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COMPLETE SPECIFICATION 
· lmprovenieitts -in .Photoelectric Scanning and Signalling · DeVICe---. __ · · .. , .. -'"j ·.· . 

' :· 'We, nm AMERICAN TOBACCO CoMPANY; -r;--:_ ~· ~oo orgam7.ed and existing under the: laws' of t'he State of New Jersey, U:oited Scites of Ameriea, of 150 East 42nd Street, 5- New York, 'State of New York, United States '- ' ~f ~n.er..ka, do hereby decl'al'e the invention, fQi" '-whioh we pray that a patent may be granted. to us, and the methoc;l .by whicli it is ~o· be 'perforined, to• :be · partkularly. dC6crlbed ,.. '· ·JP in: and by the following statement:- . . •. ··;;~ :. This_ invention relates to ·p.hotoelecttic §cariniiili iuid signalling dev!ice fur use in the • ,, :i:nCSSUremeri.t :and manufacture of oomposite 
~~.re:rs · f0r. dP.rc#es. · . . . ·15 , .-a~·· are OOmmon!y mariufactu:redl ~-, -With. iii~ filter ·tips whioh a.re often· of a composite type, i.e., each filter comprises ~ or mare cylindaical tegments of disshniilar 'materiaJ.s. . The composite filter segment$ . :ZO ~!'C: ~y·: assembled m a filter-makiilg ~lie to form a conltinuous rod of ·alterna.t.,. -·~;:_type·~~ (e.g., a white cel:tu1asC seg• 
:~~· ~~ :QY a blaelc cpon-cantaining pager :)1egilleitt~ foll<>Wed by ano1her. white :~ .~ose-legme:n:t, ~) arid m-e ~pped in· a ~tmuous ·paper tube. The conttn'ilOus_ rocl tf':nJter :se~ents is. cut into short ·1engths. esdl;J~gt:h containing sevew filter .8egnlenm; ~ .. lengths· are dieri. fed ·to· ·a cl~ .. ~t maki4 .-·~ where they are further. sub­... _ ~. -$q-J by. futting·to:pn)duce oomposite fil~ 
~-~, i!ldividua.l .. clgare!JtCS. . _ , · ' '' :=:~cutmig of :the continuous rod of filter ~~ts' into ihOit- lengths :mUst be held. to - (~ ~~.'_t.ol~i;i¢~. or the composite mt.er . seg­ments' will be· too' !<mg or tao short for q.tig.;. 
~ use. in clga:rettes. To obtain tbis ~~~tioo. of the cutting operation, our -._ ···: ·._. :. ·. ·.· . . . 
[Pr.ic1 :4.r. 64.) 

·C.r~ i ; .. · ~ . . . -. .. . . 

InveritiqQ;."makes use of the hot that the seg­ments used hi composite cigarette filters cus- 40 tomarily have matkedly dissimilv light U1lil6-mission. properties. Pursuant to our inven­:i:ion, a beam of light is focussed on me mov-ing contin'Uoos !1'0d: of filter segments,· and a · photoelciCtrlc . sensor detects the amount of 45 light · paSsinig -or dd1f.using :through :the rod. The amount of tight : diffusing through the rod varies es the dif£eret type filter segments move past: the sensing station, and me elec­trkal: output voltage of the photoeleot:ric sen.- SO sor varies acCordingl.y. This voltage is then di:ffereildated with :respect to time so that an electrieal output signal is generated when-ever an interface between· two· dissimilar type segments .. moves past the seming station. 55 . -:sy · comparing ttris Output signal of the p.hotocl.ectrlc scanning unit with a reference sigrial from the cut-off knife of the filtet m.aking machine, appropriate contiols cm be operated ·to :adiWnce or retal'd the 1ilte:r feedl 60 sj7stem ·to eDSU!"e' aCc:urate cutting of the con­
~118. 1'Qd of ·filter segments. AfsO., with a · fixed -feediilig speed, the length of time be­tween. seamier · outp\:d: si·gnals may be meas­
~ ito detect and ineasu,re vuying filter seg- 65 ment lengths. . · -- . - · 
·· We ha·'ve nq\V observed tjJat wheri: a filter rod: jnteiface .moves past '8. light · 90U1'Ce, the fi~tibns ~ the light indirectly ·diffusing thrOOgh~ • · iodl a-re shatpCll' (i.e., the tran&- 70 1;.i<iris from light to d.i!rk ·and vice versa, take a'. shorter .time} than the <:or.responding ftuc­~J)S of the light dit"eCtly diff.u.Sing through the rod~ .. The broadening of the tratisitions With ,~ly di:ffusing :light is caUsed by the 75 $hadow' 9f the fitter interface sweeping .. across - - . I -
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the sensing device. There is 110-such shadow 
effect W'~ only light iJ!di~ly dllfusing 
through· the ',ro•cf:is permitted to reach the light 
sensor. . 

The excluSion. of directly diffused light · 
from the semor is aocomplished in our in­

. vention by offse"btin.g :the sensor from the 
light ·source along the length of the filter rod: 
·by a. distance great enough so that no cMect: 

10 radiation from the light source falls on the 
sensor. The exact distance of this offset 
depends upon the shaq>ness of dle foous of 
J.ight from the ~light ·source upon: the surface 
of the filter rod, the mgle of mcidence of 
direct radiation from the li!~t Soun:e wit!hini 
die rod, :and the size_ of the ·light apel'tU1'e ·. 
associated with the sensor. 

Accordingly, ·our invention includes a con­
trol ~vice for syncbronimtg the movement 

20 of a cutting blac.fe with the passage the:repast 
of a composite cigarette filter rod composedi 
essentially of alternate. sections of different 
degrees of opao.ity to light. · The control 
device .comprises a light souree, a photoelec-

25 tric sensing device positioned to receive solely 
t!he light · :transmitted from the light so:uree 
through the filter .1"9(1, ~ans fo:r guiding the 
movement of the filter rod a~iailly between: 
the light source and! the sensing device, an.di 

30 means for producing an electrical output sig .. 
ml responsive to the passage ·between the 
light soun:e and the -sensing device of an 
interface between adjoining alternate filter 
rod sections; The. electrical output signal 

35 is capable of aomparison with a refei'ence 
sig:na;I· responsive to .the movement of the cut".' 
ting blade.. The sensing device is axially 
offset from: the light soitte by a · <listan.ce 
sufficient to prevent passage of light :trans-

40 versely tht"Ough the filter rod directly inro 
the sensing device. _ 

·The invention will be more readily under­
stood when the following descrip.t>.ion is read 
in. connection with the accompanying draw-

45 ings, in which: · -
Figure 1 is a _sectional: side view of the 

phot<>Cle-..."'tri.c scanning station of a prefei.t'Cd 
embodime:nit of 01l1' invenno.n; -

Figure 2 is a sectional view. taken aionig 
50 line 2-2 of Figure 1; 

Figure 3 shows the etectrical assembly of 
the embodiment in block diagnm form; and 
_ ·Figure 4 shows the detailed! electtonic cir-

cuitry -:employed in t'he embo<liment. _. 
SS Referring to Figures l and 2, a. housing 1• 

of bakelite . or simil11;i- material contains. a 
tubular passage 2 :through which the oon­
tinnous rod of altemating filter segments ll 
and 12 passes,.· An incandescent ligbt -SOUl't'e 

60 3, -·supported by a brace 4, is positlonedl 
ab9ve the housing. The top of the hooting 
is drilled out to accommodate a coidenser 
1tens S, .and a smaller light channel ho:le · 6 
communicates with the filter rod passage 2. 

6S The under portion of the housing has a cavity 

whicli -contains a photo multiplier tube 9 and: 
a convergent lens 8. A smaM li~t channel: 
hole 7 connects this cavi~~;f~ Jitter ""'"'·"" 
rod passage 2. ·~r:: << · · · _: __ · _- _ b..i" 

In operation; light ~·-···-~ 7~ 
light SOW"Ce 3 is focuseel'.bj .. :~<'fi~$. l 
condenser lens S throUgb.';;t!hef __ : 6.::·oa ... ~ ·' 
the top of the con.t:inuous·A)(l~,~i~i 
filter segments 11 and 12:~~ ~-
passage 2. This-light;~~;.:~e 75,. 
rod and into the hole 7. _ ·-~~~-_tight 
is collected: by the c0nverg~'.Jc!iW·"8 and 
falls on the cathode of the phoromultiplier. 
tube 9. The bottom light chan.ncl hole 1 ·· · 
is not located direotlv beneath the top . Mght 80 
channel· :hole 6 bu~ is offset approximately 
o.rte-quarter in~h along the length of tlie filter 
rod pass-age 2. As previously desoribed, 
t>his offset excludes the light <M,rectly diffusing . 
ithrou@h the fi£tei rod and reduces the effect 85 
which the shadow of an interface betwee1ll 
two segments 11 and 12 has upon me lip 
falling on the photomultiplier 9. 

As the fiiter rod moves between the light 
source 3 and die photomultiplier tube 9, the 90 
volt.age of tihe photomultipJ:ier va-rles llC!Cord-
ing to the amount of diffused light . fa.ling 
upon the cathOOe of ~he tube -9 and describes 
• rectangular _ waveform as. shown· a.t ·A-. in 
Figure 3. This p:IJ.oromultlplier · voltage is 9S 
applied to a resist<>r<apacitor di:ffere:ntiatqzi 
22 to p.rodu~ the waVeform B. The MP-

. tive portion o~ this waveform B is electronic• 
ally removed lf>y -a clipping cireuit 23 and the 
resulting ~tipped -~ C is el.ect:ronic- 100 
ally amplified by a drcuit 24 to prodluce a 
~aamer output signal D. _ 'The . ~g 
operation permi.ts . the scanning mt . tO . dis-
oDinguish one type of segment transition only, 
e.g., a: white to black transition and: not black 105 
to V\"hite transitions. · . · 

:The generit.tion of a reference signal from 
an external operation 25 to be controll~ 
and a comparisOn 26 -of. that signal wit!h 
~he-~~tput signal Dis ~~-110 
m Figure 3. . · ,.----:- -

'The detail,s of the electr<>nic ciJoiitry Used 
m the .aforeI1htloned em~, o(::,me· 
invention are shown in :F.tgure 4. V;....if is 
the photomultiplier tube, 9Dd . R--1 . ~-Ats 115 
lQad! resistor. C-1 arid R~2, form die 
differentiation circuit 22. v.:.:.:2 ~itS 
associated: circuitry &:>rm the clipping.--~ 
23. The cathode of V-2 is b,iased•~y. 

120 positive so that only the poiitive '·~ 
of >tdJ.e differentiated sign«.! at its ·,·gllid '.:Mff 
exemplffied. V---3 and V-4: t~,-w_i:di 
dieir associated · conventiona'I ~~~com-: 
prise the amplifier 24. The output .sigqa1 
of the scanning unit appears at the. ~tlrode 125 · 
of V-4. - . · · 
_ It will be ~ icb,a.t various .changes 
in ithe details, materials, steps aim1 arrange-
ment of patts whioh :have been herem· des• 
cri-bed and illustrated in order to eleplain the 130 -
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nature of our invention may be made by those sive to the passage between the light source 
~ed in the m: within: the scope of our and the sensing device of an interface between 

3 

• invention as expressed in the appended claims. adjoining alternate filter rod sections, saidi 20 
WHAT W£ CLAIM IS: - output signal being :eapable of comparison 

5 A photoelectric scanning and signalling de- with a reference signal responsive to the 
vice for synchronizing the movement of a movement of the cutting blade, the. sensing 
cutting-blaae··:with the passage therepast of .device being axially offset" from the lid>t 
a composite dgarette filter rod composed source by a. distance sufficiem: to pre'ft:llt 25 
essentially of alternate sections of different . passage of :l[ght ttansVel"Sely throllgh the 

10 degrees of opacity to light, the device com• filter rod directly into the sensing device. 
prising a light ~, a photoelectric sens-
ing device poeitioned to receive solely the CR:UlKSHANK & FAI_R.WEATimR, 
li~t transmitted from clle liJdit source Oiartered! Patent Agents, 
through :the filter :rod, means for guiding Temple C:wnbers, Temple Avenue, 

15 movement of the .filter rod axially between the London, E.C.4, and 
!light source and! the sensing device, meatIS for 29 St. V-incent Place, Glesgow, 
producing m electrical output signal respoo- Agents for me Applicants . 

Leamington Spa: Prined for Her Majesty's Stati~ Oflice by the Courier Press.-1967. 
Pubtlahld at The Patmt Oflic:e, 25, SoatlllmptOD BaUdlap, Londcm, W.c.2, from which copies may be obtained • 
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mtute of out invention may be made by :!!hose 
.~ed m the a'l'll: within: the scope of our 

• invention as expressed in tire appended claims. 
WHAT WE CLAIM IS:-

S A photoelectric scanning and signalling de-
vice for synchronizing .the movement of a 
cutting· blade ·:with the passage therepast of 
a campo&ite cigarette filter rod composed 
essentia:Nv of alternate se<:tions of different 

10 degrees of opacity ro light, the device com­
prising a light SQU1'Ce, a pboroelectric sens­
ing device po&itioned to receive ·solely the 
light transmitted from dJe light source 
through . :the . filter rod, means for guiding 

IS movement of the ftlter rod axially between the 
tight. SOlll'Ce -andi the sensing device, means for 
producill!g m electrical output signal respoo-

sive to the passage between the light source 
and the sensing device of an interface between: 
adjoining alternate .filter rod sections, said! 20 
outpu.t signal being capable of comparison 
with -a reference signal responsive to the 
movement of the cutting btade, the sensing 
device being axially offset· from the lip 
source by a distance sufficient to prevent 25 
passage of light ttansversely through the 
filter Tod directly into the sensing device. 

CRUIKSHANK & FAI,RWEA:nmR, 
Oiattered! Patent Agents, 

Temple Chambers, Temple Avenue, 
London, B.C.4, and 

29 St. Vincent Place, Glasgow, 
Agents for the Appilicants. 

Leamington Spa: Printed for Her Majesty's Stat!_OD.er)' Oftice by the Courier Press.-1967. 
PubUshed at The Pateat Ol&ee, 25, Soetleeaap1on Balldlap, Londoa, W.C.2; from which copies may be obtained. 
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