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24,0.1990 ooN

MBAW EBTS OF STRAY RADVAflON OF SW-ShZ3 MSI$ WEIGHT ENOR

Sonsor muauc'

Serial nsoat;
Socts co-.;
Swor number.
Rodlonuctide:
Acivity:,
Dat. of ,carIutwmont:
Mcaurd by;
Measindn equipment:

TWOl Toohuolojics Oy, hpoo, Finlan
DW-5hZ3
9(0-1
IICSDB9S (Axnemham Intrrazouul pie)
ER 619
horn'
1856 OBq
24.5.1996

Smart TON 1o02 Chambcr Sutrey MtOr man11ufaeturod by
MIMI-lImtnuue LM. Juand. The Ieaw Wfldu*w of #th
galart [ON hns a nominal densiy sib~anc of 7 t/CM'br
moMUrnont of stqwmfoI dow cquivlvuwi 14(0. an14 P-
dose rate. . slidinm window shIeld (293 mweaf) prvidos
build-up to faoitato masumrmint af ambiet doso equivalent
quantity H'(1f).

• '! T mhow wwore movablo pdtn; strips on both sides of the a•omor wmnoaim g slit (or,. figlre
In attalhment 1). The memuraemnt was made with tile tripg In fte upmout position
;irin, maximum don rato valucs and also with the stips In the normal position.

The :slteo of tho msumements am givon in studed shoots.

Sowe VAlIall
Qhlef Tuapmotr, Re4Ielsowjnp 4pllvotluns

Kahlblbnhltuadlu, (Ctllflato of VbiIWatiOn) M/t3(0VV6
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NounCommfor Radtladn and Nudest Saftty
Radiation Safety Doptaflnnt

I

Aadlatlon resection motr: swart 0on Model 2100, No, 002144

23 May 1996

TABLE albratikn rolts.

O Oq.vaM,,,tl18,. , ISv/h Calibiation factor

10 1.0

30 1.03

1000 1.05
3W.07

The indivcaion of the mar has to Ir muiliodp by the callbrallotw bctor in "ostr to rpt 0w
corret doac cqulvahnt rute.

Jn Ib cal atW on the Mew was poition•d in colmwod "'Cs gammI beams so thai tho bottom
ft foto was towards tho radiation source and pepedIclar t tho bam axis. The mtoal

Window on the meter bottoin was closed. TM calibradon distwno was 2.9 - 8.9 w and the
Colaeefldlg radladOw feld size at this diamcc 02•9 - 89 Cu. Tho eruss marking %m thu sid.
bf tho mOr was tiak to be tho rtofmona point,

2.3 May 1996 Sonlor Inspeoe" Jrkki Rmntanen

4k~vwtite Unsblg - snkaa Sfwn~pflVWa3fr OW IWltWJ jhmob* ¶11511 *) I&-Fun"hUI.IAUDM u~ebe-

aIN nows flS9 3 d1 iusbw u #*"PO (N$09 luwb W Cyw 410' 01 uN0" IV1441m Vol be * one4I
J iNWi KaOWA& IN Oy1o7 0a [d P flul WhS.-tp ONlW
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wU4vcs 0=1LUIII

NhJTr. WTuolaf
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hte basic quantity m"eared fu the calbration was the xpo from whIeh the dose oqalvalaet

was obtaindu by muldplylug the exposme with a fector of 10.5 yV&/wR. The done oqulvuient

meus ft Ambiet Ds Eqvalent H(1O),

TIe expoumr• was determin• by an lzation caMber Which has boew cHlibrated by tie

National Physlcal Laboratory (NPL, UK). The overall ucrtainty of the exp~dure with a

muitipIyikg factor of 2 Is about 3 %. The unceltainty Is exprese In amcord•nea with the

RecoanmudadIon 1, C3.1981 of the Intomational Committeo on Wvigbts and Meaure (CIPM).

I
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FUNCTIONAL DESCRIPTION OF BASIS WEIGHT SENSOR MW-5h23

The Basis Weight Sensor Bw-sh23 will be used in Tapio Paper
variability Analyzer, The sensor will measure absorption of low
energy beta r*adition of Promechium-147 source to calculate basis
weight of Iaper.
The radiation source is Amersham PHC.80952 with a nominal accivicy
of 200 mci or PHC.0955 with a nominal activity ot SOOmCi.
The 200mCi sourca will be used with measuring apertures of 05 and
010mm, the 3o0mCi source will beý-used when the customer needs a
small aperture e.g. 021mn and( 10 The maximum neca energy of the
radiation is 225keV the averag is about "70ve.

The main pars of the sensor are made of aluminium (97.4 t Ali'. Se
The shutter (17.) of the sensor is controlled by the measurement e-A
COmputer so it is impossible to turn the shutter open manually
without disassembling some parts of the sensor. The interface
board (2$.) has been designed so that the power off, shutter open
and shutter off have different status values, Aence the computer
notifies and warns of error conditions, when the shutter is 1"A

commanded open on computer the com•and is send to the interface
board as logical levels through two wires and the interface
board activates the torque solenoid (52.). T'e shutter digs (17.)
turns so that an open bole In It gets under the radiation
source (M6.). The position indicating disk (12.) connected on
the other end of the axle of the torque solenoid turns at the
p~sitiOn that gives a wahutter open" indication to the position
sensor (27.). The signals of the position sensor are interpreted
by the interface board and send to the computer through two wires
as new statux information. The computer incerface on the interface
board is isolated to give immunity co ground loops and to protect
electronic circuits. The open state of the shutter is indicated
with a red light and the off or closed state of the snutter is
indicated with a green light. These lights are seen on the upper
corners of the top cover plate (5.) when operating.
The gap where paper web runs is 1.5mm wide, so it is not possible
for shutter disk ( 2mm thick ) to drop off in case of defect in

*i torque solenoid and it is not possible for paper to touch the
source.
The aperture of the sensor is manually controlled turning the
the aperture selection knob (4.) so that the wanted aperture
on aperture selection disk (is.) gets above the detector.
In this sensor the manual control ot the aperture disk has no
effect to the shutter mechanism or in shutter control electronics.

The radiation source (26.) is in the lead housing (53.). The retainer
of the radiation source (14.) carries the source with a 3mim threaded
tap through the lead housing. Around the upper part of the detector
housing there is a lead ring (54.) with Io0mm wall thickness.
There is a lead shield (16.) under the detector housing to
stop the radiation that is coming down through the detector (23.),
the holder of preamplifier (13.) and preamplifier boards. Nominal
thickness of the lead shield is 10mm,
The paper guides (58.) made of 5mm tnick steel are fixed on both
sides of the body (..) to press the paper down. The guides cut down
scattered radiation coming out of the gap too.
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BASIS WEIGHT SENSOR RADIATION TEST REPORT
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BASIS VEIGHT SENSOR RADIATION TEST REPORT
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BASIS WEIGHT SENSOR RADIATION TEST REPORT
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BASIS VEIGHT SENSOR RADIATION TEST REPORT
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