2201243 1 SHEET. PROCESSI NG APPARATUS 5 This invention rel ates to a

sheet - processing apparatus conprising a feed table to whi &mn paper
sheets or other sheets conparable in respect of erX|b|é529 | '

are fed and al so-conprtsing a device which (in use) nmakes thickness
senS|Qg-tests on the sheets fed to the feed 10 table; the said device
conpriSing a roller carrier. -di sposed above that position, on the feed
‘table, to which the |eading end portions af the sheets are fed, and

i ncorporating a pivotally nounted lever; and a roller, which (in use) nakes
contact' wth the surface of a fed sheet, being nounted at 15 one end of the
l ever. -In industries which entail working with paper, and especially in
the printing industry, it is desirable to be able to test the thickness of

t he sheets:which are to be worked on, so as to derlve i nf or mat:i on therefrom
as to the 20 required nachi riSHER PROCESSING APPARMBTUS sheets can have
~different thlckness values it is necessary to test each sheet

individually, aft t. h b ta f t d
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B0 hear e eéﬂ?&‘%h % GohoRERRLe' M) 7Rt oF i iRadRAIg ey Cviggoe
l'ever arm angapmhiane tﬂad,pami adiof mpnsa.mang\evﬁneswbépht Iﬁinkﬁégi
causes a 30 gy AR A TR séﬁsfﬁr%e R GH Bneahehtiss Feantadtiy pedavi ce

directly connected to ever
_ 10 table; the said device compr1s1ng'a roller carrier disposed

above that p051tion, on the feed table, to which the leading

end portions of the sheets are ‘fed, and 1ncorporat1ng a

pivotally mounted lever; and a roller, which (in use) makes

'oontact with the surface of a_fed_sheet, being mounted at
15 one end of the lever. _

- In 1ndustr1es which entail working with paper, and
espec1a11y in the printing industry, it is desirable to be
able to test the thickness of the sheets which are to be

N worked on, so as to derive information therefrom as to the
20 required machine setting Values. Since sheets can have
different thickness values, it is necessary to test each
sheet individually, after it has been taken from its stack
and has arrived in a sheet alignment area. |
_ In certain known dev1ces, e.g. those known from the
W] 25 German Patent Application No.3221379, there is.a pivotal
lever arm.p051tioned above the sheet alignment table and out
of the operative range of the side pull guide, with a roller
being'prov1ded at the end of said lever arm and touching the
. paper surface. A change in sheet thickness causes a
50 vertioal moﬁement of the lever arm, which is sensed by a
. device directly connected to the le&er arm. |
It is a disadvantage of this method that a further
" ‘direct contact with the sheet to be




It is a disadvantage of this nmethod that -a further direct contact with the

sheet to be 2 tested nust be nmde. Wth this further direct contact,
~there does arise an additional possibility of damage to the paper surface
“In'general, it is advisable to aimat avoiding as nuch as possible any

mechani cal action.on the 5 sheet which is to be printed. Therefore, it,

an object of the present invention to provide a device of the klnd_defr ed
above in the opening paragraph of this description, wherein the possibility
of damage to the sheet surface is dimni&hed. 10 According to the
present invention, there |s provrded a sheet processing apparatus
conprising table h (i ets, ot her sheets -
conpar abl e ﬁsigg‘p aéfﬁ'bl I % t? pQBEF exr éinF%"cF ‘cgRBacty so
conprrsrng aheeeldeesharhse anuadiiitibealt possitdditgnsifndahagecsbsthe the
paper  or I heet §..f e e ahl C
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damage to the sheet surface is diminished.
10 ° According to the present invention, there is prov1ded

‘a sheet-processing apparatus comprising a feed table to

which (in use) paper sheets, or other sheets comparable in u

'respect of flexibility with paper, are fed ‘and also
comprising a device which (in use) makes thickness senSing
- 15 tests on ‘the paper or other flexible sheets fed to the feed
' table, the said deVice comprising a roller carrier disposed
above that position, on the feed table, to which the leading
end portions of the sheets are fed, and incorporating a
_pivotally mounted lever; and a roller, which ( in use) makes
20 contact With the surface of a fed sheet, _being mounted at
' one end of the lever, wherein the roller carrier is
prov1ded with a distance sensor which senses sheet-feed-
related vertical displacements of the lever, wherein means

_ are prov1ded whereby the values determined by means of the .
25 distance sensor are transmitted to an electronic evaluation
apparatus, and wherein a stop pin is provided at the
extremity of that end portion of the lever on. which the saiaq
roller is mounted, this stop pin being SO positioned and
dimenSioned as to enable it to perform ( in use) the function

30 of aligning the fed sheet. ' '



»5 distance sensor.are transnitted to an el ectronic eval uati on appar at us;
and wherein a stop pin is provided at the extremty of that end portion of .
the lever on which the said-roller is mounted, this stop pin being so

posi taned and di nensi oned as to enable it to perform (in use) the function
30 ofggtlgnlng ‘the fed sheet. 2 It is an advantage of the device of this.
invention that the thickness sensing - 2mans is integrated in the
~roller-carrier. Thus the roller, besides perfornmng its basic function of
pressing down the sheet, has an addltlonal function, nanely that of the
raising or |owering:of t he pivotally nounted | ever, which is utilised for’
-the sensing of the sheet thickness. Therefore the ordlnary devi ces for
sensing the sheet thickness which have been used up to now and which
function independent!y t he er carriper .can entirely

di scarded. Besides sav&ﬁgiﬁaﬁérF&V?néﬁgeaggeﬁbﬁyd83éfg °Fh§hggssibility of
damage to the shednveuntfiane that itheckhickaesd. - FEensingor emeane pgisvotal |y
mounted | ever perghE gkﬁ%eheih'Qﬂ of therBEi%%”%ﬁ?@ile t&ﬁugoihedlverse

printing naterlal
roller, besides pertorming its basic function of

: pressing down the sheet, has an additional function,
namely that of the raising or lowering of the
“pivotally mounted lever, which is utilised’ fbr the

~ sensing of ‘the sheet thickness. Therefore the
ordinafy devices for sensing' the sheet thickness

: which have been used up to mow and which function

~ | S ihdependently of the roller carrier can be |



since the | ever which through the roller contacts the surface of the
sheet adjusts itself automatically to the thicknesses of the various
printing materials. In a preferred enbodi ment of the invention, the |ever
is a two-arm | ever,. and, on the arm opposite the roller, is provi ded
wi'th a tongue |lying substantially parallel stq the feed table, an i nductelve
di stance sensor bei ng nounted in the roller carrier above the tongue,
“and the. operative portion of this . sensor bei ng directed towards. the

Lon?ue Thi s enbadigel aisébedeayennfemdaerauwanghafu?eiaisaaﬁandgﬁtIve

i stance sensor i cul ar, alution within the range
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adj ust ment of t ever to sult rent et thicknesses can t hereby be
elininated. wheankagtadtherfurEacaceépthsl sheghgadinssBedtsedifckness is

departed from gugomdtiBallty 8b'tMal tRicRndeslkeo®’ the! vaRliBugheet, the
el ectronic evalua i on ap aratg can glve a marnlng or other S|gnal so t hat
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In a. preferred embodiment of the invention, the
lever is a two-arm lever, and, on the arm opposite
“the . roller, is provided with a tongue lying

substantially parallel to the feed table, an inductive
distance sensor being mounted in the groller _
carrier above the tongue, and the operative portion
of this sensor being directed towards the tongue.

. This embodiment of the invention permits the
use of an inductive distance sensor with which

~  particularly -good resolution within the range of
thicknesses tested is ‘attainable.

In a further preferred embodiment of the
invention, the p031tion of the lever in the absence
of any sheets is utilised as a reference-value-

' determining starting position for subsequent

 tests.  Thus at the start of a run, and before |
the first sheet has arrived for thickness : ' o’
sensing, the lever position is treated. as the
starting position for the sen51ng . of the sheet
thicknesses. A manual adjustment of the lever to

" suit different sheet thicknesses can thereby be

eliminated. When a predeterminea acceptable range of
sheet thickness is departed from, e.g. with the
arrival of a double or multiple sheet, the electronic
evaluation apparatus can give a warning or other
signal so that an appropriate response can be made.



2 Doubl e or nmul.ti ple sheets can be instantly recogni zed and i ndi cated by
the el ectronic eval uati on apparatus.on account of the sensing of a nultiple
pof the statistically expected sheet t hi ckness. The invention is illustrated
in thé acconpanying di agrammatic drawi ng, wherein Figure 1 is a fragnentary
si de Yi-ew of an apparatus accord- ing to the invention, and Figure 2 is a
fragnmentary top view of the apparatus of Figure 1. The apparatus of Figures
1 and 2 conprises a basic body 4 which is di'splaceably nounted on a
traverse 3 extendi ngabove a feed table 1.  For the purpose of fastening the

body 4 on the traversen%ubue%% anam ubdeﬁeathoekhnsesmwaﬁc Aely the si de
facing the feed table 1, the ipﬁgrrles pi.vot beari ng I ch serves

to recéive a tmor&FﬁﬁpéFGﬂ Gnéxégﬁ eﬂ09§thep&F§FF€PnﬂG Pﬂélﬂﬁﬁﬁﬁpse 3.
One arm of. t he t épparatusven Acesuandsfaths ﬁéﬁﬁlhgeohodeﬂltaﬁﬂlel afbent

end. thi s ar Lfﬁ? A DsEabiskdchily 84b8RrEh, bRgeR RLRERREFT, " i th ks
contact with the- surfa&heoﬁn&enhéen 1st idluktzabednifietheo the feed tabl e
;'stég ;Pﬁ Verymﬁﬁgﬁﬁgfhgaﬁgathggghﬂﬁt&ﬁoggﬁalhgve&hgreiﬁhere I's provided
: Figure 1 is a fragmentary side view of an apparatus aocond— '
'ing'uzthe:hnmntﬂxu and. '
Figure 2 is a fragmentary top view of the apparatus

‘'of Figure 1.
‘'The apparatus of Figures 1 md 2 oonprises a basic

_ , "-body 4 which is displaceably mounted on a traverse 3.
\_ - . - extending above a_feed-table~l:— For-the purpose of
- fastening the body 4 on the traverse 3, there is
provided a locking screw 5. On the side facing the
feed table 1, the body & carries a pivot bearing 8
- which serves to receive a two-arm lever 9 extending
~ roughly parallel to the traverse 3. One arm of the
two-arm lever 9 extends away from the body 4, and is
~ bent towards the feed table 1, in the region of the
 pivot bearing 8. Near its end, this arm of the
two-arm lever 9 carries a roller :
-7, which makes contact with the surface of a sheet 2
that has been fed to the feed table 1. ‘At the very
'~ end of this arm of the two-arm lever 9, there is _
provided a stop pin 6, which aligns the fed sheet 2.

. The other arm of the two-arm lever 9, i.e. that which
extends towards the body 4, is provided at its end
-with a tongue 11, which serves as a level-measuring
surface; as may be seen from Figure 1, the tongue 11

‘lies substantially parallel to the Surface_oi the
~ feed table 1, and éubsténtially parallel to the under
surface of the body 4. At a right angle to the |
tongue 11, there is mounted a distance. sensor 10,



The other armof the two-armlever 9, i.e. that which extends.-towards the
body 4, is provided at -its end with a tongue 11, which serves as a

| evel -measuring surface; as may be-seen fromFigure 1, the tongue 11 Iles“
substantially parallel to the surface of the feed table 1, and -
substantially parallel to the under surface of the body 4. At a. rlght’--‘:r
~angle to the.tongue 11, there is nnunted;aghstance sensor 10, -5-
which is inserted into the body 4 in such a way that the operative portion
of the distance sensor 10, which is afforded by that end of it which is
shown at 13, iswHiehcisdihseates dmd Qm;u(bokﬂy 4 Hai warth tdhardypngheer 11 and

the end 13 of the dist 0, ds t t t |
of it Cehere i s henoprBAtdve BRHLRH o el Uity (NS 2 4, PO O

given side ali gwhé.nh isl attilod:aedncbty tt:hatma;ld Qihlﬁ whidh dld girsm aﬁ the :

sheet 2, that 219,04 ifle%e%r 'EdvFa 8 %ﬁ@f&h 1es tﬂlﬁ:dé&:{ef

rai sed durlng t el ng tur e axis o the

‘pivot bearing 8t°n¥HPs 1ﬂ-uﬁﬁidn(5—h?o\?é\i’eﬂt3 SHoikhe H’é'-seﬁé%c%f §8PF vot bearing,

8 entails a sinmptaphoeh hmwrsg thle idpRirat 10 pdEidnGRITe ) esrd Wwhi ch
I's provided wt- £he_ton é%&léﬁge di stance sensor 10 inserted in the
body 4, which i *8aft Pﬁaﬁ nce sensor,:  senses the degree of

| oweri ng of A sheet 2 fed to the feed table 1 is given side
'~ alignment. In order not to impair thisside:
alignment of the sheet 2, that arm of the two-arm
lever 9 which carries-theltollerj7_is raised during

‘the side alignment, by being turned about the axis of
the pivot bearing 8.  This turning movement about the '\J_

 axis of the pivot bearing & entails a simultaneous
_loweging-of that arm of the two-arm lever 9 which is
prbvided with the tongue 11. The distance sensor
10 inserted in the body 4, which is an inductive
distance sensor, . senses the degree of lowering of
the tongue 11, i.e. the degree of widening of the
slit 12 that lies between the tongue 1l and the
‘operative portion ot:the distance sensox- 10. The
value sensed by the distanceisensor 10 48
transmitted to a microcomputer (ﬁo; illustrated) for

“evaluation. If this value is not within a
predetermined acceptable range, feeding is stopped
and/or a warning signal is given. - .

: Before a first sheet 2 arrives, the position ot
the 1ever_9.is sensed.by.means.ot.the distance-
?sén5¢t 10, and the relevant value is transmitted

._;o_the_microcompute:{ ~The value transmitted is
utilised in the microcomputer as a reference value
for use in connection'with;subSequent tests. '
In the event of the simultaneous arrival of a
plurality of sheets 2, the slit 12 is widened, in
proportion to the_thickness represented by that
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the t ongue 11, i.e..the degree of widening of the slit 12 that |ies between
the tongue 11 and the operative portion of the distance sensor - 10. The
yal ue sensed by the distance sensor 10 is transmtted to a microconputer

(notg il lustrated) for evaluation. If this value.is not within a
-predeggfnlned accept abl e range, feedi ng i_sgstopped and/or a warning signal
is given. Before a first sheet 2 arrives, the position of the lever 9 is
sensed by neans of the distance sensor 10, and the rel evant val ue is

transmtted to ghﬁrmeycaﬁpuh%tswe waldue n! EdisTievertt nmem lised in the
m cr OCOITpUt er as are ence val ue se i,n connect, on g i}ﬁbsequent

tests. In the emdgrogpmputes faNELRcOus L %o Siyeh 49 sheets 2,

the slit 12 is Weésgﬁdubﬂ BEORBE! ue&iwnlaﬁ Worek ttan lonw mw.d by t hat
plurality of sheets™2

to be given for the rlEoﬂg;hPBtﬁhﬁdeF\#gm W‘gﬁ%@ %fog}]}%s%gefl gnal
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the ambit of the invention.



490 WL wL

-7- LIST OF PARTS 1 feed table 2 sheet 3 traverse 4 . . basic body 5

| ocking screw 6 stop pin roller 8 pi vot bearing 9 | ever 10 di st ance
sensor 11 tongue 12 slit 13 di stance i ndicater end 8 CLAIMS 1. A
sheet - processi ng apparatus conprising a feed table to which (in use) papgr-
sheets, or other sheets conparable in 5 respect of flexibility with papgf,
are fed and al so conprising a device which (in use) nakes thickness. ~
sensing.tests on the sheets fed to the feed table; the said device
conprising a roller carrier disposed‘a%ove that position, on the feed
tabl e, to which the |eading end portions of the 10 sheets are fed, and "

i ncorporating a pivotally nounted |ever; and a roller, which (in use) makes
contact with the surface of a.fed sheet, beinggnnunted at one end of the

lever;

LIST OF PARTS .

1 feed table
2 sheet

3 traverse

4 basic body

5  locking screw

: stop pin | _ _ ,\v)

~ . roller

- 8 pivot bearing

é' leQer

10 - distance sensor

11 tongue

12 slit

13

distance indicétor end




'ther‘ei n the roller, carrier is provided with a distance sensor whi ch
senses sheet -feed-rel at ed vertical 15 displacenents of the |ever;
jherein neans are provi ded whereby the val ues determ ned by nmeans of the -

di stafAce sensor are transnmtted to arg el ectro mm,m’“ m

apparguus; and wherein a stop pinis provided at H ,I,[’)’”"l t hat
end portion. of the |lever on which the said 20 rollé&r Fs wrouhted, *this stop
pi n bei ng soChAZMSi oned and di mensioned as to enabl eit to perform (in -
use) the function of aligning the fed sheet. 2. = An apparatus according to -
claim1, wherein the lever is 25 a two-arm|ever and, on the arm opposite

the roller, s pAosheet-nrpﬁeaswqganpayahgssmmp:amiaq| feeditalle &a he
feed tabl e, @nicAdechi udefli phpagesheata] Bel BEnEPUBhEALEN doiparAh in

carrier above the, tongue; he. operative portion of this sensor bel ng
directed PoviEf8Refhe @ ngﬁkﬁx%ﬁ“@- ty AviHnoRaPSE neRFRg feRckAnd 4% n ng
tests on papeo:nphﬂsiﬂg ardevhee wheehs (dAMsefbhakes thieRdlese’ sen@iing | ity

h
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| ever in:th sence . of any S thS el ng utilrse

ref er enct0 vaFheets (areifachg abdincagpesating A mivatiakly faunted lever;

' and a roller, which (in use) makes contact with the surface
of a fed sheet, being mounted at one end of the lever;

- wherein the roller carrier _is' provided with a distance

. sensor which senses sheet-feed-related vertical

'displacements of the lever, , wherein means are provided

. whereby the values determined by means of the distance

sensor are transm1tted to an electronlc evaluation

~ apparatus; and wherein a stop pin is provided at the

. extremity of that end portion of the lever on which the said’
_'2'0'_'roller is mounted, this stop pin:being so positioned. and
" d:.mens:roned as to enable it to perform (i J.n use) the function
_ of alignlnq the fed sheet.

2. An apparatus accord:.ng to cla1m 1, wherein the lever is

25 a two-arm lever and, on the arm opposite the roller, is
provided with a tongue lying substantially parallel to the

U  feed table, an inductive distance sensor being mounted in
the roller carrier above . the tongue, and the operative

portion of this sensor being directed towards the tongue.

30 _ L | | |
3. A method for making thickness sensing tests on paper
sheets, or other sheets comparable in respect of flex1bi11ty

with paper, employing an apparatus as defined in claim 1 or

2, wherein the said sheets are fed to the feed table of this

35 apparatus in such a manner as to reach a position under the
roller specified, whereupon values are determined and .
transmitted as specified in claim 1, the position of the
‘lever in the absence of any sheets being utilised as a



sensing tests. 4. A nethod for making thickness sensing tests on paper 5°
sheets, or other sheets conparable in respect of frexibrtity wth paper,

. enploying an apparatus as defined in claim1 qf i sai d sheets
~are fed to the feed table of this apparatus Ia,HmHMZmd@ﬂﬂmt to reach,a
position under the roller -specified, wRereupon \alu term nedb

and 10 transnitted as- specifi ed in claiml, a warning signal being given -

and/ or feedl | ed in . the even afture froma

pr edet er m né' 555’&5‘%3 ear?geete(ﬁms’}ééq %ﬁ?&éﬁgs%é) sykien f°rAs%§ﬁBBePBr
maki ng t hi cleerssingpetsEsts.t ests on paper sheets, or other sheets conparable .
in respect of flexibi-lity with paper, enployi.ng an apparatus as defined in
~claim1l or 2, wherein the said sfieets are fed to.the feed table of this
apparatus i #-sudh BekhPRAefOXs making, thickness i senaingr tesds)®n gpaper

speci fied sHetaPOR dﬁhé?sshé’é@s PP i%nﬂespéﬁinbftffei‘fbffftgf ied

inclaiml, a sheet. thic S sensing.tests indicatin [ esenc :
an i nt egr a4t PARST.; EIFP, oy A8 2R §Fﬁ§“§ Asl ‘FPSFEQQhéEt CJ\BH‘h #go¥o be
gi ven and/ o2,cwheirednf thdi sgifosleets Camdie&iofitheAlfeéﬂpeabl&Soﬂcﬁﬁidl ng
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draw ngs.

roller specified, whereupon values are determined and
10 transmitted as speCified in claim 1, a warning Signal being'
given and/or feeding being stopped in the event of a
departure from a predetermined acceptable range 'of sheet
thickness. . '
15 5. A method for- making thickness sensing tests on paper-
' sheets, or other sheets comparable in respect of flex1blllty
with paper, employing an apparatus as defined in claim 1 or
2, wherein the said sheets are fed to the ‘feed table of this
apparatus in such a manner as to reach a position under the
20 roller specified, whereupon values are determined and
transmitted as specified in claim 1,'any sheet thickness
sensing tests indicating the presence' of an integral
multiplicity of sheets causing a multiple—sheet warning to
' be given and/or caus1ng feeding to be stopped. '
25 S | . .
" 6. An a’pp’aratu_s according to claiin 1, substantia_l_ly as
described with reference to the accompanving drawings;i-




