 and the pusher 53 are
achivved In the disclosed embodiment by means of respee-
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tive air ecylinders 38, 386 and 5, shown in LG, 6,
Alternatively, hyvdraulic eylinders coulid be used. Operation
of the evlimdlers is controlled by a programmable controller
{noot shown), which selectively activates the supply of fluil
to the eylinders in accordance with an alsorithm or logieal
scquence, The controller may also take the form of a
Compuier Or @ processur having assoclated memory that
slores a computer program foc operating the slider insertion
apparatus. The controller s programmed 1o control cylinders
38, 386 and 54 so that the slider s inserted by pusher 53
only while the gripper fingers 48q and 486 are in their
respective extended positions, The controller 1 {further pro-
grammed 1o control cylinders 38 and 385 sothat the prippuer
finpers move from their respective retracted positions 1o
their respective extended positions concurrently and viee
versa, The controller is {urther programmed o activate a
tape drive assembly for intermittently advancing the zipper
tape after each slider insertion.

One type of tape drive assembly s shown in FIG. 14, This
assembly pulls the zipper tape of connected slider-zipper
assermblios forward, toward the tape application station. The
tape drive mechanism comprises an idler roller 90 and a nip
rooller 92 having roller faces that meet squarely to form a nip.
The zipper anges of the lape sepment exding the slider
euile are threaded through the nip. The nip roller 92 15
rotatably supported by respective Hanged bearings 114
mounted o an adjustment plate 94 by means of respective
bearing housings 98 at opposite ends of the aip roller 92, The
mueans for adjusting the vertical position of the adjustment
plate 94 are not shown, The nip roller 92 is held 1o position
by a pair of spacers 116 and threaded set collars 118, A
pearbelt pulley 100 is mounted o the end of the shatt of the
aip roller. The pulley s deiven by a gearbelt 102 {(shown in
section i FTIGE 14), causing the aip roller 92 to cotate. A
programunable controller (not shown) contrals a servomolor
{also not shown), which in turn drives the pulley 104,
causing the nip roller 9210 rotate to the extent needed 10 fewd
the tape one zipper increment. The pressure exerted by the
aip roller Y2 on the idler roller 90 i0 o causes the idler
roller 90 1o rotate (o the opposite direction. The idler roller
90 is ratatably supported at its ends by respective bearings
L seated in mounting plates 104 ancd 106 respectively. The
iller raller 900 s held in posiion by a paic of spacers 110 and
threaded set collars 112,

The zipper tape with sliders inserted thereon s guided
toward the tape drive assembly shown in FIG. 14 by o slider
vuide not shown, The sliders travel along a straight channel
i the slidde guide, while the zipper Tanges pass through and
protruce out a slot i the side of the slider pude. When the
aip roller is rotated, the friction and compression caused by
the surface of the nip roller o eontact with the zipper Hanges
pushes the zipper flanges throueh the nip. The kller roller 9
has anannular groove 91 ancd the nip coller 92 has an annular
eroove 93 The groove 91 and 93 are equal in width and are
alipned to form a space 96 which is shaped and sized 1o
allow passage therethrough of the sliders mounted oo the
achvancing zipper tape.

The oip roller 92 remains stationary while the slider-
zipper assembly at the end of 1he tape is sealed to the bag
making film and cut off. At the same time, the slider
insertion machine s inserting another slider on the zipper
tape. Then the hag making {film is indexed in the machine
direction nne package leagth and the zipper tape with sliclers
inserted thereon Js aulexed 0 the transverse direction one
zipper length, following which the slider insertion and
zipper application operations are repeated.

a
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A person skilled 1o the ant of machioery desipgn will
readily appreciate that displacing means other thao eylinder
can be used 10 insert the slider on the zipper tape. Any other
koown mechanical displacement means can be used. For the
sake of lustration, such mechanical displacement devices
inelude rack and pinion arrangements, rotation of the pinion
being driven by an celectric motor.

Also, although the slider insertion apparatus has been
depicted in the drawings in a horizontal orientation, it will
be appreciated by persons skilled in the art that the slider
insertion apparatus disclosed herein operates equally well in
a vertical plane for applicatinns wherein the zipper lape is
oriented in a vertical planc.

While the invention has been deseribed with reference to
various cmbodiments, i1 will be understood by those skilled
in the art that various changes may be made and eguivalents
may be substitunted foc clements thereol without departiog
from the scope of the mvention. In addition, many modifi-
cations may be made 1o adapt a particolar sitvation o the
leachings of the invention without departing from the essen-
tial seope thereol. Therelore it s intended that the inveantion
not be limited 1o the particular embocliment disclosed as the
best mode contemnplated for carrying out this Invention, but
that the invention will ioclude all embodiments Falling
within the scope of the appended claims.

What is claimed is:

L. An apparatus for inserting « slider onto a flexible gpper
fape, comprising,

a zipper tape guile that suppocts a sectinn of wipper lape
in a slider msertion zone and guides advancement of
sald wipper tape along a ling;
mechanism for displacing a slider fTom a pre-insertion
position to an mseeted position on skl sectinn of sail
zipper tape located in sail slider isertion »one; and
channel that surcounids amd eukles sad shider from a
transition point o said pre-insertion position, wherein
sald channel has a contourcd axis and a cross-scetional
profile @t cach point alony, said contoured axis that is
shaped to limit changes in orientation of said slider
relative to sald chanoel as said slider travels along said
channel t g degree that the orientation of sald slider
follows the orientation of 4 section of said channel in
which said slidler s posttioned, sawd channel bemyg
contoured so that the oreatation of said shider, relative
o oa fixed frame of reference, changes during transit
[rom said transition poinl o said pre-insertion position
by not less than 90 degrees, said slider contacting only
sawd chanoel ducing sawd transit from sacl transiion
potat 1o sl pre-insectinn posiion.

2. The apparatus as recited o oclaim 1, wherein said
channel Is contoured so that the orentation of sald slider,
relative to sakl fixed frame of reference, changes from said
fransiting point to sawd pre-insertion position by approxi-
mately 180 degrees.

3. The apparatus as recited noclaim 1, wherein said
chanoel s gencrally U-shaped.

4. The apparatus as recited o claim 1, fucther ecomprisiag
an air qet rad oo communication with said channel and
provicling an aic jet that propels sliders in a predetermined
dircetion toward said trapsition point of said chanoel.

5. The apparatus as recited in elaim 4, Further comprising
atape drive assembly Tor advancing sawd zipper tape in sail
predetermined direction v time infervals between slider

=

LNSErons.
6. The apparatus as recited o oclaim 1, wherein said
mechanism comprises:
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a pusher movable from g retracted position to an extended
posiion Tor inserting sacl slider from saud pre-insertion
posiion o sawd inserted position; and

an actuator for moving sakl pusher between saud retracted

and exlended positions.

7. The apparatus as reciled in
actuator comprises a cylinder.

8. The apparatus as recited inoclaim 7, wheremn sacl
evlinder is operated poncumatically.,

9. The apparatus as recited o elaim 1, further comprising
a suppart structure, sald channel being incorporated 1o said
support steucture, and sail zipper puile and sail mechanism
being supported by sawd support stoucture.

0. The apparatus as recited [noclaim 9, wherein sald
suppurt structure comprises lirst and sceond  base parts
Tastened topether, sad first base part comprisiog a contoured
recess that s covered by sail seonnd base part 1o form said

claim 6, wherein sald

channel.

11. The apparatus as recited [ooclaim 10, further compris-
ing a spring lor supporting said slider o said pre-insertion
positon, sakl spring being supporied by said first base par,
a portion of said spring projecting, inlo sl recess.

12, An apparatus {or inscrting a slider ooo a flexible
Zipper tape, comprising:

@ wipper tape puide that supports a seetion ol zipper tape

i a slider insection zone and puides advancement of
sakl zipper tape along a line;

a mechanism for displacing a slider {rom a pre-insertion
position 1o an nserled position on sald seetion of said
zipper lape located in sawd shider inserion zone; ancd

a sliler puide for euiding sawd shider from a transition
point to sawd pre-insertion position, wheeeo sail slider
sulde 1s conflgured so that said slider travels along a
sencrally U-shaped path in its transit from said transi-
fion potat to sawd pre-insertion position, and wherein
sakl slider guicle surrounds said slider so that said slider
comtacts noly sakl slider guicle during its travel along
suld penerally U-shaped path.

13, The apparatus as reciled 1o claim 12, wherein said
shider guide comprises a chanoel Tor pucling saild slider
along, sawd U-shaped path.

14, The apparatus as recited o elaim 13, wherein channel
fhas o contoured axis and a cross-seclional profile at cach
point along said contoured axis that is shaped to limit
changes i orientaton of sail shider relative to said channel

as saud slider travels along said chaonel 1o a degree that the
oricntation of said slider Follows the orientation of the
seetion of said channel in which said slider is positioned.

15, The apparatus as recited in claim 13, further compris-
ing an aic et ratl in communication with sawd channel and
providing an awr qet that propels sliders inoa predetermined
direetion toward said transition point of sald channel.

16, The apparatus as recited in claim 13, Turther compris-
ng atape drive assembly for advancing said »ipper tape in
saul predetermined dicection in time intervals berween slider
inseriions.

17, The apparalus axs recited 1o claim 15, further compris-
ing a4 seosor movnted 1o said air jet rail for deteeting the
absence of a slider at a predetermined position in saild air jet
ratl.

18, The apparatus as reciled 1o claim 12, wherein said
slider puide comprises first and sceond guide parts fastened
together, said first pule pant comprising a contoured recess
that is covered by sakl second guide part 1o form sawd
channel.

19, The apparalus axs recited 1o claim 18, further compris-
ing a spring lor supporting said slider o said pre-insertion

12
position, said spring being supparted by said first guide part,
a portion of sawl spring projecting into sawd recess.

200 An apparatus comprisiog:

a slider msertion device that can be actuated to displace a
slider Irom a pre-insertion position to an ioserled
position on a scetion of zipper tape located o a slider
insertion wone, sakl slider insertion device comprisiag
a first channel for guiding successive shders from a
slider eotry point o said pre-insertion position,

a tape drive assermbly that can be actuated to advance said
sipper tape 1na first direction away fTom said slider
insertion mechanism, sail tape drive assembly beiog
located on one sile of said mechanism; and

a slider feeder tube Incated on the other sidde of sail slider
insertion mechanism tor feeding successive sliders
toward said slider entry point, sald slider Feeder wbe
comprising a second channel that pudes sail slider
freoom an eotry encd 1o an exit eocd, wherein said exit end
of sail second channel is connected 1o sad slider entry
point, said first and seeond channels being alipned and
in comununication o allow sliders o pass Trom said
slider feeder 1ube o saud sluder insertion device,

wherein portions of said first and sccond channels at said
channels connection are nriented so that slilers passing
from said slider Feeder tube o said slider insertion
device are moving with a velocity component directed
10 saud first direction, and a portion of sail ficst channel
proximal to sakl pre-insertion position s orented so
that sliclers puwled into sacl pre-insertinn position are
moving [ a second direetion generally opposite o said
lirst direction.

21, The apparatus as recited in claim 20, wherein said first

channel comprises a section that is U-shaped.

22 The apparatus as recited in claim 20, wherein said first
chanoel has o contoured axis and a cross-seetional profile at
cach point alonyg said contoured axis that s shaped o limn
changes i orientation of a slider relative to said first channel
as sawd slider travels along said ficst channel 1o a degree that
the orientation of sawd slider follows the arentation of the
section of said first channel in which said slider s posi-
tioned, said first chanoel being contoured so that the oricn-
fation of sawd slidder, relative tooa fixed Trame of reference,
changes during transit from sawd slider entry point o said
pre-lnsertion positon by more than 90 dearees.

23, The apparatus axs recited o elaim 22, whereln said first
channel Is contoured so that the orentation of sald slider,
relative to sail fixed frame of reference, changes during
transit from sawd slider eotry powt to said pre-inserction
posiion by approximately 180 deprees.

24, The apparatus as recited in claim 20, wherein a first
seation of said first channel s formed by an air jet rail that
s activatable Tor providing an aic jet that propels sliders
towacl a second section of sakl ficst channel.

25 The apparatus as recited o claim 200, wherein cach of
sald sliders has first and second ends and an asymmelric
profile when viewed rom cither end, one of said {irst and
second eods being a closing end and the other of saud fiest
aml seennd endds being an opening end, said slhider feeder
tube being configured to allow entry of cach slider ooly if its
first end is leading, and said slider insertion device being
configured o insert cach slider on said gpper tape so that its
second el will be leading when saikl zipper tape s
acvanced i sawd fiest direction,

26. The apparatus as recited in claim 25, wherein said first
cnd of cach slider ix its opening end and said seeond eod ix
its closing eod.
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27, The apparatus as recited 1o claim 20, wherein said
feeder wibe s made of Hexible material.
28 A method foc serting a shder oo a zipper 1ape,
comprising the following steps:
adwvancing said zipper tape 1o a st direction o a position
whereal a slider insertion area on said zpper tape s
sitnated inoa slider inserfion song;
cuiding without carrying a loose shider from a stacting
polnl o a trapsition point where sald slider is moving
with a velocity component directed insaid first diree-
tion while maintaining said slider with one cod con-
stantly 0 the lead,
cuiding without carrying saul lonse slicler from sawl
lransition polnl 10 a pre-insertion position opposite said
slider Insertion arca on sald zpper lape while main-
taining sawd slicder with sail one end constamly in the
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lead, said slider approaching said pre-lnsertion position
by moving in a second direction generally opposite o
saud first dicectiong and

nserting sacl slider from said pre-inserton position onto

sald slider insertion arca ol sald zipper lape.

29, The method as recited In claim 28, wherein the
ocientation of sacl slidler, relative o a fixed frame of reler-
eoee, changes by more than 90 degrees ducing 15 transit
ITorm sald transition point o said pre-ionsertion position,

300 The method as recited In claim 29, whercin the
oricntation of sald shider, relative to sald fixed rame of
reference, changes by approximately 180 degrees during its
transit from sawd traostion powt 1o sakl pre-isertion posi-
Lo,



