1, 044, 868 3 with the network
résistor 23 and is poled to closed. Closure of the contacts 40 conpletely
conduct and charge the capacitor 24 when a discharges the capacitor 24,

t hereby condi - positive voltage is applied to the integrating
tioning the' capacitor to accept a new signal resistor 23. The

di ode 25 accordingly pre- voltage fromresistance 15. Follow ng erasure

5 vents discharge of the capacitor 24 through of the charge on the
capacitor 24, the contacts i t he resistance 23.
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Cation of ity 1s that of
the distribution of weight among the cigarettes
produced. The final cigarette weight varies as
e function of tobacco moisture content, tobacco
density, firmness of packing etc. Automatic
radiation type gauge systems have been pro-
posed. for continuously monitoring the
production . of cigarette’ rod material for
regulating - automatic -machinery which
controls the't-hamoun;1 of tobacco .sup-
plied “to the rolling apparatus and
the - Tike. Although such

oring and regulating systems are intended to
\%‘cj on.-automatically without human inter-
vention, it has frequently been found that
the:distribuion of cigarette weights does not
fall avithin the narrow tolerances imposed by

the -high quality standards of commercial -

production, . _ _
_ It is a primary object of the present inven-
tion to provide a. highly sensitive .automatic

alarm - system which continuously monitars -

\[Pf‘i_ce 4s. Gd]

automatic moni-

QE%CW@ high id et zeligble i.m_y inftrgrapdh gignal over a period of time, -and
ﬁclgl ovegﬂ qua

means for indicating the result of the integra-
tion. - :

The various operational features and ad-
vantages of the present invention will be
further appreciated by consideration of the
following description taken in connection with
the accompanying drawing, in which:

. The single figure is -a block and schematic
diagram illustrating the electrical circuits pro-
vided by the present invention. :

In accordance with the present invention,
a varying D-C measured density signal from
a radiation type gauge is utilized as an input
monitoring signal to the automatic alarm’
of the present invention. The D-C measured

. density signal from the gauge is inversely

proportional to the density of the cigarette
rod moving past the gauge. It is customary
practice to differentially compare. the signal
voltage produced by radiation particles pass-
ing through the moving cigarette rod with
a reference standard density signal ~pro-
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tion, the trigger switch 29 is negatively biased therein w thout departing
fromthe spirit and so that pulse voltages fromthe anplifier 28
scope of the invention. For exanple, a num corresponding to
standard values of cigarette ber of well-known controller circuits can be
35 weight distribution do not fire the thyratron utilized to performthe
ti me sequence control 100 _ into the conducting State. For weights
that of the read-out switch 26, the ®lischarge switch ~are greater
or | ess than acceptable values, the contacts 40 and the re-set switch
contactg output pul se frontthe anﬁUMm&@r 28 exceeds the -41. The controller
27 can, Tor exanple CO ut- offvémas value1£ OV|ded by t he
era

t hr eshol d 'g‘g&?‘ a”l%g’ radj usy 31
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cigarette weghy ctgﬁtemtrﬂomgnq)fnaeaessn Mmegael ctte manufactuing pyeceseand mdﬂtsamf | amp 35
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SO as t gg 7ﬂ?f j%l)m‘e ? gﬁ s power gredtef (5P unity, neans for

i n- z Oh% dt & &i&sewhdwn ROthe@lhdér op@mpled, dglisathe Ng t he

i nt egrand pirglebds sower Tie zger dios 16, 17, 18 nth samtﬂct afcdegsitg @nd ¢His themantiaat ter

oper at i ateh gproviged 1 1o Vﬁl d‘?f ‘I‘% A dgftm"
white | %gh 5/ ﬂi;m& g{' r? in co uorﬁ vanab gtﬁn n e%’r oes
a

cator ligh ge %:@SSI vty @ in tiieu%os!tbﬁé n| ng t he 2 TAp%ar at us according to
claim 1. hdmac The resistance velpepfatlbrseriehat the pr G’I:FEI *Wei ght distribu-

neans f F‘ientjflttﬂﬁ iyides (fhus YEIeS e 3}1 i O RAS departed by
: ere T is the { ft T

a <1 gni P chniudii el S a5, W i s o O B8 2L

t he nor mal t@desd the ¢ha dtengnﬂdcrloﬁwtmgtet h eert edseb- thnsalatealpmcqss wh evhtainhibe r esul t
exceeds theapadttmeé‘t incgegges, ltlhe dll’esastange ofglue ofar we- \éol tage. s 9:: a X ma?
TR e eempanip oMl IR 26 o
opened %% Qsﬁtpﬁ'teﬁﬁt s 6¥0cht N Qyubtel &ﬂséct n the magmtude sldﬂal ihe timer
controll erdﬂ a0 rodike andﬁteyandatgnalgmchat ascfolimuf act uri ng process. wherein
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65 ally of edtensmmnedc@nplagt t noment aﬁé ly a rod of; t ohacco noves
t a n ?‘( 'gll cﬁ'ﬁf d signal presented to -
pas %? htegrito: it nesponds to the dev1a— : 17¢ 4.7 volt zener dlodes e 10
tion of the cigarete rod density ralsed to 2 18 : _
power greater than unity.. : j ~ 19 4.7 megohms ’ -
‘The non-linear divider charactensttc is’ 20 2.4 megohms resistors
' adapted to greatly expand the devation sig- . 21 2.4 megohms :
50 nal as the cigarette rod density departs from 22 47,000 ohms _

the value corresponding to standard wetght
cigarettes. - In this manner small - variations It should be understood however, thi't the .
from the standard density value will be desired exaggeration of oﬁ-standard denditied” -
accorded relatively less weight in the integra- and the correspondingly exaggerated wﬁght .
55 tion process than larger variations from the such densities are allotted ‘in the' in .,-110_
standard value. This non-linear operation - process can be achieved by havmg ‘the, voltage”
serves to- make the apparatus less sensitive = divider- vary in any monotonic . non-liffeat ™
to® small variations from the standard density . fashion such that the mtegrand ‘signal : pre-
.. which "are to be expected in any process and- sented to the integrator varies as a function
60 much more sensitive to large variations in den-  of the input voltage raised to a posmvc 115
sity even though these latter variations may power greater than unity.. '
be: of short duration. The output: volage from the non-lmear'
The resistance. of the. series arm of the divider developed across resistance 15 is in-
"divider in a preferred. embodiment of the tegrated by a. resistor 23 and.capacitor 24
65 mventxon varies inversely with the square of network. A diode 25 is connected in series 120




1,044, 868 , - 3 with the
network resistor 23 and is poled to closed. Closure of the contacts 40

conpl et ey conduct and charge the capacitor 24 when a discharges the
capacitor 24, thereby condi- positive voltage is applied to the
integrating tioning the capacitor to accept a new.signal resistor 23.

The di ode 25 accordi an y pre- voltage frldd$68si st ance 15. Fol | owi ng 3
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FiAE vdlta gl

capaci tor e thé ‘Capacito apacxtor 24 thereby ¢ dx-
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di scharge swit Cﬁ icating the productio 1ectmnably cff- 'ner to produce an integrand signal varying
eight cigarette rod, the trigger switch 30 as a function of the deviation signal raised to
is turned on so as to open the normally closed a power greater than unity, means for in-

55 contacts 37 and to close the normally open tegrating the integrand signal over a period
contacts 38. In the latter operation, the of time, and means for indicating the result 120
white light 34 is turned off and the red indi- of the integration. _
cator light 39 is turned on, thus warning the 2. Apparatus according to claim 1 having
operator that the productmn weight distribu- means for comparing the result of the inte-

60 tion has departed by a significant amount from  gration with a threshold value and actuating
the normal desired value. Following the read- an alarm when the result exceeds the thres- 125
out of the voltage stored on the integrating hold value.
capacitor 24, the relay contact 26 are opened 3. Apparatus for measuring the quality of
by the timer controller 27 and its norm- a cigarette manufacturing process wherein

65 alslry open switch contacts 40 are momentarily a rod of tobacco moves past a sensing station,




are greater or |less than acceptabl e val ues the

switch contacts out put pul se fromt
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I me-séquence control 40 adjust 31

gger switch contacts 33
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al arm when tiénd" 3‘bsdmltambedwptl#¢e tltmnrezs sh]:ﬁl'f) and desanibiéd wifh fefeencead b pge St or ed
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on the i nwg re cond.ltlon a:ﬁen\(r’ar I)
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ponding to standjid values of cigarette
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val ue_ and _acire geaterep raaas mixaxccmtable values, the -

-5 otput pulse from the amplifier 28 exceeds the -

. cut-off bias value provided by the threshold
40 adjust 31 and the trigger switch 29 is fired,
" opening the normally closed trigger sw1tch
contacts 33 associated with trigger switch

29 and simultaneously closing the normally

" open- trigger contacts 34. Accordingly, the
45 greenindicator lamp 35 which normally in-
dicites production of normal weight cigar-
ettes is turned off and the white indicator
lamp. 36, " indicating production of slightly
off-weight cigarettes, is turned on. In like

50 manner, when the amphtude of the output
" pulse from the amplifier 28 increases further,
mthcatmg the production of objectionably off-
“weight -cigarette' rod, the trigger switch 30

is.yurned on so as to open the normally closed

- 55" contacts-37 and to close the normally open
-~ contact 38. In the latter operation, the
.whife Tight 34 is turned off and the red indi-
cator light 39 is turned on, thus warning the
' operator that the production weight distribu-
60 tion has departed by a significant amount from
: the normal desired value. Following the read-
out of the voltage stored on the integrating
capacn:ot 24, the relay contact 26 are opened
H the timer controller 27 and its norm-
ally

65 open switch contacts 40 are momentarily

imen il
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A ascop fﬂa nwdtiof Ferodsagms anmmes .past a

ber of well-known controller circuits can be
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contacts’ 40 and the ré-set switch contacts -
41. The controller 27" can, for example, com-
prise a motor driven time-sequence control
switch.

WHAT WE CLAIM 1S:— :

1. Apparatus for measuring the quality
of a cigarette manufacturing process wherein
a rod of tobacco moves past a sensing station,
the apparatus comprising radiation gauge
means for producing a deviation signal pro-
portional to the deviation of the density of the
rod at the sensing station from a standard
value of density, circuit means for operating
upon the deviation signal in a non-linear man-
ner to produce an integrand signal varying

as a function of the deviation signal raised to.

a power greater than unity, means for in-
tegratmg the integrand signal over a period
of time, and means for indicating the nesult
of the mtegrauon
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2. Apparatus according to claim 1 having '
means for comparing the result of the inte-

gration with a threshold value and actuating
an alarm when the result exceeds the thres-
hold value.

3. Apparatus for measuring the quality of
'a cigarette manufacturing process wherein
a rod of tobacco moves past a sensing station,

125
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means for producing a magnitude signal when the result exceeds the

t hreshol d val ue. proportional to the absol ute magnitude of the 6.
Appar atus for neasuring the quality devi ation of the density of the _
rod at the of a cigarette manufacturing process wherein 5 sensing
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