DEVI CE FOR CUTTI NG SHEETS OF MATERI AL The present invention concerns a
device for cutting sheets of material. It includes a counter for the
material to rest on, a bl ade hol der that slides up and down in a frane
and accommodates a bl ade al ong the bottom and a nechani smfor raising
and | owering the blade holder. The neehanism conprises a notor, a
transm ssion, a crank, and a connecting rod. The transm ssion transmts
force fromthe notor toDEWECE RORaQGKTTING SHEERS tQF MAFEBJIADecti ng rod, and
t he connecting rod to the bl'ade hol der. A device far cutting sheets

of materi al Thet préssrotinirientén cdierid & dekvite festcutiting Bhades hef der
that slides up and down in a franme and accommbdates, a bl ade al ong the

bottom  apdt@rfEChani SMClAe s 0N tddldtehd Foethb agerd:s Jnesn ésemn,
European 0 056 874 Al for exanple. This device has been i nproved al ong

the lines of Bi};&dé"flﬁfl a thg’%{i&‘esd% g8da8dwn 1B qﬁ_«aﬁgt gdqvery will in

practice. evice Tor optim ZI ng t cutting done by a
cutting machine is 2 Jhe S secured
by a hol df as‘t:cc\’/\ﬂn?daktgel n a‘fle ?!’h% %Jé?&;{n dlrgdfnesggbg%a# a%:es t he

bl ade has a_sensor foy ,sensin eI athon.to the bl ade. The
stroke travErE am{ ﬁé’wﬁﬁf"aga%lfe gﬂ hﬂhjgeﬁh SFENAEE] subsequent to
a cut. . .
comprises a motor, a transmission, a crank, and a connecting
rod. The transmission transmits force from the motor to the

crank, the crank to the connécting rod, and the connecting

rod to the blade holder.

A device for cutting sheets of material with a counter for
the material to rest on, a blade holder that slides up and
down in a frame and.accommodatesaa blade along the bottom,
and a mechanism for controlling the blade is known from
European 0 055 874 Al for example. This device has been
improved along the lines of the aforesaid generic device and

has operated very will in practics.

A method of and device for optimizing the cutting done by a
cutting machine is known for German 4 228 5§51 Al. The
material is secured by a holdfast while being cut. The edge
of the holdfast that faces the blade has a sensor for sensing
its position in relation to the blade. The stroke traveled by
the holdfast and blade can be optimized subsequent to a cut.

The optimization concerns the concrete position of the



The optim zation concerns the concrete position of the

-2- holdfast, specifically where it rests against the top of the nmaterial
bei ng cut. Detecting the force to be exerted in nmaking a cut with a
cutting machine along with the flection of the blade and its holder is
known from Gernman 4 013 906 C2. The results are enpl oyed as a criterion
for how sharp the blade is and are pfocessed separately or together to
det erm ne theldfasti \speiciftiheltut vhdte iftorestsoapeimsterthed top of efha abl vy
obtained in the form of expansion er inpact of an actuating rod. The type
of materi al mheepdal Heiingy taken into consideration in determning the
quality of the cut. It is not positions of the blade in relation to a
stationary conponent on the machine that is detected but paranmeters that

acconpany the cutting. The object of the present invention is to
i nprove theDQEQ@Eiz&f t3RVIEBecL Ot d r}S’e Xdebgt 'ﬂﬁtmélhrff“a dategiipssential
paraneters that ate to t he bl ade. his object iIs attalned I n

seorGeree uisiagbasiIin ke ond onkbecdoner ooleriag g .

transm.SSiolQolder is known from German 4 013 $06 C2. The results are
employed as a criterion for how sharp the blade is and are
processed separately or together to determine the quality of
the cut. The force to be exerted is preferably obtained in
the form of expansion or impact of an actuating rod. The type
of material being cut is taken into consideration in
determining the quality of the cut. It is not positions of
the blade in relation to a stationary component on the

machine that is detected but parameters that accompany the

cutting.

The object of the present invention is to improve the generic
device to the extent that it can detect essential barameters

that relate to the blade.

This object is attained in accordance with the present
invention in the generic device by an angle-of-rotation
detector that operates in conjunction with the transmission

takeoff and controls a data processor.

It is essential to the present invention for the angle-of-



takeoff and controls a data processor. It is essential to the present

I nvention for the angl e-of - - 3-
rotation detector to detect any notion in the power train with a cycle
that corresponds to that of the blade. A total bl ade cycle is generated

by a 360 [err] rotation of the transigssi on takeoff for exanple.
t he tgkeoff shaft.that the

"Transm ssion takeoff" erein ns, not onl .

crank s COANBEEER dotediRr ARSBSRRt CRABELon TS HM, PEVRE: bt ik
rotates at the same speed as the takeoff shaft. The _present invention
accordi ngly &k saiCfY‘To]c%#@ItecPéresEHf&f?oit@JGbéFW%s?}%ﬁ’ltaéeev%rt'gptf?&si tion
of the blade in a particular direction one angle of the transm ssion
takeof f.  Théadagreche -ivtgsnesatadt brxtar3ébferatatipn wicshfunction with
the transm ssion takeoff, converts the angle information into data t hat
can be handl tdahgmiseicwekecdinfor cvesyde . Thcsnsmisdionrdakentff4n not only
represent the position of the transm ssion takeoff or blade. If there is
a clock in thereisysdaig ridtcoabgutivs tdildebéfeshafpethatmitheotranloeiscan be
exploited to represent the speed of the blade. That speed, finally, can

be varied tocéesetesdti ! Batbhags any cdgaheeli 0y te vieshitpnechspeed, and
accel erati on of the bl ade

rotates at the same speed as the takeoff shaft.

The present invention accordingly makes it possible to
unambiguously assign to every position of the blade in a
particular direction one angle of the transmission takeoff.
The angle-of-rotation detector, operating in conjunction with
the transmission takeoff, converts the angle information into
data that can be handled by the downstream processor. This
information can not only represent the position of the
transmission takeoff or blade. If there is a clock in the -
system, the angular difference per unit of time can be

exploited to represent the speed of the blade. That speed,

finally, can be varied to decelerate the blade.

Detecting the position,'speed, and acceleration of the blade
makes it possible to directly or indirectly determine
important blade-operating parameters as will now be
described.

A device for cutting sheets of material in accordance with

the present invention can have a combination clutch and brake



makes it possible to directly or indirectly determ ne | mpor t ant

bl ade-operating paraneters as will now be described. A device for cutting
sheets of material in accordance with the present invention can have a
conbi nati on clutch and brake -4- in

the power train between the notor and the transmission. Such a conbination
can eventually wear out, and it is desirable to replace it when the |evel

of wear becg{he YRFEECREMN BothbbAMBES Mstdr ahdothectramnisdonut to
devel op a systemof detecting damage to the conbination in due tinme. One

si npl e way ?é%@b?g‘agﬁém%a%oebénEeaF? &fdar buk$tand e jROSition of the

transm ssi on takeo an ence 1 ndirect that of the blade as the clutch
di sengages and accordi ngly, as .hrakin OMmEGe < the position
of the i nac%%a?ﬁ?ag?n?%é]i%cr? tlgk‘é'g??g%l'lg%ng vvlclt %f?‘?ésla%r a& ng time, neaning
how long it takes r the transm ssion takeoff or.blade t nce the
brake has BE¥F i&.‘ %W%Sagﬁﬁs ??ﬁ%%‘%ﬁfé&&gréedp‘?ggc{% b%téa&%}ﬁﬁeshol d,
it istime to repair _or replace the .conbinatiog#gl tch an It woul d

br ake.
Al S0 be podSiBIstemhas Sal4qring ARASEE ENHS GRBCIPAEIRRET §U% £4TR- a

specified blade speed once the clutch has been engdagced. Thi,s gar ag;ter
woul d al so Qre isiaipdat vax and means| of FPING $RcEFokS detenfe déypEe ¥

accordance with the present invention also L
position of the transmission takeoff and hence indirectly

that of the blade as the clutch disengages and accordingly as
braking commences and, second, the position of the inactive
transmission takeoff along with its braking time, meaning how
long it takes for the transmission takeoff or blade to stop
once the brake has been engaged. When braking time exceeds a
prescribed threshold, it is time to repair or replace the
combination clutch and brake. It would also be possible
basically to measure how long it takes to attain a specified
blade speed once the clutch has been engaged. This parameter

would also be indicative of the clutch’s function.

The device in accordance with the present invention also

provides information as to how shafp the blade is. The angle-
of -rotation detector can for example detect any deceleration
in the motion of the blade as it cuts. Such deceleration can

be employed as a parameter of sharpness.

The device in accordance with the present invention also

makes it possible to vary the blade’s lower dead points. This



provi des information as to how sharp the blade is. The angle- of-rotation
detector can for exanple detect any deceleration in the notion of the

bl ade as it cuts. Such deceleration can be enployed as a paraneter of
shar pness. The device in accordance with the present invention also
makes it possible to vary the bl ade' s_.4d ower dead points. This

feature is particularly useful in order_to conpensate for effects on the
flexibl e cufephyreyss ammticulardyf peslilcdn pAder Heo mampeasater foFe materi al
being cut. The blade is secured in a holder that can hold it at different
di st ances feffiectssen fthe flexibhe cuttiny systes. ddhedhididéecancascbndi ngly
be positioned to enter the cutting strip to a defined depth in spite of
t he systen thel Rutdmdsd wf Vhenméterial deiiah catsdfie Hledeexanpéeurddie

angl e-of -rotation detector can rotate the <crank to an angle slightly |ess

than 180 [ ekh] adhsilddie thiaddeas dibldd tsaeudefifairte digshntegchiay t he
cutting strip to the blade holder with the crank at that position. \Wen

the material+kg) £ hatichiQ) thBecOt behg hARGe .t PR K Ble 2 Q@c&?&ﬁﬁ@ﬂ%f@ét her
from the | ower dead point. For sé%t naterlal t he angle can be and

for hard m@éi@ior&%ﬂ to entZP lqgvdtftetln | 0|t % &edyf'in If?sﬁ'pt

I nvention a es It possi Ie to ex etecte pos tion of the
spite of the system’s flexibility. When the material is soft

for example, the angle-of-rotation detector can rotate the
crank to an angle slightly less than 180 ° and the blade can
be secured while just touching the cutting strip to the blade
holder with the crank at that position. When the material is
hard on the other hand, the crank can be rotated farther from
the lower dead point. For soft material the angle can be

178 ° and for hard material 174 °.

The device in accordance with the present invention alsc
makes it possible to exploit the detected position of the
blade to initiate subsequent processing on the part of the
device itself or of associated peripherals. A command to lift
the holdfast can be released even while the blade is in a
particular return position upstream of its upper dead point.
This procedure decreases the overall cutting time, including
the time needed to advance the material. It is even possible
in certain situations to activate the grips that introduce
the material etc. before the blade arrives at its upper dead

point.



bl ade to initiate subsequent processing on the part of the

or of associated peripherals. A command to |[ift the holdfast can be

rel eased even while the blade is in a particular
of its upper dead point. This procedure decreases the overall cutting

device itsel f

time, including the time needed to advance the material. It is even
possible in certain situations to ®tivate the grips that introduce the
materi al et qddhefiengl i iadeiatityest athd tedpper ineattiquoimitl be

-6- Additional characteristics of the present invention will be evident

fromthe su
figures thensel ves.

essenti al

t
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W wher ei n

return position upstream

such characteristics and conbi nations thereof are

Al
Gl NVER | - Y, a1t AscieseaktbryeaiEon will
now be spec%?ﬁg =S ﬁiﬁggéééﬂggggo t he 5%conp§%ying dr awi ng, '

Figure 1 i"¥§$Egﬁ§§5$€§g%f%55%e§%tQréqgﬁﬁgﬁﬂﬁggggst%gﬁg‘a e nthe bl ade in

accor dance Wi

i nventi on an ure
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illustration of the power train that |leads to the blade or bl ade hol der
accordance with the present invention.

One embodiment of the present invention will now be specified

with reference to the accompanying drawing, wherein

Figure 1 illustrates the device with the components that move

the blade in accordance with the present invention and

Figure 2 is a larger-scale illustration of the power train

that leads to the blade or blade holder in accordance with

the present invention.

-

The device includes a frame 1 that accommodates a counter il
for the sheets of material 10 that is being cut to rest on. A
blade holder 2 slides up and down inside frame 1 above
counter 11. Blade holder 2 accommodates a blade 12 along its
lower edge. Blade holder 2 travels in straight tracks 13 and
14, Tracks 13 and 14 pi§ot inside frame 1. An unillustrated
holdfast parallels blade holder 2. The holdfast descends onto

the material 10 and secures it while it is being cut.

Blade holder 2 and hence blade 12 are powered by a motor 9.

The motor drives a transmission 6 by way of a V belt 8 and

in



The device includes a frame 1 that accommpdates a counter 11 for the
sheets of material 10 that is being cut to rest on. A blade holder 2
slides up and down inside frame 1 above counter 11. Bl ade hol der 2
accormpdates a blade 12 along its |ower edge. Blade holder 2 travels in
straight tracks 13 and 14. Tracks 13 and 14 pivot inside frame 1. An
unillustrated holdfast parallels blage holder 2. The hol df ast descends

onto the r@lﬁiﬂealslosa@deaﬁ%ﬁsmﬂss%hl B hhd i Hedithg gyta Bl ade hol der
2 and hence bl ade 12 are powefed by a notor 9. The notor drives a

transn1SSICE§£Lthe%Eﬁ e uBel Rl BABKBNY. Transmission 6 is a worm

-7-  flywhee Bet ween transm ssion 6 and Vbelt 8is a conbi nati on

clutch and raps Yo M I ed
shaft 6a at‘ﬁ{%ﬁ o grl e%d%‘fl ano?hagta&t th eg&ggﬁg%gfté%%aﬁ}éah@&ﬁ&g

bl ade- hol d end e aft 6 nect th on

t akeof f srf%q ?ﬁg qAF@S%g g%ﬁ% 5%8dg}%§?sQ%§$ g?tbﬁgeage%_crzﬁi%ﬁ' The
free end of, crank. 4 .i a ong end of a r 3. The

ot her end_ die COTBEERAGER S enpalt S brade ﬁ?dﬁe&éffo SREEL ﬂ% einity of
track 14. The res It n n tic _design ensure t hat [ |l e can be
initiated EPAReSSE sq g ‘&Qﬂ&talsgﬁf‘éf 1§ g’c? zi’nl@lf‘?é,“it Akcbhe ute“§5° or

t hreaded shaft 6b. A fuII cle occurs when the blade poves out of its
upper nost [SE&Y §nis engp 1b§ peacerb Rt gospansatingFwhde Theo its

upper nost
other end of connecting rod 3 engages blade holder 2 in the

vicinity of track 14. The resulting kinematic design ensures
that a full cycle can be initiated by a 360 ° rotation of
crank 4, takeoff shaft 15, or threaded shaft 6b. A full cycle
occurs when the blade moves out of its uppermost position,
into its lowermost position, and back into its uppermost

position.

An angle-of-rotation detector 5 is mounted on takeoff shafﬁ-
15. The results of the measurements carried out by detector 5
are exploited in a further unspecified downstream processor
16. The speed and deceleration of the blade can be obtained
from the extent of rotation per unit of time. Angle-of-
rotation detector 5§ can have for example a perforated disk
fastened to takeoff shaft 15 with one perforation for each
degree of angle for instance. The detector’s housing can be
fastened to transmission 6. A light barrier in the vicinity
of the ring of perforations. The resulting transducer will

provide information as to the extent of rotation to processor 16.



posi tion. An angl e-of-rotation detector 5 is nounted on takeoff shaft
15. The results of the neasurenents carried out by detector 5 are
exploited in a further unspecified downstream processor 16. The speed and
decel erati on of the bl ade can be obtained fromthe extent of rotation per
unit of tinme. Angle-of- rotation defgector 5 can have for exanple a
perforated disk fastened to takeoff ahaft 15 with one perforation for
each degree of angle for instance. ector's housing can be

fastened to transm ssion 6. Alight barrier in the vicinity téénring of
perforations. The: rR&Has ﬁ@rt¢%ﬁﬁkﬂﬁx§haﬁ¢ﬁl°fpm%ﬁﬁ¥k9L dﬂSﬂma%P%%u 40 the

extent of rotation to processor 16.
- 8- a counter (11)cCferrfthe material bewfest fom, eublade) hHeers of

material (10), including a counter (11) for the material to rest on, a

bl ade hol det2) (hatt Isdtideki dpsanghdemd dowa frame f(lanend lacmcviﬁt@mmdat es a
bl ade (12) along the bottom and a nechanismfor raising and |owering the
bl ade hol debladderiedy al brg nMeedh daittamG oapd | 8 asechaniiofof Oaising amsln ssi on
(6), a crank (4), and a connecting rod (3) and whereby the transm ssion

transmts fDéwerfdPhehBlad®tiylded,t HBeeEB TC:kthé hscHani kmt Ochpei snrect i ng
rod, and the connecting rod to the bl ade ol der, characterized by an
ang| e- of - r Q40N 935t BOELEndiRs iRl (95T At EEakID (AN} HAG!E Pdnnecting
rod (3) and whereby the transmission transmits force from the
motor to the crank, the crank to the connecting rod, and the
connecting rod to the blade holder, characterized by an
angle-of-rotation detector (5) that operates in conjunction

with the transmission takeoff (15 & 6b) and controls a data

processcr (15).

2. Device as in Claim 1, characterized by a combination
clutch and brake (7) in the power train between the motor (9)

and the transmission (6).

3. Device as in Claim 2, characterized by a V belt (8)
and flywheel in the power train between the motor (9) and the

transmission (6).

4. Device as in one of Claims 1 through 3, characterized
in that the transmission (6) is a worm gear with a threaded

input shaft (6a) and a threaded output shaft (6b).

RN A A



with the transm ssion takeoff (15 & 6b) and controls a data processor

(16). 2. Device as in Caiml, characterized by a conbination
clutch and brake (7) in the power train between the notor (9) and the
transm ssion (6). 3. Device as in Caim2, characterized by a V
belt (8) and flywheel in the power train between the notor (9) and the
transm ssion (6). 4. Device asgjn one of Clains 1 through 3,

characterized in that the transmission (6) is a wormgear with a threaded
i nput shaft (6a) and a threaded output shaft (6b).

- 9- 5. Deyice as in one of Cai .1 through 4, characterized . in
t hat the angl e- o%-‘rg?‘é’c‘i"%r?sdéf‘eﬂ‘%r°€§)rls nﬁgg??é" 4yr Sii‘éé'é%Fe’(‘l?ﬁdto
output the position, and/or the speed, and/or the acceleration of the
bl ade (12) aRdFBRt e 12eaderef-retatsian detesteRe($) spmmands the
processor (16) to output the position, and/or the speed,

and/or the acceleration of the blade (12) and/or how long it

takes to stop the blade.
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