AUTOVATI C CONTROL OF THE LENGTH OF ARTI CLE ROW TO BE | NJECTI ON- MOLDED The
present invention relates to injection nolding, and nore particularly to a
nmet hod of and apparatus for automatically controlling the length of a row
of articles, such as slide fastener coupling elements, to be injection- 5
nol ded in-a\multi-cavity mold. In the manufacture of slide fasteners, it is
known t hap \a; row of coupling elenents is injection-nolded on one '

| ongi t udi edge of a fastener stringer tape placed between a pair of nold
hal ves jointly defining an el ongate 10 runner and a plurality of succesgrve
cavities spaced at equal intervals along the runner. To this end, various
slide fasteners of different lengths require a plurality of multi-cavity
nol ds each having a succession of cavities of a different rowlength. A

sui tabl e one of the nmolds 15 nust be chosen, depending on the length of a
row of coupl- ing elenents to be nolded, which is |aborious and timne-
consum ng. The sane probl em has been experienced in the production of a

series of other thernoplastic articles. Accordin Qﬁ? Lrst aspect of
the invention, there is provided a nethod of autonﬁggk : ontrolling the

| ength of a row of articles to be injection-nolded in a multi- cavity nold
havi ng an el ongate runner and a plurality of

- 1- .
AUTOMATIC CONTROL OF THE LENGTH . o
OF ARTICLE ROW TO BE INJECTION-MOLDED
The present invention relates to injection molding,
and more particularly to a mefhod of and apparatus for |
automatically contrélling the length of a row of arficles,
such as slide fastener coupling elements, to Be injection-
5 molded in a multi-cavity mold. |
In the manufacture of slide fasteners, it is known"

that a row of coupling elements is injection-molded on |
one longitudinal edge of a fastener stringer tapé placed
between a pair of mold halves jointly defining an elongate

10 runner and a plurality of successive cavities spaced at
equal intervals along the runner. To this end, various
slide fasteners of different lengths require a plurality
of multi-cavity molds each having a succession.of cavities
of a different row length. A suitable one of the molds

15 must be chosen, depending on the length of a row of coupl-
ing elements to be molded, which is laborious and time-
consuming. The same problem has been experienced in the

production of a series of other thermoplastic articles.



5° successive cavities spaced equidistantly along the runner, conprising
the steps .of: detecting an initial® position of a control rod inserted in
the runner; registering both the direction and the extent to which
control.rod is to be noved for |ongitudina zadj ustnment wth respect 10
the runner, depending on said initial position of the control rod and a
preselected length of the article row to be nolded; nmoving the control rod-
| ongi tudipal |y of theceidirg % adiiFseqsnaatedfdithecdinysntderecthrget he
novenment~ of the conptrol rod to sajd register extent; .15 and in response
1o the hast - roRES GhERS Bl BTG OF G TRAY bhs e SROREAMILNG: SiRe LEBAERG

rod. According.to a_second. a t of the . nvent.ion, there.i s proyided an
appar at us cong?fs?nﬁo%.%ﬁl?fﬁggiﬁiiﬁﬁnﬁﬁjﬁﬂﬂﬂ%ﬁf%ﬂfqgﬂgﬁgaﬁg FﬁﬁHgFlénd_a '
lurality of i | t] - i dj {1 the nner,
gng rre:';m_)s/ forsgﬁ‘tgg1§ H(rg% Iq;/a‘g%é r%flsﬁlﬁg?ﬁ% ﬁg}#gghrstc??‘%aa)r/ \?vbg?gétrtpi 8?25 to
be i nj ectison- np|,cleglsé Nes ebav i 6pddl JFRAIY UGSt 19 Slliod]; tRRaRSnher,

moving said slide toward and away fromthe nold; a control rod projecting
from25 . sai dcohptlesimg othdies tapwasf andk tentlge an Lritdpdnpasiaicheof
novenent of said slide, longitudinally of the runner for allow ng heated
mol di ng material contbel frod ethserioed yim thed autree mumteei sefertihg sotbessi ve
cavities that corresponds : ' _
ion and the extent to which the control rad is

the directi
- _ to be moved for longitudinal adjustment with respect to
10  the runner, depending on said initial positiaon of the
control rod and a preselected length of the articie row
to be molded; moving the control rod longitudinally
of.the runner in said registered direction; detecting the
movement of the control rod to said registefed extent;
1S and in response to the lasf—mentioned detecting,
terminating the movement of the contfoi rod.
According to a second aspect of the inuention,'there
is provided an apparatus comprising almulti-cauity mold
\_/ having an'elongate runner anﬁ a plurality of successive
20 cavities spaced equidistaﬁtly along the runner, and means
for autoﬁatically'controlling thé length of a row of
articles to be injecfion-malded therein, said means
comprising: a slide; means for moving said slide toward
and away from the mold; é_control'rod prajecting from
_25 saidlslide into the runner and movable, in response to the
movement of said slide, langitudinally of the runner far
allowing heated molding material to be filled in only a

selected number of the successive cavities that corresponds
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- 3 - to a preselected length of a row of articles to be nolded; neans for
detecting an initial position of said slide and thus said control rod in
t runner and al so for detecting the extent to which said s]Jide and thus
igia’control rod 5 I S noved,; igd a control unit, connected to.both said.
ng neans and said detectlng ans, for. registering both the direction

ang .t he exLent. tgq WL ek, £all 0L ol T {8 4.0 dhe TP gy | ongi t udi nal

adj respec he runner, epen I Nng on both sdid detected

| Nhtbak. P9§' aéeacwng Qrf\ §@191£Pr66§itfd?¢ Ad 53 diRRsghget ed length of

the article row to ndbl ded, said control unit belng adapted to produ

'St 8RlisSkgnal chbAtrener b 2i MOt ISaT Syt Nghd Bl e e e%diidgs| | de and t hus

said control rod in said registered direction, and a term nation signal
whehResakdedd tosuhilehasalid hskidaigzhd crtiuolsaiotl durst: dadenromoved to sai d

regi stered extent, for de-energizing said noving nmeans to termnate the
mokeneAvedt saddasteutrahdunhtis ceinEcted iy hakh said ;dvdinigeved possi bl e
by means of the present 20 . invention to provide a nethod of and apparatus

fomeaaﬁoanﬁaﬁaeal ﬁ?t%m%ww@sm%mr STRAYFATET QRY B icles to be

cavijy mold, which ed for the nolding

Jdggtﬁ}: Fggolﬁggdt'a?f?’é% % E‘ér"l"é’se/'T e?ﬂﬁch c'ﬂﬁfs“fgcﬂﬁ)e' hd F%o separate nol ds
deéépﬁnggl Eﬁ;&gégfggé%%ggegéJ§§¥$§ﬁ% ‘”%ﬂ'}eégg%é qyeq&;on Wil be

runner, depending on both said detected lnltlal position _ ;;3

of said control rod and said preselected length of the i
article rom to molded, said control unit being adapted to |
produce a start signal for energizing said_moving means
to mave said slide and thus said controi rod in said
registered_direction, and a termination signal, when said ’
slide and thus said.contrcl rod has been meved to said |
registered extent; for de-energizing seid moving means
tec terminate the movement aof eaid slide and thus said
cantrol rad. _ _

It ie belieeed possible by means of the present _ W/
invention to provide a method of and apparatus for auto-
matically controiling the length of a row of articles to
be injection-molded on a multi-cavity mqld,'which can be
used for the molding of articles of a different series
length, thue requiring no separate molds having cavities
of a different series lengthf
The invention will be described by way of example

with reference to the accompanying drawings, wherein:-



with reference to the acconpanyi ng draw ngs, wherein:- Figure 1 is a
perspective view of an apparatus enmbodying the present invention, with a
pair of nold halves fragnentarily shown; and Figure 2 is a plan view of a

surface of one mold 5 hal f, shomnng a control rod inserted in '
runner of the |d. Figure 1 shoms an apparatug 40 for automatically ?i?g)
controlling the length of a pair of rows of thernoplastic articles (no

shown) to, be injection-nolded on a multi- 10 ‘cavity nold including a

pair of “first and second mold hal ves 11,12. The first nold half 11 is
stationary, and the second 4mold half 11 is novable toward and away fromthe
first nold half 12 to close and open the nold. As better shown in Figure 2,
the illustrated nold 11,12 is 15 for use in the manufacture of slide
fastener coupling el enents and hence has a pair of rows of equidistantly
spaced cavities 13,13 disposed one row on each side of an elongate straight

runner 14, each cavity 13F§§¥fgglalgogt§@§$é§§£f§gxuggﬁubg(&&Iyiﬁgygy%sof a

si ngl e coupling 20 el enent The cavities 13 may have any other
shape. \Wen heat egmbbayiRg! ehéi pravést Ninvaieiom wicH i ealiad dMmeliche

closed nmold with a pair of fastener. stringer tapes (not shown) placed

bet ween the first hamveecﬁndgmehdarlly shown; and

| Flgure 2 is a plan view of a surface of one mold

{ S half, show;ng a control rod inserted in a runner of the
mpld;' .

Figure 1 shows an apparatus 10 for automatically
controlling the length of a pair of rows of thermoplastic
articles (not shown) to be injection-molded on a multi-

10 'cavity mold including a pair of firs£ and second mold
haives 11,12. The first mold half 11 is stationary; and
the second mold half 1l is movable'toward and away from
the first mold.half 12 to clese and open the mold. As.

. better shown in Figure 2, the illustrated mold 11,12 is
" 15 : for use in the manufacturé of slide fastener coupling
| elements and hence has a pair of rows of equidistantly
spaced cavities 13,13 disposed onée row on each si&e of
an elongate straight runner 14, each cavity 13 having
a contour correspording to the shape of a single <.:oupling"

20 - element. The'éaﬁities 13 maf{ have any other shape. When

heated thermoplastic molding material is injected into
. - the closed mold with a pair of fastener stringer tapes
(not shownj placed between the first and second mold

halves 11,12, a pair of rows of thermoplastic coupling



hal ves 11,12, a pair of rows of thernoplastic coupling el enents is
formed on the stringer tapes along their respective inner |ongitudinal

edgesy, as is well known in the art. The apparatus 10 conprises a pair of N
veffifopl 5 posts 15,15 supported qn g he first nold half 11, a thread- ed
spi\Qd)fe or shaft 16 rotatably supported on the first nold half 11 and

ext endi @ltér?géﬁé &g 1y dnfify wt&é%ﬁg&swm %r%%'g\éshgg_g.ns 17 for

rotating readed shaft 16 1n eith di réction, a slide 18 slidably
- nount ed ddygirdive Nofidr Londh ey idayes | Riseadedenal &ndlnt hr ough whi ch
the threaded shaft. 16 threadedly extends. The'slide 18 is vertical I'¥
novabl e,id rtlteesgainse to rotati on of the thréeaded shaft 16, toward and away
fromthe first nold half 11, depending on the direction of rotation of the
15 threaded sh&he kppakadms rld compriGess as padar odd vartiikalupper end 20a by
the slide 18 and projects-into the runner 14. The control rod 20 is

movalfl e PAsts depdris Surpanked an ithe Higrtmaeldohalife 1d,i ge thgead-
ol 4 ng Haewindle G SHHY of HPTATAPLY SURRTEEt BRSPS LERE cuccessi ve
can ! Shh s 0 I S T g BB s208, o e
a suitable drive means 17 for rotating the threaded shaft
16 in either direction, and a slide 18 slidably mounted o 5#}
10 on the posts 15,15 and having a threaded hole 19 through |
which the threaded shéft.ls threadedly extends. The slide
18 is vertically movable, in response to rotation of the
threaded shaft 16, toward and éway'f:om-tgg first mold
half .11, depending on the direction of rotation of the
15 threaded éhaft 16;

A control rod 20 is supported at the upper end 20a )
by the slide 18 and projects into the runner 14. The
control rod 20 is movable, in response to the vertical
movément of the slide 18, longitudinallylof ﬁhe runner 14 : ’Q,j

20 for allowing heated thermoplastic molding material to be

| filled in only a selected number of the successive cavities
13 that are disposed below the lower or-freé end-zbg of
the control rod 20, tﬁe selected numbe:.corresponding to
the length of a row of articles to be molded. At that

25 time, the remaining cavities 13 that are dispoSed'above

the free end 20b of the control rod 20 are prevented from

being filled with heated molding material.



t he Iéngth of a rowof articles to be nolded. At that 25 tine, the

remai ni ng cavities 13 that are di sposed above the free end 20b the.
control rod 20 are prevented frombeing filled with heated nol
material . - -6- A scal e. 21 extends: paral | el éo the threaded shaft 16 and

has a plurality of equidistantly spaced marks® 22, e.g. in the form of
openings, indicative of th resp

of the cantrol rod 20 5 A gc%ﬁée ?En%ggerﬁggp%o%i#e%{%r%{%rfﬁ%%%tde%@he
slide 18 at such fgposhtheg Ahgiufi‘flé‘?réfé £d £s e, Rl dd) GRS P0r

23 successively as the siide I's noved vertical- |y, for producing a

signal pul se every,&i nEneekd FOfi @£ de ?ﬂMMﬁ&wwﬁMm%&m@m&
Preferably, the detector 10 23 conprises a |light source and a photoel ectric

transducer el eneningli ppeieionneobntbaciree dendf2heofcie htrol rod 20
Al ternatively, the detector 23 nay be proximity switch or a limt swtch.
The apparatus 30 &b stheormprierslé. contdeteckror 23 ig Snaynbesd iorelthe cdridec tldd
to both the detector 23 and the drive neans 17, for producing a start .
si gnal for ener gli?h@“"e‘headi’?%bth%n‘éhﬁ'? the AEES 3?2@##1%{?&1 tthes in

| | | h of e -
.?O\?vet gc;gdmc:: (rjggt %Eiécoﬁ"P ef:g cgens b:‘.)\tre 24 gsre ee esc 1e e fé‘%s mct):'v'et %eazl:rtt:.lccale-

ly, for producing a signal pulse every time each mark 22
[ - is moved past the detector 23. Preferably, the detector
10 23 comprises a light source ahd a photoelectric transducer
- element disposed one on each side of the scale 21.
Alternatively, the detector 23.may be proximity switch
~or a limit switch. _
The apparatus 10 also comprises a control unit 24,
15° operatively connected to both the detector 23 aﬁd the
drive'méans'17; for produciné a start signal for energizing
the &rive means 17 to rotate ﬁhe threaded shaft 16 in |
- a selected direction, depending on both a preselected
_ length of the article row to be molded and an initial
- 20 : .position of the free end 20b of thé control rod 20 in the
runner 14, énd a termination signal, when the number of
.Successive sighal pulses produced by the detector 23 is
equal to a preselected number that corresponds to the
' preselected.length of the article row; for de-energizing
25l the drive means 17 to terminate the rotation of the
threaded shaft 16. At the same time, the control unit 24
. controls injection starting time, quantity of articles
to be ménufactﬁred, and feed speed of the fastener stringer

tapes or fastener chain.



20 position of the free end 20b of the control rod 20 in the runner 14,.
and_a term nation- signal, when the nunber of successive signal pulses
fbdiiced by the detector 23 is equal to a presel ected nunber that :
§responds to the preselected | ength_of the article row, for de-energizing
25 he drive neans 17 to termnate the rotation of the threaded shaft 16.

At the same tifRent Ee?gegéieétu i'ﬁuﬁﬂ&‘-”é&f?&?g&gﬁ&fﬁéi96‘0'?1&@”i ng tine,

gquantity of articles e manuf actured, .and speed t he fastener
stringerehgPRSo8r thasheaee16habR. to be 'moYHed dspseeeiecéws nunber -
corresponding to the length of the article row'to be nolded is set iM%t he
cont r ol canttro24untihe2dgnthel conttol4undpad eSompLrPs eths epest ed nunber with
a signal fromthe detector 23 and 5 then produces a start signal for - - _
ener gi zajecheddnimberewhth1d signalafromhthe hieteetoshdd tarid in a sel ected
direction, depending on the result_ of that conparison. This rotation of

t hr eBde8§h8RaPFodBCcREL3cStRRE Sigaal 180 ogrereizipg hthecdrbiRrol rod 20 to

b d I 0 d dl epending_on the direction of rotation

D Vel dBU ! Lok ot dye BHE Bhhlae SoREIFk 10 Ofn L salgectd 00 o rotali o

dot ect 08 23 EHGRC S ILUEL1nd LGN RLOSSGEc 0F SMRL BshEefuglY 11 eoch
This rotation of threaded shaft 16 causes-the slide 18

" together with the control rod 20 to be moved upwérdly.or fgj_
10 downwardly, depending on the directién of rotation of the ad
threaded shaft 16. During that time the marks 22 .are
moved past the detector 23 successively, which producés

a signal pulse every-time each mark 22 is_moved past thé
detector 23. |
15 ' Whén'the humber of the successive signal pulses
produced by the detector 23 is equél to the preselééted_
number that corresponds to the length of the article row
to be obtained, the control unit 24 produces a termination
'sigﬁal er de-energizing the drive means 17 to terminate Q,)
20 the rotation of the threaded shaft 16. At the same time
the vertical movement of the slide 18 is terminated.
As a result, the control rod 20 is'placed'in a selected
position that cokresponds to the'preselected length of
the article row. Finally, heated thermoplastié molding
25 material is injected into the closed mold 11,12; the
molding material having been injected £lows into only
a selected number of the successive cavities 13 dispésed

below the free end 22b of the contrdl rod 22 and does



détecfor'23. 15 When the nunber of the successive signal pul ses
produced by the .detector 23 is equal to the presel ected nunber that

!

corresponds to the length of the article row to be obtained, the conteqls |
unit 24 produces a termnation signal for de-energizing the drive 17
to termnate 20 the rotation of the threaded $haft 16. At the sane t he

vertical novenent of the slide 18 is ternminated. As a result, the contro
rod 20 is, placed NPta HdOvednd® Foe Teprindag caviéipsnds déspreedrabevect ed

o or a5y et e e ol oSG SPtEaT BhE et Bhhauf re-
materi i s i nj ot (TR SR CRsEf R SPRIER £ .
Cavi tVes 15 di Sposeaescion, \HEHT B¢ she FrRIcHe, UV BaatbethaBLRtERY (0.

-8- not flow intoyhlies Yidiatd  abnitred .13 di sposed above the free end 22b
of the control rod 22. Thus the pre- selected length of the article row

has been obtai Bed under aécYFEing &QNithel present inveA®s8hyi 18 i8 HBEsible
present invention, it is possible to use a.single nmulti-cavity nold for the

mol di ng of articl e afsea alisfinglenmudi-eavieggmbldt fos thgumoldgngoof

separate nolds having cavities of a different series -
articles of a different series length, thus requiring
no separate molds having cavities of a different series

v length that corresponds to that different length of

10 articles.



| engt h that corresponds To that different | ength of 10 articles.

and

foe e ExLent | ch t O e i .
i1 ol pba 1 FoheEST e bR b A S RERGERT o " Pe Wi o1 e
row be bergpl dedar{ £318PVid%hd he AT -dAddoNng budinglly of the 15

runner in said registered direction; (d) detecting the novenent of the

cont £l i £ PUmd Dd SIRa Wi M@ AS LI Athd NinnadNdre)a iplur@inensesto the s
| ast - menti1 oned detecting, termnating the novenent of the control rod. 20

2.

AB: - 1. ' omatically controlling the length of a row of

es tc”"mmmum”m”m ded in a nulti- cavity nold having an elongate ;
} and & plfurhl ity %f *successig/e. cavities spaced equidistantly al ong
Unner, 5 conprising the steps of: (a) detecting an initial position

of acﬁggﬁgol rod inserted in the runner; (b) registering both the direction

fent to which the control rod is to be noved for 10 :

d0ceppai et usaebbtipes sépured nadudiidicsbarttl ynalld dlgatineg rannelcgngat e runner

and a plurality of successive cavities

S
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20

25

comprising the steps of: .

(2) detecting an initial positiaon aof a control rod
inserted in the_runnér;

(b) registering both the direction and thé exfent‘to
which the control rod is to be moved for
longitudinal adjustmeﬁt with respect tao the
rtunner, depending on said initial position of
the control rod and a preselected length of
the article row to be molded;

(¢) moving the cantrol rad longitﬁdinally of the
runner in said registered direction;

(d) detécting.the movement of the-ccntfol rod to said
registered extent; and

(e) in response to the last-mentioned detecting, ' \—;
terminating the movement of the control rod.

2. An apparatus comprising a multi-cauiiy mold having

an elongate runner and a plurality of successive cavities
spaced equidistantly along the rﬁnner; and means for |
automatically caontrolling the length of a row of articles
to be injection-molded thérein, said means comprising:

(a) a slide; .

(b) means for moving said slide toward and away from

the mold;



spaced equi di stantly along the runner, and nean

controlling the length of a row of articles to EM“H“EJ'“H”I ed t herein,
sai.d means conprising: 25 (a) a slide; (b)Y means Morsnoving said -
slide toward and away from the nol d; -10 - (c) a control rod n
projecting frgmsaid slide into the runner. 19 -and novable, in é;gi ponse
‘to.the novengnt of said slide longitudinally of the runner for

“al l owi ng. 5 heated mpl ding material to be filled in only a
sel ected ‘nunber of the susresdareralyidd®Es thatpze;qbbe.‘ipgndsom said slide
-preselee{ed l ength of a row of-articles to be nolded; (d) neans

for detecting an initial posi- 1lQinto the runner tloandfmsahulebide res-
and thus said control rod ~in the runner and al so for detect- ing
the extent to which said slieknse to thel mavemendi ¢fcsaddoslide ris
noved; and (e) a control unit connected to both said 15

movi ng means and sai d RAsYdiPaddan Q(Eheré§P§F€r|ng b&PF ghiowing

di rectlonsand the extent to t\{\éhaltce Sa'ldch.%%ntnfa err:.% to be fn&gdbgn only

‘2 selected number of the successive cavities
that corresponds to a preselected length of

T o a row of articles to be molded:

T\ | () means for detecting an initial posi-
19 ' tion of said slide and thus said control
rod in the runner and also for detect-
ing the extent to which said slide and
thus said control rod is moved; and
(e) a control unit | . connected to both said
15 moving means and said detecting means ,

for registering both the direction and the

extent to which said control rod is to be

i\; | . moved for longitudinal adjustmenﬁlwith respect
: .to the runner . , depending on both said detected

20 e initial position of sai& control rod and

said preselected'length of the article row to
molded, said control unit - being adapted
to produce a start signal'fér energizing said
moving means to move said slide and
25 '  thus said control rod in said registered
direction, and a termination signal, when said
slide and thus said control rod has

- been moved to said registered extent,'for de-



. , : ' 4
noved for—tongitudi nal adjustnent with respect to the runner , dependi ng

on bot h |ﬁﬂ“ initial position of said contro
@ m“ﬂmu“ | ected | ength of the article row to nolded, said

uMte v "pelnd adapted to produce a start signal for energizing

sal movi ng nmeans to nove said,slide . and 25 t hus
said control rod In said regiSTered direction, and a term nation
signal, when said slide, . and thus said control rod - has been noved
to said reglstered%&ﬁﬁ%ﬂ?lqﬁnsﬂig m°VlP9 means. to terminate = ruqj.
energi zing said ﬁDVI ans. . in1gate - gngﬁnent 0 aidﬁ?Tide
and thus said contrq N&X m?. Rﬁ Eﬁﬁgrg &g aft @ ?%_ laim2, said
5 NoVi Ng NBaR$ntrol rod. i ncluding at | east one post supported
on the nold ., a threaded shaft rotatably supported on the nold
and extending paralpelagparadud post accord§H§ dbi ¥€alRAPS said foOr
rotating said threaded shaft in either direction, sald slide
Pei ng lthoving ®ead®dl y nounted on sacldudffl at 1eaaadoﬁa. Viage a t hr eaded _
hol e t hr ough whi ch said threaded shaft t hr eadedl y extends, said
slide suppoaiteg wmvablecemoild r espeonaethweaded shaft rotatably

supported on the mold and extending parallel to said

post , and drive means fér rotating said threaded T

- shaft in either direction, said slide being v/

10 slidably mounted on said post and having a threaded

hole . through which said threaded shaft *hreadedly

extends, said slide’ - being movable, in response to

rotation of said threaded shaft ., toward and away from

the mold ', depending on the direction_of rotation of

15 said threaded shaft.
_ 4. An apparatus according to claim 3, said detecting

means - including: a scale extending parallel

to said threaded shaft and having a plurality of \;j

equidistantlf spaced marks indicative of the corres-
20 _ pqnding positions 6f a free end - of said control rod
.in the runner .;.and a detector ., mounted on
said slide at such a position that said marks +22% are
moved past said detector successively as said slide
is mpvéd, for producing a signa; pulée every time each
25 said mark is moved past said detector. , said
ﬁermination signal being produced from said control unit
when_the number of the successive signal pulses:produced

'by said detector - is equal to a preselected number that

-
k]
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An apparatus according to claim3, said detectindg mtans ‘33
i'ncluding: a scale extending parallel to sai'd threaded shaft =
and having a plurality of equidistantly spacé@ marks i ndi cati ve~of
the corres- 20 pondi ng positions of a free end of said control

rod in the runner, ; #yag e on Sai | at
such a position tcﬁeftresszg rra?ckogeste?fi? %‘\?e‘*&l&&stteﬁgg%‘%%@t ggt g%lg QLEQS;e row.
successﬁﬁely as said slide s noved, for producing a signal pulse every

time each 25 ~ said mark is noved past said detector. ., said
term nation signal being pro en t he nunber. of
t he successive signal pul ses produced by said detector is equal to a

presel ect ed nunber that ~ -12- corresponds to said preselected | ength of
the article row : : ' :



