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Remarks

I'he information contained in this manual is based on meticulous research and
compilation. Nevertheless, we cannot accept any liability whatsoever for
completeness or errors; we would, however, be grateful for your suggestions and
proposals for improvement

With the exception of intent or gross negligence, all claims for compensation shall
be excluded

We reserve the right to technical modifications which serve the improvement of the
product without prior notification. It therefore cannot be assumed that subsequent
product versions will feature the same properties as the previous versions

Registered trademarks are the property of their manufacturers
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Amendment to Operations Manual

Dear Customer:

A general licensee has been granted to you for the use of this device (gauge). Under
this general license you must follow the requirements of the Nuclear Regulatory
Commission's 10 CFR 31.5 or Agreement State's regulations equivalent to 10 CFR
31.5. We are furnishing you with a copy of the general license in 10 CFR 31.5. If you
are in one of the Agreement State's listed below, this device is regulated by the
Agreement State under requirements substantially the same as those in 10 CFR 31.5.
We recommend contacting your Agreeament State Office to obtain a copy of these

regulations.
Agreement State Contact List
Alabama

Division of Radiation Control
Department of Public Health
434 Monroe Street
Montgomery, AL 36130-1701

Arizona

Arizona Radiation Regulatory Agency
4814 South 40th Street
Phoenix, AZ 85040

Arkansas

Division of Radiation Control and
Emergency Management
Department of Health

4815 West Markham Street, Siot 30
Little Rock, AR 72205-3876

California

Environmental Health Division

State Department of Health Services
714/744 P Street

Post Office Box 842732
Sacramento, CA. 94234-7320

Colorado

Radiation Control Division 20/82
Department of Health

4300 Cherry Creek Drive South
Denver, CO 80220

Elorida

Office of Radiation Control

Department of Health and Rehabilitative
Services

1317 Winew nod Boulevard
Tallahassee, FL. 32399-0700



Georgia

Radioactive Materials Program
Departrent of Natural Resources
4244 International Parkway, Suite 114
Atlanta, GA 30354

lllinois

Department of Nuclear Safety
1035 Outer Park Drive
Springfield, IL 62704

lowa

Bureau of Environmental Health
lowa Department of Public Health
Lucas State Office Building

Des Moines, IA 50319

Kansas

X-ray & Radioactive Materials
control Section

Department of Health & Environment
Bureau of Environmental

Health Service

109 SW 9th Street

Topeka, KS 66612

Kentucky

Radiation Control Branch
Cabinet for Humar: Resources
275 East Main Street
Frankfort, KY 40621-1000

Louisiana

Radiation Protection Division
Office of Air Quality and
Radiation Protection

7290 Bluebonnet Road

Post Office Box 82135

Baton Rouge, LA 70884-2135

Maryland

Radiological Health Program

Office of Toxics, Environmental Science
and Health (TESH)

Department of the Environment

2500 Broening Highway

Baltimore, MD 21224

Mississiopi

Division of Radiological Health
State Department of Health
3150 Lawson Street

Post Office Box 1700

Jackson, MS 39215-1700

Nebraska

Division of Radiological Health
Department of Health

301 Centennial Mall South
Post Oftice Box 85007

Lincoln, NE 68509

Nevada

Radiological Health Section
Health Division

Department of Human Resources
505 East King Street

Carson City, NV 89710




New Hampshire

Radiological Health Bureau
Division of Public Health Services
Health and Vvelfare Building

6 Hazen Drive

Concord, NJ 03301-6527

New Mexico

Bureau of Hazardous and

Radioactive Materials

Water and Waste Management Division
Department of Environment

Post Office Box 26110

Santa Fe, NM 87502

New York

Bureau of Environmental
Radiation Protection
Department of Health

2 University Place
Albany, NY 12203

North Carolina

Division of Radiation Protection
Department of Environment, Health
and Natural Resources

Post Office Box 27687

Raleigh, NC 27611-7687

North Dakota

Division of Environmental Engineering
Department of Health

1200 Missouri Avenue, Room 304
Post Office Box 5520

Bismarck, ND 58502-5520

Qregon

Radiation Control Section
State Health Division

Department of Human Resources

800 NE Oregon Street #21
Portland, OR 97214-0450

Rhode Isiand

Division of Occupational and
Radiological Health
Department of Health

203 Cannon Building

3 Capital Hill

Providence, Rl 02908-5097

South Carolina

Bureau of Radiological Health
Department of Health and
Environmental Control

2600 Bull Street

Columbia, SC 29201

Tennessee

Division of Radiological Health
L&C Annex, Third Floor

401 Church Street

Nashville, TN 37219-5404

Texas

Bureau of Radiation Control
Department of Health

1100 West 49th Street
Austin, TX 78756-3189




Utah

Division of Radiation Control
Department of Environmental Quality
168 North 1950 West

Post Office Box 144850

Salt Lake City, UT 84114-4850

Washington

Division of Radiaticn Protection
Department of Health, LE-13
Airdustrial Center Building #5
Post Office Box 47827
Olympia, WA 98504-7827




The following is the general license as written in 10 CFR 31.5.

(a)

A general license is hereby issued to commercial and industrial firms and
research, educational and medical institutions, individuals in the conduct of their
business, and Federal, State or local government agencies to acquire, receive,
possess, use or transfer, in accordance with the provision of paragraphs (b), (c)
and (d) of this section, byproduct material contained in devices designed and
manufactured for the purpose of detecting, measuring, gauging or controlling
thickness, density, level, interface location, radiation, leakage, or qualitative or

quantitative chemical composition, or for producing light or an ionized
atmosphere.

The general license in paragraph (a) of this section applies only to byproduct
material contained in devices which have been manufactured or initially
transferred and labeled in accordance with the specification contained in a
specific license issued pursuant to Part 32.51 of this chapter or in accordance
with the specifications contained in a specific license issued by an Agreement
State which authorizes distribution of the devices to persons generally licensed
by the Agreement State.

Any person who acquires, receives, possesses, uses or transfers byproduct

material in a device pursuant to the general license in paragraph (a) of this
section:

(1)  Shall assure that all labels affixed to the device at the time of receipt and
bearing a statement that removal of the label is prohibited are maintained

thereon and shall comply with all instructions and precautions provided by
such labels,

Shall assure that the device is tested for leakage of radioactive material
and proper operation of the on-off mechanism and indicator, if any, at no
longer than six-month intervals or at such other interval as ara specified in
the label; however

() Devices containing only Krypton need not be tested for leakage of
radioactive material, and

Devices containing only Tritium or not more than 100 microcuries

of other beta and/or gamma emitting material or 10 microcuries of
alpha emitting material and devices held in storage in the original

shipping container prior to initial installation need not be tested for
any purpose.




(3)

(4)

(5)

Shall assure that the tests required by paragraph (c)(2) of this section and
other testing, installation, servicing, and removal from installation

involving the radioactive materials, its shielding or containment, are
performed:

(i) In accordance with the instructions provided by the labels; or

(i) By a person holding a specific license pursuant to Parts 30 and 32

of this chapter or from an Agreement State to perform such
activities,

Shall maintain records showing compliance with the requirements of
paragraphs (c)(2) and (c)(3) of this section. The records must show the
results of tests. The records also must show the dates of performance of,
and the names of persons performing, testing , installing, servicing, and
removing from the installation radioactive material and its shielding
containment. The licensee shall retain these records as follows:

(i) Each record of a test for leakage of radioactive material required
by paragraph (c)(2) of this section must be retained for three years
after the next required leak test is performed or until the sealed
source is transferred or disposed.

(i)  Each record of a test of the on-off mechanism and indicator
required by paragraph (c)(2) of this section must be retained for
three years after the next required tes! of the on-off mechanism

and indicator is performed or until the sealed source is transferred
or disposed.

(i)  Each record that is required by paragraph (c)(3) of this section
must be retained for three years from the date of the recorded
event or until the device is transferred or disposed.

Upon the occurrence of failure of or damage to, or any indication of a
possible failure of or damage to, the shielding of the radioactive material
or the on-off mechanism or indicator, or upon the detection of 0.005
microcuries or more removable radioactive material, shall immediately
suspend operation of the device until it has been repaired by the
manufacturer or other person holding a specific license pursuant to Parts
30 and 32 of this chapter or from an Agreement State to repair such
devices, or disposed of by transfer to a person authorized by a specific
license to receive the byproduct material contained in the device and,
within 30 days, furnish to the Administrator of the appropriate Nuclear
Regulatory Commission, Regional Office listed in appendix D of Part 20 of
this chapter, a report containing a brief description of the ev.nt and the



remedial action taken,;
Shall not abandon the device containing byproduct material:

Shall not export the device containing byproduct material except in
accordance with Part 110 of this chapter;

Except as provided in paragraph (c)(9) of this section, shall transfer or
dispose of the device containing byproduct material only by transfer to
persons holding a specific license pursuant to parts 30 and 32 of this
chapter of from an Agreement State to receive the device and within 30
days after transfer of a device to a specific licensee shall furnish to the
Director of Nuclear Material Safety and Safeguards, U.S. Nuclear
Regulatory Commission, Washington, DC 20555 a report containing
identification of the device by manufacturer's name and model number
and the name and address of the person receiving the device is
transferred to the specific licensee in order to obtain a replacement
device,

Shall transfer the device to another general licensee only:

(i) Where the device remains in use at a particular location. In such
case the transferor shall give the transferee a copy of this section
and any safety documents identified in the label of the device and
within 30 days of the transfer, report to the Director of Nuclear
Material Safety and Safeguards, U.S. Nuclear Regulatory
Commission, Washington, DC 20555, the manufacturer's name
and model number of device transferred, the name and address of
the transferee, and the name and/or position of an individual who

may constitute a point of contact between the Commission and the
transferee, or

When the device is held in storage in the original shipping
container at its intended location of use prior to initial use by a
general licensee.

Shall comply with the provision of parts 20.2201 and 20.2202 of this
chapter for reporting radiation incidents, theft or loss of licensed material,
but shall be exempt from the other requirements of parts 19, 20, and 21 of
this chapter.

(d) The general license in paragraph (a) of this section does not authorize the
manufacture or import of devices containing byproduct material




The following procedures and information is provided to you to ensure the safe use of
this device.

Installation and Servicing

Initial installation of the source housing must be completed by Betacontrol. After initia!
installation the source housing must only be removed, installed or serviced by
individuals specifically authorized by the NRC or an Agreement State to perform these
services. This general license does not authorize installation or servicing of this
device.

Labelling

The labels affixed to the device at the time of installation must be maintained in a
legibie and visible manner

Leak Testing

The device must be leak tested on a six (6) month frequency as indicated by the
general license (except for Krypton-85 devices)

Leak test kits can be obtained through __Betacontrol

The following procedures should be followed when wiping the gauge housing:

1. De-energize the device, so the shutter closes and shields the source. The green
light will indicate that the shutter is in the closed (off) position.

Using the wiping material supplied with the kit wipe the external surface of the
source holder where contamination would be expected (shutter window, weld
seams, edge of bolted plates).

Place the wiping material in the appropriate container (being careful not to touch
the wiping area to other objects because this would spread contamination, if
present).

Provide the supplier with the requested information about the source

Send the leak test kit to the supplier for analysis

If results indicate 0.005 uCi or more contamination take device out of service
and immediately contact one of Betacontrol's service representatives. Also, a
report to the NRC and/or Agreement State Office will need to be filed. if the
removable contamination exceeds these levels




Testing of On-Off Mechanism

The shutter (on-off mechanism) along with the indicators (lights) must be tested at a six
(6) month frequency. The results of these tests must be recorded. When the red light
is lit, this indicates the device is in the ON or exposed position. When the green light is
lit the device is in the OFF or shielded position. You should record the functioning of
the shutter, the lights, the date performed and th 2 individual performing the tests. If a
malfunction with the shutter or lights occur, zontact one of Betacontrol's service

representatives. The changing of a burned out light bulb can be performed by your
personnel.

Emergency Procedures
To ensure ail employees at your facility are safe from any possible radiation hazard

during an accident (fire, explosion, etc.) directly or indirectly involving this device the
following procedures should be posted and followed:

If a malfunction, accident, or damage occur to a nuclear gauge take the following steps:
Cease work immediately.

If the gauge has been partially damaged or destroyed, keep people at least 20
feet away or rope off the area at 20 feet

Notify the Radiation Safety Officer or supervisor, inmediately after isolating the
area.

Contact one of Betacontrol's service representatives for additional assistance.

In the case of a fire or explosion inform the fire department pers inel of the
presence of the nuclear gauge.

In the case of any accident or fire, do not use the gauge until any damage or
damage to the gauge is assessed

If required, notify the NRC and/or Agreement State.




This information has been provided to assist your facility in maintaining exposuras "as
low as is reasonably achievable" ALARA. If at anytime you have questions or concerns
please contact one of our service representatives.
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1. Radiation protection

1. RADIATION PROTECTION
1.1 RADIATION SOURCE: Americium 241
Prior to commissioning a measurement system containing radioactive

I nuclides, careful attention must always be paid to the safety measures to
’ avold exposure of the operating personnel to any radiation hazard.

1.1.1 Gamma transmission measurement methods

Providing the safety regulations are observed, the use of isotopic measuring
equipment generally presents no greater danger than the handling of electrical
apparatus

betacontrol basis-weight measurement systems satisfy the usual requirements of
radiological protection legislation. The level of radiation to which operating
personnel is exposed falls well below the permissible tolerance limits. The following
information is intended to draw vour attention to possible hazards and their
avoidance

Injury may result from external or internal irradiation

Normal use of these systems is only associated with external irradiation, with a /
natural distance existing between radiation source and body

With betacontrol measurement systems, detectable physical injury from external
irradiation will only occur as a result of negligent or consciously incorrect conduct

Under German legislation, the following doses must not be exceeded for persons
exposed to radiation at the workplace

50 mSv/year for the overall body
300 mSv/ year for skin

The above levels are 10 times lcwer for the general public or persons not directly
exposed to radiation at the workplace

The area exposed to a dose of 7.5 uSv /h or uver is known as the «control area»
Any persons working in or frequently entering such areas must be monitored by a
dosimeter and be at least 18 years of age

In addition, regular examinations by a physician from the health authorities are

prescribed

Pregnant women, nursing mothers and children must not enter this area. The limits
of this control area must be clearly signalised and marked

T'he signs indicating the radiation source as we'i as the position of the shutter must
always be in perfect condition - for the satety of operating personnel as well as for
the safety of all

oelneony® e e O




1 Radnahqn protection

RADIATION SOURCE: Americium 241

Gamma transmission measurement methods

Internal irradiation occurs if radioactive material penetrates the human body
This is considerably more dangerous since

the duration of irradiation cannot be controlied (it is ne essary to wait
until the material has vacated the body or has been transformed into a
non-radioactive material)
no space exists between source and body
no additional screening measuies can be taken
However, radioactive material can only es ape from its capsule and enter th»
environment or penetrate the human body if the capsule is damaged and

radioactive material is additionally spread by means of dispersive influences
(e\nngumhlng water, wiping motion)

Description of source and source holder

T'he source comprises a cylindrical housing constructed of brass or stainless
steel accomodating the radioactive Americium 241 in a ceramic state. This
housing is sealed by soldered joints

The source is installed in the source holder in such a w ay that it is protected
from external damage

The holder is protected from dust and moisture

CAUTION! The source is fragile!

The weakest part of the holder is the radiation exit window a plastic film
with a thickness of 0.05 mm and aluminized on one side, which covers the
collimator iens in the holder

T'he source is located at a distance of 10 mm behind this cover film. When the
unit 1s switched off or in the « Measuring off» mode, the source is screened by

a lead shield

The source is automatically screened in the event of power failure

I PNCO D L |




1. Radiation protection

113

RADIATION SOURCE: Americium 241

Protective measures

The following points must be observed to protect personnel from exposure to
excessive uradiation

¢  Under no circumstances must any work be carried out directly on the source
holder

o e illuminated signal display indicates the «Source closed» and «Attention
radiation» modes by means of a lunit switch. This limut switch is fitted in such
a way that the «Souice closed» signal is only activated in the absolute end
position, with intermediate positions being signalised as «Attention radiation»

. When the calibration process 1s activated, the radiation shutter is automatically
controlled by the system' elect:onics. The signal display must be observed
Additional switching status information 1s provided by an illuminated
indicator on the front panel of the central system at illuminated key
«Measuring |»

Should the radiation shutter become damaged, the radiation exit port can also
be closed by covering it with a 100 * 100 mm plate of

lead 3 mm thick
steel, brass 10 mm thick

¢ Do not look directly into the source of radiation

» Persons working at the control area must wear a radiation dosimeter. The type
of radiation dosimeter to be worn is prescribed by the supervisory authority (in
general a film badge dosimeter). These film badges are evaluated each month
by an official body, with the wearer being informed of the level of radiation to
which he or she has been exposed

* Never put your hands into the measurement gap

¢ The dose-rate table shows the distribution of radiation around the sensor. The
range within 25 uSv/h should always be avoided

In normal operating conditions, however, direct exposure to radiation is not
possible

The geometric configuration of the sensor also contributes towards significantly
reducing radiation. The amount of radiation actually occurring in the vicinity of the
sensor 18 shown in the enclosed dose-rate table




1. Radiation protection

1.1

RADIATION SOURCE Americium 241

1.1.3 Protective measures

Americium 241 is a gamma source. Gamma radiation is weakened to !/ o Of its
intensity by

05 mm lead
3 mm steel or brass
30  mm aluminium or glass

Double wall thickness weakens it to '/ Of its original intensity
When «¢source screeneds, the dose rate at anv point on the surface of the measuring
sensor is less than 7 uSv/h

The alpha radiation from Americium 241 generates a low radiation of high-speed
neutrons in the emutter source enclosure

The equivalent dose rate is
3.2 uSv/h at a distance of 15 cm and
1 uSv/h at a distance of 25 cm




1.2 RADIATION DOSE RATES

Refer to drawing 700-100-219 Bl. 64, page 6

700-100-220  BI. 64, page 7




1. Radiation protection
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1. Radiation protection 18/0683
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2. Operation instructions

2.2 SWITCHING ON
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2. Operation instructions 18/0683

2.2 CALIBRATION OF SENSORS

The measurement result / measurement signal 1s subject to fluctuation which may
be attributed to temperature fluctuations, ¢ hange in air pressure or also to the core
disintegration process of the isotope measuring system. In order to keep these
influences to a minimum, it is necessary to calibrate the measuring system at
certain time intervals

The caiibration process is performed as follows:

Control command via sealed keyboard
sensor moves to park position

Feedback by means of LED on
reaching park position

measuremen: ON / Control command via
(* | sealed keyboard

| v

|
Visual feedback via keyboard;

message additionally supplied
Via warnung control panel in systems
with isotope measurements

D measurement ON

ol
calibration, ON Control command via sealed
keyboard, mitiates calibration
process; operator feedback
by way of LED

Calibration procedure begins
Moration u : LED «calibration ON» goes out
automatically at end of process

etacenir e




18/0683 2. Operation instructions
T Feedback by means of LED Ga - ’ o R R R

reaching park position

2.2 CALIBRATION OF SENSORS

Calibration procedure:

a) in systems with isotope measuring method

Ihe mean value of 100 measured values with the source closed and open is
calculated and stored Corresponding to the calculated values, the program
now assigns the measured values to the characteristic curve of the sensor

b) In systems with following types of sensors: ultrasonic, laser and infrared

A corresponding sample with known parameters such as thickness, moisture
ot hmghl (g/ m?) 15 necessary for these sensors

In this case, the mean value is also formed on the basis of 100 measured
values (measured with respect to the sample piece) and calculated
according to the characteristic curve

2.3 CALCULATING THE CORRECTION FACTOR
(only isotope sensor)

Due to different material compositions of the product to be measured (colour
additives, metallic additives etc ), it is necessary to specify the measured result
on the basis of a correction factor

To determine the correction factor, a mechanically measured or weighea
sample of the product with a known basis weight is inserted into the
measurement gap

The correction factor 15 determined as follows

calculate comection factor J Program start

SR

preselect sensor p Control command via sealed keyboard
only in systems with several SENsSOrs

Output control command
via sealed keyboard

Measurement mode is
measurement OFF deactivated. The source is
closed for isotope sensors

58NSOl Moves I'he sensor moves automatically

lo park position up to the park position
0 P »osition

e D iy
Gxstaeerire




2. Operation instructions

2.3 CALCULATING THE CORRECTION FACTOR
(only isotope sensor)

Visual feedback on
reaching the park position

Selection of«product

| parameler parameters, pxture
Qraomelers

. ‘1 S — Enter mechanically
g determined actual
er setpoint value of sample

Insert sample in reference
insert sampie foil hoider and fit reference
foil hoider in scanner

R Switch on system in
™~

measurement (
il measurement mode

Press ucalculate
correction factor» key

The correction factor is calculated;
indicated to operator by flashing
LED. Flash frequency approx. 2/sec

Visual signal to cperator by steady LED
light indicating correction factor calculated
Calculation error (> 2.0 or < 03) indicated

by flashing LED Flashing l:‘:quem\
approx. 0.7 / sec

Un acceptance (pressing the «enter» key)
the new correction factor is transferred to
the «nexts column of the product data
record

Transfer of correction factor from «next»
column to «actuals column of product
data record

end of comrection
factor caiculation

LatacerireN




3. Control elements and their functions

3. Control elements anc their functions

3.1 SEALED KEYBOARD

Ihe sealed keyboard used in the thick~2ss measurement and control system is
divided up into three main groups

1. Function block for operating the system
a

2. Numeric block with clear and hardcopy function

3. Alpha block for entering characters
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3. Sontrol elements and their functions

3.1.1

3.1.1.1

3.1.1.2 ( S«,dw.em,nmx )

Function block

The function block contains all the keys necessary for controlling the
It is divided up into 5 sections as follows

1. Sensorselect
2. Scannercontrol
3. Sensorcontrol

4. Product

5. Display

| Sensorselect

T'his section of the keyboard is used for selecting one o

for selecting the sensors
all control functions of the scanner

all control functions of the sensor

system

all control functions for managing the product

data

all control functions for selec ting pictures and

moving the cursor

f 5 possible sensors. All

commands from the «Scannercontrol» and «Sensorcontrol sections only ever

apply to the sensor selected In each case, the sensor selected 1s indicated by a

red LED in the P {

1

| &

keys

5

This section of the keyboard is used for controlling the scanner of the sensor
activated using «Sensorselects. LEDs in each of the keys show the operator
which function has been activated in this section

After pressing this key, the measuring sensor is moved to the park

£ position and the

measurement process is discontinued. Ir

1 the case

of measuring sensors containing radioactive source, the source is
) b

closed

he ax,dp(d(l-rll
dth and
sis of the

(®
| %

E _ne T'he measuring sensor travels to min. position

(e | .

e The measuring sensor travels to max position
In automatic mode, the sensor travels to the starting position for
measuring the boards If a board then is recognized by the light

i E?H—: barrier, the sensor scans the material exactly one time 1

1
of the scanning speed 1s made by the entry of board wi
length (see «product parameters picture) and on the ba
measured line speed
¥, Measuring sensor travel is discontinued

"’: A 9;21;3 :.l;f. Q‘
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3. Control elements and their funztions

3945 T\ Sro—mézvr-conu{)l' )

This section of the keyboard is used for controlling the measuring sensor
selected using «Sensorselect». It contains all the functions required to control
the measuring sensor. A LED shows the operator which function has been
selected

Activates calculation of the correction value (only radicactive
(® measuring sensor!). In radioactive measuring sensors, this serves

I e to compensate for the ditfering degree of radiation absorbed by
- various material types

Calibrates the measurement process
Starts the measurement process

Stops the measurement process

(Podua )

The keys belonging to the «Products section are used fo: managing “product
data in the measurement and control system

After pressing this key, the product picture (a list of all available
product data blocks) will be displayed on the monitor

I'he product data block will be memorized under the specified
roduct number. Press «Enter» to confirm this entry!
b

The product data block for the selected product number will be
transterred from memory into the «Next» column

The product data block will be transferred from the «Next» column
to the «Actual» column

Deletes the product data block for the specified product number in
the «Next» data block. Press «Enter» to confirm this entry!

)
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3115 z'“:o{a';;}.,_ 7

This section of the keyboard is used for controlling the monitor while selecting
pictures as well as for moving the cursor. All n pictures can be selected
either by means of the «list of contents» pict by entering the appropriate
page number

| > * [he «list of contents» picture, a ung of all available pictures, will
‘ l.u | be displayed on the monitor

Jumps to the next picture page
Jumps tc the previous picture page

Cursor moves up

Special function ‘ ‘ |

Pressed in combination with | U the cursor
will move to the right

Cursor moves down

Special function:

Pressed in combination with 1] U the cursor
will move to the left

I'he line in which the cursor is located is indicated by a change in colour

Examples illustrating how to select pictures
Picture can be selected by two different methods. This depends on whether the
page number of the picture you require is known or not

1. Selecting a picture when page number is unknown:
()
After pressing the | key, use the cursor keys to select the monitor

picture you require. The picture you wish to view will then appear on the
monitor after pressing «Enter» to confirm

Selecting a picture when page number is known:

[ (1)
After pressing the d key, enter the page number (using keys
«bv to «9»), press «Enter» and the picture you wish to view will appear
on the monitoq

CTTC Ol » |




3. Control elements and their functions

Numeric block

The numeric Block contains digits «0 - 9» as well as the following

keys / functions

T Hardcopy of the monitor picture; command must be
confirmed by pressing «Enters. If your system features
a colour printer, you can print out either in b/w or in
colour. To print out in b/w, press the «Prints key,
enter a «1» and confirm, by pressing «Enter». For a
colour printout, enter a «2». The b/w or colour setting
need not be reselected for each printout. The setting
remains intact until changed

|
Pont |

clears the character to the right of an entry

sign, e.g. for center deviations

decimal p\\ll\t, Or t.\{gk‘l values

data transfer, command confirmation

Alpha block

This block contains alphabetic and special characters. It is used for
t
entering product and order numbers as well as the name of the system
shift leader in various report pictures, e.g. in the shift report

| | |
| A | > alphabetic characters

special characters and blanks

switches to upper-case letters; key must be
pressed simultaneously with the alphabetic
character

switches to upper-case letters; when
activated, function is indicated by LED and
is only cancelled after pressing «Shifts

weLaserire




3. Control elements and their functions 18/0683

3.2 CUSTOMIZED KEYBOARD EXTENSION

[VRESSI“G | RESEY i MAL-
| CYCLE | PRODUCT FUNCTION

|

|
COMPLETED| ANALYS:S | oansm J
L se— | J

(Oelas umj
ke i
;.f"";.) ()
( {jt?g B®)
(@EEE)
”'“J‘!ﬂm[ ,
J e JO

I

7 7()176 ;;'  w‘.f "1 LHMM_{;.{ '_"{0;
Jp|»0 R\ISwTJleV wtxlv'[zj'[/( J{g

Overview of the control panel of the measurement and control system

eetaeentrO




3. Control elements and their functions

3.2 CUSTOMIZED KEYBOARD EXTENSION

The control panel of the measurement system is adapted to the various
specitic requirements of the customer by equipping the sealed keyboard with
additional components, such as extra keys, indicator lamps

Following keys / functions are available:

“RESSING}
CYCLE
EOIPLHE#

After pressing this key, the pressing cycle number will be incremented
and the board number will be reset

RﬁSEI l After pressing this key, the «product analysis» picture will be reset and
RODUCT | I restarted. This pictures can only be printed out using the hardcopy
| ANALYSIS function

1
| P
|

'Bwlmacd IFOJ




3. Control elements and their functions 18/0683

32 CUSTOMIZED KEYBOARD EXTENSION

Signal lamps

MAL. | If this lamp lights up, the corresponding errors without
;FUNCYK)Ni interrupting in control (right column) are highlighted in rad in
]GENERALI the «error messages» picture

s ———"

r
|
|
|

After pressing the key, the «error messages» picture appears immediately

@ .k_.,;]m‘;;-_;(;il Qd
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3. Control elements and their functions

3.3 MONITOR PICTURES

«list of contents» picture

i
list of contents Wo23.04.1996 16100140

Lot of entants

Basic ad ustmants

products

product parametars

BeASUTINg values

Bl averages

BW  product analysis

TH averages

TH product analysis

TH scanner arror

RITO7 Bassages

SySlem parametars
20044 test pictures

List of all available monitor pictures belonging to the measurement and control system
As already described in section 3.1.15, the various pictures may be selected using the
«Display» function block

Tty v




3. Control elements and their functions 18/0683

3.3 MONITOR PICTURES

«basic adjustments» picture

basilic adjustments tu 23.904.1996 16:901:44

operating hours
himinisec

code baslc adjustments
Cime (hiewm )

date (dommyyyy)
pressing cycle

This picture contains an operating hours counter with three different ranges. It
records the following times
1. Total operating hours

2. Hours of operating in the automatic mode; at least one control loop must be in
the automatic mode

3. Hours of operation in the manual mode
Fhis picture can also be used to select various parameters which are extensively

independent of the product being manufactured, i. e parameters remainung constant
for different products

In this measurement system, such parameters include

«code basic adjustments» The code number must be entered in this line to
make an update or entry in one line of basic
adjustments. Correct entry is indicated by the
selected input line changing from red to white

«time (hhmm)» : Entry of the time of day, expressed in hours and
minutes

«date (ddmmyyyy)» : Entry of date, expressed in the form of day
y F )
month and year

«pressing cycle» : Entry of the start number of the pressing cycle
g cy F g ©)

YR |




3. Control elements and their functions

3.3 MONITOR PICTURES

«products» picture

belacontol

Listing of all available product numbers under which the relevant product parame-
ters / data blocks have been filed in the data memory On standard systems, the
battery-buffered data memory has a storage capacity of approx. 200 product data
blocks. Storage capacity is governed by the length of product data blocks (number of
lines in a data block) and may therefore be less for comprehensive systems

etacenir-Ol




3. Control elements and their functions

18/0683

3.3 MONITOR PICTURES

«product parameters» picture

be p. 4 pProduct paramaters Cu 23.904.1996 16:03:47
actual next

product paremetars memorized memor ized

products existent existent

product mumber ABCOEF ABCDEF

order number 18/0638 ig/e638

min, nominal edge 7% %
max. nominal edge 78 76
board width 122 1322
board length 318

[ 2]

target lbs /100012
plus tolerance ilbs /100012
minue tolerance los/1e@0f 2
correction factor

T™

target

plus tolerance

minue tolerance

correction value

This picture contains product parameters bearing relevance to the measurement
process and, on request, also customer specific product parameters and process varia
bies. These may be filed under a freely selectable product number in the
battery-buffered data memory and are therefore retrievable at any time

The picture is divided up into clearly arranged columns

1. «actual» column
Indicates the values for the data block currently seiected

«next» column

This column indicates the next data block. This data block may be entered
transferred using the keyboard or as an extension from a master system via an
RS 232 interface

All entries for product and order number must not exceed 15 alphanumeric
characters, all other entries must not exceed a maximum of 15 numerical digits
Use the cursor keys to select the appropriate input line which will then be
displayed in white. Press «Enter» to confirm all entries

Atiention!  After terminating entries and before saving the product datz block
or transferring it from column «next» to column «actual», the
product number must be reentered. For reasons of safety, this
number is deleted when any change is made to the data block in
order to avoid possible errors when the data block is memorized,
€.g. overwriting a valid data block.
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3. Control elements and their functions

3.3 MONITOR PICTURES

«product parameters» picture

Input lines in the «product parameters» picture;

«product number» : Product number under which the played data
package is to be memorized or ha en memorized
(max. 15 numerical digits)

«order number» 3 Order number under which the product is to be
manufactured. This order number is independent of
product and is therefore not memorized with the data
package

«min. nominal edge» : Entry of the useful board width, calculated from the
scanner center towards min. (calibration position)

«max. nominal edge» : Entry of the useful board width, calculated from the
scanner center towards max

«board width» ’ Distance across which the sensor is to travel in
automatic mode. The scanning path is allocated in equal
parts to the left and right of the scanner center (center of
L’Udld)

«board length» : Length of the boards to be measured
«BW/TH target» : Target value of the material to be manufactured

«BW/TH plus tolerance» : Permissible deviation of the actual value from the target

value. An error (]\(‘55&%!.‘ s gl\cll if tolerance is
exceeded

«BW/TH minus tolerance Permissible deviation of the actual value from the target
value An error message is given if tolerance is
exceeded

«BW correction factor» : Alignment of the measurement signal to the calibration
characteristic curve as a result of different material
composition atter changing measurement product. The
correction factor must be re-determined for each
product being measured

«TH correction value» : Alignment of the uitrasonic measurement signal to
material thickness as a result of different material
surfaces. The correction value must be re-determined
for each product to be measured




i. Control elements and their functions

3.3 MONITOR PICTURES

«r asuring values» picture

measuring values tWo23.04,1996 16103198

BW actual value 1073 1bs~100
deviation +5 1bs7100
meas. position 87.9 inch

TH actual value ’8.5 mils
deviation +1.9 Rils

0ft
Oft

2
2

This monitor picture displays the current values for: actual values, deviation as wel
as the position of the sensor

vatacenr®n




3. Control elements and their functions

3.3 MONITOR PICTURES

«averages» picture

be ». & 10s/1000¢12 Sy 23.04,1996 16109140
target 1068 averages avarage value 1062

g, gorrection factar 0.993 product® ABCOEF

28 304 " erder® 1870638 max 7 ain g
line spead 7pm . density pev

L] irand

v

0 }u|'Llilhliunl]nnnnuul (I nmill||||||n|||||||||m|h|°”'

sliding averages over % scans

single profile
Pressing cycle board number 132

A gy A . r— —
-1
B RS S R AR R R R AL S AR E sl s ma e a s ma s e e DS T

20 “40 &0 90 100

be ». 8 i W 23.04,1996 16106107
SAraat 8 aVerageS l:crdpl value 9,‘0.
. correction value . product®

) ABCOEF
28 sigma order® 180638 max 7 ain *o. 9
Line specd fpm 2 dansity pot

L™ trend old‘

0 -

] mnllulllli'm'l‘nll:l|l|lg||||I|!|I||||M|I|||h||n|||al;li!;hhuuhul.lm!n||j|||||,|

SLiding averages over 4 scans

e Y o

single proviie
Pressing cycie | Poard nusber

T

(SEARE AARAS MAASS RARAS AR ALE S s manss nhall YT TTTYTTrYTY
0 20 40 60 80 TIO

The header of this picture contains data from product parameters as well as
various profile- and process-specific information

rend picture indicating max. / min. deviation and overall average for each
profile measurement

This display is capable of handling a maximum of 400 scans. After
completion of the last scan, the graph is shifted by one place to the right,
the rigthmost scan being deleted

Averaged cross profile over X single profiles (X = a max. of 20)
The number of single profiles selected is indicated above the graph

Indication of current single profile
The actual pressing cycle and board number are indicated above the graph

wetaceny O




3. Control elements and their functions

3.3 MONITOR PICTURES
«product analysis» picture

be . 7 #1000 ¢ product analysis tu 23.04.1996 16105148 |

targat . Average valus 1069
cerrection producte ABCOEF +to17-t0l +10 -10
2% si9ma 8 order® 1870638 max 7 ain +19 "
CPx

tolerance 98 . start time ty 23.04.1996 16102114 |
- tolerance
+ tolerance

X measurements n
% measurements <
% Measuremants O

R c | b3/
-13 -10 “3 ¢ S o 1000712
’VVV'YVYWT"WY’W‘TYT'VTWVMYW'YFWPWTWWT‘W”'““ m‘*mrmf‘m!
- -3 » -} 0 | 2 3 b

|

be p, 9 ails 1S | tu 23.04.1996 16106512 4
target 77.0 prOdu‘Ct' anal %:‘ - a-c:aao value 6.3

jforrection value 0.0 producte RBCOEF +to17~t0) 4.0/ ~4.0
g; $igma 2.3 order® 1870638 max 7 ain *2. % 4.9
LFK )+ 78

% MrAsuresants tolerance

|
!
4 measuremants tolerance . Start time tu 23.04.1996 16502114 |
% measuresents tolerance !
i
|

- 4.0 70 ~2.0 ~1.0 0.0 1.0 2.0 3.0 4.0
ﬁ"NVT'VV'V rvﬁ'?w'"' "T “'—"rm mmm"'T(""T"ﬁT'? ™Y TV?FT:"V’TT"TT’T’
0 | 2 3

- 3 -8 -1 ¥
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3. Control elements and their {

3.3 MONITOR PICTURES

«product analysis» picture

The header of this picture contains data from product parameters as well as details
on current production

he values for entire production are graphically displayed on the basis of the
Gaussian curve. Scaling is in mils or Ibs/1000f and in sigma. This makes it possible
to make a direct comparison between standard deviation and current production

This picture 15 reset and restarted when order number (on piciure «product parameters»)
is changed and upon receipt of the «reset product analysis» signai

The CPK-value (process suitability index) in the header of this pictire is calculated
as follows

(tol+) mWw mW - (tol-)
min — ——

Sigma Sigma

mW average value of the deviation

tol+ . upper tolerance limit
from product parameters

tol- = lower tolerance limit
from product parameters

sigma standard deviation
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3.3 MONITOR PICTURES

«scanner error» picture

ke . 10 scanner error Wo23.08,1996 16106119

target *tol7~1pl 2.3 9.9
Bax 7 min *4.? 0.8
scans '

A~
P i S
~ - /v.~A\~\—.~ﬂ e

3 - - iy - o S /"

!’Yﬁ"

“0 60 8y 100 120
tLol/ =l 7.3
84X 7 ®in .9

orr.. T vzyarvvvrvvvvrvvv LR RS MaaE s st e e
0

target 7

icans

N,
— TN,
’,.,/ ™ ) YN

~
(N o

M ARAAS MRS RALAS MRS BANES RALES su sy na s sy o BRI
120

20 w0 60 80 180

The scanner error compensation is necessary in order to compensate measuring errors
caused by scanner faults. Before the scanner error compensation is released, the
U-shaped sample supplied with the gauge must be placed on the lower ultrasonic
sensor. The compensation of the scanner error is started by the line 638 in the picture
«syslem paramelers+ (during the recording of the measured values only the sample
for the scanner error compensation is allowed to be in the measuring gap). Then
automatically the picture «scanner error» is indicated and recording of the measured
values is started

lhe scanner error compensation will have been successfully completed, f «ready>
appears in the picture and the picture «scanner error» is printed by the connected
printer

Only after the scanner error compensation will have been completed, the standard
measuring operation can be started again

The scanner error compensation will be interrupted if the scanner control is interfered
or the function «calibration» is selected. Then automatically all correction values are
deleted




18/0683 3. Control elements and their functions

3.3 MONITOR PICTURES
«error messages» picture

error messages e 23.04.1996 16106190

Geasurament ory
SCAnning ory

This picture displays various error massages In the event of error, the relevant line
will be displayed in red

This picture is divided up into two columns

Display Possible cause

machine off Production line standing still

measurement off «Measuring off» activated,
source shutter jammed;
limit switch defective

scanning off Automatic scanning mode off;
friction clutch worn;
no direction pulses from position
encoder
limit switch defective;
control parameters incorrectly set

+ tolerance exceeded Upper tolerance limit incorrectly set;
material too thick ;

- tolerance exceeded Lower tolerance limit incorrectly set;
material too thin

sensor in park pos Calibration process activated;
automatic calibration process
activated

vetacerire
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