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5        68 extending upright and connected with  Simultaneously with this
stand-by positioning       a spring 69, while the lower rollers 64 are  of
the parts holder 12, the fourth phase of the       joined by coupling 70 to
a drive shaft 71 and  cycle advances the second gripper 5 toward       are
in constant rotation  therewith. This  the parts holder 12 to stand by for
the tape  5   tape removal assembly is considered as a  adjacent to said
second point. The third and   70       substitution  for the second
reciprocating  fourth phases of the cycle should be complete       gripper
5 discussed on Figure 1, but is  before the tape I arrives at the second
point       preferred  thereto  where the desired  in-  where the assembly
takes place.       dividual fastener lengths are greater, which    In the
fifth phase of the cycle, which is  10  would otherwise require increased
stroke of  practically simultaneous with the action of   75       the
reciprocating gripper 5 and hence, more  the cutters 6, the first grippers
7 move       floor space for equipment installation.    forward along the
guide slot 10, grip the tape         The first gripper holders 8 with which
the  I close to its inner edges and adjacent to its       roller
arrangement of Figures 10 and 11 co-  leading end, which has just been cut,
and  15   operates in removing the assembled tape off  advance to the
second point, whereupon a   80       the machine are provided each with a
cam   sixth phase of the cycle follows. In this phase,       portion 72 at
the advancing end thereof,  the tape is threaded through the parts holder
along which the upper roller 65 ascends and   12 on stand-by to receive the
slider therefrom       descends through the action of the spring  and then,
is spread apart to shift the slider 20   69 according as the grippers 7
advance and  backwardly  along  the  rows of fastener   85       retreat.
The roller shafts 66 ride over the cam   elements as the first grippers 7
move slightly       surfaces 72 of the gripper holder 8 as the  outwardly
along the dog-leg portion 10' of       grippers 7 advance in between the
rollers  the slot 10, followed by positioning the top       65 and the
rollers 64. The gripper holder 8  stops on the inner edges of the tape. 25
stops at a predetermined point in the path of   In the seventh phase of the
cycle, the punch   90       the tape at which the upper rollers 65 are
heads 38 of the reciprocating block 37 clamp       situated on the
horizontal section of the  the top stops securely to the tape. Im-
holder 8, as seen in Figures 10 and 11, where-  mediately before the
completion of this 



upon the grippers 7 release the assembled  clamping operation, the eighth
phase of  30  tape and the holder 8 begins to retract. This  the cycle
occurs in which the second gripper  95       retraction of the holder 8
causes the upper  5 on stand-by grips the leading end of       rollers 65
to descend along the cam surfaces  the assembled tape simultaneously as the
first       72 until they come into contact with the tape  grippers 7
release the same.       and press this against the lower rollers 64    The
ninth phase of the cycle simultaneous 35   whereupon the tape is
frictionally transported  with the completion of the above clamping   100
down the periphery of the rollers 64 and into  operation sends the parts
holder 12 now       a tape chute 73.                             empty
back  to  the  original horizontal         Having thus described the
construction  position along the arcuate locus illustrated in       and
arrangements of the important mech-  Figure 4, for receiving another set of
one 40   anical components according to the inven-  slider and two top
stops from the parts feeder   105       tion, the operation  thereof will
now  be  11. The transfer of these parts from  the       discussed in
connection with the preferred  feeder 11 to the holder 12 constitutes the
embodiment of the assembling  machine  tenth phase of the cycle.
generally depicted in Figure 1.                 In the eleventh phase of
the cycle, the first  45     The fastener chain or tape I advances to a
grippers 7 return past the cutters 6 and the  110       first point in its
path at which the leading one  feeler 4 to the original position shown in
of the elements 2 on the tape contacts the  Figure 1. while the second
gripper 5 retracts       feeler pin 4, whereupon the mechanical cycle  in
the  opposite  direction  drawing  the       of operation commences in
accordance with  assembled tape out of the machine until the 50  the
invention. The first phase of the cycle  leading element of the ensuing
tape unit of   115       thus begins with activation of the feeler 4 in
the chain contacts the feeler 4. At this time       contact with the
leading element on the tape  point, the mechanical cycle is repeated.
1, whereupon the feeler 4, connected to a    The described operation and
the apparatus       solenoid (not shown) supplies power to the  to carry
this operation into practice are 55   mechanical clutch which drives the
coacting  simple and reliable. Yet, as compared to   120       vertical
cutters 6. In the second phase of the  hand assembly of sliders and top
stops to       mechanical cycle, the coacting cutters 6  the chain,
including isolated chain cutting       operate in response to the solenoid
connected  operations as in conventional practice, the       to the feeler
4, sever the tape I and move  rate of assembly is increased manifold. 60
back apart out of the path of the tape. This    While specific embodiments
of the inven-   125       is followed by the third phase of the cycle  tion
have been shown and described to       wherein the parts holder 12 carrying
a slider  illustrate the application of the invention, it 



and top stops swings into the path of the tape  will be understood that
various changes may       and stands by at a second point in the path  be
made therein without departing from the  65   of the tape at which the tape
is assembled.  scope of the appended claims.             130        6
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two side chutes of the parts   6. Apparatus for assembling sliders and   65
feeder for top stops delivery may be placed  top stops on a fastener chain
having a pair       out of operation, so that a single top stop is  of
tapes, each tape having a plurality of       attached to the tape as is
often desired  portions, each portion having a row  of  5   depending upon
the type of the slide fastener  elements interlocking with the row on the
used.                                        corresponding portion of the
other tape, the  70
apparatus including means for stopping the         WHAT WE CLAIM IS:-
travel of the chain in a first position, a first         1. A method of
assembling sliders and top  gripper means for gripping and advancing
stops on a fastener chain having a pair of  the chain, a parts holder
device adapted to 10  tapes, each  tape having a plurality  of  receive a
slider and either one or two top   75       portions, each portion having a
row  of  stops from supply means, this holder device       elements
interlocking with the row on the  being adapted to move toward and away
corresponding portion of the other tape, this  from  an engagement position
in the path       method including the steps of advancing the  of the chain
so that the first gripper means 15  chain to a first position, delivering a
slider  passes the chain through the parts holder   80       and two top
stops from a supply means to a  device so that the slider fits onto the two
rows       parts holder device, moving this parts holder  of elements of
the two tapes and either the       device into alignment with the path of
travel  top stop is engaged by one of the tapes or the       of the chain,
moving the chain from the first  two top stops are engaged by the two tapes
20   position into a second position in a direction  respectively, means
for opening apart means   85      towards the parts holder device,
threading the  to spread apart the opposing tapes, clamping 



free end portion of each tape through the  means for clamping the or each
top stop      slider, spreading apart the free end portion of  to the
associated tape, supply means for      the opposing tapes and then locating
the top  supplying the slider and top stop or stops to 25   stops on the
two tapes respectively, clamping  their respective positions in the parts
holder   90      the top stops to the two tapes respectively  device and
moving means for moving the      and cutting the first portion of each tape
completed fastener.      from the second portion.                       7.
Apparatus as claimed  in  claim  6         2. A method of assembling
sliders and top  wherein the moving means includes a second 30  stops on a
fastener chain having a pair of  gripper means adapted to draw the com-
95      tapes, each tape having a plurality of por-  pleted fastener until
the second portion of      tions, each portion having a row of elements
each tape is in the first position and wherein      interlocking with the
row on the correspond-  cutter means are provided for cutting each      ing
portion of the other tape, this method  tape between the first and second
portions 35  including the steps of advancing the chain to  thereof.
100      a first position, delivering a slider and a top    8. Apparatus
according to claim 7 wherein      stop from a supply means to a parts
holder  the moving means includes a drive roller and      device, moving
this parts holder device into  a  vertically  displaceable  pressure
roller      alignment with the path of travel of the chain,  engageable
therewith for frictionally driving 40   moving the chain from the first
position into  the completed fastener out of the apparatus.  105      a
second position in a direction towards the   9. Apparatus according to any
one of      parts holder device, threading the free end  claims 6 to 8
wherein the parts holder device      portion of each tape through the
slider,  is arranged to move in an arcuate path in      spreading apart the
free end portion of the  a vertical plane between the engagement 45
opposing tapes and then locating the top stop  position and a supply
position.       l10      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  6 to 9 wherein the supply means includes a      first portion
of each tape from the second  pair of opposed, side chutes for delivery of
portion.                                     top stops and a chute for
sliders extending 50     3. A  method  as claimed  in claim  1  between the
two side chutes.                115      including the step of gripping the
fastener    11. Apparatus as claimed in claim  10      after the top stops
have been clamped  wherein the parts holder device has nests for
thereto, drawing the fastener until the second  receiving the slider and
top stops delivered      portion of each tape is in the first position
from their respective chutes and means for 55   and then cutting the first
portion of each tape  resiliently holding the slider and top stops in  120 



from the second portion thereof.         their nests.        4. The method
according to any of claims    12. Apparatus as claimed in claim  11      1
to 3 wherein the parts holder device moves  including lever means for
forcing the leading      arcuately into and out of the path of the  slider
into its nest, a cam means associated 60   chain.
with said lever for moving said opposed side  125        5. The method
according to any of claims  chutes toward and away from each other to
1 to 4 wherein said parts holder moves  transfer a top stop from each chute
into its      vertically into and out of the horizontal path  associated
nest in said parts holder device      of movement of the tapes.
and a movable member adapted to support             6
1,185,547                                            6          One of the
two side chutes of the parts    6. Apparatus for assembling sliders and
65       feeder for top stops delivery may be placed  top stops on a
fastener chain having a pair       out of operation, so that a single top
stop is  of tapes, each tape having a plurality of       attached to the
tape as is often desired  portions. each portion having a row  of  5
depending upon the type of the slide fastener  elements interlocking with
the row on the       used.
corresponding portion of the other tape, the  70
apparatus including means for stopping the         WHAT WE CLAIM IS:-
travel of the chain in a first position, a first         1. A method of
assembling sliders and top  gripper means for gripping and advancing
stops on a fastener chain having a pair of  the chain, a parts holder
device adapted to 10  tapes, each  tape having  a plurality  of  receive a
slider and either one or two top   75 



portions, each portion having a row  of  stops from supply means, this
holder device       elements interlocking with the row on the  being
adapted to move toward and away       corresponding portion of the other
tape, this  from  an engagement position in the path       method including
the steps of advancing the  of the chain so that the first gripper means 15
chain to a first position, delivering a slider  passes the chain through
the parts holder  80       and two top stops from a supply means to a
device so that the slider fits onto the two rows       parts holder device,
moving this parts holder  of elements of the two tapes and either the
device into alignment with the path of travel  top stop is engaged by one
of the tapes or the       of the chain  moving the chain from the first
two top stops are engaged by the two tapes 20   position into a second
position in a direction  respectively, means for opening apart means   8 5
towards the parts holder device, threading the  to spread apart the
opposing tapes  clamping       free end portion of each tape through the
means for clamping the or each top stop       slider, spreading apart the
free end portion of  to the associated tape, supply means for       the
opposing tapes and then locating the top  supplying the slider and top stop
or stops to 25   stops on the two tapes respectively, clamping  their
respective positions in the parts holder   90       the top stops to the
two tapes respectively  device and moving means for moving the       and
cutting the first portion of each tape  completed fastener.       from the
second portion.                       7. Apparatus  as claimed  in  claim
6         2. A method of assembling sliders and top  wherein the moving
means includes a second 30   stops on a fastener chain having a pair of
gripper means adapted to draw  the com-  95       tapes, each tape having a
plurality of por-  pleted fastener until the second portion of       tions,
each portion having a row of elements  each tape is in the first position
and wherein       interlocking with the row on the correspond-  cutter
means are provided for cutting each       ing portion of the other tape.
this method  tape between the first and second portions 35   including the
steps of advancing the chain to  thereof.
100      a first position, delivering a slider and a top    8. Apparatus
according to claim 7 wherein      stop from a supply means to a parts
holder  the moving means includes a drive roller and      device, moving
this parts holder device into  a  vertically  displaceable  pressure
roller      alignment with the path of travel of the chain,  engageable
therewith for frictionally driving 40   moving the chain from the first
position into  the completed fastener out of the apparatus.   105      a
second position in a direction towards the   9. Apparatus according to any
one of      parts holder device. threading the free end  claims 6 to 8
wherein the parts holder device      portion of each tape through the
slider,  is arranged to move in an arcuate path in      spreading apart the
free end portion of the  a vertical plane between the engagement 



45   opposing tapes and then locating the top stop  position and a supply
position.             110      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  6 to 9 wherein the supply means includes a      first
portion of each tape from the second  pair of opposed, side chutes for
delivery of      portion.                                     top stops and
a chute for sliders extending 50     3. A  method  as claimed  in  claim
1  between the two side chutes.                    115      including the
step of gripping the fastener    11. Apparatus as claimed  in claim  10
after the top stops have been  clamped  wherein the parts holder device has
nests for      thereto, drawing the fastener until the second  receiving
the slider and top stops delivered      portion of each tape is in the
first position  from their respective chutes and means for 55   and then
cutting the first portion of each tape  resiliently holding the slider and
top stops in   120      from the second portion thereof.             their
nests.        4. The method according to any of claims    12. Apparatus as
claimed in claim  11        I to 3 wherein the parts holder device moves
including lever means for forcing the leading      arcuately into and out
of the path of the  slider into its nest, a cam means associated 60
chain.                                       with said lever for moving
said opposed side  125        5. The method according to any of claims
chutes toward and away from each other to        1 to 4 wherein said parts
holder moves  transfer a top stop from each chute into its      vertically
into and out of the horizontal path  associated nest in said parts holder
device      of movement of the tapes.                    and a movable
member adapted to support        7
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and top stops in abutting relation to  side chutes to deliver the sliders,
each chute   30       said parts holder device and provided with a  having
a sloping section and a horizontal       punch head for clamping the top
stops to the  section, the parts holder device comprising an       two
tapes respectively.                      upper and a lower block member
movable   5     13. Apparatus as claimed in any of claims  toward and away
from  each other, said 



6 to 9 wherein the supply means includes a  lower  block  member having
nests for   35       pair of side chutes, each chute having a  engaging and
releasably retaining a slider       bottom  stop means and a chute for
sliders  and top stops delivered from their respective       extending
between the two side chutes, a  chutes of said supply means, the upper
block  10   parts holder device  including nests for  member having a punch
head for clamping       receiving the top stops and slider delivered  the
top stops to the two tapes respectively,   40       from  their respective
chutes and means for  means with which the slider chute is movable
resiliently holding the slider and top stops in  toward and away from  the
parts holder       their nests.                                 device to
transfer the leading slider to the  15     14. Apparatus as claimed in
claim  13  corresponding nest therein, said means being       wherein the
parts holder device includes a  also  arranged  to move the side chutes
45       movable yoke member, adapted to engage  toward and away from each
other to transfer       between the two bottom stop members of the  the top
stops to the corresponding nests in the       two side chutes respectively
to receive the top  parts holder device.  20   stops from these two side
chutes, and a punch   16. Apparatus for assembling sliders and       head
for clamping the top stops to the  top stops on a fastener chain
substantially as   50       two tapes respectively, and wherein there
described with reference to and as shown in       is provided a movable
block member for  Figures 1 to 4, 5 to 7, 8 to 9 or 10 and 11 of
pushing the leading slider into its associated  the accompanying drawings.
25   nest in the parts holder device.          15. Apparatus as claimed in
any of claims       6 to 9 wherein the supply means includes a
MARKS & CLERK,       pair of side chutes for delivery of top stops
Chartered Patent Agents,       and a slider chute extending between the two
Agents for the Applicants.             (7205)     Printed by Her Majesty's
Stationery Office Press, Edinburgh, 1970.                  Published by The
Patent Office, 25 Southampton Buildings, London, W.C.2,
from which copies may be obtained.    


