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* Improvements in Photoelectric Scanning and Signalling
T Device... L
*.'We, THE AMERICAN' ToBACCO COMPANY. invenition ‘tiakes use of the faor that the seg-
W= & corporation organized and existing under ments used in composite cigarette filters cus- 40

the: laws of the State of New Jersey, United tomarily have markedly dissimilar light trans-

States of America, of 150 East 42nd Street, mission properties. Pursuant to our inven-

2. New York, State of New York, United States tion, a beam of Light is focussed on the mov-

" of America, do hereby declare the invention, ing continuous rod’ of filter segments, ani
for “which ‘we pray that a patent may be a photoelectric sensor detects the amount of 45

granted to us, and the method by which it is light -passing or diffusing through the rod.

. o 9 be performed, 1o be particulerly described The amount ‘of light ' diffusing through the

"% 10 in and by the following statement : — rod varies as the differet type filter segments
:#~ ‘This_ invention * -relates to ‘photoelecttic move past the sensing station, and the elec-

- scanning and signalling device for use in the trical output voltage of the photoelectric sen- 50
i Messurement ‘and manufacture of composite  sor varies accordingly.  This voltage is then
o Dlters for cigdrettes, - : : differentiated with respect to time so that

15" - Cigarettes are commonly manufactured an electrica] output signal is generated when-
-~ with integra] filter ‘tips which are often of ever an interface between two: dissimilar type

+* . @ composite type, ie., each filter comprises  segments moves past the sensing station. 55

< .twooljmbmcylindﬁcalsegmmtsofdissimilar .--BY comparing this output signal of the

. materials.. © The composite filter segments photoelectric scanning unit with g reference

20 are- generally assembled in a filter-making signal fromr the cuteoff knife of the filter

. _machine to form a continuous rod of alternat- making machine, appropriate controls can: be

iNg. type segments (e.g., a white cellulose seg- . operated to advance or retard the filter feed 60
tient; - followed by a black cqrbon-containing . systémi to ensure accurate cutting of the con-

e PAper. segment,  followed by another. white _tinuous rod of filter segments.  Also, with

.25 mlfﬁloses”egfnmt, etc.) and are wrapped in 8 a fized feeding speed, the length of time be-

" contimous paper tube. The continuous_rod tween scanmer ‘output signals may be meas-
offilter ‘segments is_cut into short fengths, ured: to detect and measure varying filter seg- 65
gich:length containing several filter segments. ment jengths, - - - o '

Théke lengths are then fed to a cigareste- * We have now observed that whert a filter

30, miki g machine where they are further sub- rod interface moves past 2 light ‘source, the

7 divided by cutting to. produce composite filter fluctuations of the light indirectly diffusing
Wps for individual cigaretes. . through, the fod ot sharper (i.c., the transic 70
- =Fhe-cuttinig of the continuous rod of filter tions from light to dark and vice versa, take

gments’ into' short lengths must be held. to a’ shorter time) than the corresponding fluc-

3 dose’ wolerances or the composite filter seg- tiations of the light direct] diffusing through
" ments will be too long or too short for satis- the rod. The broadening of the transitions
factory use.in cigarettes. To obtain this with directly diﬁilsing light is caused by the 75

g.yncln-omzauon of the cutting operation, our shedow of the filter interface sweeping across
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the sensing device. “ There is no sucrb shadsow

-effect when: -only light indirectly diffusing

through the rod'is permitted to reach the fight
Sensor.

The exclusion. of directly d1ﬂ‘tmed light

from: the sensor is accomplished in our in-
vention by offsetting the semsor from the

"light source along the length of the filter rod

by a distance great enough so that no direct

radiation from the light source falls on the-

sensor. The exact distance of this offset
depends upon the sharpness of the focus of
light from: the light source upon the surface

‘of the filter rod, the angle of incidence of
direct radiation from the hght source within

light aperture

the rod, and the size of the
associated with the sensor,
Accordingly, our invention includes a con-
tro} device for synchronizing the movement
of a cutting blade with the passage therepast
of a composite cigarette filter rod composed

essentially of alternate. secuons of different.
degrees of opacity to light. - The control
device compnses a light source, a photoelec- :

tric sensing device positioned to receive solely
the light transmitted from the light source
through the filter rod, means for guiding the
movement of the ﬁlter rod axially between
the light source and the sensing device, and
means for producing an. electrical output sig-
nal responsive to the passage between the
light source and the -sensing device of an
interface between adjoining alternate filter
rod sections. The electrical output signat
is capable of ison with a reference
signa} responsive to the movement of the cut-
ting blade.. The sensing device is axially
offset from: the light source by a- distance
sufficient to prevent passage of light trans-
versely through the filter rod directly into
the sensing device.

“The invention will be more readily under-
stood. when the following description is read
in. connection w:th the amompanymg draw-
ings, in which:

Figure 1 is a sectional s1de view of the
photoelectric scanning station of a preferped
embodiment of -our invention; :

. Figure 2 is a sectional view taken alsomg
line 2—2 of Figure 1;

Figure 3 shows the ’ electrical assembly of
the embodiment in block diagram form; and:

Figure 4 shows the detailed electronic cir-
cuitry - employed in the embodiment. '

Referring to Figures 1 and 2, a. housmg 1T
of bakelite or similar material contazins a
tubular passage 2 through which the .con-
tinnous rod of alternating filter segments 11
and 12 passes.. An incandescent light source
3, ‘supported by a brace 4, is positioned
above the housing. The top of the housing
is driled out to accommodate a comlenser
fens 5, and a smaller light channel hole 6
communicates with the filter rod passage 2.
The under portion of the housing has a cavity

is not located directly beneath the top light
“channel hole 6 but is offset approximately

which contains 4 | photo multiplier tube 9 and
a convergent lens 8. A small light channe}
hole 7 connects -this cav1 mﬁh‘x:ﬁm: ;ﬁLm-
rod passage 2.

In operation; light fm’mé
light source 3 is focused

%iie top of the conug.lufm lternating
ter segments 11 and 12°passing through the
passage 2, This light" dgﬁﬁses shifongd ¢
rod and into the hole 7. - The ed Sight
is collected by the convetgens:lem ‘8 and
falls on the cathode of the photomultiplier
tube 9. The bottom light channel hole 7 °

one-quarter inch along the length of the filter

rod passage 2. As previously described,

this offset excludes the light directly diffusing
through the filter rod and reduces the effect 83

" which the shadow of an interface between

two segments 11 and 12 has upon the light

" falling on the photomalstiplier 9.

As the filter rod moves between the light
source 3 and the photomultiplier tube 9, the
voltage of the photomultiplier varies accord- 1
ing. to the amount of diffused light falling It
upon the cathode of the tube 9 and describes
a_rectangular waveform as. shown-at -4 .in
Figure 3. This phowmultaphﬁ' voltage is
applied to a gesistor-capacitor differcntiator
22 to produce the waveform B. The nega-

.tive portion of this waveform B is electronic-

ally removed by a clipping circuit 23:and the
resulting clipped waveforme C is electronic-
ally amplified by a circuit 24 to produce a
scanner output signal D, The . «<lipping

operation permits the scanning unit to dis-
tinguish one type of segment transition only,
eg,awhltenobhcktr-anmnonandmtbhck
to white transitions. :

‘The generation of a reference signal from
an external operation 25 to be controlled
and & comparison 26 of. that signal with
the scanner output signal D is mm'-llo
in Figure 3. i
. The details of the electronic om:mtry tiséd
in the aforenfntioned em!bodummt of__ﬂl;
invention are shown in Figure 4. V=¥ is
the photomultiplier tube, and R—I1. is..its
load resistor. C—1 and R~—2. form “the
differentiation. circuit 22. V—-2 anidits
associated circuitry form the cli pping-cifcuif
23, The cathode of V-2 is. baasedfshg‘lfﬂy .
positive so that only the positive " 120

100

105

1

‘of the differentiated signal. at .its gridiare”

exemplified, V—3 and V—4 together awith
their associated conventional citcuitry. Coin-
prise the amplifier 24, The output signal
of the scanning umtappearsatthecaﬂms.de
of V—4,

It will be understood that various. changes
in the details, materials, and arrange-
ment of parts which have been: herein des-
cribed and iHustrated in order to explain the

125

130.
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nature of our invention may be made by those

skilled in the art within the scope of our
* invention as expressed in the appended claims.

WHAT WE CLAIM IS:—

A photoelectric scanning and signalling de-
vice for synchronizing the movement of a
cutting “blade with the passage therepast of
a composite cigarette filter rod composed
essentially of alternate sections of different
degrees of opacity to light, the device com-
prising a light source, a photoelectric sens-
ing device positioned to receive solely the
light transmitted from the light source
through the filter rod, means for guiding
movement ofﬂmeﬁimmdaxmllybetweenthe
light source and the sensing device, means for

producing an electrical output signal respon-

sive to the passage between the light source
ant the sensing device of an interface -
adjoining alternate filter rod sections, said
output signal being capable of comparison
with a reference signal respomsive to the
movement of the cutting blade, the sensing

.device being axially offset’ from the Light

source by a distance sufficient to prevent

passage of light transversely through the
filter rod directly into the sensing device.

CRUIKSHANK & FAIRWEATHER,
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mature of our invention mray be made by those sive to the passage between the light source
skilled in the art within the scope of our and the sensing device of an interface between
T~ ° invention as expressed in the appended claims. adjoining alternate filter rod sections, said 20

AN WHAT WE CLAIM IS:—
5 A photoelectric scanning and signalling de-

output signal being capable of comparison:
with a reference signal respomsive to the

vice for synchronizing the movement of a movement of the cutting blade, the sensing
cutting- blade with the passage therepast of device being axially offset’ fromr the light

& composite cigarette filter rod
* essentially of alternate sections of different

source by a distance sufficient to prevent 25
of light transversely through the

10 degrees of opacity 1o light, the device com- filter rod directly into the sensing device.

prising a light source, a
ing device positioned to
light transmitted from

receive solely the CRUIKSHANK & FAIRWEATHER,
the light source Chartered Patent Agents,

through the filter rod, means for guiding Temple Chambers, Temple Avenne,

15 movement of the filter rod axially between the London, E.C4, and
light source andi the sensing device, means for 29 St. Vincent Place, Glasgow,

producing an electrical output signal respon-
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