ELECTRlxf:PQUERED FASFENER B SRENSI NG DRMb&R:BAGKERRUND OF THE | NVENTI ON g,

present invention relates to a new and inproved apparatus for dispensing
i ndi vidual plastic fasteners from fastener stock. Plastic fasteners of the

type having a sﬁ r at one end, a paddle at the other endP{}E{g &Q n
filament or ‘893’%% E connecting the two ends are well known fsﬁ’é’ rt
and w dely used In commerce to attach Iabels price tags or other itens to
articles i'n a manner which_nnim zes i nadvertent detachnent

therefrom Typically, suchERCIREG Bo‘nggq éh%TﬁQERaPESPﬁ&ﬂuﬁm{ﬁEed in the form

of fastener stock, the fastener stock being produced by nolding or stanping
fromflexible plastic mat eri als, such as nylon, polyethylene, and
pol ypropyl ene. I n one known type of fastener stock, the cross bar end of

each fastener is connected to BAUKGROUND CFTHEINVENTIOND of fasteners. In

anot her known type of fastener stock, often referred to as | adder stock, a
pair of el ahgat ed Sl'dﬁermmanwmtonntmtemrtueatwtancacmbnovedl|agpaﬁtuxrfass
links or filaments. One of the side menbers is shaped to define a plurality
of cross bars wHispknsing individuatiplastirefastenels/frorh dasterssr\stockbl e connectors, the
connectors being defined by indentations or notches fornmed al ong the side
menber. The ot her si Blastivcfableneisofshe fype Havingel ¢ross banstwnalendy a phddiadd thes .
Addi tional information pertaining to fastener stock nay be obtained from
the foll ow ng cothepeny and aithindithmers or prosedlinis conxiecting thaitwo lends are welbkwmat ed
herein by reference: U'S. Pat. No. 4,955.475 issued Septenber 11, 1990;

U.S. Pat. No. Inthe artand widely used in commerce to attach labels, price tags or other items

10 to articles in a manner ‘'which minimizes the risk of inadvertent detachment
therefrom. Typically, such plastic fasteners are manufactured in the form of '
fastener stock, the fastener stock being produced by molding or stamping from
flexible plastic materials, such as nylon, polyethylene, and polypropylene. Inone
known type of fastener stock, the cross bar end of each fastener is connected to

15 a runner bar to form a clip of fasteners. In ancther known type of fastener stack,
often referred to as ladder stock, a pair of elongated side merr;bers are

" interconnected by a plurality of cross links or filaments. One of the side members
is shaped to.deﬁne a plurality of cross bars which are joined together by short
severable connectors, the connectors being defined by indentations or notches

20 formed along the side member. The other side member is shaped to define a
plurality of paddies. |

‘ Additional information pertaining to fastener stock may be obtained from the
following commonly assigned U.S. patents, all of which are incorporated herein by

reference: U.S. Pat. No. 4,955.475 issued September 11, 1890; U.S. Pat. No, .
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2 4 42{; ;‘63‘6 pbS$1ad pl¥NGe 26.084:884; U. Sardtaie & MrmvdR 121, 487, issued Cct obigezo
24, 1 g UsS Pat. 3,470,834, issued Cct. 77,1969 and U S. Pat. No.

3,103, 666, i ssued Septenber 17, 1963. The dlspen5|ng of i ndi vi dual
fasteners frqp bastaqner stock is often acconpl i shed with anpeppsssasis
commonly referred to as a "tagger gun". Typically, a tagger gun is a hand
hel d trigger operated gun shaped device which is constructed to accept

f ast t ock i ch includ d
of o Tastoner 100 TSRy AiCER, Todlt LLarPaTNGl AT Rebaf S 2T en
mechani sm f or gﬁ A% E‘ftﬂ§§4 RRLeS Bt 97 1960@nHARE SBR! N 9 031665, '&%ﬁ&df ed

into the holl ow neé e out through the tip of the hollow needle.
commonl y assi gggsleMner 174gw3t No. 5,024,365, which issued June 18 1991 and
which is herein incorporated by reference, a tagger gun for dispensing a

plastic fastener thmaudispansihgt b dndmidiiad fasieaedse frbrmofastemeri stozkisisy often
connected fastener stock is described. The apparatus includes an actuator

slide with a cgaohiiislidtAwiean appaatas torainonly séfened tocdsn taggengent!’. fTypiaally,
ej ector rod and fastener stock feed nechanismto actuate these functions.

The appar at us 5%&%@&" gln Gt Udlaraind Béldttiiggeracperatet yowhishaped: depice cahiels is
transversely to the needle axis to cause the cutting of a fastener fromthe

f ast ener st ockgorisfticiet a0 apespt fateren stok wad adhichdsthedas a mechanism dordeedingi s.
The cambar is linked to the shuttle mechani smand pivotally nounted so

t hat the pivotfhagreds drendafafasteraminte a holiew neadis atthe frophend oishegunend The
cam bar passes through the actuator slide channel , whereby sliding of the
actuat or sl i dea awmchesismi foppushingthetdnesscamnend of a@dgstanergfh@fdﬁwear gdinte of
the cam The apparatus, further includes an anti back mechanismin the form
of a catcid | evihe huﬂwmeedg@;.gghrough the tip of the hollow needle.

In commonly assigned U.S. Patent No. 5,024,365, which issued June 18,

1991 and which is herein incorporated by reference, a tagger gun for dispensing

a plastic fastener fhrough a slotted hollow needle from continuously connected
fastener stock is described, The apparatus includes an actuator slide with a central

15 channel, the actuator slide being secured to an éjector rod and fastener stock feed
mechanism to actuate these functions. The apparatus further includes a shuttle
assembly which reciprocates transversely to the needle axis to cause the cuttmg

of a fastener from the fastener stock, and transport of the severed fastener to the

needle axis. The cam bar is linked to the shuttle mechanism and pivotally mounted

20 so that the pivoting of the cam bar causes the transverse shuttle motion. The cam
bar passes through the actuator sfide channel, whereby sliding of the actuator slide
causes pivoting of the cam bar according to the profile of the cam. The apparatus,

further includes an antiback mechanism in the form of a catch lever which engages
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heet Has Been Rep! laced

T



3 the f2/é008r poVEN4d Fahdfs BLEBu7RAr ti al b)rof@RrL£8586krand prevents its Boz1

rel ease, until the trigger has been fully depressed. In comonly assigne
U S. Patent No. 4,456,161, which issued June 26, 1984, another tagger gun
for dispensi ngybaadaesers is described. The apparatus conpri seguaddelid. a
fast ener dispensing hollow slotted needl e nounted on the casing, nmeans for
advancing a fastener to a position adjacent the rear of the needl e bore

LD TS e Dotel R (el Ha hoBPSA il ok AR il e elsbng ke,
di spensing the ﬁggﬂkﬁfs’ 5&(,9“@? ﬁ%sggge Preferably, the apparatus
conprises a feed Wheel, an a ng neans conprising a reciprocating cam

sli de whi ch al so actyabfimdrp aéﬁ PR Patént NS DA 189, WRRASSEAPIIrR] 26 2

pl unger’ carried by a reciprocatihg support which’al'so actuates the cam

slide, and meansgdoanbmel i Riger A%of MSperitiieCfaktenb ib'describabieNin t
4,971, 238 which issued on tggo 198% t here |ns d‘lyscs%sed a td;gs%arrag'jﬁn

type appar gt us édmpriesia td¥ing, raafa&éﬁé.saasﬁéﬁs.@f haaowa&ot@dméealeoﬁﬁhﬁed%ﬁthaf a
hol | ow needl e by a piston which is driven by a notor. The notor is coupled

to the piston byasihg, dardNfbr RidVaAting! B0fabfneP W BOpdsRidnitjacent e rdarvér G
i ncl udes three sw tches and ot her conponentry. In commonly assigned U. S

Patent No. 3, 47RbcdkAtborehWvitth its RY-DEr frahsversely’ dispddea, tottﬁemgu@dmwsoéﬁm.aan

apparatus for dispensing fasteners which conprises a casing, a needle
proj ecting fronbdrae meamsN@pr dligRingetd! endibyi Rathathechéadid bRAS, Candiledhspiainger

slidabl e back and forth in the bore, the needle conprising an el ongated

dispensing the end-bar through the bore. Preferably, the apparatus comprises a

10 feed wheel, an aligning means comprising a reciprocating cam slide which also

actuates the feed wheel, a dispensing means comprising a plunger carried by a

reciprocating support which also actuates the cam slids, and means for

reciprocating the support. _

In U.S. Patent No. 4,971,238 which issued on Nov. 20, 1880, there is

15 disclosed a tagger gun type apparatus in which the transverse bar of a tag pin is

pushed out of a hollow needle by a piston which is driven by a motor. The motor

is coupled to the piston by a rack and pinion and is controlled by a circuit which
includes three switches and other componentry.

in commonly assigned U.S. Patent No. 3,470,834, which Issued October 7,

20- 1969, there is disclosed an apparatus for dispensing fasteners which comprises a

casing, a needle projecting from the casing, the needle having a central bore, and

‘a plunger slidable back and forth in the bore, the needle comprising an elongated

piece of sheet material bent into a tube with its edges spaced apart to provide a

longitudinal slot along one side of said bore, the forward end of the needle being
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pi ece Qi}rosheebomiﬁbiﬁk ARenb dsfed a tubgppinih,i ges spaced apart to
provide a | ongitudinal slot along one ?i%ﬁe %?&sal gglgore, the forward end Bf?2
t he needl e bei ng : 4 pointed and the rearward end having a tail

for securing t ' e in the aforesaid casing, the dianeter L d.pore
being sli ghtly%a#rlégsskthan that of said bar so that the bar nﬁ%%’ixp

| engthwise in the needle with said filanent extending through said slot,

;;ES %P_&SEYLFE A h8 Pt AT SRR ot AR BredRyf b G887 "
i spons: no- 1 aot GRS 16 afmedndrbald BE Hoho Uil J8EE: Hin 3 3F Sobal 3 that |
Us. P No. 4 ) . i i

Canger gun ty ootk BB Qs Rt Efniide, oMb netdle Wil Sail Hilfenk 2xithifly Hftioh
attachment, theﬁr&%&?&ﬁ%@ﬂeﬁ%ﬁ sg%{a er%ééa'gﬁgaginfyggg@eé ﬁﬁ;@pg@ of

bar-1ock attachnments an onprising oW nee

al opg one s de, R BRhadS doted1g the bar of a bar-lock attachnent
thrgugh t he nee 8 w'l‘?ﬁ t%e %ir?grrent of the attachnent projecting through

the slot, feeding ”ﬁﬁrb%nfrﬁénlfﬁéﬁgﬂé%.@mteﬂf N84, 835 880WNick fss088 oh Wdtober
attachnents into register with one end of the needle, knife neans for

severing an att aghyerg thihd kMtisdlosed ancapparatiis i dispbheng RRthers’ WRIBh #tiudes
assenbly of attachments, and handl e neans for supporting the needle, the
handl e neans i nglsyshped m@ns for operating the feeding neans, the . knife
meahs and the plunger in ‘sequence.

In commonly assigned U.S. Patent No. 3,103,660 issued on Sept. 17, 1963

<

10 there is described a tagger gun type apparatus for attabhing tags to fabrics with a
bar-lock attachment, the apparatus being adapted for utilizing plural assemblies of
bar-lock attachments and comprising a holiow needle elongately slotted along one
side, a plunger for driving the bar of a bar-lock attachment through the needle with
the filament of the attachrhent projecting through thé slot, feeding means for

16 bringing each of an assembly of bar-lock attachments into register with one end of
the needle, knife means for severing an attachment which is in register with the

| needle from an assembly of attachments, and handle means for supporting the
needie, the handle means ineluding means for operating the feeding means;' the
knife meaﬁs and the plunger in sequence.

20 Another known tagger gun is the Taggetron 770, an electric powered

! rechargeable apparatus marketed by Central Notion Co., Inc. of Brooklyn, New

York. Still another known tagger gun is the Taggetron 880, a modification of the

Taggetron 770.
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Anot her__zl(%m_t’_‘agym_ gam+iss s gprdngget r gkpfe@. ¢ alkrfdgeCtri ¢ powered

rechar geabl e apparatus marketed by Central Notion Co., Inc. of Brooklyn, @oz3
New York. Still another known tagger gun is the Taggetron 880, a

nodi fication of the Taggetron 770. SUMVARY OF THE | NVENTI O\I [t is_an

obj ect of the 2698 nvention to provide a new and i nproved EﬂHﬁ%‘ B for

di spensing plastic fasteners fromfastener stock. It is another object of

the present invention to provide an apparatus as described above which

i ncl udes an ejector rod for pushmmm—f asteners out

through a hol | ow needle and an electric notor for driving the ejector rod.

It is still yet anotRdf apphiect ef f%@’%ﬁ@s'@ﬁ?“@ﬁv’@n’?"ﬁ’&‘ﬁet%“ﬂ‘f‘o%qdd@“%[ﬁved

apparatus as described above whi ch has_a m ni nber parts, is
BB SRR st

extremeky fast, @Pg& %afsasgféﬂ%%%&sres'e manuf acture. |t

is a further Obj ect f, this inyen rovlde an aratus as descri bed
above which incl udes r?é’ﬁﬁ'%?ﬁ blﬁﬁt'l ?Q 5%{612*%%)8 Fl%aPP%'aﬂ'ise%ﬁri c

tor. A t f di t fast f |,
astener stbok ABHETICBRE Rt oldes a'trﬁs: Bk e RGeS pleste

i ncl ud hol d f. d
casi ng. sai d holFERIaTR Bl BV & bl 1 2R ek PR iPEeB g hegeaPh.

bar end of a fazéfner to be dispensed, a guide groove in said casing for
receiving the faSt'ener stock, said guide groove being in comunication wt

said inlet opening i p;Sahde?ShbRlr BHEH of thepreSatl ShveRtiG B ProliBl an apparatus

as described ai)ove which has a minimal number of parts, is extremely fast, is easy
10 to assemble and is inexpensive to manufacture,
It is a further object of this invention to provide an apparatus as described
above which includes a new and novel battery pack for powering the electric motor.
An apparatus for dispensing plastic fasteners from a clip of fastener stock
constructed according to the teachings of this invention includes a casiﬁg. a hollow
15 needle mounted at a front nd portion of said casing, said hallow needle having an
inlet opening for receiving the cross bar end of a fastener to be dispensed, a guide
groove in said casing for receiving the fastener stock, said guide groove bei_ng in
\ communication with said inlet opening in said hollow needle, a feeder element for
intermittently advancing the fastener stock loaded into said guide groove s¢ that
20 the cross bar of the fastener to be dispensed is loaded into said holiow needle, an
ejector rod for pushing the cross bar loaded into the hollow needle through and out
of the tip of hollow needle, an electric motor for driving said ejector rod and said
feeder eloment, said electric motor having a drive shaft, a converter assembly for

converting rotary mation of the drive shaft of said electric motor into linear motion

5
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| nt'er mpAbent yoadyanciaig.b e dsafsbener shagk d padeglzi nto said guide 9T 00vey g
so that the cross bar of the fastener to be d| spensed is | oaded into sai

hol | ow needl e, an ejector rod for pushing the cross bar |oaded into the
hol | ow needl e throu h and out of the tip of hollow needle, an _electr]j

nmotor for dri W gﬂd ej ector rod and said feeder element, TS 9é{°§3é?ri c
not or havi ng a dr|ve shaft, a converter assenbly for converti ng rotary
moti on of the drjve shaft of said electric nmotor into |inear motjon

sai d ejector ro¥f Sa%aeefahf%ﬁnﬁea?féo'manég Rt GopipHing therRpesRianaaf isaid Qi?"t@"al
electric notor so as to rod ce .int e&mttent remlfrocatl nﬁFl | near, movemnent

of said ej ect or™Pi9h 50 ABJBRIPHHTE IYeBREeTtIatiprosating Ingar MoyeRentef seitkeiector

converter assen;p y incl udes a worm nmounted on the drive shaft of the
el ectric notor, og: slider, a rack nounted on the slider, a wormagear in

§283?§§E§2 wih the éﬁfnﬂ‘% SRl B the By SR el Skl AElineL S s to
oot or moBne! 4 e Shourfbl o8 ?“o%‘&wte‘)spiﬂ%iB%Legsﬁ‘?ﬁ%t*{oﬁféﬁ#mé %%@éﬁ@e%set 0
col lectively opgf Hefe ﬁo% r&h WS GEMSH ér@ag{ahﬁﬂt @t LR Wik V&@Qa#uh%fea# the

electric notor 1nh one rectlon; cause rofation of the rirve s

el ectric motor ér@atgaﬁ'eﬁé Witk m@ Fa@l%hd)eouﬁ:ﬂecﬁ{o%e waha;gean thé chiRridf hise

of the electri According to still another ature of the |nvent|on
the el ectric Mg bSnsBorRUad ggytoagrgﬁaéﬁ{r)bvg@g@ew\hl ch is renovabl e and

whi ch includes rec %argeabl e batteries. The battery pack is constructed so
that the batteries @aBofdfgrtGhdtieefature of the invention the control means includes a
10 pair of switches constructed and arranged so as to collectively operate to either
cause rotation of the drive shaft of the electric motor in one direction, cause
rotation of the drive shaft of the electric motor in the other direction or stop rotation
of the drive shaft of the electric motor.
According to still another feature of the invention the electric motor is
16 .powered by a battery pack which is removable and which includeé techargeable
batteries. The battery pack ié constructed so that the batteries cah be recharged
while the battery pack is either in the casing of the apparatus or removed from the
casing. |
According 1o a further feature -of the invention, one of the switches in the
20 control means is actuated by an actuator button moved by or integral with a slide
bar which is moved by the slider.
According to still a further feature of the invention an arrangement is

i provided for manually moving the slide bar in the event of a jam in the internal

i mechanism of the apparatus.

| -
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whi'l e 406 bt SET 1: DA -5 84 LBEs I N t g GRRIEND pQinaishe apparatus or renovegh,.
fromthe casing. According to a further feature of the invention, one of .
the switches in the control neans is actuated by an actuator button noved

by or integral, A slide bar which is noved by the inder.P@p,g ' to
still a furthevwfg'g ure of the invention an arrangenent is provi %ﬂ?ﬁg?

manual |y noving the slide bar in the event of a jamin the internal

hani f th - |t I '
and advant ages, of & e praciiqal oiiectiostfas o4 ape Bvdfiage BB Ao
and advant ages, FAEt 6T _ P The
or -y be | car niy ek SRR e qestiptof ol B nd T BERGH B4 7
fachicd/ g?ﬂﬂé

reference i s maggy ' j i ' :
b1 o ch 1 o OByibls frifh e CRIRAKN O] BAKiTed By Blaci gt A

practicing the Haé’ﬁ'gﬁibﬁ,”ref%rlﬁ%@ iraas tdTRat &Mﬁp%ny?ﬁg G?a?ﬁﬁésbﬁﬁich%ﬁﬁfaf pék ent

detail to enable those skilled in the art to practice e Invention, and it

i's to be ungler sypdof B3 i WHidh RTBIRHTBY Way "B iNifratbh | dpéeiflc %M\?Entﬁefor

structural changes may be made wi thout departing fromthe scope of t
i nvention. ThepfRkitiAYithd ird@hfidr. cthelRenbddirnerits wWill bd 8ESHBES in B@FicibAt M&tail

taken in a linmiting sense, and the scope of the present invention is best
defined by the ep@eitlethosbdkiigd in the art to practice the invention, and it is to be understood
that other embadiments may be utilized and that structural changes may be made
without departing from the scope of the invention. The following detalled
10 description is therefore, not to be taken in a limiting sense, and the scope of the

present invention is best defined by the appended claims.

7
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z/& BRI S HEQCEA:;PTJQQ\A Fo7dE DRAYNERE! N pisigerdr awi ngs wherein | i keggoaé er encer

nunmeral s represent like parts: Figs. 1 and 2 are side and front views,
respectively, of a clip of fastener stock which nmay be used with the-
appar awod42dsed hi s i nvention; Figs. 3 and 4 are top amtTaRissiLesyIzEWSs,
respectively, of &an apparatus constructed according to this invention for
di spensing plastic fasteners using the clip of fastener stock shown in

Figs. 1 and 2; Fig. BRIEF BESCRIPTIONUGE TME DRAWINGENt ernal construction of

the apparatus of this invention; Fig. 5A is a perspective view of the

appar at us adnshodrawingshivigerein liketrefersnce raimeedls espregent kkeapatts: he | i nk

connecting the slide bar to the feeder elenent; Figs. 6A and 6B taken

t oget her ar eFigs ‘eapd @dare side and fironheiewppoespeativelpf oft dniclip ioh famtdrienn; Fig. 6C

is an enl arged perspective view of the rel ease button shown in Fig. 6A

Fi g. 6Dstosk whichmhay be dserkwith dhe apmaraiuewf this inmentionnk shown in Fig. 6A; Figs.

7A, 7B and 7C are bottom right side and perspective views, respectively of

t heb bat t ery Figesk3 iandigares top lapd beide olisweal fespsictively ohehnappsatube battery

pack being removed in Fig. 7A; Fig. 7Dis a circuit diagramfor the battery

pack sheanstugtediagoomlingrtoghis7imvantion forcdisranging Riassc fsteners iusingdhe t he

converter assenbly, ejector rod and DC notor shown in Figs. 5 and 6;
clip of fastener stock shown in Figs. 1 and 2;

Fig. 5 is a view illustrating the internal construction of the apparatus of this
invention;

10 Fig. 5A is a perspective view of the apparatus as shown in Fig. § without the
battery pack and the link connecting the slide bar to the feeder element;

Figs. 6A and 6B taken together are an exploded view of the apparatus of
this invention;

Fig. 6C is an enlarged perspective view of the release button shown in Fig.

15 6A; |

Fig. 6D is an enlarged perspective view of the link shown in Fig. 8A,;

Figs. 7A, 7B and 7C are bottom, right side and perspective views,
respectively of the battery pack in Fig. 5, the bottom wall of the casing of the
battery pack being removed in Fig. 7A;

20 Fig. 7D is a eircuit diagram for the battery pack shown in Fig. 5;
Fig. 7E is an enlarged pictorial view of the converter assembly, ejector rod

and DC motor shown in Figs. 5 and 6;
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., 22702 98 11:51 FAX +49 89 0989783 027
Fi gs. é; 9, 1D8

BARDEHLE & PARTNER : : A
and 11 are front, top sf‘rﬁ% ané‘ %ottom vi ews, respectively,
of the slider assenbly in the apparatus of this invention, Fig. 8 being

broken away in okl §. 12, 13 and 14 are front, top and si %ﬂlgﬁﬁ\i—lﬁj
respectively, o‘#aﬁ%g”gl i de bar in the apparatus of this inven%lsg ; |g"'3 15
Is a fragnentary top view of a portion of the apparatus of this invention;

Q- 15A 15 a o1 MBI | el prd A1 Tart Went it SR ORI, rbdbkiiy 17

Fig. 16 is a circuit agram o he el ectri portion of t

this invention; k gfderhésemBlydR thelshpatrdud bORIs ivRmtibR Fig [P Beirf Broiled w4
of anot her enboéﬁnent 0 t?he"’batter;ﬁpﬁgk I n t'he a{pp'ar'%t u:@? tnﬂélesEém)éllquS
I nvention; Fig. »is circuit diagramfor the battery pack in Fig. 17, Fig.

21 is a perspective view of a nodification of the actuator and slide bar

shown in Fig. 5A angigrig, 12end ™ drelRingR6S Ahd/ Sidy iews Tespedivell [ dfeind sl ik
the actuator shown in Fig. 5A 10 DETAI LED DESCRI PTI ON OF PREFERRED

EMBCDI MENT S5 Ref ¢r thengppaositut @f tHig imbetidnigs, there are shown in Figs. 1 and 2 |
o de and Fig. 15 is a fragmentary top view of a portion of the apparatus of this
invention;
Fig. 15A is a simplified top view of the slider and slide bar in Fig. 15;
Fig. 16 ‘ls a circuit diagram of the electrical portion of the apparatus of this
10 invention;
Figs. 17, 18 and 19 are front section, top and side views of another
embodiment of the battery pack in the apparatus of this invention;
Fig. 20 is circuit diagram for the battery pack in Fig. 17;
Fig. 21 is a perspective view of a maodification of the actuator and slide bar
15  shown in Fig. 5A; and

Fig. 22 is a perspective view of a modification of the actuator shown in Fig.

5A.
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front aiewspe 5ESNCES kMeEL, sPbscRed N0t hpgfi-one type of known fastener sto
the fastener stock being identified byBré)Fereng%{ l%lljmeral 11. As can be &%28

seen, fastener stock 11 includes a plurality of individual fasteners 13,
each having a cross bar 15 at one end, a paddle 17 at the other._end and a
thin fil amentVAY¥#Fnecting the two ends. Each fastener 13 PSVERHPFRY to a
common runner 20 through a short connector filanent 21 at the cross bar end
of the fastener 13. Qjp 11 is nade of a plastic asnlon

pol yet hyl ene or pol yPESSLERDESRRIETION, L JEMBORIMENTS { here are
shown top and side_views, respectivel f appar at cgnst r uct ed
according to this Bﬁﬁﬂ?q Bﬂwftg Lty rﬁ?f"i) S oéw‘f'ﬂﬁ%"né’r@dlgshaoﬁ‘ﬁd

astener ool vele SRR E 9 BB AR Pt SRS TR 2
%iﬁ%“(z)fgCQZrC?ﬁséé\aér%%goﬂei%q?sdsﬁ@ﬁ%%?tféﬁae%feebﬁfﬂkﬁﬁ qia?\s?%h 'b%}é“.e%g?tﬁﬁgr_‘égei s
fegg:l?g; teg:r :c lroi'%%@%éfg% Q@%@m} gffl'hgfbilgk%f f%%e%ﬁgﬁél év%é hgi';‘gr?gﬁ é% &é’y{ ; g

j oi ned toget her ﬁ%ggg'?%ég%g%E%ﬁ%%ie\?g%?%ﬁﬁv@%ﬁqgﬁh@%&ﬁgﬁe'J oi ned

together by achagp-Eadn eﬁmscisweélgﬁéwto Y cdphrdbf SunreY 20 HRbhdH aCdhdr®
i ke. Apparatus 23 is hand actuated by a | ever type trigger 3 ocat ed at

the front of R3RMddRoMMarhbRIR 24t thé ceids tRar 8h@oF theIdsthifer1Q! MBI 1 Nisichdd op Of
barrel portion 29 into which fastener stock 11 is inserted. A hollow needl e

40 i_s renovablayp|g§ﬂ¢r§@_ﬁ déﬁw@dh.Qﬁﬁaihpﬂné(brbo%robﬂ@né.rOnt end 41 of barrel
portion 29. Needl e 40 includes an
10 Referring now to Figs. 3 and 4., there are shown top and side views,

respectively, of an apparatus constructed according to this invention for dispensing
plastic fasteners 13 from fastener stock 11, the apparatus being identified by
reference numeral 23. The internal structure of apparatus 23 is shown in Figs. 5,
5A and 6A through 6C and 7A through 7D. |

16 Apparatus 23 includes a hollow gun-shaped casing 25 having a handle
portion 27 and a barrel portion 29, Casing 25 is formed of a right half 31 and a left
half 33. Body half 31 includes five elongated ribs 31-1, 312, 31-3, 31-4 and 31-5.
Halves 31 and 33 may be fabricated from any convenient material, such as moldéd
ptastic and are joined together by screws 35. Alternatively, haives 31 and 33 may

20 be joined together by a snap-fit, by sonic welding, by gluing, by riveting or the like.
Apparatus 23 is hand actuated by a lever type trigger 37 located at the front of
handle portion 27. A guide graove 39 is formed in the top of barrel portion 29 into
which fastener stock 11 is inserted. A hollow needle 40 is removably mounted in

an opening 40-1 at the front end 41 of barrel portion 29. Necdle 40 includes an

10
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11 |nlet openi n 2 for r g the [ of a fastener 13. | ngfbe
oper &% ¥’ D%pg’a fﬁ€+?3?9c§§9\4k£ner st cEﬁ%l&b?sTﬁserted into groove 39 of
apparatus 23. The cross bar 15 of a fastener 13 to be di spensed is fed into

needl e 40 thrg | et opening 42 and is then pushed out th odidsad2- 1
of' needl e 42 &%’4‘& herei nafter be descri bed. Needle 40 inc?’g’ges adsknl fe

edge 43 at the back which serves to separate a fastener 13 fromthe
fastener stock 1

Pi vot gl l)lé rmunt'B'tqét 8&9'5';% f9f5re8ﬂ"'88§#%é’|°%vbgre$glpg\el'g%fte as@gtn' 8%8?&“@
3

O a1 e apefah e%?.%%%fﬂ&?%“ﬂé B A P B! st 25, e; 7
g;ng\?\nslsﬂgdzget Jé's%‘qir o8 et V3R s AUlEd ik in HEMIRA0 HilodgH Ind, 7
h d b 49 f d
Eugﬁgd _Lln_ or 0] %&rﬁﬁ’@r#%’“d? %%@F@ bubhedighiudd2Pot OB 44 et herdinatter
rovided 13 *pohHREBEg Nebold 4 inchifep e, odih, 45 SOHREAK) BiR sefiBS 187 1
needl e 41, one %E%e@r%g%ﬂ'%%g’énér%t k'Meéb lpiﬁf@dmﬁmfoWnéaléMU ch

86T

I S nounted on su I ntegra formed on right half 31 of

casing 25. DC k4% D PNRAY ntunted SHTR\MADLS chadakip \25RE Previdht faiaérierr v
pack 60, whi chmieﬁs%%om seggrat e?y I n Figs. \@2 throughg7C i ncl udes a set

of batteries 60g a%(oﬁpfrﬁm%kﬁ.g up iMYuide @roSvdiBs Rp HRfing B ed dperitiehal |y box

shaped cont ai ner aving a bottomwall 60-5 and an open top 60-6, a

SEETSh Tapd char) raPRRCET PO ndmsd i Rrotpn otsonty s g
top of thggboX pat 31 of casing 25. Trigger 37 is held biased outward by a compression spring
47 sandwiched between a U shaped rib 48 formed in handle portion 27 and a U
shaped rib 49 formed in right half 31 of casing 25. When trigger 37 is pushed in,
projection 51 at the bottom of trigger 37 will hit up against and push in a button 53
on a first switch 55.

15 An L-shaped ejector rod 57 is provided for pushing cross bars 15 of
fasteners 13 out through hollow needle 41, one at a time. Ejector rod 57 is driven
by a DC motor 69 which is mounted on supports 59-1 and 59-2 integrally formed
on right half 31 of casing 25. DC motor 59 is powéred by a removable battery pack
60.

20 Battery pack 60, which is shown Separate!y in Figs. 7A through 7C, includes
a set of batteries 60-1, 60-2 and 60-3 which are disposed inside a generally box
shaped container 60-4 having a bottom wall 60-5 and an apen top 60-6, a spacer

60-7, a' pair of terminals 60-8 and 60-8, a cover plate 60-10 and a switch type

charging receptacle 60-11. Cover plate 60-10 is secured to the top of the box

"
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12 shapagd Gemtoainess Q- Aebsh az@dhesi Ve ok ARYp,RERET SUi tabl e means suchggs
screws. Battery pack 60 is slidably nounted into casing 25 fromthe back as

shown by arrows Ain Fig. 5A. An elongated generally rectangul ar flexible

tab 60-12 on i.ner 60-4 holds battery pack 60 in place i ' 25.
Char gi ng rece‘%@g%: 3&60-11 I s accessed through an opening 60?%5&%?(4(%%& ng in

frombottom 60-5. Charging receptacle 11 includes a normally cl osed

negative terni pegg:?%@neie%??wn{yag@éwé/& %?ﬂdg@ﬁita@%ﬂ\éa ds!

N . S. .
positive term na I agram attery pac I'S shown I n

Fig. 7D. Wen gﬁt?%]rgrp\écﬁ%@ki QHddnly RunRBl RS &afgI8H rbmSihe lddeKRdigh

s
char gi ng devic t shown) 1s not Inserted into charging receptac nea%o-ll,

term nal 60- 1454 Sué 'l\oﬁleﬁigﬁﬁﬂ. b&# %Wn?@{&ﬁ%érall?%&aﬁdﬂar%lé“t% searLayp! ed

in to output termnals 60-8 and 60- rough junction 60-17 on one side and

contacts 6-14 iR 8024 BioidsBatieh Ak Bl ;ﬁéceﬁh%‘ééln@lﬁgf@mggi_n? ilreséptéae Wien

the plug of a charging device 1s’inserted into receptacle , normally

cl osed negat i vgp-§ 9Nk chedionlthroligh! ad @periad &8- 130 eReAdifg IRt ioR06d-5, 60- 2
and 60-3 will be coupled to the charging device through a path including

posi tive term ORargfyréSeptadle i Y eiudes aAormially@ibsed Aegdtile terfitna 8014, Ydixed
termnal 60-15 on the other side as shown by dashed lines E. Wen the plug

of the chargi ngegitivé termirmal 80-15naeira fxkd pdstive terminiah0+16cept acl e 60- 11,
batteries 60-1, 60-2 and 60-3 will not be coupled to output term nals 60-8
and 60-9. As can be eimuitaitagramdor battenepackmlcis s6Own dmFige7Dechar ged ei t her
while it is in casing 25 or is renoved from casing 25.
When battery pack 60 is not being charged i.e. the plug of a charging device
10 (not shown) is not inserted into charging receptacle 60-11, terminal 60-14 is closed
and batteries 60-;1. 60-2 and 60-3 wili be coupled in to output terminals 60-8 and
680-9 through junction 60-17 on 'oﬁe side and contacts 6-14 and 60-15 on the other
side as shown by dashed lines D. When the plug of a charging device is inserted
into receptacle 60-11, normally closed negative contact 60-14 will be pushed open
15 and batteries 60-1, 60-2 and 60-3 will be coupled to the charging device through
a path including positive terminal 60-16 and junction 60-17 on one side and
negative terminal 60-15 on the other side as shown by dashed lines E. When the
plug of the charging device is so inserted into charging receptacie 60-11, batteriés
60-1, 60-2 and 60-3 will hot be coupled ta output 'termlnals 60-8 and 60-9.
20 As can be appreciated, baitery pack 60 can be recharged either while it is -
in casing 25 or is removed from casing 25.
Rotation of the drive shaft 61 of DC motor 59 is converted into linear

movement of ejector rod §7 by a converter assembly 63, Rotation of drive shaft

61 is reversed to produce reciprocating linear movement of ejector rod 57 by a

12
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Rot at,| of the dr.i a, f DC srfvggONverted into linear @ost
rmver%gotq 8915 éaoj géf%sril%o%néft %élgpconveél?g?ﬁgggeﬁbﬁgy 63. Rotation of drive
shaft 61 is reversed to produce reciprocating |linear novenent of ejector
rod 57 by a woldi2esestch arrangement as will be | ater descri pesiussmnssss

enl arged pictorial view of converter assenbly 63, ejector rod 57 and DC
notor 59 is shown in Fig. 7E. Converter assenbly 63 includes a worm 65

fixedty mount edswateh darfdigenn® asoiiiiond @stel GeddiBed.” OAY cRRiigd® it vidvafdr 61
of DC notor 59 and held in place by a bushing 71, a wormgear 73 in

engagenent W t feonvgmartissembiiBs, fiRadr rd® 57 an6 MR GRIG B WishBwhah Figes 73 and
a slider assenbly 76. Separate views of slider assenbly 76 are al so shown

in Figs. 8 through Cbnvéitérdasemdlysiihsludds 4 wotm @6dixadlg Imalened dn assplime 67 79
and a pair of conpression springs 81 and 83. Ejector rod 57 is nmounted in a

hol e 83-1 in slatdehed’ it thélfront ehd €l dunel shaft 6h ohDCanstot 58 tand Iheltbin placay &
result.in back and forth novenent of ejector rod 57. Rack 79 is snap-fit
into a recdss dshingsty,deworm. géaacid ih/engagemediatity woomabh,caispur geasI58d i n
slider 77 as shown by arrows Ain Fig. 7 and is in engagenent with spur
gear 75 unl ess ettigegerentadittawomnn igeah?3 and afdider dssemblyl78. ned. Slider 77 is
nmounted in casing 25 for slidable novenent back and forth within barrel
portion 29 al ong ri Bepdrate viewbofisiidenbsscpiblyngs atecatsr dhyovar indrigs.B throughdl1. 5.
Moverment of rack 79 in slider 77 is restricted bg conpressi on springs 81
and 83. Conpr esSlidat assembly 28 includeissp sliden 77nh @i raek 78cand7a pain okeompressiop 85
at the front end of rack.79 and a center post 87 on slider 77. Conpression
spring 83 is springs 81 and 83. Ejector rod 567 is mounted in a hole 83-1 in slider 77. Thus,

10 back and forth movement of slider 77 will result in back and forth movement of
ejector rod 57. Rack 79 is snap-fit into a recess 84 in slider 77. Rack 77 is
slidably movable in recess 84 in slider 77 as shown by arrows A in Fig. 7 and is
in engagement with spur gear 75 unless disengaged as will hereinafter be
explained. Slider 77 is mounted in casing 25 for slidable movement back and forth

15 within barrel portion 29 along rib 31-4 on body half 31 as shown by arrows B in Fig.

5. Movement of rack 79 in slider 77 is restricted by compression springs 81 and
83. Compression spring 81 is disposed inside rack 79 between a stop 85 at the
front end of rack 79 and a center post 87 on slider 77. Compression spring 83 is
disposed inside rack 79 between a stop 89 at the rear end of rack 79 and center

20 post 87.

Forward movement of slider 77 in casing 25 is limited by a front stop 90
integrally formed in right half 31 of casing 25 while reatward trave! of slider 77 is
limited by a rear stop 91 formed in right half 31 of casing 25. In order to prevent

jamming of the géars at each end of travel of slider 77, rack 79 is sized to provide

13
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di'spoge side rack,.79,.b a stop.B8mats pReekear end of rack 79 angsz
'centezrz % HF?A vvzi{ra“rrggt/é\%g% of SFAder 77 in casing 25 is limted by a

front stop 90 integrally formed in right half 31 of casing 25 while

rearwar d trawa%ggs,gl ider 77 is |limted by a rear stop 91 fpdireshsbsnssi ght
hal f 31 of casing 25. In order to prevent janm ng of the gears at each end
of travel of slider 77, rack 79 is sized to provide 14 for overtravel.

In particular,gf BeerraUA N phrticgI8t, thensmba g tdetivhnd RAkth D! rack FIBIBUER&iatr ack
79 will disengage fromspur gear 75 (i.e. run out of teeth) at the end of

its travel in ﬁ%ﬁl'rsdhmﬁéér@age FoRESIUIGeat 75 (PR uae oub bt ieathy cht Ny ene of itef
rack 79 within slider ependent of spur gear 75. Reengagenent of rack

79 Wi th spur oRavel TP elsh dnbitone dMBmenirpwiiscEvea captinuegsmbdenaerd F3aeis79i | |
al so hereinafter be explained in nore detail. Wrmgear 73 and spur gear 75

are each r ot abyithifieliddrad, indepersient of spar gdur 7B. | Redngagethentrod tadkd® with spught
hal f 31 of casing 25. Wormgear 73 is | ocated behind spur gear 75. For
clarity, spur gear7505 achiebedbyoompressipasplingsi 81 #dy83 Bs will aboheminaitegbar 73.
Wrm gear 73 and spur gear 75 are coupl ed together for novenent by a set of
splines 95 i ntexplaihéd irf moredetaih t he front side of wormgear 73 and which
face and interlock in a | oose manner with a set of splines 97 integrally
formed on one si de Weérmsgear §3and 2pur Jeas Wﬁ)@fgeeachtfeﬁﬂégrfﬁ@'éﬂtﬁ‘éﬁ"oﬂ shaft B8 gear
73 to spur gear 75 allows for overtravel of wormgear 73 relative to spur
gear 75. This whishtis fivesdly mmmtessmrfmhbhalsmpbcmlmgxg%mmgaa?f W%'stléc%teﬁl gh

speed very behind spur gear 75. For clarity, spur gear 75 is broken away partly in Fig. & to
10 show worm gear 73. Worm gear 73 and spur gear 75 are coupled together for
movement by a set of splines 95 integrally formed on the front side of worm gear
73 and which face and interlock in a loose manner with a set of splines 97
integrally formed on one side of spur gear 75. The loose interconnection of worm
gear 73 to spur gear 75 allows for overtravel of worm gear 73 relative to spur gear
15 75. This overtravel enables motor §9 to drive spur gear 75 to a high speed very
| quickly and with very little torque. The overtrave! is realized by sizing and spacing
the splines on each gear so worm gear 73 will have to rotate at least a few degrees
in either direction before its splines hit up against the splines in the spur gear ;/5

and cause spur gear 75 to rotate with it.
20 A reciprocating feed pawl 88 for advancing fastener stock 1‘i loaded into
guide groove 39 is rotably mounted on pin 456 in front of antiback 44. Feed pawl
99 is driven by a slide bar 103 which is coupled to feed paw! 99 by a generally U-
shaped link 105. One end of link 105 is mounted in a hole 103-1 in slide bar 103

and the other end of link 105 is mounted in a hole 99-1 in feed pawl 89. Slide bar

14
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qui C'&Jzyuzaru% ¥d th: ys%,yx List §d Bsopy que. Fhgem¥ el biramRl is realized by sizi ggss
and spacing the splines on each gear so wormgear 73 will have to rotate at

| east a few degrees in either direction before its splines hit up agai nst
t he splines iwoblpesspour gear 75 and cause spur gear 75 to r qioayusogvossss it .

reci procating feed paw 99 for advancing fastener stock 11 | oaded into

gui de groove 39 is rotably nounted on pin 45 in front of antiback 44. Feed
pawl 99 is dri ve8 idxisposedivimirbdrrel partioh 20/of apparatl 26 betwednaitd JAarhnd®31by a

generally U shaped |link 105. One end of link 105 is nounted in a hole

103-1 in slidesb#bot9hattizd dritkis eihdvablectitkcindlfomik by @fider 77MAMaétdaton 107 ! e

A

.99-1 in feed paw 99. Slide bar 15 103 is disposed within barrel portion

29 of appar at uglispasdrbinveeoess 104 i blide barch (3lfor Sepréssingiy bhitdrf 10Blomadetsnd

novabl e back and forth by slider 77. An actuator 107 is disposed in a

recess 104 in switcle 1harwhi€lB isf owudiedras pinegl 13 integrally foBed on aight balfBtsof t ch

111 which is nmounted on pins 113 integrally fornmed on right half 31 of
casi ng 25.5 Sl i dasibg25.188de barst03ie dhapedfta further inchudeatecassri®8eskaviria frohtivi ng

a front wall

forth as wll

pOSI tion,

103-3 and a back wall 103-4 and a projection 103-5. Slider 77
i ncl udes a prowatiti0s:8 @fd & backowall $03+4 chdt @ prajectiop| 10365. b Slider( Instuides ral
herei nafter be expl ained. Actuator 107 is sized smaller than
recess 104 so ptajection Tah whisk i9ased dndmbue tstide baial(3 bagkuand ifarth easewdll 104
to provide for additional overtravel. The nmechanismin gun 23 operates in
the fol | owing hersinatter ba explaineddstuatars\7iis siged soalierdhan recess 1

as shown in

10

16

20

can move back and forth a small amount in recess 104 to provide for additional

overtravel,

The mechanism in gun 23 operates in the following manner.

When the mechanism in gun 23 is at rest in 2 "home" position, as shown in
Fig. 15. rear end 115 of a top projection 117 on slider 77 is abutting rear stop 91
in casing 25. As drive shaft 61 of DC motor 59 rotates clockwise slider 77 is
moved in a forward direction as indicated by arrow C in Figs. 15 and 15A. When
projection 77-1 on slider 77 comes into contact with front 103-3 of recess 103-2 on
slide bar 103 it will cause slide bar 103 to also advance in a forward direction
causing feed pawl 99 to rotate about pin 45 in a forward direction, pushing faste-ner
stock 11 down into guide groove 39. Slider 77 will move forward until frontend 118
of top projection 117 hits front stop 90. Rotation of drive shaft 61 in a
counterclockwise direction will cause slider 77 to return to its original position. As
slider 77 moves back, projection 77-1 will hit up against rear projection 103-4 on
slide bar 103, (see Figs. 13 and 14), and carry slide bar 103 back with it to its
original position. '

15
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Fg. %2?02 . § bo e[‘f’:s%é?x %59 gsFFeQQQG:PrOj ec%%ﬁglgégpﬁﬁxvﬁ ider 77 is abutting iza

st op I n"casi ng I've shaft notor 59 rotates clockw se
slider 77 is noved in a forward direction as indicated by arrow C in Figs.
15 and 15A. \Wkendpesed ection 77-1 on slider 77 cones into copcqiiodidsisa front
103-3 of recess 103-2 on slide bar 103 it wll cause slide bar 103 to al so
advance in a forward direction causing feed pawl 99 to rotate about pin 45
in a forward direct The opBHtibh  thei BleRBR' ciftu® Hortioh S0HApardth® 28 Wafcod hasy e
39. Slider 77 will nove forward until front end 118 of top projection 117
hits front stopun@@rstoddokitt referende trFiyergshaft 61 in a countercl ockw se
direction will cause slider 77 to return to its original position. As
slider 77 noves bacRs candjecsdean) thel élettrivi difcuiti ilentfied dwyi refdrencdatiuriad) @23, on
103-4 on slide bar 103, (see Figs. 13 and 14), and carry slide bar 103 back
with it to its compgsesfirsimwdichi55DC motdre5oTdrel semondiswitah 11, Firet switeht55iahd
circuit portion of apparatus 23 can be best understood with reference to
Fig. 16. A8 camsebandswitch tHearelboth nownaliy reinsed, single mioldf, deublé fhmwf swvitzhes
nuneral 123, conprises first switch 55, DC notor 59 and second switch 111.
First sw tch 53hasemsmndauningliSSchofewitch 58 isxonnectod tathe pegative tafminsl nfDE

pol e, double throw switches. The common term nal 55-1 of switch 55 is
connect ed to t imotere§8while the common termpal d8-dr oGewilghi 11! isheornentedrtot theni nal
111-1 of switch 111 is connected to the positive ternminal of DC nmotor 59. A
capaci tor 124 ipssitivaterminal of Qsamator 8P. ficapaeiter 124 {5 qonplad inRaralishwitk bettery and

60-9 to provi d(ianp%t ;Teon%?nag‘é(i)-gia%gtm?gs g: &Lvi&igg ,%g,[er gf;':éiént use of the current,

10 With switches 55 and 111 in their normally ¢losed position there is no current
flowing through DC motor §9. When trigger 37 is squeezed, projection 51 at the
bottom of trigger 37 will depress bufton 53 on first switch 85 causing switch 55 to
move from a normally closed position to a normally open position. This will cause
current to flow through DC motor 59 in a path shown by dashed lines 120-1. This

16 current flow through DC motor 59 will cause shaft 61 of motor 59 to rotate in a
clockwise direction which in turn will cause stider 77 to move in a forward direction
toward the front end of barrel portion 29, eventually engaging and carrying with it
slide bar 103. |

Just before slider 77 hits stop 80, detent 107 on slide bar 103 will push down

20 against and depress the actuator button 115 on switch 111 causing switch 111 to
move from a normally closed state to a normally open state,

At the same time as slider 77 hits stop 80, the last tooth 79-1 on rack 79 will
bé in engagement with spur gear 758. Continued movement of rack 79 in a forward

direction, will be free movement since rack 77 is no longer coupled to spur gear 75,

16
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XY; Pe%%# F%vf ]_Slt:%pgﬂll D@gggp&lr norgﬁb}smc&l pﬁ@ﬁhposmlon there is no gos3s

ough not or en trigger 37 is squeezed,
proj ection 51 at the bottomof trigger 37 will depress button 53 on first
switch 55 causgj, 'f‘ tch 55 to nove froma normally cl osed pogirhjsodisind a
normal | y open p05| ron. This will cause current to flow through DC notor 59
in a path shown by dashed | ines 120-1. This current flow through DC notor
59 Wl cause Sl?ﬁﬁstm:?;eg@nt mFéUmp'igsstébrantﬁt Sihée ﬁ)rﬁbcﬂllﬁé\ﬂa%nﬁbréﬁi&ﬂ tinghi ch

in turn will cause s 77 to nove ina forward direction toward the

front end of bagngl B té PBexdhd, %ﬂ‘h oraby 7€NBRK ROitSPOSIESN oyibh 8o \ainy reet
slide bar 103. Just before slider |ts stop 90, detent 107 on slide bar

103 wi I'l push dpigemgal wfhaa{m.- ﬁ?@b%@@.%ﬁﬁ%kagtnslawga@wmwﬂa&ﬁgmm tch
111 causing switch 111 to nove froma normally closed state to a nornmally

open state. At the SAfR svitees8h & by pokitioRidnd switolh 190in dheperapésitionthérer9- 1 |

on rack 79 will be in engagenent with spur gear 75. Continued novenent of
rack 79 in g f opppsslaGyhasld rBkingidop viticH wiequiekvelirngt meion &0 to acdto.7 i s no
| onger coupl ed to spur gear 75. 17 This nmovenent will conpress spring

81. Since spring 81 [SorfrefeER bERighenB7s pwitctgss willwetuin toembrimally closedpasition
pushi ng rack 79 back to its position prior to any free novenent so that the
first tooth on pagleument will flearthraeh metohSS fua méashd bywashedatrows 380i2n an
open position and switch 111 in an open position there will be a dynamc
braki ng | oop whigising dhvesshatk By dsmiotor 89 torots@ caundercipeiwisapdimis il e wilbf
trigger 37, switch 55 wil|l return to a normally closed position
cause slider 77 to retumn to its original "home" position carrying with it slide bar 103.
10 As slide bar 103 moves back it will release switch button 100 returning switch 111
to a normally closed position. Slider 77 will stop when it hits rear stop 91.
Momentum will cause continued free movement of rack 79. Compression spring
83 will push rack 79 back into engagement with spur gear 75.
As can be appreciated, once motor 59 is rotating clockwise causing slider
15 to move in a forward direction it will not be reversed until button 109 on switch 111
is depressed. However, button 109 will not be depressed unless slider 77 moves
forward sufficiently so that it engages slide bar 103 and carries slide bar with it so
that actuator 107 can contact button 109 and push button 108 down. In the event
of a jam, such as by misalignment of a fastener in the needle, slider 77 may be
20 prevented from moving forward to the point where slide bar 103 is moved
sufficiently forward so that actuator 107 can depress button 109. To solve this
problem a release button 125 is provided. Button 125 enables a user to manually

push slide bar 103 forward so that actuator 107 can be brought into contact with

button 109 and push button 109 down. Button 125 includes a base 125-1 and a

——— ___-_._._._____.__..__ [ER—— 1 7
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and caapgzerds vd | 11:6d exx Ghwr eugdeTemt Or SEARDEULE SpRMRFNEBhOwn by dashed arr ows@038
120- 2 causing drive shaft 61 of notor 59 to rotate counterclockw se. This

|n|turn will ?Jai der 77 to return to its original "hone" position
carryl ng V\nthw;ﬁﬁ‘
svm,tch button 109 returning switch 111 to a normally cl osed position.

ELHE Chued free %@gﬂ%ﬁ%t ra 2t B éggq}'ﬁﬁim@%%?@g%zfe%ﬁ@asmk 79
DAtk 1o en9RaENt o bRot B ASRl @5 o8 sife bar 405" Pisleclon 2srexterds | 1
an b 1 d ed. Ho

Y)Mu;' ; oﬂoﬁoglewr 18] lgh o o @%gs!"eaﬁ Yok BLE0R sty el 1 G i BT hen bu%env:r
igét hat act at %hﬁfi"%’faeﬁqg a8, 1261101 pk U B4 °Eﬁ€%ﬁddxggné obar
h f ,
Slider 77 Sy ORI PER s ?%%%Wﬁé”@%ﬁg ot e BHoRBER 107 s Sftcne b
103 is noved subbldgival d&eftﬁ’ig\ré@ﬁ&gsﬁﬁtc[g%@nm %@E%déﬂqg\n ag'?&ﬁ %hbutton

109. To solve this problema ease putton

can be. br ought ooy O 8D bk iy Fainifeeltiags Weckfl 4T Eeh BRn e Taslly i
Button 125 1 nClideieapirihs 231t the flrdr caushty iaQhiTblyBlled Ram Aneeiofy, 1257 1

I syslidably nounted in body half 31 between Ti ck of

proj ection 103-5 oninglebd @t BAS sihid pold diuBie thRil Swikind ﬁéh%
| ongi t udi nal sl ot 3{‘-6 in bod>s/ ﬁapfo 31 (Seemlgg Rengs en L%Ha?%o

10 by 2 pair of single pole single throw switches, one normally open and the other
nomally closed, with both switches being mechanically ganged together, Switch
111 could also be replaced by a pair of single pole single throw switches
constructed and coupled together to function as switch 111. |

Also, instead of shortening the rack to disengage the motor and drive gear

15 from the slider at the end of its limited travel, overtravel can be achieved removing
an arcuate segment of teeth from the spur gear or by providing for alternate
engagement and disengagement of the spur and worm gears radially at a common
pressure point using a spring loaded projection on one of the gears and a detent
on the other gear.

20 In Figs. 17-18 are shown front, top and side views of a -modiﬂcation of
battery pack 60, the modification being identified by reference numeral 124.
Battery pack 124 includes 6 batteries 124-1 through 124-6 which are stacked
horizontally rather than vertically. Battery pack 124 includes a container 125
having an opening 127 in the side in which is disposed a switch type charging

18
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3—25 bHopuUsShO0 fiosswamd, ribasesd®s- 1 wi IBARIFHRE &FARYER nst proj ection 103-5 Qo7
iijde bar 103 and push slide bar 103 forward to the point where actuator
% pushes button 109 down. Once this occurs nmotor 59 will be reversed
m)\h ng slider WP %fA®Rence ejector rod 59 back away from needPETHS4O8EAJ| e
40!can then be easily renoved from apparatus 23 and the fastener causing
the jamrenoved fro qesgéye 40. I nstead of one si ng?(n pol e doubl e t hrow
switch, switch 59"%92?[’3%1 e Fiscuit liagram farbattens pag lﬁ%sﬁb‘l"@“!ﬂ ﬁgl%ot}ﬁhe)w
svmtches one nor.ng ot her normally closed, with both

dt
swil't ches bei ng HEWEH%&E‘%?CP“%%%@WBJ@?%WM d#Pt c'ﬁe%ﬁa%l]?ﬂ hassy Pesitive

SR B T T S S e s

T8 1 ted (r ageiC By aRe B @dh%@ﬂ%@ﬁ%@é@"}@“e ¢ ﬁi?ﬁ e bdEe Wit
o Semanpendhr oﬁﬁff@‘éé%%ﬁe% W g8 el ek o BB pfch 128 e dimra

point using a sprin 0 ection on one of the gears and a detent on
thé other gear. %'f &Q%C%p%f[{gyare shown front, top and side views of a

o ot o of o9t kgl o PN St 8 50 B
124 ?nﬁmazsa;%oﬁ%;%ﬁﬂ%@ ok S AR BB
di sposed a sw t glyd Y9 Wi’n'iﬂg 21 ahd identified by reference numeral 135. Combination
10 actuator and slide bar 135 is an elongated member shaped to include a recess
: 135-~1 similar to projection 135-2 similar to projection 135-2 similar to projection
103-5. However, instead of recess 104, combination slide bar and actuator 135
includes a projection 135-3 for depressing button 109 on switch 111.
In Fig. 22 there is shown an enlarged view of a2 modification of actuator 107,
16 the modiﬁéd actuator being identified by reference numeral 137. Actuator 137
includes a channel shaped base 137-1 and a projection 137-2. Base 137-1 rides
on rib 31-5 while projection 137-2 will depress botton 109 when actuator 137 is
propetly positioned. '
The embodiments of the present invention described above aré intended to
20 be merely exemplary and those skilled in the art shall be 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 miesent invention as definea by the appended claims.
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recepi/ac!-es 2911 Fheraki+ae §p tosefisagr am fRIRPEHLR f‘é’ﬁ/’mﬁ%sk 124 is shown in Fi

20} The circuit includes charge voltage receptacl e 129. Recept acl e 129 has

o é?i‘dt termi O MEEL G Cui t Xiﬁlllﬂﬂﬂlhllﬁﬂﬂﬂ!"‘ltnct on 13176 OAEET

tefmnals 131-6 and 131-7. Circuit*12% d‘pel"at s the sanme way as in battery
pack 60. Battery pack 124 is chargng!hqulggﬁ Mgﬁe,gt acle 129. Instead of
bei}ng separate el enents, actuator 103 can be nade a
unijtary structure, iqf f i

| AfpA1agl' F gisPln G Plsfc Moréhefid HinT R SHA! o851

sllde bar is shown in F|g erence nurrera

COfuTb' nation aclgapr mdefle? Hadfg bﬁ%rék%%érsalafheeé@c!‘%?taeﬁla ibesaid *hgﬁggatl 9

| ude a recess 135-1 simlar™to projection 1 sim r to
13 2 simlar tdg,nﬁ;rgin@ptlon 103-5. However, instead of recess 104
combi nation slide bar "and actuator 135 includes a projection 135-3 for
depr essi nggbutton 109 ong syedgidp, 111. In Fig. 22 there is shown an enl arged
vi éw of a nodification of actuator 107, the nodified actuator being

idéntified by reference mmlawnéaalen%&fnte@tdhrsak%sing%éwﬁ&loavﬁéb%ﬂﬁ?ﬁ‘éw.ﬂ]aped
base 137-1 and a projection 137-2. Base 137-1 rides on rib 31-5 while

prd)J ection 137-ad iniet bpelhig,ess botton 109 when actuator 137 is properly
positi oned. The enbodi nents of the present invention described above are
intended to be nerely exerpbeidy grocvel inosuld shging &at receivihg fauténerhstbdk, aicabl e

to make nunmerous variations and nodifications to it without departing from
t he spirit of tguid res\erlnemgmmmtnrmmca«bh with shid\islet apening 3n aaid hotiolv hieedie] ons
are intended to be within the scope of the present invention as defined by
t h? append@d cl ai ns. d. a feeder element for intermittently advancing said fastener stock
_' loaded into éaid guide groove so that the cross bar of a fastener to be dispensed
' is fed into said hollow needle,
e. an ejector rod for pushing the bross bar of the fastener fed into said
holtow needle out through the tip of the needle,
16 f. an electric motor for driving said ejecter rod and said feeder
elemsnt, said electric motor having a drive shaft,
g. & converter assembly for ¢onverting rotary motion of the drive shaft
of said motor Into linear movement of said gjector rod, and
h. control means for controlling the operation of said electric motor so
20 as to produce intermittent reciprocating linear movement of said ejector rod, said
control means including a pair of switches constructed and coupled to said electric

motor so as to either cause rotation of the drive shaft in one direction, or ¢ause

rotation of the drive shaft in the other direction or stop rotation of said drive shaft.

20
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20 ATzl S6CI0AI IVED F:S: +43. 89/48924%t us f BARDEHLE JcPETHER pl astic fasteners fr Gi#f®
f ast ener stock, each plastic fastener having a cross bar at the end of a
fillanment, said_apparatus conprising: a. a casing, b. a hollow needle .

nmoynt ed on sai ¥EHUEBY, sai.d hol | ow needl e having an inlet opBETH§I4N05333
guilde groove in said casing for receiving fastener stock, said guide groove
beilng in comuni cation with said inlet opening in said hollow needle, d. a
feaeder el ement for i At &heiapparatus obelaiondi wherein shid pair ohewitahesodorhmisds dirstnt o
saild gui de groove so that the cross bar of a fastener to be dispensed is
feg into sai d hddsRcaad gingle role gpubjesthray swilehebor pushing the cross bar of
the fastener fed intQ said hollow needle out through the tip of the needle,
f..an ekectric notor °f otheyAPRAAWSE drir 2 Wherein reidfirst and geconstiswitahesrazat |
sai,d electric tor having a drive shaft, g. a converter assenbly for
converting rot gﬁ%”?'?rﬂ?wy 0%¢fe drive shaft of said notor into |inear
noyemnme control neans for controlli n? t he

nf of _said eject rod, and h. [ _
operation of said el gt:%?@?ﬁﬁfaé‘l’s 98"'%!@’ {.0vhareln sald qlsstric mptor dsynormally at rest
el Ul mg. & pai PRSI HREL elegc HEIor SLeied cotaiice oW SIePRT (ol te cove bt or
Cause 1ot ati on STWETCIERAIOR B3| mPYing ASETESHANIER i PEERAIB,PRSR RSB ot at i on
of said drive shaft.g ppq apparatus of claim 4, wherein said apparatus inciudes a trigger and

! wherein first switch is operated by said trigger.

! 10 6. The apparatus of claim 4, and further including a capacitor for improving
performance of said electric motor.
7. The apparatus of claim 4, wherein said apparatus includes an actuator
and wherein saw s.econd .switch is operatad by said actuator.
8. Apparatus for dispensing plastic fasteners from fastener stock, said
16 - apparatus comprising: |
a. a casing,
b. a hollow needle mounted on said casing, said hollow needle having
an inlet opening, |
¢. & guide groove in said casing for receiving fastener stock, said
20 guide groove being in communication with said inlet opening in said hollow needle,

d. a feeder element for intermittently advancing fastener stock loaded

into said guide groove,

o

. [

This Sheet Has Been Replaced

[



LoD o8The BRPaIFat use ef ogd7as m 1, \BARPEWIEN& PAHTHERDAi r of switches conprd%es
second single pole, double throw swtches. 3. The-apparatus of
claim2, wherein said first and second switches are both nornally cl osed.

first and

4. The app&
rest and wherein said electric notor

MPEEof claim 3, wherein said el ectric not orPGRUSIYPSI |y at

Is started causing said ejector rod to -

move in a forward direction by noving said first switch to a normally open
position. 5. The appafBeigstesrodionpyushing piasticdasiensss flomspiskfasteser stadkudes a

trigger an
appar at us

per f or manc
sai d appar

wher%iqa first switch is oFerated bg said trigger. 6. The
4 S

ropgh, iR sout Bfgsaid hollew needle,enegt @ timpasaid osiedtor rednbeingi ng
e Ofts.‘;ﬁid el ei: ric nmotor. 7. The apparatus of claim4, wherein
mayotad o BRSS! act uat or and wherein saw second switch is

operated by said actfuat or

§
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15

20

an electric motor for driving said ejector rod and said feeder
element, said electric motor having a drive shatt,
g. a converter assembly for converting rotary motion of the drive shaft
of said motor into linear motion, said converter inciuding:
i. a worm mounted an the drive shait of the electric motor,
ii, a slider,
iii. rack mounted on the slider,
iv. a worm gear in engagement with the worm, and
V. & spur gear in engagement with the rack and coupled to the
worm gear, and
h. control means for controlling the operation of said electric motor so
as to produce intermittent reciprocating linear movement of said ejector rod.
8. The apparatus of claim 8, wherein said rack is slidably mounted on said

slider and is sized to provide for overtravel,

10. The apparatus of claim 8, wherein springs are provided for reengaging

said rack with said spur gear after overtravel of said rack.

11. The apparatus of claim 10, wherein said spur gear is loosely coupled to
said worm gear.

12. The apparatus of claim 11, wherein said control means includes a first

switch and said apparatus inciudes a hand actuated trigger for operating said first

. I

switch.
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