












Leak Testing

Leak testing must be performed every six months. Remember to take the foltowing
to the job site:

1. Cotton swabs (one per gage).
2. Zip-lock bags for swabs (one per gage).
3. Leak test forms (one per gage).
4. Source on/off lamps (both switch and gage indicators).

The steps to take are:

1. Fill out form with all heading information. Mark down all serial numbers:
the one on the source, the one on the fra ,e, the one on the head (put this
one at the bottom of the form) and the I S serial number (if there is one).
Remember there is one form per gage.

2. Inspect source on/off indicator lamps and operation. Mark down results on
form.

3. Wipe area around source window with wet cotton swab.

4. Put swab in zip-lock bag along with a note telling which gage the wipe
came f rom.

5. Get purchase order number.

6. Give customer one of the customer copies (yellow). The other customer copy
gets filled in at the shop and is then sent to the customer.

7. Back at the stop the swabs are to be tested.

8. Get a note pad, pencil, a calculator and the G.M. meter.

9. Calibrate the G.M. meter: find the meter efficiency (see below).

10. See if there is any reading from the swabs. Mark down the counts per minute
read f rom the swabs on your note pad.

11. Divide the counts by the efficiency factor.

12. Divide the results of step 11 by 2<.2 x 1012. This number is the number of
curies on the swab.

13. A source is considered -o be leaking If the number of curies:on the swab
is greater than 5 x 10 curies. If there is any reading at all above back-
ground radiation contact Craig Godwin immediately.

14. If the swab is less than that (which It should be) mark on the form under
Laboratory Inspection - Source that the reading is less than 5 nanocuries.

15. With this filled out on the form, the final customer copy can be sent to the
customer. The other two copies should be given to Craig Godwin.

16. That's It.
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NOTE: A more detailed description appears later in the manual.

GM Meter Calibration

This must be done before every leak test, and checked again after the test to
make sure the number did not change. If they do change, start the calibration
and leak test over again. You will need:

1. The GM meter.
2. A note pad, pencil and calculator.
3. The two check sources

NOTE: HANDLE THE TWO CHECK SOURCES ONLY BY THE EDGES AND RETURN
THEM TO THEIR CASES AFTER USE.

The steps to take are:

1. Check the battery in the meter. Remove probe cover slow response.
2. Hold the 5 nanocurie check source up against the GM tube end so that it

covers it completely. This is with the silver side facing the tube and with
the writing away from it. Note: the five nanocurie source is the one made
by IPL.

3. Read how many counts per minute are coming off of the source.

4. Divide this number by 4980.

5. This is the efficiency of the meter. If'the meter was perfect it would read
the number of counts that the source gives off and this would be equal to
the number of curies in the source times the number of counts per curie.
For our meter the efficiency should be about .5.

6. This efficiency factor is the one to use for the teak test.

NOTE: A more detailed description appears later in this manual.

Site Survey Procedure

A site survey is usually done once, when the gage is installed. It also must be
repeated if the physical situation of the gage changes in such a way that people
have closer and longer contact with it. We will perform the site survey when we
do our first source wipe of a gage. Remember that each gage is a separate
device, so if a mill has two gages there must be two surveys.

The things you need are:

1. Note pad, pencil and calculator.
2. Site survey forms, one per gage.
3. The survey meter
4. Tape measure.
5. Film badge.
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The procedure is: (read them all before doing anything)

1. Wear your film badge.

2. With the source on and nothing in the gap, measure the mrems/hr from the
gage at distances of 1, 2, 3, 5 and 10 feet.

3. Do the 10 foot measurement first. If there is a reading there is something
wrong with the meter or you are too near another radiation source. Correct
the situation Lf this occurs.

4. Do all of these measurements first with the beta shield in place. these are
the body exposure readings,- Then repeat these measurements with the shield
off. These are the skin measurements. Mark all of the readings on
the form.

5. With the mill In operation measure the time the operator and helper(s) are
within 1, 2, 3, 5 feet of the gage. Calculate how many hours per shift
they are at these distances.

6. Multiply these by 65 shifts per quarter.

7. Multiply each time by'the mrems at each distance.

8. Add all these numbers up. This is the number of mrems received per quarter.
Mark these numbers on the form at the bottom left.

9. The limit for a general licensee is 750 mrems per quarter for the skin, 125
mrems per quarter for the whole body and 1875 mrems per quarter for the
hands. Mark these numbers on the bottom left of the form.

tO. The numbers on the left should be less than the meters on the right by a
good margin. If not check your math.

11. There is an example on the next page.

12. Make sure the rest of the form is filled out and give yellow copy to the
customer. The other copies should go to Craig Godwin.

13. :That's it.
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EXAMPLE OF SITE SURVEY

This example follows the sample form on the next page.

The readings at the various distances are recorded on the form.

It was found that the most time anyone spent near the gage was the helper.
He spent:

1/2 hour per shift at 1 foot from the gage.
1 hour per shift at 2 feet from the gage.
2 hours per shift at 3 feet from the gage.

So multiplying these by 65 shifts per quarter gives:
32.5 hours/quarter at t foot.
65 hours/quarter at 2 feet.
130 hours/quarter at 3 feet.

Multiplying each of these by the mrems/hr for the skin at each distance gives:
32.5 hours/quarter x 1.0 mrems/hr = 32.5 mrems/quarter
65 hours/quarter x .4 mrems/hr = 26 mrems/quarter
130 hours/quarter x .1 mrems/hr = 13 mrems/quarter

Adding all of these up gives a total of 71.5 mrems/quarter which is far less
than the allowable amount.

The same procedure is followed for the whole body exposure.



MAINTENANCE AND REPAIR
OF DEVICE SHUTTER MECHANISM.

We intend to perform maintenance on the shutter actuating mechanism
of the device. When shutter mechanism repairs are necessary at the
customers'site, the following procedure shall be followed.

1. A film badge shall be worn.

2. Before turning off power, be sure shutter switch is off and
green light on gauge is on, indicating shutter is closed.

3. Remove power from system and lock out.

4. Check window on left side of source housing with flashlight.
If Shutter is closed, a green mark will be visible.

5. Measure radiation at top of preamp housing with surveyor meter.
If shutter is closed, reading will be less than .6 mRem.
(.3 mRem typical).

6. Remove device from frame.

7. Remove 4 screws holding top plate on device.

8. Turn the top plate over so that it lays face down on a lead
plate. This plate should measure six by six inches and one
half inch thick. The top plate should be positioned to ensure
that the source window is completely covered by the lead
plate. Do not remove lead shield from source at any time.

NOTE: We have the attitude that "any exposure is too much."
Therefore, take care not to point the source window in your
direction or at any other personnel. Make sure that while working
on the shutter mechanism, the window is always facing down,
preventing unauthorized persons from exposure .

9. When reinstalling device, be sure that shutter mechanism
operates properly and all indicators are working properly.
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! WARNING!

IMPORTANT NOTICE
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1.0 FEATURES

The typical I2S Gamma Gauge system is shown in Figure 1.

The main parts of the system are 2 Gamma Gauge C-frames which are
.mounted on the millor theprocessing line in schway~that the measured
material (sheet) passp -hrougthe measu Og gap..The C-frames can be
traversed "On" or "Of' the measured sheet.

The lower part of the C-frame contains the Ame'ricium source, -the -upper
part houses the 4etector assem.bly.p , 0 4;44 -

The signal from the detector 4s prpcessed by the Gauge Signal Processing
Unit (GSP) which is designed to serte.,t gaugeps. The connection
between the gauges -and the GSP is facilitated by the Junction Box, which
is typically mounted in proxnty~to both puges. The GSP is connected to'
the junction box by 2 cables.

'The GSP is based o'n anJIBM compatible computer with 486DX-33-:
processor aand tA X'bus.'Besid's tlie usuia pperipnerals, pydisks and

hard disk drive it equippd with atouch-screen CRT-whic-servesas a,
display and the operator co Itrol panel. The touch screen CRT. provides

., ; means methfg i te comipslion an nofnt l value of tne Ugges .-
:. .... turning fhe. souircet2d "Of', performisngthe standardiatiin
setup and diagnosticsy It also displays the actual thickness, deviati on.from.
; t 'thenon-a-nd errtri-ieesS-x-ages'. 'ss$*

4
4
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The GSP software is equipped-With the SETUP screeiis to'provide easy
means of customiiing and testing. The access to the SETUP screens is [
protected by a security code.

The setup-of the GSP can be saved on disk restored or printed out. The
serial interface and the dptional GE Fanuc GENIUS interface are provided [
to comnicate with the host cfipiier 'r othier suisystems.

The deviation signal is provided in the analog form at the fixed scale
faetor bf f-V61t fil -- : : dt-
(1 Volt /25' ,um if the Metr'k' operation is selected). '

To accommodate the 'external deviation meters with 3 r'anges, a ranged ,
' ~' voltage output is provided. *; _--_-=_--.

;2.0. 12S GAUGE SPECIFCATIONS.- . .. . p

i

I

4
zI
t
i
I
iI

I

Power-Requirements -. lI5VAC - *1- &O% '60Hz -3 Amp.
Temperaiiire'''= ''"'' '":' ''''- ' 0 -'40 Degrees C

* ~~~. -i. *-.iPrige S'teel' -, 1 4t -' f;r~ (--3_O'D'Jo t r _t

Range. C5opper ... 0 , 5m_-(.20 ,,")

AirGapW - .- -- .X -75-.;/tmm (3")" ,.j ; i -'.
Re~~~~~~~~~~~~~~~.-. . -' .. Iqpe : . . i w.... t..

Accuracy '' +1- 0.20% or +/-0.00003, Whichever Greater

Sdurce Am 241, lO00mCi

Noise for 90% of Time (Steel) From 0 mm to 3.5mm (0 to .140")
''-'+/- 0.l0% r +- .00125mrm (+/- 0.00005")
whichever better
3.5miim to 6.3mmn (.250") +/-0.25%-

________________________-_________ 6.3mm to 7.6j=m (.300") +/- 0.35%

iL-

iL

.. F.L

L
., l
. L

.

3.0. OPERATION:;

The operation of the gauges consists of:-
-* Turning the sources ON or OFF
* ' ' Performinig thes''tandardization of the gauges
* Entering the nominal value of the left and right gauge
', * Entering the compositi6n number for given alloy

Selecting the full scalerag
-- f--.-Observing-the deviation meters and recorders --

These steps are most often-performed manually by the operator. It is also
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po.ssible to operate the gauges entirely from an external computer. This
can be done by either a serial connection or optionallyia the GE Fanuc
Genius bus. This allows the host computer to read and write the set
gauges for example. . :
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4.0 MANUAL OPERATION

4.1 Operator Panel

The GSP program powers up in the OPERATOR PANEL screen. This is
the oinly screen needed t6o'perate the ga Gge. The screeriis depicted in
figure 3.

4.2 Elements of the Screen

In-the upper left and right corners are the displays of the leftiad right-gauge set . .
(nominal).

- -. Themniddle display is-thecompositionznmber.iti& common-to-both__ , _

gauges. .

Below the nominal gauge sets are the deviation meter/rectrders.
displaying in the analog form the deviation. r the nominal gauge J
setin. g , . .

r.!^ '; .. herme~f~hemeter/r~ec~ierss iselectable. The meteT........................ scale----- ... r.::Te rangp the -W*L

graduations match the selected range.

There are 3 ranges labeled A, B
LET, and C. The range selector buttons - -

are in the center between the
meters and recorders. The : L

.WK -:U RANI3IIIJG % . -~'i meter/recorderst afe turned to iff'
-.. the source is "Oft or the-

standardization tstaking&place.

The actual thicknesoth~~~~~~~~~~~~~~~I es_ of - Xwth-e

measured material, is displayed in
the small readouts bowthe

Emil _ il].w recorders. The readouts are L
blanked when the. sourc "
and also during the
standardization of the gau'ge.

+, ' ,.' .: L - p,. i -- --, -...... 2 , - - :- ,

SET : The control and monitoring

igure 4 rto ,,,=,;; r' N ! -.peato's; a L #ayo ut appicatio.s se
A_ 4 >_sr > h_{ et .nommal-deyiation-format of

thickness rather than the single
number representing the actual

dimension. This is why the gauge set and deviation displays dominate the L
INTERGRATED INDUSTRIAL SYSTEMS
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screen,. whIle the actual-thickness is a relatively small item.

SOURCE and STND buttons form the horizontal row of large buttons at
the bottom of the screen..

The SETUP field in the lower right comer is the entry into the MENU
screen. If touched, the message line below will prompt for the security
code. The acceptance or rejection obesh code will be'ackiowledged. If the
code was accepted, the subsequent touch of the SETUP field will open the.
-MENU screen.

4.3.Selecting the'Enitries.

The gauge set and composition displays can be selected for entry of new
quantity-bysimply touching the values-youwislh -to change. The- frame of

--. se d displa wil be hihlightedid latge A-c keypad will
po pu In mddle of th ,,~t e j~ie

The pricipal meansnof selecting and,enteren tke-miers is the touch i
~c'een= hoig1 w~iythiig can ii uter keyboard. 1

the selectiorpf the display is done by means of the cursor control
keys

. -: to ~.,FtoINggle t heanselection "O a "Qif':, xsete SPACE key
-. < ; enter nuri bers, use mmeiical of i@ keyboard (not

,he number keypad) '; i-'
._ 'tg key isS th spscre'ens-.

X -,->,3;0keyis~~~orretbrndfl9:setscryes- .

>- i NOTE., TheACTUAL thickn ays of the OPERATOR PANEL
screen cannot be selected, they serve strictly as the outputs.

See the Figure. 4 for the iajyout of th OPERATOR PA L screen with a
display selected for entry.

4.4 Entering the Numbers

The numbers are entered by toudcing the numeric keys and the decimal
point. Limited'editing' is provided by the BSP (backispace) key. The
selected numeric value can also be jogged up and dowrn by touching the
INC (increase) and DEC (decrease) buttons.

The process of number entry will be aborted if one touches a different
display. The original number will be restored in the old one, and the new

<* INTERGRATED INDUSTRIAL SYSTEMS
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display will be selected, highlighted and ready fdr the entry.

Pressing the ENTER key 'iill enter the new quantity, terminate the
selection, restore the display in normal colors and riemove the keypad
from the screen.
ntiiqg .I -. G - 'S' A

- 4.5 Enterlig Nominal Gauge Set

The uiits are mils (0.001 'i'ches) in the English and mm in the Metric
system.

If more decimal places are entered, the resiilt igt roun-ded to' thee display

I

resolution.
L - . '~~ -_, . ! 1 . - -1~ : ;-- `p I - ~' I F-- 1, '

F_
r.2 3'

,--..AULRIUj LmLL
. , ... . -'~~~~~~I ,.

- I

I

I
I
F-
tF
I

= uL~jLJENTERSTU
-

Fzm�

5 peratqr'es Scren Numeric Entry

Negative numbers cannot be entered.

The lowest number is 0.

The highest number is 299.99 inls in~hglish and'7.60b mm m the Metric
system. ' '.
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4.6 Entering Composition Number

Composition number is an integer in range from 0000 to 9999. It is
,com ,onto both gauges.

Materials with heavy absorption require low composition numbers,
lighter metals require higher composition numbers.

4.7 Turning Source ON/OFF -.

- E $SOURCE buttons togle Q" and "O'. One push us the source "O",
next push tuns it "Off' The color of the button top duicates the current
state. (Red is On)

If using a keyboard, corntrol of the sources is done by pressing F9 for left
'ide and FIO for the right side.

NOTE: The SOURCE button displayed 'On" (with the lit top) means only that!
the power was trnsed "O n"t the shutter solenoid circuit. The actual

-Stateof the shtter is dican by the ligkts on the C-frame. If there is
no metal in the gauge gap, the source will turf itself "Off' after certain
i a ..ountof ie. for the definiition of the metal in gap state and the
selection of the source timeout interval,, see. the SETUP section.

r - -- - '- , -r ,

4.8 Performing Standardization
z . , ,, , t i j < j ' a- fir, I l-_... -, , l hi s the:

Standardization is performed to eliminate the influence of the:
a - . : R~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - .,,ri

,* L.DC offsets in the circuitry
* changes of the scale factors ofthe co mponents
:. * .oil film on the source and detector windows

.- ;,;'.1Individuality of the pre-amp.,

New zero offsets and scale factors are established by this process.

STND buttons toggle 'On" and "Off'. One push tiurs it "On", next push
,-- , turns it O.Thecolor of thebutton top in~Iicates the current state.

If using a keyboard, control of the standardization is done by pressing F7 r

for left side and FS for the right side.
_ . *_ - ' ; ' ' C: !; ' .,: ; ' *-' i

The standardization will not start if the source is "Off'.. Standardization
will terminate if the source is turned "Off'. during its course.

If the standardization was not successful, the STND button will blink and

INTERGRATED INDUSTRIAL SYSTEMS
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the message line below will giv'e 'a brief description of the problem.

Subsequent push of the STND button will terminate the unsuccessful
standardization and clear the message line.' The gauge will require
maintenance to solve the problem.

S~~~ ~ I

4.9 Changing Ranges Manually

R'anges are changed to display the deviation variations with reasonable
'magnitude witintheirieter/recorder spai. It is 'up to the operator to
decide what is suitable for current conditions. -

A is the most sensitive and the C iste least sensitive range.

A touch on A, B or C will do the following:

I ' -Redraw the button pushed-imn ai highliht it5 -l
''' -' Other range bu fonswil pop olutand be dispayed in the "Of'

'state'(dark)- l
''' * h-if the' AUTO mde*asi'"'On", the bitfornill1e popped out and

i;med M()ft-. , ...

* The meter/recorder scale will be redrawn to match the new range ,

Keyboard control of the ranges:

* A range F4 key".
* BrangeF5key
* - 'i ang 6-k t3~ , t2 I'-'_ ,2+,. -' [*,.L
The full scale ranges associated with the;A,1B3an'd -C buttons can be
customized. See the SETUP section.

4.10 Selecting Autoranging ; l
The deviations are typically larger on the thicker material and smaller on L
the thinner. This primitive relationship is put to use by the
AUTORANG.NG. .

Two switchpoints are defined, LOW and HIGH. The range switching is
-always based on the smaller of th'f 2 gauge-sets. -
If the 'smaller gauge set is: -- i l
' 7 ' Below the LOW 'pointrange A is selected,

INTERGRATED INDUSTRIAL SYSTEMS
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Between the LOW and HIGH,
Above the HIGH poit,.

range B is selected,
.range C is selected.

Touching the AUTO button pushes it in, lightens the button top and turns
the autoranging 'On". The A, B and C buttons pop out, but their button
top colors still indicate which range is currently-adive.

Keyboard control of thea'ut6ranging is done-by the F3 key.

- The switchpoints are easily customized. See the SETUP section of -this
manual '.. . -:

- -4.11-Remote Operation- .-.

;4.1-fS ECuCo'mmunica on . -..

Tle basic serial ports CQMl and COM2 are located on the CPU card.
COM1 is used fo- thle-touch 4screerr-nterface, COM2 is reserved.-

There are- two additional setial channels used for ,the communication with
--a host-or outside devices. Th-ese are -based on the separate -interface card,
andare cbnfig2ured as COM3 and COM4. The setip forbuad rates and the .
like is done from autoeec.at dg the power-up of the GSP

-- computer. -- - - -.- - -.- .- -
- -si - -.- S .

. 'ev e rs iiaefor e operaton o6Tnie GSP are accessible by
.. . hecom m unicatibn S.ouad .............. ..._ , -

-The comnmands -onsist f: r - - . . ... -.-

Pr

* . Processi g of d will not start until the <<cr>> is
----received.-- -~-^ - - -- rj- - '-'' '''-' -' -~' ~ ~

* Receivedl tacfikters are normally NOT echoed, unless the "Serial t
comni, eecliho in A1MSC screen is set to 1. This feature is
initened oiiy ff6 4rAubleshooting---- - - ---

The read com oand cons'sfsbniy of 'th'e pieixccler ar,<h-cir .
in Metric

Command I<<cr returns Id[ddd]<<cr><<lf>>
- -r ; -- - r ! - ~~~ I- - ... - ; .- -r _ :' r - * .

* ~ ~~ ~ ~ ~ "'' -. ' - -

~~~~- .- - _ -. .-.1 ' ;-'

,'''..

INTERGRATED INDUSTRIAL SYSTEMS
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where d[ddd] is 1 up to 4 deci digitsm reprieieniing ihe
COMPOSITION.
units: none

Command J<<cr>>
... L . . .

returns Jhlhhh]<<cr>><<lf»>
. ... .; . ... - .

where the h[hhh] is 1up to4 hex digits representing the bit pattern of the
gauge status word.

Bit Number ' Description

15 Reserved,

14 RIGHT standardization FAULT

13 L-EFT t hdfaadization FAULT

::
1.

i

"12 --- ative SIOconunands'BLOCKED

11 ' active PCIM commands BLOCKED

io --- 10 * - -?- XI- ; easureninent i-ts ENGLISH

.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~. q

. . -~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~.. . ...

.:.! ~ . y:.~;ra. J~IGHT stand~ardiztinON
- 8 LEFT stA~~~~ndar~~IizationO

7 AUTORANGE ON

,__-__-_ 6 _ _ _ __ _ R tGH-me t i UE
5 LEFT metal-in-gap is TRUE

4 'RlGHT source ON

7 ; :-i- -. 3 :. ¢ . - , tEFTsioure'ON'

- - + - 2 .-, rageCiselected-

- , . ; i .* S , .rge B isseleted'

0 range A is selected

Fl
F
I

L

I
I

Gauge Statis Word Table t' -"> - ' -.

command K<<cr»> returns Kd[dddd]<<cr><<df>>

where d[dddd] is 1 up to 5 decimal digits representing the current full
scale range.

I-

units: 10 ,uinch in English, 1 gtm in Metric I.
t

L
I: INTERGRATED INDUSTRIAL SYSTEMS
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command L<<cr>> returns Ld[dddd]<<cr>><df> -

where dfdddd] is 1 up to 5 decimal digits representing the PSEUDO
-gauge set. See the.Section V.VIII.N for more on this topic.

4.11.2 Writing -

The external device sends the command string consisting of the prefix
character, followed byat least one-digit and «cr».

command Gd[dddd, ]«a<»rv>,,.-.--..'

d[dddd] is 1 to 5 deimali digits 'representing the new value of the LEFT
gauge set.

units: 10 ginch in English, 1I m' inMetric

command Hd[dddd]«<cr>>

d[dddd] is 1 to 5 dedimal digits'represen-tiiigthe new value of the RIGHT
ga..4gq et...._. .

t . - ~~~J ,r,,- f.

-- niti: 10 linch in-English, 1 -'Am-in Metric

command Id[ddd]<<cr>>.

d[ddd] is 1 up to 4 deci'mal digits epresentie coMPOSoN. '

units: none

command Jhfhhh]<<cr>>

h',hhh] is 1 up to 4 hex digits representing the bit pattern of the gauge.
STATUS word.

See the Data Bits Table on the following page for the bits that accept the
written information. Data written into-the other bits w-illbe ignored.

,~~~~~~~~~~~~~~~ . .
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Bit Number l Description Write

-~ 15 - . .Reserved

14 RIGHT standardization FAULT

13 LEFT standardization FAULT

12 -active SIO commands BLOCKED.

11 active PCIM commands BLOCKED

10 measurement units ENGLISH

i . - --- -GHT. statd aio ON - YES

I

8 LEFT standardization ON YES A
___ .

7 AUTORANGE ON; -
,

YES

6 RIGHT metal-in-gap is TRUE

5 LEFT metal-in-gap is TRUE

4 RIGHT source ON YES

3 LEFT source ON YES

2 range C is selected YES

.1 rangeBisselected YES

'. a o rangeA isseleded. - . YES

'7

LDATA BITS TABLE

command Ld[dddd]<<cr>>

5

d[dddd] is 1 up to 5 decimal digits representing the PSEUDO gauge set. See Section V.VIH.N
for more on this topic. - -

units: 10 uinch in English, 1 urn in Metric.'
. ....:.,-.Vf*.- - i- . V 4 ' ,.t -.

4.12 GE Fanuc Genius Interface

The GENIUS interface is based on the PCIM module, which is a general
purpose I/O Controller for the GENIUS I/O system. It is designed to be
integrated into the user-developed IBM PC microprocessor-based
systems.

61

.t

i

.4

t
4
, T

L

L
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BROADCAST DATA TABLE

TYPE VARIABLE METRIC -- ENGLISH

Float Left Gauge Set .mm Mil

Float Right Gauge Set mm Mil

Float Composition - . -

Unsigned long Status:_..::,____._.__.

Float Left Actual Thickness - mn:... - - - Mil.

Float Right Actual Thickness mm Mil

Float . Fu4i Scale of Dev. mmil
Meters

Float Pseudo Gauge Set mm Mil

Note: The last variable, pseudo gauge set, is broadcast only when pseudo gauge,
set is selected in the MISC screen. See the section V. VIIIiNfor more on
this topic.

DATAGRAM CONFIGURATION TABLE

TYPE ' VARI ''LE METRIC , ENGLISH ,
Float Left Gauge Set nun Mil

Float Right Gauge Set -| .i Mil

Float Composition
. .. ... -.-.,

Unsigned long- Status , __ _ __'___-ia;____.

Uni lignd ln - Change FMlags ; -- _..._..

Float Pseudo Gauge Set mm Mil
_~~~~~~ ; A .,i:.'.?Z' - ;. .. .;' .: .-

A.

i
i

-i ..

S .
1;

Ti

i
fV
f

i

. . k

.. -, .. , ; .
Th"C. le inirih. hdt

-The Change Rags variable indicates which portion of the datagram
-needsiattention of:the GSP program.

r.

i
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7I.E. _

'Bit Number. J Description

O.. Left Gauge Set

1 Right Gauge Set ,,:,. .

2 ,,.Copsition

3 Status

4 Pseudo Gauge Set

I

I-
I
INote: The-last variable in both tables, pseudo gauge set, exists only' when pseudo'

gauge set is selected in the MISC screeii See the section V.VIII.N for more on
this topic. -. : ' ' ____

-5.0 OPTIONAL FEATURES I
. Sti p .P-oile

5.1-,Strip ,rfile:

- -.--j- -

I

I
I
A

I

-

5.1.1 Purpose

The purpose o this featurei is'to gather the distibNitfio 6f the *hickness
-:.'devia~tionaross the width of the strip.- -The result is plotted on the-screen
and can also be printed out.

5.1.2 bescriphion K i..

--The gauge C-frames must be large enough-to mode across itefullwidth
of the strip. The C-frame carriages are equipped with the position :
transducers so the thickness measurn een'ts can be properly related to the
location in-the strip,- : - -

.- he traversing -mo-tion of the Ct-ramesis done 6by hydraulics. Each gauge
has two (2) limit switches. One must turnmon when the gauge is off the
strip. The other must turn on when the gauge reaches the center of the
strip. The hydraulic power is controlled by the solenoids.

The interface to the limit switches and solenoids is provided by an OPTO
22 unit and "IP-Digital 24" module in the position #3 of the IP Carrier
circuit card.

The profile sequence of C-frame motions starts by getting into the
position on the far side of the strip. The thickness and the position data
are then read while the gauge moves forward. The data gathering is

INTERGRATED INDUSTRIAL SYSTEMS
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finished when the C-fr-ame passes over the edge of the strip. The C-frame
returns to the center of the stpor to the OFF STRIP position, depending.
onw Were te motion,§sequenceostarted.,.

5.1.3 Limnitations.

Tufe ic eaurement iprxmty oftesrpegs isiot accurate. As the

~ahg~ asse&over he edge of th _ srp; orly-a partof the radiationge
throgh he eta, th re( mss~it.',i distor~ h readings and the

r' s-ainleslaying in the0 , ai~ifuned by-the-dge-mustbe rejected from
eu~plot. Tewdhothrjcinban.dca-nbe a?-dju~ted from the setup

screen.- Theremaiig tiwdth reerredtos"Cipdwdh
-correspond to'he widt f te rfieplt

5.1.4 Operation
-The' "ro g op onelrenb

Teprflnopinmsbeelcd in the ISE-LLANEOUS screnb
turning the item "Strip Profiling Selection" from 0 to 1. See Figure 5.

.. ...i rCELLh EOUS,

- .~ *.oiarce iijgquwt interval *Ca

<I. *P~l~iflp.blocka
f ~~~~~~~~~Serial cQo~ * echo ON

soraIle.. Ino. blu.ked

Reserved

Preeno offset tolerance. NU rIi
Proemw output, accepteble Minincg KU I

Reserved

Reserved

Hus Doon-tor OH,

Pseudo taug. sat. tanden nill

Stirp Orofihing selection

* ~~~~~~Fignsre 6 Miscellaneous Screen

As sownin igue 6onth next p~age, with the profiling option onth
OPERATOR PANEL screen is slightly miodified.'It includes the buttons
for bringing the gauges on and off the strip during normal-operation.

The profile operation is performed from the STRIP PROFILE screen. This
screen can be entered any time directly from the OPERATOR PANEL.

INERGRATED INDUSTRIAL SYSTEMS
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I-

I-

Figre..7 OperatorPanel Screen with ProlingO ption On

The center of the STRIP PROFILE--screen, see Figure 7, is taken by the
large area where the plot -f the deviation across We strip is displayed.
-The-vertical scale.,of the plot is adjustable, thhrizontal is fixed to 0...
100% of clipped str idth. This is the width adjusted by removing the
border regions whee the deviation measurement is not accurate.

E . <F -.. . f'-. ...

The bottom of th' qqn has four (4) pairs of buttons for control of the
profiWlig. From g left:

-X. -Source Control Buttons
., . be- -, Or .:' ' ''-

-Turning te lf or Right source on or off

* - . Profile Stait or Stop

, _ , ! h, 1A 'ih P.
'Initiates the Left or Right profiling sequence. Aborts the sequence
if hit while the profiling is in progress.

'7

L(I
Ii

f * D e ti n , , ,, f ' - ,; .a , l .- I

*Deviation Scale ar;, -,
II � !: - 4" ..

I ,%:� 'a'' . -� I. �-; n

iII

Allows the selection of finer or coarser vertical scale of the
deviation plot.-'

<~> INTERGRATED INDUSTRIAL SYSTEMS
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, * Get Printout Buttons

Starts the printout of the profile record. Lower or density printing
can be selected. Aborts the printout if hit while printing is in
progress.

4 , ' Each side of the screen has three (3) status indicators and a pair of jog
buttons. ,

Indicator displays the Metal-In-Gap status ag seen by the gauge.
_ ~~~~~~~~~~~s

ONSW

Indicator displays the status of the On-Strip limit switch.'This is the,
switch that turns ON when the C-frame is in the nmiddle of the
strip.

V- OIFT SW r __f ''

' Indicator displays the status of the Off-Strip limit switch.. This is
'-: ~ ' ,the switch that turns ON if the gauge is iii removed off the strip.

. ', < .', D. * '. 1 : ~ ~ ~~. '' .;i:'ft_: :^> *t ,-- '', ,;t*

JOG'' JQ G R''OFF

Moe ry - alloth gg gaug n th
d'riions bjdired control of the hyIraIc soli4.'d T-his is

"'- "ovided:a i-lyfr theauee fr verificatidni of. the limit
- it ~~~~~~switch function. ' "'~S7'M'4t~;';'' ~n':t ;"; ' 1

At the top of the graph is a display of: .

Position of each gauge in % of total C-frame travel

; ' * Number of samples taken in the current profild scan

At the bottom of th dilajrisptlhe table lisin the following variables:

* Front Edge Thickness

, s'* ' Rear Edge Thickness
'' 'De'viatiofst theclipned edges 'averaged-over an a'djustable width.
See theProfile Setup Screen..__~~~~~~~~~ fi, P, fil .u St,' ~.' - ..

_ < BINTERGRATED INDUSTRIAL SYSTEMS. 17
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- I. . O . . 1. . � . I . .... .

*, Wedge: as Front Edge - Rear Edg&'

* Crown. as: Center ((front edge t-rear edge)/2)

* Gauge Set: Nominal Gauge Set

* ' State: Logical state of the profile sequencer, to be used only during
trouble shooting.

I
F-

II

f'
I
I

I
I
IdO 46-70 S O- so 100%

- I-11.. -! FPONT
I

-UM n M11 -TROW21M _~!621 rmwmrn� L.
I7
IFigure 8 Strip Profile Screen

5.2 Profile Setup Screen

A separ'ate Profile Setup' Seen exists 'for the purpose of setting up the
profiing operation. See Figure 8.

L.
1-
IThe following are items of the Profile Screen Setup:

-..~~~-- * .. - D ,,
.% . - - - 1 ," . : ., I. -. 1 4 : - IOr

* Time Based Graph

The X-axis of the profile plot is normally based of the displacement signal
provided by the position transducer. In dth absence of the position
transducer the time base may be used. A co nstant-speed traverse motion
of the C-frame is assumed. '

44> iNTERGRATED INDUSTRIAL SYSTEMS
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O. Position Transducer Based Plot, Default Setting

1. Time-Based Plot

* Rear Margin

* Front Margin

The thickness measurement close to the strip edge is not accurate. This
Portion of the plot has to be clip6ed o'ff. Tese variables select the width
(% strip width) to be removed on front and rear of the strip. The graph is
notraled to the remaining width.-

... F~4 . 1

PROFILE SETUP1
... 4_-'- -' m::M.

II.4
I
I I

.i

I -

t ,

II

I.
It-

I

i

I

I

I

I

I

* j

I
i

Figure 9 Profile Set-k c're -:-

.- "* ¢"Time Out

'I
i
If

j
3

.k
I
F
i

I

il

I

II Any motion in the profiling sequence must be completed within this time
iritervAl1 or the profilingwill be aibo~id. Us are in seconds.

.. ;D.wea . . . . : .. ... ,... ..

Dwell : . ;- f L Hi rt

The mioton isstopped for this time interval bef6re starting to move in the
evergeidirection. Units ari secdnds. - .' '

*:~ ~~~. -, . ; ,t:;< . . 4 4. ,,

INTERGRATED INDUSTRIAL SYSTEMS
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Averaging band '_ .' I , . t -" � . I � -

The reported values of the thickness at the edges and in the middle are
derived by averaging the readings in the band of this width. The width is
expressed in the % of the clipped strip width. -

I
V

6.0 SETUP
I- '--~.~~, 1

hi-6 . ,,w ..o , e .n ... .S .Sce. .e

6.1 How tgo q9 Into Setup Screenis,
7_ Z . .

1. _. .- .. _f ::I

1 7 ., .' 1 -, !, -

a

. The SETUP field in the lower right cornerof the OPUTOR PANEL
screen provides the access to the SETUP screens. The SETUP screens are

-: -- --. -L--- - protected fromn unauthorized
tamlberinz b i thetsecuritv code.

_
- lze I- i llcm �_y - - I . �- � --- . .. ___ l_ __

MIJU nu i*3lClf If the SETUP field is touched,
the message line below prompts
for the securit code and the
numeric keypad pops on the
screen. A small entry box also
appears on the message line.

The numeric keys do not move
in or light as the keys are
touched. The entered characters
are echoed into tfie entry box as
'*'. These measures are taken to
make the security. code entry-
operation as discrete as
-pdssilbkl ?. o -,ae-

Back-spacing is allowed if an
eFror is made during the entry

F

Ii
I

Figure 10 Menu Selections

of the code.
* * H *i - 5 ~~~~. . - -.'!.-- .-.- to

The keyb ard entry into setup screen is done bypressjn~the 's' key, the
code is entered using the numeric keys of the keyboard and the keyboard
ENTER button.

The acceptance or rejection of the code is acknowledged on the message
line. If the code was accepted, the subset touch of the SETUP field
will open the MIENU screen.

7

,<> INTERGRATED INDUSTRIAL SYSTEMS
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Once unlocked, the access stays free for one hour. This allows good
measure of freedom in screen switching'durin-g the`setu procedures but
automatically re-locks the setup screen.

The default security code is 2655684 (I2S phone number) and the unlocked';
time interval is 60 minutes. 'Theycanot be chianged fr6m within the GSP
program.

Editing of the POINTS.DAT file is the only to di these 2
variables. If

6.2 Menu Screen

6.2,1 List of $creens, -

See igure onpage 19 for the available selections for the setup

ana Eroublesnooung of me Gwar.,

The top itemperorms the return ck the OPERATOR PANEL
screen. It is fohl6Wi by the follo selections:

RANGE SETUP Screen* i

I

'I
-eI

:;,

* CALIBRATION Screen

'' * VOLTA LEVELSScreein v

,* 'DTA V tdCiERIONs s`e
k

STANDARDIZATION Screen

1' '*'E LANEOUS s

6.2.2 Selecting Items

Selection of the items is provided by tqouchimg of the appropriate
box. It can also be done from the keyboard.

Highliht the desired item using the cursorimovement keys, then
press RETURN.

'1

I
i

I
I
-A

6.23 Software Version

'Software version identification code is in the left top part of the
screen.

< R> INTERGRATED INDUSTRLAL SYSTEMS .
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6.3 Range Setup Screen

See the Figure 10 for the layout of the RANGE SETUP screen. f
63.1. English I Metric Selection.

Toggling between the ENGLISH and METRIC sysiem'of i units is
accomplished by touching the field labeled ENGLISH or METRIC in the :
top right portion of the screen. The labe dispays current measuring
system of units.

r~~~~~~~~~~~~~~~~~ -' -; if

METRIC RANGES' SWITCFROfNiS

. >S I .. ..... 2.i3I

A. '5: ±>- oe
B: ± C-,Dm3;: -~ Tren.t r.n-h -B->h" -. -
C: ± (m)1

ENGLISH. --A'NGES ___SWITCHPOINTS -

A: ..mil.. . L ±JJ

B: - i :-, ' :.-

C:±iilEml

Figure 11 Range Setip'Scr-i >e '

The keyboard equiat is hiting'of the 'e' key.

The switching is possible only when the SOURCE on both gauges is OFF.
If this condition is not met, a revinier is displayed in the message box at
the bottom of the screen.

During the switch, the present gauge sef vdkues are recalculated into the
other system of units and the deviations are disp.layed in the new units.

<4> INTERGRATED INDUSTRIAL SYSTEMS -
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A touch on the RETURN field will dose this screen and return back to the
MENU screen.

Upon return to, he OPERATOR PANEL screen, th6 scales of
meter/recorders will be redrawn to correspond with the new definition of
the ranges. Ihe labels of all readouts will be updated to the current units.

6.2.2 Setup of Ranges and Switchpoints

Each system, Metric and English has its own definition of the ranges and
the switchpoints for autoranging.,

The center portion of the screen contains the table of these items. The first'
column contains the range settings, the second the settings of the
switchpoints. Notice the slight vertical-offset of the switchpoint column.
So the vertical position of the switchpoint indicates which 2 ranges it
serves.

Touching of the display will select it for entry. The message box will be
updated to show a brief description of the variable. Use the keypad to

t enter the new quantity, do not forget to finish with the RETURN key.

Keyboard selection is done using the cursor keys. Use the keyboard
numeric keys for iof the number. entry with the

okeyboard RETURN.

Ther is Oh nyintd nmerpof ranges available.5 2 - - ~~~~~~~~~~~~s av a dsi e .!

< 0O2,O25 -0 05 10 ; 2 ,`3.0and5.6mdl.

,Metric:

-3,-5, 10, 2OW25 3fl, 200 and 250 um.
8 . ,-- . t -. .~~~~~, ..,'~' !''.-. ' a?!''~'''

If the numbernettered in the be, the etwill snap to the
nearest avdilable range. -

When entering new value, please:

* Pay attention to the units of the variable,

* keep the entries it each column monotonic, A as the lowest and C
the highest number.

INTERGRATED INDUSTRIAL SYSTEMS
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7.0 CALIBRATION SCREEN - - -

The CALIBRATION screen groups the variables intimately associated with
the gauging and thickness calculation. It sets up proper scaling and the
numerical mnatch of the measured thickness with selected engineering -
units.

See the Figure 11 for the layout of the CALIBRATION screen.

It has following components: .. f
: --.. - .DigitalReadouts -. .

.~~ . _ , -. .-- , -- ~- , ,;-, ' ;- t.;,--, -r:

* Message Window

RETURNField -

-.-* -8-FunctionButtons .. *,, -

'7 - -7 - , I

-Calib. coefficent.-

Calib. offset [IO]

Shutter ref. [mil] -

Shutter factor: .i:J

U minimum [MU)]

.U maiimum IV [] 0t|

U present . RJI J -

Thickness, [Mill

Figure 12aiibration Screeti- - - - -
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7.1 Variables Displayed.

.The variables are arranged in 2 columns for LEFT and RIGHT gauges.

Calibration Coefficient - Dimension: none. Description: The PRIMARY
calatiozipnadjustvment., Adjusjt to get true reading ofthe calibration
sanpie at.desired. comp;sitio, number...

CalibratiMo Offset - Dimensi; mV. Description: The SECONDARY
calibration-adjustment. Use-to-calibrate -the t-hicksample at the end of the.
applicahorrange. ! .

Shutter Reference - Dimension; mil or mm., Descriptiony The Reference
reading of the apparent thickness of the shutter, taken on the first
standardization If ologthe enable of ftheSHLTER. -,

-CORR. Njed to iropve thelPong-term stabilit.,
*; 4 J -zI ;> fv *RLr[t > , ,.

.ShuterFactor - ,Dimejnsion . ,%esr ipton: The Scale factor change since.
the "Shutter ref."'reading was taken.,

V Minimum - Dimension: Volt. Description: The conditioned* output of
. -,,-the pre-amp w~i~th'the. s rce~ Thelue was established during the
last standardzation. , - .

VMaxmum - Dixension; V lt-.Descrip'tion-, The conditioned" output of
*, te .pre amp' withthe .source, aONr andnQe n the ,reeasng gap. The

value was obtained during te last standardization.

:;. Present- hDimeension: Volt, - .kiption q hecqnditioned" output of the
.' . 6 w . j 4 t-. 9 ' . < r.14- 3 ffi .F.= z~s_:

Thickness - Dimension: mil, mm. Description: The calculated thickness.
.~~~~~~~~~~~~~~~~- , . 4

-*Note: The - cojition4".output of the pre-amp. The conditioning
involves the of fet and gitudedjustment of t~ze pre-amp
output signal. See the VOLTAGE LEVELS screen for the I
unadjusted pre-amp output.
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7.2 Elements of Standardization ''

The standardization determines the voltage level at the end points of the
measuring range.

V Minimum is detenrined during the standardization.' It is the f
conditioned* pre-amp voltage, measured with the iorn chamber
disconnected from the pre-amp. This is the condition that would be
encountered ith the iiifiiitely thi'ck sme in the measuring gap.

V Maximum is determined during the standardization. It is the f
conditioned* pre-amp voltage, measured with the source ON and no A

Saip ;in' the fi i"sing gap.;,
4~~ _ _ ____ _ _ _ _ _ _

V_ Presnt is the present reading of the conditioned prer-amp voltage.

*Note: - The "(Žonditioned"i:-oiip of the pre amp. The conditioning involves r
the offset and magnitude adjustment of the pre-amp output signaL See
the VOLTAGE L-VELS screen for the un-djusted pre-amp output. j

e ,f£ , Vus / 1 s : . .-- - -

,7.3 Calibrating the Gauge Manually
.;~ ~ ~~ - IA -s {*-}#

1"''"'. Gettwo (2) good'samrples f th material most commonly-used. If the
material is steel, the first sample should have thickness of about 100 mil,
the second one should be the maximum thickness that will be
eni6couhntered;bi less thian 300 iills. If other mateirialis are used, the
' - ; ihipii's slibd be~ pri6poft ally thicker or thiiufiei, depending on theY.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1
absorption cdeffiieHt. - ' - - -

2. becide-w a, composition number you want' to use for the sample I
material. Get into the OPERATOR PANEL screen and enter the
composition number.

3. Verify that there is nothing in the gap of the gauge.

4. Standardize the gauge. Make sure the standardization was successful. 1
'- -, rThere should be no bliking 'of STND button,-no messages-on the message
; ine. The TFHCKNES-S'-reading shlouid be 0.- -

5. Turn the source OFF.

6. Insert the first (thin) sample.

7. Turn the source ON. L

INTERGRATED INDUSTRIAL SYSTEMS
12S Gae Procssing Uaikwpd * 2002-11-0S 26

.1.



-'I

8. Get into the CALIBRATION screen.

9. Select the "Calib. coefficient" item on the screen and adjust it to get the
"Thickness" item display the desired thickness in proper engineering
units.'

10. Turn the source OFF.

11. Remove he firsttsa'mple.and insert the second thick) one.

12.' Turn the source ONll.
i I ' . 4 s---

13. Adjust the "Cal aiobra fft" diply to get the -proper thickness
reading in the "Thickness" readoutwindow. -

14. Turn the source OFF.

15. Go back to step 6 and the repeat the sequence until no adjustments
are necessary.

Ij

II
t.
I

1i

iI
L

16. You may want to'veiify the operation on the lowend by getting a thin'
sample and measuring it. There is nothing to adjust at this point. An error
- mayindicate inconsistency inialesith8r one Tfthe thicknesses is
improperly maparked or, possibly; the cohiposition is rot the same among
the samp es. - '

17: Mo"v 'bac'k it' the MENU -eien.dtoc dvth "SA-VE SETUP TO

DIK a f 'd$r ' ;'. ,;X,* t. - ' -k ' -I AT.. ....... . ............ O t e 4, ;

:-~~~~J ,:

IDISK" r A__ ___.' i_
- A

7.4 Canbraung me Gauge Automaucaily.

This procedure siim`pifies step e9of thsequence above.

Adjusting of the "Calibration Coeffident' to get the proper reading of the
thicknesses isddone automrala;y., I ,order-for it to work, the thickness of
the fist samilo must be entered in the O1ERATORPANEL screen into
the Gauge SET readoi6itof thef'gauge ebii calibrated.'

i
A

I

i

i

i

I Here is the complete listing of the new sequence.'

- : : . : t~~~~~~~ ~~~~-. 4 .: .. . -.. . 4. .

1. Get 2good samples of the material most comnonly used. If the
material is steel, the first sample should have il~iess of about 100 mil,
the second one should be the max thickness that will be encountered, but
less than 300 mils. If other materials are used, the samples should be
proportionally thicker or thinner, depending on the absorption coefficient.

<0> IMTERGRATED INDUSTRIAL SYSTEMS,
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2. Enter the thickness of the first sample into the L/R-Gauge SETwindow
on the OPERATOR PANEL screen. p
3. Decide what composition number you want to use for the sample
material. Get into the OPERATOR PANEL screen and enter the
composition number.

4. Verify that there is nothing in the gap of the gauge.

5. Standardize the gauge. Make sure the standardization was successful.
There should be no blinking of STND button, no messages on the message)
line. The THICKNESS reading should be 0.

6. Turn the source OFF. '

7. Insert the first (thin) sample. 5.

8. Turn the source ON.

9. Get into the CALIBRATION screen.

, - . 10 IO. Touclithe LI CAUBRATE button in the lower 1eft portionofthe l
,, C4!,BATI0N screen. The biitton will light yp na.d a er a few seconds

the new value will appear in the "Calibration Coeffident" readout and the
"Thickness" reading will match the thickness of the sample (entered as the

: ,;- - L/R Gauge SET before in the1 OPERATOR PANEL screen). The CALIBRATE
button willl go- OFF at the end of tli step. . ,

11. Turn the source OFF. , - [
12. Remove the first sample and insert the second (thick) one.

13. Turn the source ON.

14. Adjust the "Calibrate Offset~?dis`pay to get the proper thickness
reading in the "Thickness" readout window: -e i

15. Turn the source OFF. ,

16. Go back to step 7 and the repeat the sequence, until no adjustments
are necessary. ,

INTERGRATED INDUSTRIAL SYSTEMS
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17, You may want to verify the operation on theslow end by getting a thin
sample and measuring it.

There is nothing to adjust at this point. An error may indicate
inconsistency in the samples: Either one of the thicknesses is improperly
marked or, possibly, the composition is not the same among the samples.

18. Move back into the MENU screen and touch the "SAVE SETUP TO
DISK".

-. 7.5 Shutter Correction

The thickness of the source shutter is equivalent to about 180 mils of steel.
It can be ised as an additional calibration point,.' j improves the long
term stability-of the gauge., - - -

,This feature is turned ON or-OFF by the L/R SHUTR CORR. buttons.
Turning ON should be only done after the gauge has, been calibrated to
full satisfaction by following the procedures' above.

The Shutter Correction follows the normal standardization sequence with
t extra steps:

The SOURCE is turnedQFF, STNDVI button will-stay lit to indicate the
j standardization is still active.

The thickness of the shutter is measured by averag i a Iakge number of i
readings. --

a) if this is the fi na following the turning ON f this
feature, the result ofth6e avIeraging is saved as Shutter Reference". -

b) on all subsequent standardizations the result of the averaging is
compared with the Sh )r.e" value. The ratio will appear in the box
labeled "Shutter fat ents the gain change that occdrred since i
the reference readinigwas biken. This gain change is taken into
consideration in the Hiss calculation.,

v - v ~~~~ ~~1 . V*Ey; s , t

the value of "S' Iter Factor" i,,iested against reasonable limits. If the limits
- are exceeded eerro isgenerated. STND button will be flashing and an
error message will appear.

r i i, ' , - =, i *. . . Mi .*t -~~~~~~~~~~~~~~~~~~~~~~~~~~A e,

_. <Ed>INTERGRATED INDUSTRIAL SYSTEMS .
12S Gae Pcessing UniLwpd * 2291-ll



I1NOTE: With the Shutter Correction ON, the successful standardization finishes
with both SOURCE and STND buttons OFF.

With the Shutter Correction OFF, the SOURCE will be ON and the STND
button OFF.

8.0 Voltage Levels Screen

The VOLTAGE LEVELS screen displays the status of the power supplies
in the junction box, pre-amps and the A/D converter card.

See the Figure 12 for the screen layout. Notice the absence of-the keypad,
this is strictly a read-only screen.

r

- The-readouts can-be selectedWy-tiouhliugor by using the cursorkeys, but
only to display the brief description of the parameter.''

SOURCE and STND buttons are also provided. They can be controlled by
touiching or-by the fundion keys from the keyboard.-- '

F7 toggles the left standardization ON/OFF

F8 toggles the right standardization ON/OFF

-

1I-
I

I

F9 'toges'the left 'source ON/OFF' -

Ion Chamber

5U Power

-12V- Power-

+24V Power

. -24U Power

Left Pr eamp.

Right Preamp.

Zero of FA'

VOLTAGE LEVELS+

[U)

- *E=s*5Ss1" - U]

~~ ' 3; ~~EUi
[V)

5- EU)[VF

I

L
f

iEjXlil&|tjs lirss

ii

II
I

I
I
i

q

.1
5

4

i

I
Figure 13 Voltage Levels Screen
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F10 toggles the right source ON/OFF

The touch of the RETURN field or typing of Yr' will result in the return to
the MENU screen.

8.1 Variables Displayed

1. Ion Chamber

Nominal value is -360V, tolerance 10%. This is -the-high-voltage power
supply. It is a DC-DC modular converter operating from 12V DC and
located in the junction box.' It pries the bias of the ionization qhamber.
The loss of voltage would resl't in 0 output of the pre-amp. High noise or,
ripple on this power supply would degrade the signal of the pre-amp.

2. 5V Power

Nominal value is 5V, tolerance 5%.
This is 5V used locally in the junction box. Itis derived by the 12V power
supply by the on-boa rd regulator. Im otanitfor several logic functions
performed on the signal card of the junction box.

3. 12V Power

Nominal value is 12V, tolerance 5%.

Power supply is located in the junction box, operates the relays of the pre-
amplifier.

4.' +24V Power '

5. -24V Power -

Nominal'value is 24V; tolerance ' - 0

This a dual-voltage power supply located in the junction box. It supplies
power to the analog section of the pre-amplifiers.i't5V for analog circuits
is derived by the local regulators.

- 6. et Pre-amp

7. Right Pre-amp

Outputs of the pre-amplifiers. 12 to 16 Volts on the typical gauge.

.NTERGRATED INDUSTRIAL SYSTEMS
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Note: Do not confuse with the CALIBRA7TONscreen display of the
variables "V minimum", "V maximum" and "Vpresent". These are
based on the "conditioned" pre-amp ouitput, and cannot be readily
related with the levels displayed here.

I
8. Zero of A/D . ,; . , I

Nominal value is 0.00, tolerance +/- 0.02 Volt.

Zero of the A/D converter card.

9.0 D/ACONVERSIONS SCREEN

- -9.L~~~~~~uIrpose ;1: � , � -1 � 11 ". __ �-, I - , - - .. I ,. . . I.

A
i

i

4

i

The standard GSP system has total of 8 D/A converters. Each converter
has a pair of registers associated with it. lhe GSP, priogram writes the into
the data register, the zero-trim registers serve- as the offset adjustment.
This screen allows these values to be observed. 4

The registers are arranged in'2 columns with data in the first and the trim
registers the second.

See Figure 13 for the screen layout.

- 9.2 Gauge -Bi ,D/A's -

tk

i

f

.A
ii
7

I

4

I
1:7.
a

iII

I
I

F

I

The two 16-bit D/A converters are located on the National Instruments
Data Acquisition card. Their range is +/-lY. They10,are meant to be used
as the bias for the summing amplifier located on the Signal card of the
junction box.

The standard gauge software ,does notusp -this functio, n,, therefore the.-
data and zero-trim values should both be left at the default setting of 0.

9.3 Other D./A's

The IP-DAC module on the Industry Pack Carrier board provides six
12-bit D/A converters. They are configured for +/-10 V output.

I

L
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The "Left deviation" and the "Right Deviation" D/A's are used to produce
the analog voltage proportional to the gauge deviation. The scale factor is,

in English units, 1V
'RDTOA CONUERTERS -' rm per mil or Metric 1 V

DTOA ZERO TRIM N L per 25.4 um. The
r~m T1~i outpuit zs ero

Left gauge bias IRV J 4 g the
* Right-gauge bias- E _5 .-'' _j M:istandardization or
, Left deviat ion,' [Ui Ii _'- i when the SOURCE

Right deviation - [s FF. Tlhe output
L |L v. indicator [U] JTh'~T , = l <ff;,-1l ,range of the analog

dev tion is +/- 10
P.dev. indicator CUI ~ ri1or +-254 urn

:'Draf t rU] l

[VI 1 C¶ -II Th&'L.Dev.
Indicator" and

in~~ ENTER ~~"R.Dev. Indicator"
D/A's are used to
generate voltage for

.__ driving the external
-Figure i4 D/A"Con;%rslon; Scfien ^- .- ;:; { i !- - -- md ~ meter with the /--

'' i-; i e - - .>i t --- i --- - < - : - ~. 9-10 V span. This can
be used as deviation dsplay wi3 raiigs opiat iparallel with the
-deiationfimeters on thO OPERAT PANEL seen bf the GSP.

.. ~~~~~~~~~~~~~~~~~1~ ,.` .v~ bL-A 6 iihl "Dra,8'DA ft - 'd-
w~~~~~~~~~~~~~~/ s tww_.fie- t uJ tg 6

The draft is the ratib o(the lower gauge set,
expressed in %ai. W g. s

T -,.Th -riz e restsers serve s ffstadjustment eyn be
man uaallyminanpiWiAted and.are saved as the part of thegauge setup

The zero tirn iegistbrs cover the full range of the D/A. This makes them
useftiforftstiing of .thei - . jv- / 6ertes i - ~ .'

Ideally, in properly functioning converter outputs, the voltage is the sum
of data and zero-trim registers.
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10.0 Standardization Screen

See the Figure 14 for the layout of the STANDARDIZATION screen. [
10.1 Purpose .-

This screen is useful for the 'debuggingof standardization problems and-
for the Verification of some of the t perned.during the
standardization. -- ,

F
Most of the variables are n tadeeper
Aundersfanding of lhe gauge otwe ...

~~MA L I ___ _- -___ -a __ . ? _

P -ogramo une e._

- , , This reister indicates the state of the standardization sequencer. For
* ~~~~~example, when the

___________ ~~~~~~~~~~~ ~~~is- O 'the
= , - , ,- ,, STANDARDIZATION [ - stafl4ajdLZaJofl

.E. -,16RIHT 'IJ sequencer is at 0. The f
''Prtgrari Ster t i9 " 1 S , .~ta~ndarcdiz,=a~tr~i,,or sqtarts with the

sequencer forced into the state 1.
Averaging Co~~~fl [~1)1~ The finishing and closin down

Accumulatwr ,: ;| = i B oc~cu~Mrsg t twh e statej, O0. This is not a
Average . register to be casually tampered

,, Re~ la '- -; - -- *~~xs,'-eic , -1-
A/D channel gainA flu ri cng =[-The accurate standardizationm

AO chainel ~~~~~~ ~ depend on ayeragn ltie
t letal In Gap [i-_1' _ i 1 readings. Te averaging process is

_sbeydis I ying the
ENTER nvker o~s~p~es to e taken,

contents of the suuninug
S. ,6 .,, ' i' _ '^- ?*; '-'' '' ' 'umlator nd the result of the

Figure 15 Standardization *............. .a~v,,eraging. This is what the next 3

. !~~~~~~~~I
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Averaging count - Number of samples to take during this averaging.

* ,Accumulator -. Contents of the summing accumulator.

-* Average - Result of the averaging.

-; * , Relays - -The'state of the pre-amp relays is visible in this register. The
relays can ilsd be set to particular configuration from here.

~~~ay ca,, S In

See the table bebw for the meaning of the relay configurations and the
corresponding value of the "Relays" variable.

Relay State : 1...On 0..Off.

STATE 7 KH4 KH3 ; 1 - KHl 'RELAYS" |

Meaire . 0 . :O. 0 1 0001

Zi 1 0 0 0 0010

Z2 Precharge -1 . t .. ,-r 0 ; 4 i'-- 1001

Z2 _ -, , 0101

Comment Precharge Fllter On Disconn. Ion Unground "Relays"
filter j__ _ ; Cainber Ion Caber [Variablea :�

I

I I

I

A/D channel gain - The default value of 0 shiuld be leftere. Changing of
fhe gain is not supported by the standard gauge software.

k4 ' -, t ' ,.' ; e

* A/D channel [%] - The default value of 0 should be left here. This item is
, - assocatw ithe ~ ale bove wSiPh i by the standard

; ~gage softwatre.;->r e . -- , , <}.--t

* Metal In pa-- $Tis4 able displays th&e status of the:Metal-In-Gap
(G) signal., L variAble,0 Qeans FALSE, 1 means TRUE.

..

See the MISCELLANEOUS screen-for setting of-te MIG threshold.

11.0 MISCELLANEOUS SCREEN

ZI

t.

11.1 Purpose
4 : .- -� � -ej , -'i-, , --i.: 1, -- , I.

�, 1 " �.; �;I - �- - � � j, I I .

.I - I- , - , . , ,, , I " - 6.I I I. ; -1- � - -1 ., ,

The variables in this screen are not directly associated with the gaging.
They perform important selections, error threshold settings, etc. for both
gauges. See the screen layout in the Figure 15 on the next page.

The screen has room for 16 variables, not all are assigned and used.
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I

1--:

* RETURN ~MIS'
1110 threshold

Sr~etincot into-mnl

PIMP" Inp. blnrk.d -v

, * *r4u. b1.n. P .

Pre..ip output. *MCPPt;%bie ftninIgu

Ft ...r.,d

Moose pinter ON

Pseudo qoo-9o nt. tanden nit1

CELLANEOUS

FiNDIDECI

F

1-
r7.StrIv wraf~iing salection

. . ffl_

. . ~ .I

Figure '16 Miscianeous Screen
n s [

wil. discuss the meanig of each item. -

- .__.. -. . -g -ti

' ; -. ; lstn

11.2 MIG Threshold , -.

1V I w 5~-* iensin:-ml ormm dpending on' theEngls,' Metric.
.,^¢<j|j<->- -.;if . 4 ..* jth- f -1., ; , 'ld is re -.uatd so

f thee English Metric selection chnghsathe reashold i recalcated, so
the physical dimnension remains unchanged. The' Metal-In-Gap signal is 0
(FALSE), if the measured thickness is below this threshold, and it is 1
(TRUE), if-the measured thickness.is above. ..
This.variable is saved as te p ~rttof tle gauge setup.

,

I
II
P
4

I

I

i

I

I

l

11.3Source. Time-out.

Dimension: seconds.
L.
-LWith the Metal-In-Gap FALSE and no standardization taking place, the

shutter will close after the time determined by this variable.'

his variable is saved as the part of the'gauge setup '
X~~~~~ ( ~- i-r-2,,-,-

LL-
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11.4 PCIM Blocking

This logical variable pertains to the operation of the PCIM card, which
provides the optional interface with the GE Fanuc GENIUS I/O system.

If 1 (TRUE), this variable blocks- any ianges caused by the commands
from the PCIM datagrams. inis is convenieet durinig- the' start up, setup or
debugging. This does not stop the broadcasting o the global data from
the GSP.

The 0 (FALSE) will let the conmmands be executed as designed.

This variable is saved as the part of the gauge setup.

:11.5 Serial Comm. Echo

This logical variable pertains to the operation of tesal interae.
If 1 (ON), the received characters are echoed as they are received. This feature is useful during
troubleshooting. The gauge behaves and responds like a terminal. i
The change will not take effect until the GSP program restarts.
This variab'leis's'aved 'as the part of the 'gaungesetup27lThe default alue is0 (OFF).

- ii D -

11.6 Serial Comm. Blocking 'l

Thi's logical vatriable'pertsto the serial interface.

If 1 (TRUE), this variable blocks any changes caused by the commands
received by ' serialfit'rfatce. Th iti so ni ifndin the start up,
setup or debugging. This does not stop the replies to the inquiries directed
to the DSP. -' : -

The 0 (FALSE) will let the commands execute ncormfally '-.

This variable is saved as the part of the gauge setup. ' ''

11.7 Reserved . y :
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[MS Cage Pmcessing Umitwpd. 2002-1-N 3



i
ii

F

i

11.8 Pre-amp Offset Tolerance

Dimension:'mV.

This variable sets the limits of the acceptable offset of the gauge pre-
amphfier lage offset of the pre-am pmaybe an indication of the serious
problems.

If the "V Minimum" in the CALIBRATION screen falls outside of this
limits, the standardization error will be indicated.

This variable is saved as the part of the gauge setup.

The default value is 500mv.

11.9 Pre-amp Output Tolerqnce

Dimension: V. ,+ , ;

- This variable Sets the minimum acceptable level of the pre-amp output
Low pre-amp voltage (with no metal in the gap) indicates problems with
the pre-amp, source or ion chamber. -

:- If the "V, maxmum"t gin then ,C2ALIBRATINscreen falls below this limit, the
standardization error will be indicated.

This nabl, e Isaved, the pjtof Regauge setup..

The default is 5 volts''

I I

i

I

I

5
-.1
I

II
I

4

t
iI.

I
11.10 Resieryqd,,Bl.at, : -

.._ _ |

11.11. Reseryed'-'i''

11.12 Reserved

11.13 Mouse Pointer

This logical variable makes the mouse pointer visible.

This is needed when operating the gauge with the mouse. It may be
useful during the troubleshooting of the touch screen operation. The
arrow marks the position where the touch was recognized.

1 turns the pointer ON, 0 turns the pointer OFF.

<4> INTERGRATED INDUSTRIAL SYSTEMS
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The change will not take effect until the GSP program restarts.

This variable is saved as the part of the gauge setup.

11.14 Pseudo Gauge

The nominal gauge set is frequently used to determ-tine the reduction ratio
which is used to set up the speed relations between the electrical drives of
the mill.

The special case,
of a 3-stand
mills operating
with only 2
gauges requires
the nominal
gauge setting-
even for -the.
gauge that is not
present, the
pseudo-gauge.

-MIDDLE- GAMGE SET. [mill,-
.

:I

1.

RANG-NG -

I
I
I

i

J�

4

t

I

When a pseudo III-I
gauge is used
-the OPEkrOR -MOmPOSITION
PANEL changes -;

Mu=lu'-i o sFi 7eudo Gauge Scree,

t.

i
The pseudot
gauget set read~outt is Io dleii tX upper row of the riami 'readouts of the
OPERATOR PaNEl scree. TW~e compositon readout is i the lower left
corner of the sreen. -- l -.

See thie Figuire 1a for the 16out of the screen with the pseudo gauge in the
middle.

4
.i

F

I

F

i
i

1.I
zI

I
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This variable provides the selection of the pseudo gauge set:

* 0 no pseudo gauge set, norm al screen, I
* 1... pseudo gauge left,

* 2 ... pseudo gauge center,
F

- - : 3- pseudo gauge right.: u

NOTE:- GSPprograqm must be restarted after the change.
v 0 , ftr ' IHe

This variable is! saved as the part of the gauge setup.: _

P~~~~

-115 S~trip Profin Sele~ction-

- '- eleds te strp pofiep .operatio T 1he'SIP Digital 24" module must be
i--inst~led for xntroof the motion. The main screen layout

-willbe Laged.

12$) SAVINGT H- rET

T-All the va les fl need to be saved in a file, so they
I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

can be restored on the pow oth GSP program art.

,he file name -is'- ePOITS.'JA:TgTl c'ated imthe .\DAT subdirectory
' -which njist' be created -for tl~is se during the gauge installation.

If the GSP program is, raig with the "-4' command li'ne option (Demo
, ,' -ie ofoperation), fii1NTSI T Me tat is created will be the
current directory on th firs t save comm and. ,

If the file ,does not exist, or was deleted, the gauge restarts with the
,efault parameters. L

The command for saving of the setup is issued by touching the "SAVE
SETUP TO DISK' bar in the MENU screen. By keyboard it can be done by ,

selecting the bar using the cursor keys and pressing the ENTER.

The old POINT.DAT file is renamed to POINTS.BAK before the new ;
POINTS.DAT is created.
When editing, the care has to be observed to edit only the numerical data
and to keep the original formatting.
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12.1 Sample File

Program Version: Version 940913-b
COMMAND LINE OPTIONS
Demo Run: -d
PCIM Poll: -pxxx Default is 0x3¢0
PCIM em: -Pxxxx Default is Qic800
IPAC Port: Defaultfis-Ok6l0'
IPAC Mem: -Wxii Default is OxeOO '
"X' is Hex Digit

-7 _ ._ .

12.21Wanul Edit - --

'The fileisi'n readable form and can be easil-y'viewed and edited with any
editor program.

variables that are not accessible from thee GSP program for any changes.

By default the security code is 2655684.0 and the time-out interval is 60.0.
If the change is desired, these 2 entries must be edited.

13.0 EXITING TO DOS

iI
.II

i
I
t

t
11I

4

k

I

.1 i

I

II
- I

13.1 Purpose

During the setup or startup the GSP program needs to be exited in order
to run utilities or any other programs.

The orderly exit is in the MENU screen, the bottom bar labeled "EXIT TO
DOS". Touching i will stop the GSP operation and the familiar DOS
prompt will appear.

6I.II

k

3
t
I

13.2 Restarting the GSP Program

The GSP program name is GAUGE.EXE. Typing the GAUGE.EXE at
command prompt will restart the program.

<4> INTERGRATED WNDUSTRIAL SYSTEMS
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*

13.3 Command Line Options

There are several command lineboptions available.

NOTE: 'x'Ybelow is a hex digit and''-' can be substituted by '/'

* -d is the demonstration version that Will run on aany -IBM AT
compatible computer with the VGA aaapter and thi mouse. It
bypasses checking for some key peripherals, simulates the AID
outputs etc.

* -pxxx setsgPCIM I/0 port address;, xxx are hex digits.

* -Pxxxx sets PCIM memory segment, xxxx hex dgits.

* -ixxx sets the IP carrier board port address, xxx are hex digits

* -Ixxxx sets the IP carrier board memory segment.

* -? prmits followng help message:

- 9 @ - . e : . , .'e_ . .!- --. , '. -

I

-!, I �' i I I 7 I . I I

: 1. a I . _.. I - .
-,. 'i _ - . _

- sr� - .�_ w . r- �- .:�� i .- A �. � .,

-4. 4 44

44 2.

4' 44

-4 i4 -

. } F ' E e

. ,

-. t

: .... . s; * :

! , j w ' f x ' ' ^ . Ow !

.:D
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r
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L
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APPENDIX A - Gauge Signal Processing Unit Test Procedure

This procedure describes the steps required to get the gauge up and running
for the first time. It is assumed that the associated desk is powered and
PROPERLY GROUNDED.

The following documents should be referenced during this procedure.
* Gauge Signal Processing Unit Manual
* Gauge Interconnect Drawings

STEPS TASKS

1. Initial System Check a. Check ALL cables, wiring and connections. An error in wiring can
cause costly damage to system ports.

b. Check and configure the option jumpers and/or switches on the
following cards:

* National Instruments Multifunction I/O Card
* SeaLevel Systems Serial 1/0 Card (if used)
* Industry Pack ATC40 Carrier Board
* Industry Pack IP-Opto Driver Module
* Industry Pack IP-DAC Module
* PC Interface Module (PICM) (if used)

c. Disconnect cables to the National Instruments Multifunction card and
the IPO Opto driver Module before proceeding.

d. Before installing the source capsule into the source head assembly,
Pursue UWliii rL -st;j a .U s -;.U.U
%IAMwQLUs J Wnuucr oeauJo W ULL UIQ ZllIp W~ugnar

2. Exdernal Voltage Check a. Check for presence of +24 volt power on the Phoenix terminal block
for the Opto Driver Module: NOTE: This is the Desk +24Vsuvoly, not
the power sugglv in the !unction bar.

b. Apply power to the gauge computer.

3. GaugeSoftware and Touch- a. Be sure that the software for gauge operation is properly loaded and
Screen Verification. the touch screen is calibrated.

b. Turn off power to the gauge computer.

c. Connect the cable to the IP-Opto Driver Module.

4. System Power and Voltage
Check

a. Apply power to the gauge computer.

b. Check that the gauge junction box has powered up, as indicated by
the power LED's located in the junction box.

c. The green "Source Off" lamps on the C-Frames should be on, and the
red "Source On" lamps should be off.

<> INTERGRATED INDUSTRIAL SYSTEMS
appfdixAwpd * 1998.05.01 1



Touch Screen Gamma Gauge
Entering and Editing Alloy Compensation Numbers

1. From the "Operators Panel" touch the "SETUP" box in the lower left -hand corner.
A keyboard will appear and you will be asked to enter the security code to unlock the
screens. Type in the security code, which is 2655684, then touch "ENTER". This
unlocks the test screens for a period of -1 hour.

2. Touch the "SELECT ALLOY" box located in the middle of the "Operators Panel"
above the composition number. This will open up the "COMPENSATION
TABLET -

Note: "SELECT ALLOY' is the boot up name. This name will change to the name
of the alloy you select or entered into the "COMPENSATION TABLE".

3. To enter a new alloy select any empty box in the "COMPENSATION TABLE" and
then touch the "EDIT" box in the top right hand corner. This opens the
"COMPENSATION TABLE EDITOR" screen.

4. The "COMPENSATION TABLE EDITOR" has a touch keyboard with three
columns for alloy information:
* "ALLOY NAME": Enter the name of the alloy
* "COMPOSITION": Enter the composition number that you determined is

needed for this particular alloy.
* "COMMENTS": Enter any notes or comments you might deem necessary.

5. When finished touch the "SAVE" box and then "RETURN" to get back to the
"OPERATORS PANEL".

You will notice that the new composition number is displayed and that the "SELECT
ALLOY"' box now is displaying the name of the new alloy. You can toggle between the
"OPERATORS PANEL" and the "COMPENSATION TABLE" without entering the
security code. The security code is only needed to add or change alloys in the table.
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I 2S AGC
GENERAL COMMENT:

ROLL ECCENTRICITY WILL LIMIT ANY AGC
PERFORMANCE. GOOD ROLL GRINDING PRO-
CEEDURES MUST BE EMPLOYED. HOWEVER
THE 125 AGC CORRECTS AT INTERVALS AS
SHORT AS 2'. ANY ECCENTRICITY RESULTS
IN AN IMMEDIATE CHANGE IN MEASURED
LENGTH OUT (Lout). THUS THE AGC WILL
REACT QUICKLY TO MAINTAIN CONSTANT
EXIT THICKNESS.

NONUNIFORM HARDNESS IN THE MATERIAL
WILL RESULT IN AN IMMEDIATE CHANGE IN
LENGTH OUT. THE AGC WILL DETECT THIS IN
THE FIRST 2" LENGTH AND OUTPUT A
PROPORTIONAL CORRECTION TO THE HYDRAULIC
SCREWDOWN.

AGM. PRIMARY LOOP
VOLUME EQUATION

VOLUME IN = VOLUME OUT
LENTHhi X TWhC X V!DTI% * LENGTHOUtX THIrO.tX VIDTH ,jt

Lin X Tin X )(in = Lout X Tout X vout
Lin X Tin = Lout X Tout
Tin = Gin NOM ± Gin DEV

Lin IX EGin NOM ± Gin DEVI = Lout X Tout

Lin X [Gin NOM ± Gin DEVI
Lout

DIGITAL TACHS OUTPUT 8,000 PPF
TO CORRECT EVERY 2' Li = 1000

LI ENTRY LENGTH
Lo EXIT LENGTH

AGC SECONDARY LOOP
EXIT GAGE AVERAGING

c0

8

._

: -,

4!

! cm
0.

Im

;-w

I-
.r

Z0

-3

w

EXAMPLES
Tout SCREmWo

Lim K [CM WN + OGV] LUnit X Tout? RESULT CORRCION

1000 .1o000 .0000' _ 2000 .0500' .0000 0

t000 .1000- +.OW4 - 200 .0502' +.002 DOWN 2

1000 .1000- -.0006' - 200O .0497' -. 0003" UP 3

1000 .1000- .0000" - 1992 .0502' +.0002? DOWN 2

1000 o.1000" :0000- 2012 :0497. --.003 UP 3 .

1000 .1000' +..0004 2008 .0500 .0000' 0

1000 .1.0002 -.00' 2000 .0504" +.0004" DOWN 4

1000 .1000- +.0003" 1998 .0502' +.0020 DOWN 2

1000 .1000" +.0010 . 2088 .0484" -.0016' UP 16

1000 .1000' +.005'- 1930 .0521' +.0021' UP 2

NOTE: THICKNESS AND LENGTH VALUES ARE
EXAGGERATED FOR EXAMPLE ONLY

TOTAL Lin10600-20 INCHES OF STRIP AND
10 PROPORTIONAL CORRECTIONS HAVE BEEN
MADE!

L I ;1 F 4 | ~~~a wr TAM

I lwel In a Ist I I I 4L

or~~~~~~~~~~b AN
I ' t !t t 'I > A-l~~~~~~~~~PO

Lb1.

US-JAPAN-ElJRoi PATENTS

12S PATENTED HYDRAULIC SCREWDOWN

THE HIGH SPEED PRIMARY LOOP DOES NOT
REQIRE OR USE EXIT DEVIATION: (GAGE) HOW-
EVER IF STRIP WIDTH CHANGES DURING REDUC-
TION, OR-IF SLIGHT ERRORS IN TACH WHEEL
SIZES, OR DIFFERENCES IN GAGE CAUBRATION
THE..SYSTEM WILL AUTOMATICALLY COMPENSATE.

THiE .SECONDARY AGC LOOP CONTINUOUSLY
AVERAGES THE EXIT-GAGE DEVIATION. IF THE
AVERAGE IS..NOT ZERO THE COMPUTER WILL
PROPORT4ONALLY MODIFY THE PRIMARY LOOP
ENTRY LENGTH COWNT TO BRING THE EXIT
GAGE AVERAGE TO EXA&TLY ZERO.--- - -

ALSO THE AGC HAS.AUTOMATIC MAJERIAL.
HARDNESS COMPENSATION SOFTWARE WHICH
COMPARES ACTUAL THICKNESS OUV(ATout)
WITH. CALCULATED (Tout) AFTER THE CORRECTION.

100 -DIGITAL
VERY FAST - TYP .001" in .02 SEC.
ACCURATE - .00005' RESOLUTION 2HI-4HI

.000005' RESOLUTION Z MILL
HIGH YEILDS - TIGHT TOLERANCE

:S1 ~~~~~I "

-. D i < J4I
I II. r

I,_ =,-9,W as lo W s V X~~~~~~~~~~~~~~~~~~~~~~~~
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_AGC
GENERAL COMMENT:

ROLL ECCENTRICITY WILL LIMIT ANY AGC
PERFORMANCE. GOOD ROLL GRINDING PRO-
CEEDURES MUST BE EMPLOYED. HOWEVER
THE 12S AGC CORRECTS AT INTERVALS AS
SHORT AS 50 MM. ANY ECCENTRICITY
RESULTS IN AN IMMEDIATE CHANGE IN MEAS-
URED LENGTH OUT (Lout). THUS THE AGC
WILL REACT OUICKLY TO MAINTAIN CONSTANT
EXIT THICKNESS.

NONUNIFORM HARDNESS IN THE MATERIAL
WILL RESULT IN AN IMMEDIATE CHANGE IN
LENGTH OUT. THE AGC WILL DETECT THIS
IN THE FIRST 50 MM LENGTH AND OUTPUT
A PROPORTIONAL CORRECTION TO THE
HYDRAULIC SCREWDOWN.

RN

MrMi.
MMAU

AGOPRIARY LOOP'
VOLUME EQUATION

VOLUME IN = VOLUME OUT
LtNfr, X ThYOC< X VIDT*,1 * LENGTHutX THJlaDtX lIDTHo,,t

Lin X Tin X sin = Lout X Tout X 10out
Lin X Tin, = Lout X Tout
Tin = Gin NOM ± Gin DEV

Lin X tGin NOM + Gin DEVI = Lout X Tout

.. Tout = Lin X [Gin NOM ± Gin DEVI
Lout

DIGITAL TACHS OUTPUT ZO,OOO PPM
TO CORRECT EVERY 50 MM Li = 1000

Li = ENTRY LENGTH .
Lo EXIT LENGTH

AGM SECONDARY LOOP
EXCT GAGE AVERAGING

Ga

U

F

L

I -

-'V
IL,

0

* 0

U

0

0

0 --

C,

CI

3...

TAOH lb

'EXAMPLES
Tout SCREWDOW

L x [Gi MM + n EVI _ - t x TwI REStT EUTCOEC1Cne

1000 1.000mm 0m 2000 .500mm Omm a

1000 1.000mm +.008mm - 2000 .504mm +.004mm DOWN 4

1000 1.000mm -.006mm - 2000 .497mm -.003mm UP 3

1000 1.000mm Omm - 1990 .502mm +.002mm DOWN 2

1000 1.000mm : Ormr _. 2012 .497mm -.003mm UP 3

1000 1.000mim +.010mm _ 2020 .500mm Omm 0

.1000 1.000mm -.030mm . t980 .490mm -.010mm UP I

1000 t.O00mm +.021mm _ 1998 .511mm +.011mm DOWN 11

1000 1.000mm +.051mI -_ 2088 .503mm +.003mm DOW4 3

1000 1.000mm -.081mm - 19.30 .475mm -.024mm UP 24

NOTE: THICKNESS AND LENGTH VALUES ARE
EXAGGERATED FOR EXAMPLE ONLY

TOTAL Lin-10000=.5 METERS STRIP AND
10 PROPORTIONAL CORRECTIONS HAVE BEEN
MADE!

. . fi 9 Apt: J

S~~~ I ,

.LA-

Ab,

20.

TI

I aEV

THE HIGH SPEED PRIMARY LOOP DOES NOT
REOUIRE OR USE EXIT DEVIATION;-`GAGE) HOW-
EVER: IF STRIP WlD*'CHANGES DURING REDUC-
TION, OR-IF SUGHT ERRORS IN TACH WHEEL
SIZES, OR DIFFERENCES IN GAGE CAUBRATION
THE SYSTEM WILL AUTOMATICALLY COMPENSATE.

TME SECONDARY' AGC LOOP CONTINUOUSLY-
AVERAGES THE EXIT GAPE DEVIATION. IF THE
AVERAGE:'iS NOT ZERO THE COMPUTER WILL -
PROPORTIONALLY MODIFY THE. RRIMARY L02LOW__
ENTRY LENGTH COUNT TO BRING THE EXIT
GAGE AVERAGE TO EXACTLY"ZERO. - - -

ALSO THE .AGC HAS. AU.IOMADC MAXiERiC- -
HARDNESS COMPENSATION SOFTWARE WHICH
COMPARES ACTUAL THICKNESSQUT-(ATout).T - -.

WITH CALCULATED (Tout) AFTER THE CORRECTION.
US-JAPAN-EUROPE PATENTS

12S PATENTED HYDRAULIC SCREWDOWN

1OO% DIGITAL
VERY FAST- TYP 25 MICRON in .02 SEC.
ACCURATE - I MICRON RESOLUTION 2H1-4H1

.1 MICRON RESOLUTION Z MILL
HIGH YEILDS - TIGHT TOLERANCE

-. 12S AGC 1
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OVERVIEW

This V3s Radiation Training Program is designed to help you, the customer, to
understand the basic operation and safety procedures.

First and foremost, SAFETY is our primary concern. The gage itself is a very safe
device and is virtually impossible to damage in such a way as to pose a radiation
hazard. This does NOT mean that untrained personnel are allowed to do
anything they want to.

This is NOT a maintenance manual, only an Operations and Regulations
Manual.

This does NOT allow you to perform any maintenance on the gage itself, with
the exception of changing indicator lights with power off.

If, after completing the material in this manual, you have unresolved questions
or desire more in-depth training, please contact us at (203) 265-5684. Your
inquiries are always welcomed.
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2. SAFETY

Congratulations on-receiving your PS Gamma Radiation Gaugel -,ur company has
many years of experience with these gauges and is extremely proud of our safety
record. While the gauges we produce are low level, our companys' primary concern is
the continued safety of all our customers. It is therefore appropriate to establish some
guidelines on how to conduct yourself in the areas where these gauges are in use.

Our gauge, physically, looks like an elongated "C". In the open end of the
C-Frame is where the radioactive source housing is located. DO NOT place any part
of your body in this open air gap.

Mounted on top of the C-Frame are two (2) lights, one Green, one Red. With the gauge
system powered, the Green light indicates the source is covered (shutter closed) and the
-gauge is not-active. -The-Red-lght indicates that-the source-isexposed -(shutter open)
and radiation is present. When the Red light is lit, stay at least three (3) feet away from
the gauge. To physically verify the position of the gauge shutter a glass peep hole has
been installed on the front of the source housing. Green and Red strips have been
painted on the shutter to correspond to the C-Frame lights. On the outboard side of
the C-Frame is a label containing the "3 Foot Warning". This label must be maintained
on the C-Frame in legible condition.

There are three (3) factors that should be used to minimize your exposure to radiation:
Time, Distance, and Shielding.

Time: The less time a person remains in the area of radiation, the less of a
radiation dose that person will receive.

Distance:

Shielding:

The intensity of radiation and it's effects fall off sharply as you move
further away from the source. For example, by moving twice (2x) as far
away from a radioactive source, you are exposed to One-Quarter the
amount of radiation, moving three (3x) times as far away means One-
Ninth the exposure and so on.

Protective material placed between you and the source reduces the level
of radiation passing thru, and thus the amount to which you will be
exposed. In nuclear gauges, this protection is provided in the source
housing.
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It is appropriate to mention a word about ALARA. ALARA is an acronym. It's
meaning is: As Low As Reasonably Achievable.

ALARA refers to the exposure level for those who work with radiation. It must be
emphasized that ALARA is not a dose limit, it is a method of work. It is the
responsibility of management and the individual worker to continuously strive to
lower exposure levels. This joint commitment to a continued safe work environment
Can Not Be Over Emphasized.

To summarize, if the shutter is open and it is not necessary to be in the direct vicinity of
the gauge, DON'T. If you do need to work in that area, minimize you time, when
possible close the shutter. If involved in a long term project, turn off the system power.

REMEMBER - The most important step in any procedure, is your personal saftey.
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3. U.S. NUCLEAR REGULATORY COMMISSION REGULATIONS

I2S has two (2) licenses from the U.S. Nuclear Regulatory Commission. They are the
following:

License #06-21253-01

1) Installation, relocation, repair and servicing of the gauge, including the leak
testing of sealed sources and radiation surveys of devices for other persons.

2) Instruction and training of individuals in the use of the gauging device.

License #06-21253-02G

The licensee (12S) is authorized to redistribute the devices containing sealed sources
specified in this license to persons generally licensed pursuant to section 31.5, 10CFR
part 31 (copy enclosed) or equivalent provisions of the regulations of any Agreement
State.

Unless you, our customer, are specifically licensed by the U.S. Nuclear Regulatory
Commission or an equivalent Agreement State, you are considered to be a general
licensee. As such, you have certain responsibilities as regards to P2S Gamma Radiation
Gauge. Title 10, code of Federal Regulations (10CFR) defines conditions for use of the
gauge. The sections that pertain to you (copies enclosed), the general licensee are:

- Section 20.2201, 10CFR20
Reports of theft or loss of licenced material.

- Section 20.2202, 10CFR20
Notification of incidents.

- Section 30.34, 10CFR30
Terms and conditions of licenses.

- Section 30.51, 10CFR30
Records.

- Section 30.52, 10CFR30
Inspections.

- Section 30.53, 1OCFR30
Tests.
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- Section 30.61, 10CFR30 -

Modification and revocation of licenses.

- Section 30.62, IOCFR30
Right to cause the witholding of recall of by-product material.

- Section 30.63, 1OCFR30
Violations.

- Section 31.5, 10CFR31
Certain measuring, gauging or controlling devices.

* Special Note: Section 31.5, 10CFR31, is the authorizationfor the issuing of a general
license. There is no official document that is issuedfor general licenses.

At the time of the initial installation, for the gauges, a Radiation Site Survey and
Leakage Test will be performed for each gauge. Their purpose is as follows:

Radiation Site Survey:

The survey is performed to determine the level of exposure to radiation that your
workers will receive. This is done to insure that this exposure level is below those
levels permitted by Federal regulations. The survey is performed with a sensitive,
calibrated ion chamber meter, designed to simulate exposure to the human body. The
measurements taken will be recorded (sample form endosed) and exposure levels
determined. A copy of this report will be given to you along with an explanation as to
how the exposure levels were determined. This report must be maintained on
permanent file. A separate copy will also remain on permanent file at 12S.

Leakage Testing:

It is a U.S. Nuclear Regulatory Commission requirement that your gauge be examined
at least every six (6) months for signs of leakage and/or contamination. The initial test
is performed by I2S at the same time of installation (sample form enclosed). Thereafter
the test must be performed at no more than six (6) month intervals by persons
specifically licensed by the U.S. Nuclear Regulatory Commission or an Agreement
State to perform this service. I1S can provide this service, if so desired. The
responsibility for having this service performed and maintaining a permanent record
of the test results, rests with you, the general licensee. A permanent record of those
tests performed by IS will also be maintained on file at VS.
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You should be aware that the warning label, mounted on the gauge, cannot be
removed. You are also required to maintain these labels in legible condition.

After reading the enclosed sections of Title 10, Code of Federal Regulations if you
should have any questions that cannot be answered by our field representative, contact
IPS Radiation Safety Officer at (203) 265-5684.
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4. OPERATION OF GAUGE

-JTo-operate the gauge, turn on the power-switch on thebarckof the gauge electronics
rack. Allow at least ten (10) minutes for the system to "Warm Up". To open and close
the gauge source shutter press the source "On/Off' pushbutton. When the pushbutton
is lit the source shutter is open, when the pushbutton is not lit the source shutter is
dosed.

It is very important to understand exactly how the gauge lights operate, so that an
unsafe condition can be recognized. Light combinations are:

1. Source On/Offpushbutton not lit, Green light on gauge lit, source shutter is
dosed.

2. Source On/Off pushbutton lit,Redlight on gauge lit, source-shutter is open and
radiation is present.

3. Source On/Off pushbutton not lit, no light on gauge lit. Source shutter is
probably dosed. Remove gauge system power, use the sight glass to physically
verify the position of shutter. Repair Green light on gauge.

4. Source On/Offpushbutton not lit, no light on gauge lit. Source shutter is
probably closed. Remove gauge system power, use the sight glass to physically
verify the position of shutter. Repair Red light on gauge.

5. Both, Green light and Red light, on gauge lit regardless of source On/Off
pushbutton indication. There is a shutter problem and the source gauge must be
serviced. This service must be performed by persons specifically licensed by the
U.S. Nuclear Regulatory Commission or an Agreement State. Since there is no
valid indication to the correct position of the shutter it is necessary to use the
sight glass to physically verify the actual position. If the shutter is stuck open
refer to the Emergency Procedure section of this manual.

PLEASE NOTE:

The I2S Gamma Radiation Gauge has been designed so that when the system
power is removed the shutter automatically doses (fail safe). This can be
demonstrated by opening the source shutter and turning off the system power
or by simply pulling the power cord. Use the sight glass to physically verify
that the source shutter is indeed closed.
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5. MAINTENANCE

The purpose of this-section is to clearly define the maintenance-that is permitted for the
I2s Gamma Radiation Gauge. All areas, not specifically addressed by this section, are
restricted and no customer maintenance is allowed for these areas. It should, also, be
mentioned that the gauge, itself, cannot be removed from the gauge track. Any
removal, relocation or shipment of the gauge must be performed by persons
specifically licensed by -the U.S. Nuclear Regulatory Commission or an Agreement
State.

WARNING:
Before performing any gauge maintenance procedure, REMOVE gauge system power
and lockout. Failure to do so unwl result in a shock hazzard. In addition, damage may
occur to sensitive system electronics. Also, physically verify the source shutter is in the
closed position. - -

Maintenance Items:

Shutter Indicator Lights

1. The light bulbs may be replaced by unscrewing the receptacle lens
cap

2. The receptacle may be replaced by opening the top of the Hoffinan
enclosure. The mounting screws are now accessible.

Gauge Receiver Head

1. Facing the front of the gauge, on the upper half of the C-Frame, is
the receiver head. There are eight (8) bolts that are visible. The
four (4) in the front, secure the front cover to the receiver head.
The four (40 in the back (2 per side) secure the receiver head to the
C-Frame. Remove the four (4) bolts in the back.

2. Lift the receiver head straight out. Disconnect preamplifier cable
on the back of the receiver head. Receiver head can now be placed
on workbench..,

3. Remove four (4) bolts on front cover. Remove cover. Preamplifier
printed circuit board, its connector and ion chamber are now
accessible for service.

4. To re-assemble, reverse the order.

REMINDER.: m service, by the customer, is permitted on the gauge source
head.
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6. EMERGENCY PROCEDURE

First, and foremost, SAFETY is our primary concern: The- I2S Gamma Radiation Gauge
has been designed for the mill environment and is virtually impossible to damage in
such a way as to pose a radiation hazard. In the event that an emergency involving a
radiation gauge should occur, the following steps should be taken.

1. Cease work immediately.

2. Do not attempt to work on the gauge yourself.

3. If the gauge has been partially damaged or destroyed, keep all personnel at least
twenty (20) feet away, until the source has been repaired or shielded or until
radiation levels are known.

4. Notify the 12S Radiation Safety Officer as soon after the incident as possible. Our
company's main telephone number (203) 265-5684 also serves as a 24 Hour
Emergency Number.

5. Have leakage tests performed after any incident that may have resulted in
damage to the source.

6. In case of accident or fire, do not use the gauge until any danger from or
damage to the source has been assessed.

7. Inform the U.S. Nuclear Regulatory Commission within 24 hours of any theft,
accident or incident involving the gauge. Full explanation of notification
requirements are contained in the following regulations:

a.
b.

10CFR20-2201
10C2FR20-2202

Reports of thefts or loss of licensed materials
Notification of incidents. Copies of these regulations are
contained in this manual. In the event that notification is
required, contact the nearest U.S. Nuclear Regulatory
Commission regional office. They are:

U.S.N.R.C. Region I
475 Allendale Road
King of Prussia, Pa. 19406-1415
Tel (215) 337-5000

U.S.N.R.C. Region II
101 Marietta Street, N.W., Suite 2900
Atlanta, Ga. 30323
TeeL (404) 331-4503
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U.S.N.RC. Region III
799 Roosevelt Road
Glen Ellyn, a. 60137 '-
Tel. (708) 790-5500

U.S.N.R.C. Region IV
611 Ryan Plaza Drive, Suite 400
Arlington, Tx. 76011-8064 - -
Tel. (817) 860-8100

U.S.N.R.C. Region V
1450 Maria Lane, Suite 210
Walnut Creek, Ca. 94596-5368
Tel. (510) 975-0200
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CUSTOMER ACKNOWLEDGMENT FORM

On behalf of my company I acknowledge that we have received a copy of the
"I2S Gamma Radiation Gauge Radiation Safety Program". The contents of the

program have been reviewed with me. It is understood that we are responsible for the
information contained within this program.

Company (please print)

Customer Representative (signature)

Customer Representative (please print)

Date

Customer Copy

43 INTERGRATED INDUSTRIAL SYSTEMS
ACCJ;WMnwpd * *2=l148 1



CUSTOMER ACKNOWLEDGMENT FORM

On behalf of my company I acknowledge that we have received a copy of the
"PS Gamma Radiation Gauge Radiation Safety Program'. The contents of the
program have been reviewed with me. It is understood that we are responsible for the
information contained within this program.

Company (please print)

Customer Representative (signature)

-I
Customer Representative (please print)

Date

I2S Copy
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