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BACKGROUND OF THE INVENTION
5 The present invention relates to the dispensing of attachments and more

particularly to the dispensing of attachments from continuously connected ladder
stock. _ .
_ in commonly assignéd'u.s. Patent No. 4,039,078, which is incorporated
herein by reference, there are disclosed several different types of attachments
10 which are fabricated as part of continuously connected ladder stock. In each
instance, the attachment has an H-shape, and the ladder stock is formed from two
_elongated and continuous plastic side members coupled together by a plurality of
plastic cross links, the cross links preferably being equidistantly spaced. The stock
_ may be produced from flexible plastics material including nylon, polypropylene and
15 other similar materials by molding or by stamping. Either manually or with the aid
of specifically designed devices, individual attachments may be dispensed from the
ladder stock to couple buttons to fabric, mechandising tags to articles of commerce,
or, in general, any two desired articles. In those instances where the dispensing
device has dual needles, the attachments severed from the stock can be used like

20 staples to secure objects and items.

In commanly assigned U.S. Patent No. 4,877,172, which is also incorporated
herein by reference, a device for dispensing attachments of the type &escribed
above is disclosed. The device disclosed therein includes a reciprocatively
mounted shuttle which fixedly carries a pair of hollow slofted needles and which

25 moves between an aitachment severing position and an aﬁachmenf dispensing
position. A feed belt, which is driven by a pair of sprockets, is used to
incrementally advance the ladder stock so that, at the end of each attachment
dispensing cycle, a single attachment is fed into the needles at the attachment
severing location. Once the attachment has been fed into the pair of needles, a

30 slidably mounted knife blade severs the attachment from the remainder of the
ladder stock, and the shuttle is moved to the attachment dispensing location where
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which are fabricated as part of continuously connected | adder stock. In
each instance, the attachnent has an H shape, and the | adder stock is
formed fromtwo el ongated and continuous plastic side nmenbers coupl ed
together by a plurality of plastic cross links, the cross links preferably
bei ng equidistantly spaced. The, stock may be produced fromflexible

pl astics material including nylon, polypropylene and other simlar
materials by nolding or by stanping. Either manual ly or with the aid of
speC|f|caIIy esi
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of commer ce, the needles to expel the attachment therefrom. Thereatfter, the plungers retract and
the shuttle moves back into the attachment severing location to accept another
attachment. The shuttle, feed belt, knife blade and plungers are mounted to a.
5  head member, The head member is driven between between an attachment
dispensing position and a withdrawn position by an electric motor driven assembly.
Although the aforementioned device has performed reasonably well in the
dispensing of attachments, it has certain shortcomings. One such shortcoming is
that the device not infrequently causes an attachment to be severed asymmetrically
10 (see, e.g., Figs. 1A and 1B wherein a propgrly severed attachment 10a and an
asymmetrically severed attadhment 10b are respectively shown), thereby impairing
_its utility and/or aesthetic value. The principal reason for this undesired
asymmetry is that the feed belt, which is used to advance the attachment through
a-feed drive and into the pair of needles, is separated from the needies by a rather
15 considerable distance of approximately 8 inches. Consequently, if the feed belt
does not properly advance the ladder stock over this 8-inch spacing, one or more
improperly severed attachments may be formed.
The shuttle mechanism of the above-mentioned device presents another
such shortcoming. ‘As noted above, when the device is in use, the shuttle moves
20 back and forth between an attachment severing position and an attachment
dispensing position. To properly align the shuttle at each of the aforementioned
positions, mechanical stops are strategically placed to limit movement of the
shuttle. The stops, however, do not always function with the timing and positional
precision required to precisely place the shuttle at its desired location at the -
25 appropriate time. '
Another pertinent patent is commonly assigned U.S. Patent No. 4,533,076.
This patent, which is also incorporated herein by reference, discloses another such
device for dispensing attachments from c‘onﬁnuously connected ladder stock.
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or, in general, any two desired articles. In those instances where the

di spensi ng devi ce has dual needles, the attachnents severed fromthe stock
can be used |ike staples to secure objects and itens. In comonly assigned
U S: Patent No. 4,877,172, which is also incorporated herein by reference,
a device for dispensing attachnents of the type described above is

di scl osed. The device disclosed therein includes a reciprocatively nounted
shuttl e which fixedly carri esSHMMARY OF FHE/INVENTIONed needl es and whi ch
noves beéetween an attachnent severing position and an attachnent di spensing

It is an object of the present lnventlon to provide a new and novel device for
duspensmg attachments.

5 It is another object of the present invention to provide a device as described
above which overcomes at least some of the shortcomings described above in
connection with existing devices.

It is still another object of the present invention to provide a device as
described above which has a minimal number of movmg pans.

10 It is still yet another object of the present invention to provide a device as
described above which is easy to assemble and operate and which can be mass
produced, :

According to ene embodiment of the invention, a device for dispensing

attachments from ladder stock is provided which comprises a hollow slotted needle

18 having a 1ip, a rear end and a longitudin_al axis, means for feeding an attachment

into said hollow slofted needle through said rear end at an angle relative to said
longitudinal axis and means for ejecting an attachment disposed within said hollow
slotted needle through said tip.

Preferably, said ejecting means comprises an ejector rod movable along the

20 lengitudinal axis of said hollow slotted needle. in addition, the angle at which said

feeding means feeds an attachment into said hollow slotted needle is preferably
large enough so that an attachment can be fed into said hollow slotted needle
using said feeding means and can be ejected therefrom using said ejecting means
without requiring said hollow slotted needle to be moved laterally relative to said

25 feeding means or said ejecting means. In this wéy, a shutlling mechanism for the

needle (or conversely, for the feeding means and/or the ejecting means) may be

~ eliminated. ' .
The feeding means of the present device preferably comprises a rotatably
mounted feed wheel located off-afcis of said hollow slotted needle. Said feed wheel

30 preferably has a plurality of teeth which are configured to engage and, thereby, to

drive the movement of a length of continuously connected ladder stock. As can
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position. A feed belt, which is driven by a pair of sprockets, is used to
increnental |y advance the | adder stock .so that, at the end of each
attachi ment di spensing cycle, a single attachnent is fed into the needl es

- at ;the attachnent severing |ocation. Once the attachnment has been fed into
the pair of needles, a slidably nmounted knife bl ade severs the attachnent
fromthe remai nder of the | adder stock, and the shuttle is noved to the

attachment di spensing | ocation whe
readily be appreciated, because sald feed wheel is directly mateable with the

ladder stock, a feed belt is not needed. It should also be noted that, because said
feed wheel is preferably disposed at a distance of approximately 1.125 inches from
the rear end of the hollow slotted needle, the above-described problem resulting

5 from a large spacing between the feed belt and the hollow slotted needle of the
device of U.S. Pat. No. 4,877,172 is substantially eradicated.

Preferably, the device is also provided with severing means so that, once an
attachment from a length of ladder stock has been fed into said hollow slotted
needle, said attachment may be severed from the remainder of the ladder stock.

10 Although the present device may be provided with only a single hollow
slotted needle and corresponding ejector rod, the present device is preferably
provided with a pair of such needles and corresponding ejector rods. In this
‘manner, one transverse bar of an attachment may be inserted into and expelled
from one of the two needles while the other transverse bar of the attachment is

18 béing inserted into and expelled from the other of the two needles,

~ The one or more hollow slotted needles of the present device are preferably

. movable along their respective longitudinal axes. In addition, the one or more
hollow slotted needies, the feeding means, the ejecting means and the severing
means are all preferably mounted on a head member which moves between an

20 attachment dispensing position and a withdrawn position. Movement of the head
member is preferably driven by an-electric motor assembiy which preferably
includes a clutch means for coupling said electric motor to said head assembly in
response to a user command.

Various features and advantages will appear fromn the description to follow.

25 in the description, reference is made to the accompanying drawings which form a
part thereof, and in which is shown by way of illustration, a specific embodiment for
practicing the invention. This embodiment will be described in sufficient detail to
enable those skilled in the art to practice the invention, and it is to be understood
that other embodiments may be utilized and that structural changes may be made

30 ‘without departing from the scope of the invention. The following detailed
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2 the needles are aligned with a pair of plungers. The plungers are then
inserted into the needles to expel the attachnment therefrom Thereafter,
the plungers retract and the shuttle noves back into the attachnent
severing location to accept another attachment, The shuttle, feed belt,
kni fe bl ade and plungers are nmounted to a head nenber, The head nenber is
driven between between an attachnent di spensing position and a w t hdrawn

position by aeseiptiohlis,chemefore, fbtity b8 takendnial lirmiting sense, and the scope of the
present invention is best defined by the appended claims.
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Al t hough the aforenenti oned device has perfornmed reasonably well in the

di spensing of attachnents, it has certain shortcom ngs. One such
shortcomng is that the device not infrequently causes an attachnment to be
severed asymmetrically (see, e.g., Figs. 1A and 1B wherein a properly
severed attachnent -10a and an asymetrically severed attachnment 1 Cb are
respectively shown), thereby inmpairing its utility and/or aesthetic value.
The principal reason for this undesired asymretry is that the feed belt,
which is used to advance the attachnen ced drive and into the
pair of needles, is separ@tdd

The accompanying drawings, which are hereby incorporated into and
constitute a part of this specification, illustrate a preferred embodiment of the
5 invention and, together with the description, serve to explain the principles of the
invention. In these drawings wherein like reference numerals represent like parts:
Fig. 1A is a plan view of one embodiment of an attachment which has been
properly severed from a roll of continuously connected ladder stock;
Fig. 1B is a plan view of the same type of attachment as shown in Fig. 1A,
10 . the attachment having been severed asymmetrically from a roll of continuously
connected ladder stock; '
‘ Fig. 2 is a side view of oné emboadiment of a device for dispensing
attachments constructed according to the teachings of the present invention, the
device being shown with a side portion of its housing removed to reveal the
15 components contained therewithin; .
Fig. 3 is a front view of the device shown in Fig. 2, tha device being shown
With a front portion of its housing removed to reveai the components contained
therewithin; ' |
Fig. 4 is an enlarged fragmentary side view of the head and mount
20 assemblies shown in Fig. 2;
Fig. 5 is a fragmentary section view of the head and mount assemblies of
the device shown in Fig. 4,
Fig. 8 is a fragmentary front view of the head and mount assemblies shown
in Fig. 4; and
25  Figs. 7(a) through 7(g) represent a series of views which depict
schematically the sequence of feeding, severing and ejecting steps performed by
the device of Fig. 2.
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consi derabl e di stance of approximately 6 inches. Consequently, if the feed
belt does not properly advance the | adder stock over this 6-inch spacing,
one or nore inproperly severed attachnments may be formed. The shuttle
mechani sm of the above-nentioned device presents anot her such shortcom ng.
As noted above, when the device is in use, the shuttle noves back and forth
bet ween an attachnent severing position and an attachment di spensing
position. To properly align the shuttle at each of the af orenent i oned

posi tions, mechani @EIA ETION RRED IMENTS noverrent of

t he :

Referring now to Figs.-z and 3, there are shown side and front views,

respectively, of a device for dispensing attachments, the device being constructed

5 according to the teachings of the present invention and represented generally by
reference numeral 11. For simplicity and clarity, parts not directly pertaining to the
invention are only diagrammatically shown in the drawings and are not described
in detail below.

As is apparent from the description herein, device 11 Is used to sever

10 individual attachments from continuously connected ladder stock and to dispense
and atta@:h such individual attachments to desired workpieces. The following
described device is intended for use with attachments of the type consisting of two
plastic side members coupled by a plastic crosslink (such as shown in Fig. 1A).
As illustrated in Figs. 3 and 6 and described below, the device 11 includes

15 duBlicates of various components (e.g. needles 35-1 and 35-2). However, the
invention also encompasses dispensing and attaching devices useful with other
types of attachments wherein only a single set of such components is prbvided.

As seen best in Fig. 2, device 11 includes a frame, the frame including a
base 13, a neck 15, an arm 17 onto which a reactor plate 19 is mounted, and a

20 housing 21.

A head assembly 23, comprising a head member 29, and a mount assembly
25, comprising a mount 31, are disposed within housing 21. Head member 29 is
s!idably mounted for vertical movement on mount 31, and as will be seen below,
the sliding vertical movement of head member 29 relative to mount 31 is used to

25 actuate the feeding, severing and ejecting mechanisms of device 11.

Also disposed within housing 21 is an electric motor assembly 27. Many of
the components of motor assembly 27 are seated within mount 31 and are,
therefore, not shown in Fig.- 2: nevertheless, as can be seen from the following
description, motor assembly 27 is generally similar in construction and operation

30 to the arrangement disclosed in U.S. Pat. No. 4,877,172. Motor assembly 27
includes an electric motor 32 which, through a. clutch (not shown), drives the
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shuttle. The stops, however, do not always function with the timng and
positional precision required to precisely place the shuttle at its desired
| ocation at the appropriate time. Another pertinent patent is commonly
assigned U.S. Patent No. 4,533,076. This patent, which is also incorporated
herein by reference, discloses another such device for dispensing '
attachnments from conti nuousl'y connected | adder stock. This is the

repl acenent sheet
_ vertlcal movement of head member 23 relative to mount 31. Actuation of the clutch

by a solenoid assembly (not shown) is triggered through a foot operated switch (not
shown). A crankarm (not shown) mounted on the clutch engages a yoke assembly
33 mounted on head member 29 (see Fig. 5). Clutch actuation allows for one full
5 revolution of the crankarm, which reciprocates head member 29 downward in the
expulsioh direction, and then in the withdrawal direction for a complete dispensing
cycle. . :
Referring now fo Figs. 4 through 6, portions of head assernbly 23 and mount
assembly 25 are shown in greater detail to illustrate the actuation and operation of

10 the feeding, severing and ejecting mechanisms of device 11.

In addition to the above-described head member 29, head assembiy 23
includes a pair of parallel hollow slotted needles 35-1 and 35-2. Needles 35 are
‘attached to the bottom of head member 29 through a needle block 37. Each
needle 35 is shaped to include a tip 39, a rear end 41 and a longitudinal axis

15 extending therebeiween and is oriented veﬁicaily so that its longitudinal axis is
| parallel to the direction in which head member 29 moves.

Head assembly 23 also includes a feeding mechanism for feeding ladder
stock attachments through a pair of feed channels 43-1 and 43-2 and into needles
35. In the present embodiment, said feeding mechanism comprises a rotatably

20 mounted feed wheel 45. Feed wheel 45 has special teeth 47 on its outer surface
suitably configured to mate with and to drive ladder stock. As can be seen, feed
channels 43-1 and 43-2 and feed wheel 45 are oriented relative to needles 35 so
that, for reasons to be further discussed below, attachments may be inserted into
needies 35 at appropriate angles relative to their respective longitudinal axes.

25 Moreover, feed wheel 45 is preferably located a short distance from needles 35,
e.g. approximately 1.125 inches as opposed to approximately 6 inches in the
commercial embodiment of the device disclosed in U.S. Pat. No. 4,877,172, to
minimize the risk that ladder stock will be advanced improperly to needles 35 and
will be cut asymmetrically. '

30 Rotation of feed wheel 45 in the direction indicated by arrows A in Fig. 5 is
achieved with an arrangement comprising a ratchet 48 and a pawl 51. Ratchet 48
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SUMVARY OF THE I NVENTION It is an object of the present invention to

provi de.a new and novel 5 device for dispensing attachnments. It is another
obj ect of the present invention to -provide a device as descri bed above
whi ch overconmes at | east sonme of the shortcom ngs des- cribed above in
connection with existing devices.

is coupled to feed wheel 45 by means of shaft 53. Shaft 53, in turn, is rotatably
mounted on a pair of brackets 55-1 and 55-2 fixedly mounted on head member 29.
Paw! 51, which has a first end 57 adapted to engage the teeth of ratchet 49, is
pivotally connected at its opposite end to a lever 59 which, in turn, is -fixedly
5 mounted on head member 29. A spring 61, which is attached at one end to pawi
51 and at the other end to bracket 55-1, biases pawl 51 towards ratchet 49. A post
63 is fixedly mounted on mount 31 to act as a stop for lever 59.
The above-described ratchet and pawl arrangement works as follows to
rotate feed wheel 45: With head member 29 still in the midst of withdrawing
10 vertically upwardly, lever 59 comes into contact with and is stopped by post 63.
The differential in deceleration between lever 59 and its pivotally connected pawl
51 causes pawl 81 to biiully plvot upwardly. As it pivots, pawl 61 ongagee ratchoet
49 and causes its rotation, thereby causing feed wheel 45 to rotate similarly. Pawi
51}_then resumes its previous orientation and is adapted to engage the next tooth
15 of ratchet 49. '
As seen best in Fig. 5, head assembly 23 additionally includes a knife 65
which is used to sever an attachment which has been loaded into needles 35 from
the remainder of a length of ladder stock. Knife 65 is mounted on a knife biock 67
which, in turn, is connected to a knife actuating arm 69. Arm 69, which is pivotally
20  connected to head member 29, is desirably controlled by a cam 71 fixedly mounted
on mount 31. Initial movement of head member 29 in the downward, i.e. expulsion,
direction drives a roller 73 mounted on the end of arm 69 over cam 71. Cam 71
is disposed at an ahgle which causes arm 69 to pivot, thereby urging knife 65 to
move in the severing direction. Arm 69 is desirably spring-loaded so that the blade
25  is retracted immediately after severing. It will be appreciated that Fig. 5 merely
represents one side of the head assembly; duplicates of arm 69 and cam 71 are
not seen in Fig. 5.
Head assembly 23 further includes a pair of ejector rods 73-1 and 73-2 for
expelling an individual attachment disposed within needles 35 out through their
30 respective tips 39. Ejector rods 73-1 and 73-2, which are disposed along the
longitudinal axes of needles 35-1 and 35-2, respectively, are fixedly mounted on

-
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It is still another object of the present invention to provide a device as
10 "~ descri bed above which has a mnimal nunber of noving parts. It is stil
yet anot her object of the present invention to provide a. device as

descri bed above which is easy to assenbl e and operate and which can be nass
produced. According to the invention, a device for dispensing attachnments
fromais plurality of interconnected attachnents is provided which
conprises a first hollow slotted needle having a tip, a rear end and a

I'ongi tudi nal a204:8 75 which, in turn, is slidably mounted for vertical movement on head
member 29. Vertical movement of rack 75 is controlled by a stationary rack 77,
which is fixedly mounted on mount 31, and a gear assembly 78. Gear assembly
79 comprises a first gear 81 engaged with stationary rack 77 and a second gear

5 83 of greater diameter engaged with rack 75. Gears 81 -and 83 are fixed to each
other and are rotatably mounted to move with head member 29. As head member
29 moves in the expulsion direction, the rotation of first gear 81 in interaction with
stationary rack 77 turns second gear 83, thus driving rack 75 in the expulsion
direction relative to head member 29 and causing gjector rods 73 to enter needles
10 35 through their respective rear ends 41.
Referring now to Figs. 7(a) through 7(g), a series of schematic views are
shown to illustrate the manner in which ladder stock attachments are fed, severed
and e;ected using device 11.
~ InFig. 7(a), the lead attachment of a length of ladder stock is shown partially
15 inserted into needle 35. As can be seen, the attachment has been fed into the
needle at an angle so that its leading end is disposed along the longitudinal axis
of the needle whereas its frailing end is bent off-axis. Knife 65 and ejector rod 73
are shown in their respective retracted positions.
In Fig. 7{b), knife 85 is shown severing the pariially inserted attachment from
20 the remainder of the ladder stock. Once the attachment has been severed, its
trailing end springs into alignment with needle 35, Ejector rod 65 is shown
advancing towards needle 35, .
In Fig. 7(c), knife 65 is shown returning to its retracted position, the severed
aftachment and ladder stock remaining in the position where they were at the time
25 of severance. Ejector rod 73 is shown continuing to advance towards needle 35.
In Fig. 7(d), ejector rod 73 is shown deflecting the leading end of the ladder
stock as it travels towards needle 35. _
In Fig. 7(e), ejector rod 73 is shown pushing the attachment through needle
3s.

10
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extendi ng therebetween; a first feed channel through which said plurality

of "interconnected attachnents are fed; a feed wheel for feeding an
attachnment through said first feed channel into said first hollow slotted
needl e through 20 said rear end; a knife for severing an individual
attachnent fromsaid inter- connected plurality of -attachnents; and a first
ejector rod for ejecting an attachnent disposed within said first holl ow
slotted needle through said tip after said attachnent has been severed from

??;(Ceidp:‘ lrjrz)?n In;%/u?]:al th'Ei§ @%%r%jd 75 1A BWR Pttirminito fs rlthatte SRR thre?él:ybe' ng
allowing the leading end of the ladder stock to move back into position to be fed
into needle 35.
In Fig. 7(g), the ladder stock is advanced so that the forwardmost attachment
5 is partially inserted into needle 35 at an angle
As can readily be appreciated from the above description, the angle at which
attachments are fed into needle 35 should be great enough so that ejector rod 73
can be inserted into needle 35 by deflecting the leading end of the remainder of the
ladder stock, without requiring that needle 35 be moved laterally relative to ejector
10 rod 73 and/or the ladder stock. At the same time, the angle should be small
enough to permit the ladder stock to-be easily inserted into needle 35 through its -
_rearendf )
The embodiments of the present invention are intended to be merely
exemplary and those skilled in the art shall be able to make numerous variations
15 and modifications to it without departing .from.the spirit of the present invention. All
such variations and modiﬁca.tions are intended to be within the scope of the present
invention as defined in the appended claims.

11
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25 relative to said first hollow slotted needl e,

said first feed channel is oriented at an acute angle relative to sai d—----

| ongi tudi nal axis of said hollow slotted needle; and said lelsf;l%etl

to sever

an indi- vidual attachnent di sposed within said f|

slotted needle after said attachment has been partially |ns
first hollow slotted needle. 30

10

15

20

25

30

WHAT IS CLAIMED IS;
1. A device for dispensing attachments comprising:
a) a hollow slotted needle having a tip, a rear end and a longitudinal

~axis extending therebetween; _
b) means for feeding an attachment into said hollow slotted needle
through said rear end at an angle relative to said longitudinal axis; and
c) means for ejecting an attachment disposed within said hollow
slotted needle through said tip.

2. The device as claimed in claim 1 wherein said hollow slotted needle is
movable in the direction of said longitudinal axis.

| 3. The device as claimed in claim 1 wherein said attachment is formed as
a part of a length of ladder stock, said device further comprising means for
se?:ering an attachment fed into said hollow slotted needle from the remainder of
the length of ladder stock.

4. The device as claimed in claim 1 wherein said ejecting means comprises
an ejector rod movable along said longitudinal axis of said hollow slotted needie.

5. The device as claimed in claim 1 wherein said attachment is formed as
a part of a length of tadder stock and wherein said feeding means comprises a feed
wheel having teeth on its outer surface configured to mate with and to drive the

length of ladder stock.

6. The'device as claimed in claim 5 wherein said feed wheel is disposed
approximately 1.125 inches from said rear end of said hollow sloited needle.

7. A device for dispensing attachments from a plurality of interconnected
attachments comprising:

12
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- 3a- The angle at which said feeding neans feeds an Tt‘acfnmm——n—ﬁ{—e-sal_d 5
hol'l ow sl otted needle is preferably | arge enough so thak;sa

be fed into said hollow slotted needl e using said feedl q Hbe?ﬁgs%
ej ected therefromusing said ejecting means wi t hout req

s!otted needl e to be noved laterally relative to said f

ejecting neans. In this way, a shuttling nechanism for the needle (or

10

15

20

25

30

a) a hollow slotted needle having a tip, & rear end and a longitudinal
axis extending therebetween;

b) means for feeding an attachment into said hollow slotted needle
through said rear end at an angle relative to said longitudinal axis;

¢) means for severing an individual attachment disposed within- said

hollow slotted needle from said interconnected plurality; and
'd) means for ejecting an attachment disposed within said hollow
slotted needle through said tip.

8. The device as claimed in claim 7 wherein said hollow slotted needle, said
feeding means, said severing means and said ejecting means are mounted on a
head member, said head member being movable between an attachment
dispensing position and a withdrawn position.

.

9. The device as claimed in ciaim 8 further comprising a mount, said head
member being movably mounted between an attachment dispensing position and
‘a withdrawn position on said mount. .

10. The device as claimed in claim 8 further comprising an electric motor

driven assembly for recipracating said head member.

11. A device for dispensing attachments from a plurality of interconnected

attachments comprising:

a) a hollow slotted needle having a tip, a rear end and a longitudinal
axis extending therebetween;

b) means for ejecting an attachment disposed within said hollow
slotted needle through said tip; and ' '

¢) means for feeding an attachment into said hollow slotted needle
through said rear end at an angle relative to said longitudinal axis, wherein said
angle is large enough so that an attachment may be fed into said hollow slotted
needle using said feeding means and subsequently ejected from said hollow slotted

13
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10 conversely, for the feeding neans and/or the ejecting neans) nmay be
eltmnated. The feed wheel is preferable |located off-axis of said hollow
slotted needle. Said feed wheel preferably has.a plurality of teeth which
are configured to engage and, thereby, to drive the novenent of a |ength of
is continuously connected | adder stock. As can

needle without requiring said hollow slotted needle to be moved between an
. attachment loading p&sition and an attachment ejecting position.

12. The device as claimed in claim 11 wherein said feeding means and said
5 ejecting means are fixed laterally relative to said hollow slotted needle.
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4 readily be appreciated, because said feed wheel is directly mateable with
the | adder stock, a feed belt is not needed. It should also be noted that,
because said feed wheel is preferably disposed at a distance of
approximately 1.125 inches fromthe rear end of .the holl ow slotted need! e,

t he above-described problemresulting fro ma |arge spaci ng between the
feed belt and the hollow slotted needlVé3of the device of U S. Pat. No.
4,877,172 |s substantially eradicated. A

o
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Preferably, the device is also provided with severing neans so that, once
an attachnent from a | engt h of | adder 2311_Q_g_k has been fed into said holl ow
slotted needle, said attachnent may-be severed fromthe remai nder of .the

| adder stock. Although the preserit device rrayd\\prow ded with only a

si ngl \hol |l ow slotted needl e affd correspondi ng e e}c‘tor rod, the present
devi c s preferably provided/wth a pair of such heedl es and correspondi ng
ejectorrods. In this manner/ one transverse bar of\_an attachnment may be
~insert into and expelled ffomone of the two needles while the other
transvg?}e bar of the attacf]rrent IS :

< \

\
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being inserted into and expelled fromthe other of the two needles, The one
or nore hollow slotted needl es of the grfsent device are preferably novabl e
al ong their respective |ongitudinal ax £3 addi tion, the one or nore

hol | ow sl otted | es,- the f.eedi ng nmealfS—=flhe ej ecting neans and the
severing neansliar e fa-t—preferabty nount ad a head nmenber which noves

bet ween an attgichmgnt_di spensi ng post+4n hqﬂa wi t hdrawn positi on.

0
a
Movenent of th‘:péad MEMDEr 1S qrably driven by an el ectric notor
assenbly which|{pieferabliy (i nclud S | a—et-uteh ns for coupling said
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response to a user command. Various features and advantages w || appear

fromthe description to follow

t he acconpanyi ng draw ngs which forma?

by. way of

Thi s enbodi nent wil |l

illustration,

In the description, reference is made to

t thereof,--and in which is shown

a sppeci fji ¢ enbodi ne
be deskcribgd in suffici
skilled in the art to practlce tithe invention,
t hat ot her enbodi nents nmay pe utlilized and

made wi t hout departing fromthe |scope. of

detail ed

25

!

©
@

© ©

?

| \
5 @..©\<z;

for practicing the invention.
nt detail to enabl e those
pd9it is to be understood

at structural changes may be
dnvention. The follow ng

i

th

23

1

1
(V8]
=~

Fig.4

This Sheet Has Been Replaced

LTI




5 description is, therefore, not to be taken in a limting sense, and the .
scope of the preseat _invention is best 3d&¥ined by the appended clains. This
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6 BRI EF DESCRI PTI ON OF THE DRAW NGS The acconpanyi ng draw ngs, which are
hereby incorporated into and constitut&/&part of this specification,
illustrate’a preferred enbpdiment pf thefmvention and, together with the

description, serve to explaig,the principles @he i nvention. In these

drawi ngs wherein |ike refeLe nuprer al sjrepr t |ike parts:
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Fig. 1A is a plan view of one enbodi nent of an attachment which has been
properly severed froma roll of continygusly connected | adder stock; Fig. 1
Bis a plan view of the same type of attachnent as shown in Fig. 1A the
attachment having been seferg @57 f y froma roll of continuously
connected | adder stock; Rg. /2l [ ¥ew of one enbodi nent of a device

for dispensing attachnentig, ding to the teachings of the
present invention, the de¥j ith a side portion of its
housi ng renoved to reveal
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conponents contained therewithin; Fig. 3 is a front view of the device
shown in Fig. 2, the device being shown with a front portion of its housing
renmoved to reveal the conponents contained therewithin, Fig. 4 is an

enl arged fragnentary side view of the Bgad and nount —assenblies shown in
Fig. 2, Fig. 5is a fragmentary section view|df el apd nount

assenblies of the device shown in Fig.
///
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Fig. 6 is a fragmentary front view of the head and nount assenblies shown
in Fig. 4; and Figs. 7(a) through 7(g) represent a series of views which

depict schematically the sequence of feeding, severing and ejecting steps
performed by the device-of Fig. g3 ' '
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7 DETAI LED DESCRI PTI ON OF PREFERRED EMBCDI MENTS Referring now to Figs. 2
and 3, there are shown side and front views, respectively, of a device for
di spensi ng attachnments, the device bein -constructed according to the

t eachi ngs. of the present invention El Yepresented generally by reference
nuneral 11. For sinplicity and clarity, part{§ not
the invention are only diagrammti cal l:
described in detail bel ow,
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As |s apparent fromthe description herein,

i ndi vi dual
di spense and attach such i ndi vi dual
foll owi ng described device is tnt
consisting of two plastic side ne
as showmn in Fig. 1A). As illustra
t he device 11 includes duplicates
and 35-2). However, the invention
devi ces useful w th other

ended
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device 11 is used to sever

attachnments from conti nuously connected | adder stock and to
attaghgents to desired workpieces.

The
attachments of the.type
jl astic crosslink (such
and descri bed bel ow,
fits (e.g. needles 35-1
iispensi ng and attaching
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types of attachnments wherein only a single set of such conponents is

provi ded. As seen best in Fig. 2,10evi ce 11 includes a frane, the frane

i ncluding a base 13, a.neck 15, an arm 17 onto which a reactor plate 19 is
mount ed, and a housing 21. A head assenbly 23, conprising a head nenber 29,

and a .nount assenbly 25. conprising a nount ,ar e jdi~sp
al/ mpyVve

21. Head nenber 29 is slidably nounted for-ve

and as will be seen below, the sliding §éityoa
relative to nount 31 is used to //

. Fg 7(H)
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actuate the f eedi ng, severing and ej ecting mechani snms of device 11. Al so
di sposed within housing 21 is an electr

1?2 got or assepbly 27. Many of .the
conponents of notor assenbly 27 are sed & wi thin mbpt31,and are,
therefore, not shown in Fig. 2: neverth

fol I owing description, motor assenbly 2 A %
LSl A9ed
rll“‘g,’J'P
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0€ A¥dn fromthe -
¥liar in
construction and operation to the arran i JU. S. Pat. No.
vvhich, through a -
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4,877,172. Mdtor assenbly 27 includes a
clutch (not shown), drives the
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8 vertical novenent of head nenber 23 relative W@N&fﬁﬁﬁ%n §¢
the clutch by a solenoid assenbly (not shown) QWR‘?‘B@@ HO Pag
operated switch (not shown). A crankarm (not s tom(ant edpaged thdo diage
engades a’yoke assenbly 33 nounted on head menpgif 2ewingle Haged o @aged
actuation allows for one full revolution of theAfriinkactm wuzedl?. o paged

reci procates head nmenber 29 downward In the

1

pate oF ReczrT. At ...

DISPENSING OF ATTACHMENTS

BACKGROUND OF THE INVENTION

The present invention relates to the dispensing of attachments and more
particularly to the dispensing of attachments from continuously ¢onnected ladder
stock. ' '

in commonly assigned U.S. Patent No. 4,039,078, which is incorporated
herein by reference, there are disclosed several different types of attachments
which are fabricated as part of continuously connected ladder stock. In each
instance, the attachment has an H-shape, and the ladder stock is formed from twb

.elongated and continuous plastic side mambers coupled together by a plurality of

plastic cross links, the cross links preferably being equidistantly spaced. The stock
may be produced from flexible plastics material including nylon, polypropylene and
other similar materials by molding or by stamping. Either manuaily or with the aid
of specifically designed devices, individual attachments may be dispensed from the
ladder stock to couple buttons to fabric, mechandising tags to articles of commerce,
or, in general, any two desired articles. In those instances where the dispensing
device has dual needles, the attachments severed from the stock can be used like
staples to secure objects and items.

o n commonly assighed U.S. Patent No. 4,877,172, which is also incorporated
herein by reference, a device for dispensing attachments of the type c.iescribed

‘dbove is disclosed. The device disclosed therein includes a reciprocatively

mounted shuttle which fixedly carries a pair of hollow slotted needles and which
moves between an aitachment severing position and an attachment dispensing
position. A feed belt, which is driven by a pair of sprockets, is. used fo
incrementally advance the fadder stock so that, at the end of each attachment

dispensing cycle, a single attachment is fed irito the needles at the attachment

severing location. Once the attachment has been féd into the pair of needles, a
slidably mounted knife blade severs the attachment from the remainder of the
ladder stock, and the shuttle is moved to the attachment dispensing location where
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expul sion direction, and then in the withdrawal direction for a conplete

di spensing cycle. Referring nowto Figs. 4 through 6, portions of head
assenbly 23 and nount assenbly 25 are shown in greater detail to illustrate
t he, actuati on and operation of the feeding, severing and ejecting
mechani sms of device 11. In addition to the above-descri bed head nenber 29,
head assenbly 23 includes a pair of parallel hollow slotted needles 35-1
and 35-2. Needles 35 are attached to theé bottom of head nmenber 29 through a

needl e bl ock 37. Each :
the needles are aligned with a pair of plungers. The plungers are then inserted into

the needles to expel the attachment therefrom. Thereatfter, the plungers retract and -
the shuttle moves back into the attachment severing location to accept another
attachment. The shuttle, feed belt, knife blade and plungers are mounted to a
head member. The head member is driven between between an attachment
dispensing position and a withdrawn position by an electric motor driven assembly.

Although the aforementioned device has performed reasonably well in the
dispensing of attachments, it has certain shortcomings. One such shortcoming is
that the device not infrequently causes an attachment to be severed asymmetrically

. {see, e.g., Figs. 1A and 1B wherein a properly severed attachment 10a and an
asymmetrically severed attachment 10b are respectively shown), thereby impaliring
its utility and/or aesthetic value. The principal reason for this undesired

asymmetry is that the feed belt, which is used to advance the attachment through
afeed drive and into the pair of needles, is separated from the needies by a rather
considerable distance of approximately 6 inches. Consequently, if the feed belt
does not properly advance the ladder stock over this 6-inch spacing, one or more
improperly severed attachments may be formed. |

The shuttle mechanism of the above-mentioned device presents another
such shortcoming. As noted above, when the device is in use, the shuttle moves
back and forth between an attachment severing position and an attachment
dispensing position. To properly align the shuttle at each of the aforementioned
positions, mechanical stops are strategically placed to limit movement of the
shuttle. The stops, however, do not always function with the timing and positional
precision required to precisely place the shuttle at its desired location at the
appropriate time.

Another pertinent patent is commonly assigned U.S. Patent No. 4,533,076.
This patent, which is also incorporated herein by reference, discloses another such
device for dispensing attachments from continuously connected ladder stock.
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needle 35 is shaped to include a tip 39, a rear end 41 and a | ongitudi nal
axi s extending therebetween and is oriented vertically_
| ongi tudinal axis is parallel to the direction in whi
noves. Head assenbly 23 al so includes a feeding mech
| adder stock attachments through a pair g9f feed chann _
Into needles 35. In the-present enbodi nent, said feedi ng nechani sm
conprises a rotatably nount ed giandartest -nqg INVERGHdeel 45 has speci al
teeth 47 on its outer surface™Ssurtably conirgured to mate with and to drive
| adder stock. As can be seen, feed

It is an object of the present invention to provide a new and novel device for

dispensing attachments.

It is another object of the present invention to provnde a device as described
above which overcomes at least some of the shortcomings described above in
connection with existing devices.

It is still another object of the present invention to provide a device as
described above which has a minimal number of moving parts. '

it is still yet another object of the present invention to provide a device as

described above which is easy to assemble and operate and which can be mass
produced. }
According to one embodiment of the invention, a device for dispensing
attachments from [adder stock is provided which comprises a hollow slotted needle
having a tip, a rear end and a longitudinal axis, means for feeding an attachment
into said hollow slotted needle through said rear end at an angle relative to said
longitudinal axis and means for ejecting an attachment disposed within said hollow
slotted needle through said tip.

Preferably, said ejecting means comprises an ejector rod movable along the
longitudinal axis of said hollow slotted needle. In addition, the angle at which said
feeding means feeds an attachment into said hollow slotted needle is preferably
'Iarge enough so that an attachment can be fed into said hollow slotted needle
using said feeding means and can be ejected therefrom using said ejecting means
without requiring said hollow slotted needle to be moved laterally relative to said
feeding means or said ejecting means. In this way, a shuttiing mechanism for the
needle {or convel;sely, for the feeding means and/or the ejecting means) may be
eliminated. . '

The feeding means of the preseht device preferably comprises a rotatably
mounted feed wheel located off-axis of said hollow slotted needle. Said feed wheel
preferably has a plurality of teeth which are configured to engage and, thereby, to
drive the movement of a length of continudusly connected ladder stock. As can
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channel s 43-1 and 43-2 and feed wheel 45 are oriented relative to needles
35 so that, for reasons to be further discussed below, attachnments may be
inserted into needles 35 at appropriate angles relative to their respective
| ongi t udi nal axes. Mreover, feed wheel 45 is preferably | ocated a short

di stance from needles 35, e.g. approximately 1.125 inches as opposed to
approximately 6 inches in the comrerci ak enbodi nent of the device disclosed
in US. Pat. No. 4,877,172, to minimze the risk that |adder stock will be

advanced i npsadiigriey appregiztst, dsecabsenbaid Webd wheel i dirgotynimateabil With the
-ladder stock, a feed belt is not needed. It should also be noted that, because said
feé_d wheel is preferably disposed at a distance of approximately 1.125 inches from
the rear end of the hollow slotted needle, the above-described problem resulting
from a large spacing between the feed belt and the hollow slotted needie of the
device of U.S. Pat. No. 4,877,172 Is substantially eradicated. '

Preferably, the device is also provided with severing means so that, once an
attachment from a length of ladder stock has been fed into said hollow slotted
needle, said attachment may be severed from the remainder of the ladder stock.

Although the present device may be provided with only a single hollow
slotted needle and corresponding ejector rod, the present device is preferably
provided with a pair of such needles and corresponding ejector rods. In this
‘manner, one transverse bar of an attachment may be inserted into and expelled
from one of the two needles while the other transverse .bar of the attachment is
being inserted into and expelied from the other of the two needles,

The one or more hollow slotted needles of the present device are preferably
movable along their respective longitudinal axes. In addition, the one or more
hollow slotted needles, the feeding means, the ejecting means and the severing
means are all preferably mounted on a head member which moves between an
attachment dispensing position and a withdrawn position. Movement of-the head
member is preferably driven by an electric motor assembiy which preferably
includes a clutch means for coupling said electric motor to said head assembly in

~ response to a user command.

Various features and advantages will appear from the description to follow.
In the description, reference is made to the accompanying drawings which form a
part thereof, and in which is shown by way of illustration, a specific embodiment for
practicing the invention. This embodiment will be described in sufficient detail to
enable those skilled in the art to practice the invention, and it is to be understood
that other embodiments may be utilized and that structural changes may be made
without departing from the scope. of the invention. The following detailed
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Rot ati on of feed wheel 45 in the direction indicated by arrows Ain Fig. 5
is achieved with an arrangenent conprising a ratchet 49 and a pawl 51.

Rat chet 49 This is the replacenent sheet 9 is coupled to feed wheel 45
by nmeans. of shaft 53. Shaft 53, in turn, is rotatably

5

description is, therefore, not to be taken in a fimiting sense, and the scope of the
present invention is best defined by the appended claims.

-
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mounted on a pair of brackets 55-1 and 55-2 fixedly nmounted on head nenber
29. Pawl 51, which has a first end 57 adapted to engage the teeth of
ratchet 49, is pivotally connected at its opposite end to a | ever 59 which,
in:turny is fixedly nounted on head nenber 29. A spring 61, which is
attached at one end to pawl 51 and at the other end to bracket 55-1, biases
pawl 51 towards ratchet 49. A post 63 ig fixedly nounted on nount 31 to act
as .a stop for lever 59. The above-described ratchet and paw arrangenent

works as follows to rotate feed wheel 45: Wth head nenber 29 still in the
m dst of withdraw ng BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are hereby incorporated into and
constitute a part of this specification, illustrate a preferred embodiment of the
invention and, together with the description, serve to explain the principles of the
invention. In these drawings wherein like reference numerals represent like parts:

Fig. 1A is a plan view of one embodiment of an attachment which has been
properly severed from a roll of continuously connected {adder stock;

Fig. 1B is a plan view of the same type of attachment as shown in Fig. 1A,

. the attachment having been severed asymmetrically from a roll of continuously
connected ladder stock; .

Fig. 2 is a side view of one embodiment of a device for dispensing
attachments constructed according to the teachings of the present invention, the
device being shown with a side portion of its housing removed to reveal the
components contained therewithin; ' _

Fig. 3 is a front view of the device shown in Fig. 2, the device being shown
with a front portion of its housing removed to reveal the components contained

therewithin; L
Fig. 4 is an enlarged fragmentary side view of the head and mount

assemblies shown in Fig. 2;

Fig. 5 is a fragmentary section view of the head and mount assemblies of
the device shown in Fig. 4;

Fig. 6 is a fragmentary front view of the head and mount assemblies shown
in Fig. 4; and

Figs. 7(a) through 7(g) represent a series of views which depict
schematically the sequence of feeding, severing and ejecting steps performed by

the device of Fig. 2.

-
-
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vertically upwardly, lever 59 cones Into contact with and i s stopped by
post 63. The differential in deceleration between |lever 59 and its

pi votally connected pawl 51 causes pawl 51 to briefly pivot upwardly. As
it pivots, pow 51 ongagee ratchot 49 and causes its rotation, thereby
causing feed wheel 45 to rotate simlarly. Pawl 51 then resunes its
previous orientation and is adapted to engage the next tooth of ratchet 49.
As seen best in Fig. 5, head assenbly 23 additionally includes a knife 65

which is used to goepAneh BESRRIPRION O iPREFEIRES eboRfigeNTSt 0 needl es 35

from

Referring now to Figs. 2 and 3, there are shown side and front views,
respectively, of a device for dispensing attachments, the device being constructed
according to the teachings of the present invention and represented generally by
reference numeral 11. For simplicity and clarity, parts not directly pertaining to the
invention are only diagrammatically shown in the drawings and are not described
in detail below.

As s apparent from the description herein, device 11 is used to sever
individual attachments from continuously connected ladder stock and to dispense
and attach such individual attachments to desired workpieces. - The following
described device is intended for use with attachments of the type consisting of two
plastic side members coupled by a plastic crosslink (such as shown in Fig. 1A).
As illustrated in Figs. 3 and 6 and described below, the device 11 includes
du?alicates of various components (e.g. needles 35-1 and 35-2). However, the
invention also encompasses dispensing and attaching devices useful with other
types of attachments wherein only a single set of such components is provided.

As seen best in Fig. 2, device 11 includes a frame, the frame including a
base 13, a neck 15, an arm 17 onto which a reactor plate 19 is mounted, and a
housing 21.

A head assembly 23, comprising a head member 29, and a mount assembly
25, comprising a mount 31, are disposed within housing 21. Head member 29 is
slidably mounted for vertical movement on mount 31, and as will be seen below,
the sliding vertical movement of head member 29 relative to mount 31 is used to
actuate the feeding, severing and ejecting mechanisms of device 11.

Also disposed within housing 21 is an electric motor assembly 27. Many of
the components of motor assembly 27 are seated within mount 31 and are,
therefore, not shown in Fig. 2; nevertheless, as can be seen from the following
description, motor assembly 27 is generally similar in construction and operation
to the arrangement disclosed in U.S. Pat. No. 4,877,172. Motor assembly 27
includes an electric motor 32 which, through a clutch (not shown), drives the
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the remai nder of a length of |adder stock. Knife 65 .is nounted on a knife

bl ock 67 which, in turn, is connected to a knife actuating arm69. Arm 69,
which is pivotally connected to head nenber 29, is desirably controlled by
a cam 71 fixedly mounted on nmount 31. Initial novenent of head nmenber 29 in
t he downward, i.e. expulsion, direction drives a roller 73 nounted on the
end of arm 69 over cam71. Cam 71 is digposed at an -angl e which causes arm
69 to pivot, thereby urging knife 65 to nove in the severing direction. Arm

69 is desir a}am/cas afdvameho@ﬂ@édmrﬁmmtré]@t.dalta%uhﬁsf eAétasttd%fltmdﬂcat ely
after severin reciated that Fig. .5
yqa solenmd assembl rP tshown)? s triggered through a foot opé/rated switch (not
shown). A crankarm (not shown) mounted on the clutch engages a yoke assembly
33 mounted on head member 29 (see Fig. 5). Clutch actuation allows for one full
revolution of the crankarm, which reciprocates head member 29 downward in the
expulsion direction, and then in the withdrawal direction for a complete dispensing
cycle. '

Referring now to Figs. 4 through 6, portions of head assembly 23 and mount
assembly 25 are shown in greater detail to illustrate the actuation and operation of
the feeding, severing and ejecting mechanisms of device 11.

In addition to the above-described head member 28, head assembly 23
includes a pair of parallel hollow slotted needles 35-1 and 35-2. Needles 35 are
‘aftached to the bottom of head member 29 through a needle block 37. Each
needle 35 is shaped to include a tip 39, a rear end 41 and a longitudinal axis -
eXtending therebetween and is oriented ve;'tically so that lts longitudinal axis is
parallel to the direction in which head member 29 moves.

Head assembly 23 also includes a feeding mechanism for feeding ladder
stock -attachments through a pair of feed channels 43-1 and 43-2 and into needles
35. In the present embodiment, said feeding mechanism comprises a rotatably
mounted feed wheel 45. Feed wheel 45 has special teeth 47 on its outer surface
suitably configured to mate with and to drive ladder stock. As can be seen, feed

" channels 43-1 and 43-2 and feed whee! 45 are oriented relative to needles 35 so
that, for reasons to be further discussed below, attachments may be inserted into
needles 35 at appropriate anglés relative to their respective longitudinal axes.
Moreover, feed wheel 45 is preferably located a short distance from needles 35,
e.g. approximately 1.125 inches as opposed to approximately & inches in the
commercial embodiment of the device disclosed in U.S. Pat. No. 4,877,172, to
minimize the risk that ladder stock will be advanced improperly to needles 35 and
will be cut asymmetrically.

Rotaﬁon of feed wheel 45 in the direction indicated by arrows A in Fig. 5 is

achieved with an arrangement comprising a ratchet 49 and a pawl 51. Ratchet 49
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represents one side of the head assenbly; duplicates of arm 69 and cam 71
are not seen in Fig. 5. Head assenbly 23 further includes a pair of ejector
rods 73-1 and 73-2 for expelling an individual attachnent disposed within
needt es 35 out through their respective tips 39. Eector rods 73-1 and
73-2, which are disposed along the |ongitudinal axes of needles 35-1 and
35-2, respectively, are fixedly nounted of

~ is coupled to feed wheel 45 by means of shaft 53. Shaft 53, in turn, is rotatably
mounted on a pair of brackets 55-1 and 55-2 fixedly mounted on head member 28.
Pawl 51, which has a first end 57 adapted to engage the teeth of ratchet 49, is
pivotally connected at its opposite end to a lever 59 which, in turn, is fixedly
mounted on head member 29. A spring 61, which is attached at one end to paw!
51 and at the other end to bracket 55-1, biases pawl §1 towards ratchet 49. A post
63 is fixedly mounted on mount 31 to act as a stop for lever 59.

The above-described ratchet and paw! arrangement works as follows to
rotate feed wheel 45: With head member 28 still in the midst of withdrawing
vertically upwardly, lever 69 comes into contact with and is stopped by post 63.
The differential in deceleration between lever 59 and its pivotally connected paw!
51 causes paw! 81 to biicfly pivat upwardly. As it pivots, pawl 81 ongagee ratchot
49 and causes its rotation, thereby causing feed wheel 45 to rotate similarly. Pawl
51»then resumes its previous orientation and is adapted to engage the next tooth
of raichet 49. .

As seen best in Fig. 5, head assembly 23 additionally includes a knife 65
which is used to sever an attachment v/hich has been loaded into needles 35 from
the remainder of a length of ladder stock. Knife 65 is mounted on a knife block 67
which, in turn, is connected to a knife actuating arm 69. Arm 69, which is pivotally
connected to head member 29, is desirably controlled by a cam 71 fixedly mounted
on mount 31. Initial movement of head member 29 in the downward, i.e. expuilsion,
direction drives a roller 73 mounted on the end of arm 69 over cam 71. Cam 71
is disposed at an éngle which causes arm 69 to pivot, thereby urging knife 65 to
move in the severing direction. Arm 69 is desirably spring-loaded so that the blade
is retracted immediately after severing. It will be appreciated that Fig. 5 merely
represents one side of the head assembly; duplicates of arm 69 and cam 71 are
not seen in Fig. 5. .

Head assembly 23 further includes a pair of ejector rods 73-1 and 73-2 for
expelling an individual attachment disposed within needles 35 out through their
respective tips 39. Ejector rods 73-1 and 73-2, which are disposed along the
longitudinal axes of needles 35-1 and 35-2, respeclively, are fixedly mounted on
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10 a rack 75 which, in turn, is slidably nmounted for vertical novenent on
head nmenber 29. Vertical novenent of rack 75 is controlled by a stationary
rack 77, which is fixedly nounted on nount 31, and a gear assenbly 79. Cear
assenbly 79 conprises a first gear 81 engaged with stationary rack 77 and a
second gear 83 of greater dianmeter engaged with rack 75. CGears 81 and 83
are fixed to each other and are rotatablyy nounted to nove with head nmenber

29. As head nenber

a rack 75 which, in turn, is slidably mounted for vertical movement on head
member 29. Vertical movement of rack 75 is controlied by a stationary rack 77,
which is fixedly mounted on mount 31, and a gear assembly.79. Gear assembly
79 comprises a first gear 81 engaged with stationary rack 77 and a second gear
83 of greater diameter engaged with rack 75. Gears 81 and 83 are fixed to each
other and are rotatably mounted to move with head member 29. As head member
29 moves in the expulsion direction, the rotation of first gear 81 in interaction with .
stationary rack 77 turns second gear 83, thus driving rack 75 in the expulsion
direction relative to head member 29 and causing ejector rods 73 to enter needles
35 through their respective rear ends 41. '

Referring now to Figs. 7{(a) through 7(g), a series of schematic views are
shown to Hllustrate the manner in which ladder stock attachments are fed, severed
and ejected using device 11.

In Fig. 7(a), the lead attachment of a length of ladder §to_ck is shown partially
inserted into needle 35. As can be seen, the attachment has been fed into the
needle at an angle so that its leading end is disposed along the longitudinal axis
of the needle whereas its trailing end is bent off-axis. Knife 65 and ejector rod 73
are shown in their respective retracted positions.

In Fig. 7(b), knife 65 is shown severing the partially inserted attachment from
the remainder of the ladder stock. Once the attachment has been severed, its
trailing end springs into alignment with needle 35. Ejector rod 65 is shown
advancing towards needle 35, _ .

In Fig. 7(c), knife 65 is shown returning to its retracted position, the severed
attachment and ladder stock remaining in the position where they were at the time
of severance. Ejector rod 73 is shown continuing to advance towards needle 35.

In Fig. 7(d), ejector rod 73 is shown deflecting the leading end of the ladder
stock as it travels towards needle 35.

In Fig. 7{e), ejector rod 73 is shown pushing the attachment through needle

33.
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29 noves in the expulsion direction, the rotation of first gear 81 in
I nteraction with stationary rack 77 turns second gear 83, thus driving rack
75 in the expulsion direction relative to head nenber 29 and causi ng
ejector, rods 73 to enter needles 35 through their respective rear ends 41.
Referring now to Figs. 7(a) through 7(g), a series of schematic views are
shown to illustrate the manner in mhicH | adder stock attachnents are fed,
severed end ejected using device 11. | 1Fig. 7(a), the lead attachnment of a
| ength of | adder stock is shown partially )

In Fig. 7(f), ejector rod 73 is shown returning to its retracted position, thereby

allowing the leading end of the ladder stock to move back into position to be fed
into needle 35. :

In Fig. 7(g), the ladder stock is advanced so that the forwardmost attachment
is partially inserted into needle 35 at an angle.

As can readily be appreciated from the above description, the angle at which
attachments are fed into needle 35 should be great enough so that ejector rod 73
can be inserted into needle 35 by deflecting the leading end of the remainder of the
ladder stock, without requiring that needle 35 be moved laterally relative to gjector
rod 73 and/or the ladder ‘stock. At the same time, the angle should be small
enough to permit the ladder stock to be easlily inserted into needle 35 through its

_rear end. " |

The embodiments of the present invention are intended to be merely
exemplary and those skilled in the art shall !?e able to make numerous variations
and modifications to it without departing from the spirit of the present invention, All
such variations and modifications are intended to be within the scope of the present
invention as defined in the appended claims.
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inserted into needle 35. As can be seen, the attachment has been fed into
t he needl e Thss beg Replacehat its | eading end is di sposed al ong the

| ongi t udi nal ﬂm ﬁ"'ﬂ Qeedle whereas its traili O ekt

Knife 65 an 3 are shown in their respe

positions. In Fig. 7(b), knife 65 is shown severi ng

attachment fromthe remainder of the | adder stock. Once th taar]
been severed, Its trailing end springs into alignnent with needle

Ej ector rod 65 is shown advanci WHADISSCUAIMER(JSe 35.
1. A device for dispensing attachments comprising:
a) a hollow slotted needle having a tip, a rear end and a longitudinal

axis extending therebetween;

b) means for feeding an attachment into said hollow slotted needle
through said rear end at an angle relative to said longitudinal axis; and

c) means for ejecting an attachment disposed within said hollow
slotted needle through said tip.

2. The device as claimed in claim 1 wherein said hollow slotted needle is
movable in the direction of said longitudinal axis.

3. The device as claimed in claim 1 wherein said attachment is formed as
a part of a length of ladder stock, said device further comprising means for
se@en‘ng an attachment fed into said hollow slotted needle from the remainder of
the length of ladder stock. |

4. The device as claimed in ¢laim 1 wherein said ejecting means comprises
an ejector rod movable along said longitudinal axis of said hollow slotted needle.

5. The device as claimed in claim 1 wherein said attachment is formed as
a part of a length of tadder stock and wherein said feeding means comprises a feed
wheel having teeth on its outer surface configured to mate with and to drive the
length of ladder stock.

6. The device as claimed in claim & wherein said feed wheel is disposed
approximately 1.125 inches from said rear end of said hollow slotted needle.

7. A device for dispensing attachments from a plurality of interconnected
aftachments comprising:

. This is the replacement shest
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In Fig. 7(c), kKnife 65 is shown returning to its retracted position,

t he

severed attachmm;s&&diakmiﬁl lactdock remai ni ng i n tffe=pas on where they
were at the tine Ej ector rod 73 is g faters

advance-t owar ds ELM |g 7(d), ejector ecting
t he | eadi ng end d stock as it travel s towards In
Fig. 7(e), ejector rod 73 IS shown pushidng the attachnent througfaced| e

35. This is the replacenent sheet

a) a hollow slotted needle having a tip, a rear end and a longitudinal
axis extending therebetween;

b) means for feeding an attachment into sald hollow slotted needle
through said rear end at an angle relative to said longitudinal axis;

¢) means for severing an individual attachment disposed within- said
hollow slotted needle from said interconnected plurality; and

d) means fof gjecting an attachment disposed within said hollow
slotted needle through said tip.

8. The device as claimed in claim 7 wherein said hollow slotted needle, said
feeding means, said severing means and said ejecting means are mounted on a
head member, said head member being movable between an attachment
dispensing position and a withdrawn position.

9. The device as claimed in ciaim 8 further comprising a mount, said head
member being movably mounted between an attachment dispensing position and
a withdrawn position on said mount.

10. The device as claimed in claim 8 further comprising an electric motor
driven assembly for reciprocating said head member.

11. A device for dispensing attachments from a plurality of interconnected

attachments comprising:

a) a hollow slotted needle having a tip, a rear end and a longitudinal
axis extending therebetween; -

b) means for ejecting an attachment disposed within said hollow
slotted needie through said tip; and

¢) means for feeding an attachment into said hollow slotted needle
through said rear end at an angle relative to said longitudinal axis, wherein said
angle is large enough so that an attachment may be fed into said hollow slotted
needle using said feeding means and subsequently ejected from said hollow slotted

[T w016
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In Fig. 7(f), ejector rod 73 is shown returning to it
thereby allowi ng the | eading end of the | adder stock o-”q@>
position to be fed into needle 35. In Fig. 7(g), the lladderpshp
advanced so that the forwardnost attachment is parti aH=ypdnse
needl e 35 at an angl e. 14

needle without requiring said hollow slotted needle to be moved between an
. attachment loading position and an attachment ejecting position.

12. The device as claimed in claim 11 wherein said feeding means and said
ejecting means are fixed laterally relative to said hollow slotted needle.

il

I S —
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As can readily be appreciated fromthe above description, the angle at
whi ch attachnents are fed into needl e 35 should be great enough so that
ejector rod 73 can be inserted into needle 35 by deflecting the | eading end
of the remai nder of the |adder stock, w thout requiring that needle 35 be
-nmoved | aterally relative to .ejector rod 73 and/or the | adder stock. At the
sane tinme, the angle should be small enough to permt the | adder stock to
be easily inserted into needle 35 through its rear end. The enbodi nents of
the present invention are intended to be nerely

15

DISPENSING OF ATTACHMENTS

Abstract

A device (11) for dispensing plastic attachments (104,
10B) of the type which are formed as part of a roll of
continuously connected ladder stock. In one embodiment, the
device (11) includes a pair of hollow slotted needles (35-1,
35-2) each baving a tip (39-1, 39-2), a rear end (41-1, 42-2)
and a lungitudinal axis. A feed wheel (45) placed proximate
to the rear ends (41-1, 41-2) of the pair of needles (35-1, 35-
2), is used to feed individual attachments (10A, 10B) of a roll
of ladder stock into said pair of needles (35-1, 35-2) through
their respective rear ends (41-1, 41-2) at angles relative to the
longitudinal axes thereof. Once inserted into the needles (35-1,
35-2), an attachment (10A, 10B) is severed from the remainder
of the ladder stock by a knife (65) and is then expelled from
the necdles (35-1, 35-2) by a pair of ejector rods (73-1, 73-2)
movable along the longitudinal axes of the pair of needles (35-
1, 35-2). The pair of needles (35-1, 35-2), the feed wheel (45),
the knife (65), and the pair of cjector rods (73-1, 73-2) are all
mounted on a vertically movable head member (2) driven by
an clectric motor assembly (27).

Fig. 5
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exenplary and those skilled in the art shall .be able to make numerous
variations and nodifications to it without departing fromthe spirit of the
present invention. Al such variations and nodifications are intended to be
wi t hin tthe scope.of the present invention as defined in the appended
claims. This is the replacenent sheet
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12 5 clainms 1. A device for

di spensing attachnents from a plurality of interconnected attachnents
conprising: 10 a) a first hollow slotted needle (35-1) having a tip
(39-1), @ rear end (41-1) and a longitudinal axis extending therebetween;
b) a first feed channel (43-1) through which said plurality of inter-
connected attachnments are fed,
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c) a feed wheel (45) for feeding an attachnment through said first feed Is
channel (43-1) into said first hollow slotted needle (35-1) through said
rear end (41-1); d) a knife (65) for severing an individual attachnent from
said jnter- connected plurality of attachnents; and e) a first ejector rod
(73-1) for ejecting an attachnment disposed within 20 said first
hol | ow sl otted needle (35-1) through said tip (39-1) after said attachnent
has been severed fromsaid plurality of intercon-

3/10
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nected attachnents, said first ejector rod (73-1) being fixed fromlateral
novenment relative to said first hollow slotted needle (35-1), characterized
in that 25 1) said first feed channel (43-1) is oriented at an acute
angl e relative to said | ongitudinal axis of said hollow slotted needle
(35-1); and 2) said knife (65) is arranged to sever an individual

attachment dispo- sed within said first hollow slotted needle (35-1) after
said attach- nent has been partially inserted into said first holl ow

sl otted 4/10
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30 needl e (35-1). 13 2. The device as clainmed in claim 1
characterized in that said first hollow slotted needle (35-1) is novable
in the direction of said |longitu- dinal axis.
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5 3. The device as clained in claim 1, characterized in that said feed
wheel” (45) is disposed approximately 1.125 inches fromsaid rear end (41-1)
of said first hollow slotted needle (35-1). 4. The device as clainmed in
clarm 14 characterized in that said first 10 hol | ow sl otted needl e
(35-1), said feed wheel (45), said knife (65) and said first ejector rod
(73-1) are nmounted on a head nenber (29), said head nenber (29) being
nmovabl e between an attachment di spensigrigosition and a W thdrawn position.

29 - —~-—31

" 7
o | B

51

55-1/7[' 0|91 @ ~+55-2

| |z [az2 |©

L4l"|\

>

3517 ~-35-2

N\

39-1~ —39-2
FIG. 6 ‘

_ This is the replacement sheet

Date: - 4 NOV 1996



15 5. The device as clained in claim 4, characterized in that it
further conprises a nount (31); said head nenber (29) being novably noun-
ted between an attachnent dispensing position and a wi thdrawn position on
said maunt (31). 20 6. The device as clained in claim 5, characterized
in that it further conprises an electric notor driven assenbly (27) for
reci procating said head nenber (29). 7. The device as clained in claim 1.
characterized in that said feed whee

7/10
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25 (45) is fixed laterally relative to said first hollow slotted
needle (35-1). 8. The device as claimed in claim 1, characterized 1in
that said first ejector rod (73-1) is novable along said |ongitudinal axis
of said~first hollow slotted needle (35-1). 30 ' '

W N
§ RN
O\ es

\ ) \ 7%

V . v
FIG. 7(b) FI1G. 7(c)

This is the replacement sheet

Date: -~ 4 NOV 1996



9. The device as clainmed in claiml, characterized in that said ee w eel
(45) has teeth (47) on its outer surface configured to nate with and to
drive said plurality of interconnected attachnents. 5 10. The device as
claimed~in claim 1, characterized in that each of said plurality of

I nterconnected attachnments conprises a pair of side mem bers coupled by a
crosslink, said device further conprising a second holl ow slotted needl e
(35-2), a second feed channel (43-2) and a second ejector rod (732), said
second feed channel (43-2) being orientegicat an-
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10 acute angle relative to said |ongitudinal axis of said second

hol | ow slotted needle (35-2), wherein one of said side nenbers-of said
plurali- ty of interconnected attachnents is fed by said feed wheel (45)

t hr.ough«said first feed channel (43-1) and into said first hollow slotted
needl e (35-1) for dispensing therefromby said first ejector rod (73-1) and
the 15 ot her of said side nenbers of said plurality of interconnected
attach- nents is fed by said feed wheel (45) through said second feed
channel (43-2) and into said second hollow slotted needle (35-2) for

di spensi ng : . 10/10
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‘the’refrorp by said second ejector rod (73-2). 20 -1
i'n cdaim 10, characterized in that said second hol

(35-2) and said second ejector rod (73-2) are nount bhd|

(29). 12. The device as clained in claimill, charact
further 25 conprises a pawl (51) and a ratchet
f eed wheel (45). ' '

e

n T
on a.head ne

i 2¢Q DECHIIE
49) for drivi]
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SUMMARY OF THE INVENTION

It is an. object of the present invention to provide a new and novel

device for dispensing attachments.

It is another object of the present invention to provide a device as

described above which overcomes at least some of the shortcomings des-

cribed above in connection with existing devices.
It is still another object of the present invention to provide a device as

described above which has a minimal number of moving parts.

It is still yet another object of the present invention.to provide a.

device as described above which is easy to assemble and operate and which
can be mass produced. '
According to the invention, a device for dispensing attachments from a

plurality of interconnected attachments is provided which comprises a first

hollow slotted needle having a tip, a rear end and a longitudinal axis

extending therebetween; a first feed channel through which said piurality _p__f o

ai ned

sai d

interconnected attachments are fed; a feed wheel for feeding an attachment

said rear end; a knife for severing an individual attachment from said inter-

~ connected plurality of attachments; and a first ejector rod for ejecting an

attachment disposed within said first hollow slotted needle through said tip
after said attachment has been severed from said plurality of interconnected
attachments, said first ejector rod being fixed from natural movement
relative to said first hollow slotted needle, characterized in that said first
feed channel is oriented at an acute angle relative to said longitudinal axis
of said hollow slotted needle; and said knife is arranged to sever an indi-
vidual attachment disposed within said first hollow slotted needle after said

attachment has been partially inserted into said first hollow slotted needle.

through said first feed channel into said first hollow slotted needle through
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The angle at which said feeding mleans. feeds an attachment into. said
hollow slotted needle is preferably large enough so that an attachment can
be fed into said hollow slotted needle using said feeding means and can be
ejected therefrom using said. ejecting means without requiring said hollow
slotted needle to be moved laterally relative to said feeding means or said
ejecting means. In this way, a shuttling mechanism for the needle (or
conversely, for the feeding means and/or the ejecting means) may be
eliminated. _ | '

The feed wheel is preferable located off-axis of said hollow slotted

needle. Said feed wheel preferably has a plurality of teeth which are

| configured to engage and, thereby, to drive the movement of a length of

continuously connected ladder stock. As can
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claims

1. A device for dispensing attachments from a plurality of interconnected

attachments comprising:

a)

b)

c)

d)

e)

a first hollow slotted nee_dle (35-1) having a tip (39-1), a rear end
(41-1) and a longitudinal axis extending therebetween;

a first feed channel (43-1) through which said pﬁxrality of inter-
connected attachments are fed;

a feed wheel (45) for feeding an attachment through said first feed
channel (43-1) into said first hollow slotted needle (35-1) through
said rear end (41-1);

a knife (65) for severing an individual attachment from said inter-
connected plurality of attachments; and

a first ejector rod (73-1) for ejecting an attachment disposed within
said first hollow slotted needle (35-1) through said tip (39-1) after

said attachment has been severed from said plurality of intercon-

- nected attachments, said first ejector rod (73-1) being fixed from

lateral movement relative to said first hollow slotted needle (35-1),

characterized in that

D

said first feed channel (43-1) is oriented at an acute angle relative
to said longitudinal axis of said hollow slotted needle (35-1); and
said knife (65) is arranged to sever an individual attachment dispo-
sed within said first hollow slotted needle (35-1) after said attach-

ment has been partially inserted into said first hollow slotted

needle (35-1).

AU
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The device as claimed in claim 1, characterized in that said first
holiow slotted needle (35-1) is movable in the direction of said longitu-

dinal axis.

The device as claimed in claim 1, characterized in that said feed wheel
(45) is disposed approximately 1.125 inches from said rear end 41-1)
of said first hollow slotted needle (35-1).

The device as claimed in claim 1, characterized in that said first
hollow slotted needle (35-1), said feed wheel (45), said knife (65) and
said first ejector rod (73-1) are mounted on é head member (29), said
head member (29) being movable between an attachment dispensing

position and a withdrawn position.

The device as claimed in claim 4, characterized in that it further

comprises a mount (31), said head member (29) being movably moun-

ted between an attachment dispensing position and a withdrawn position

on said mount (31).

The device as claimed in claim 5, characterized in that it further
comprises an electric motor driven assembly (27) for reciprocating said

head member (29).

The device as claimed in claim 1. characterized in that said feed wheel

(45) is fixed laterally relative to said first hollow slotted needle (35-1).

The device as claimed in claim 1, characterized in that said first
ejector rod (73-1) is movable along said longitudinal axis of said first

hollow slotted needle _(35-1).

* [ L M s * :
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The device as ¢laimed in claim 1, characterized in that said Teed “wheel
(45) has teeth (47) on its outer surface configured to mate with and to

drive said plurality of interconnected attachments.

The device as claimed in claim 1, characterized in that each of said
plurality of interconnected attachments comprises a pair of side mem-
bers coupled by a crosslink, said device further comprising a second
hollow slotted needle (35-2), a second feed channel (43-2) and a second
ejector rod (732), said second feed channel (43-2) being oriented at an
acute angle relative to said longitudinal axis of said second hollow
slotted needle (35-2), wherein one of said side. members .of said plurali-
ty of interconnected attachments is fed by said feed wheel (45) through
said first feed channel (43-1) and into said first hollow slotted needle
(35-1) for dispensing therefrom by said first ejector rod (73-1) and the
other of said side members of said plurality of interconnected attach-
ments is fed by said feed wheel (45) through said second feed channel
(43-2) and into said second hollow slotted needle (35-2) for dispensing

therefrom by said second ejector rod (73-2).

The device as claimed in claim 10, characterized in that said second

hollow slotted needle (35-2) and said second ejector rod (73-2) are

‘mounted on a head member (29).

The device as claimed in claim |1, characterized in that it further
comprises a pawl (51) and a ratchet (49) for driving said feed wheel

(45).
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