
. .

~.

The attached document was distributed by NDC Systems, Inc. during a NRC Pre-Decisional

Enforcement Conference held on October 23,1996, at the NRC Region IV Office in

Arlington, Texas. |

!

>

i

!

|

~

.

i

)

!

|

0500S0 v_a
LQISV

'

222 2-

/ [f'$b IO 8/ 4/
9611050351 961023
PDR MISC !

9611050351 PDR )
I



_ ._ .- . . _ .

.,
_.. . _ _ _ .

;. .
f

'-
.

-
.

I

NRC Pre-Decisional
Enforcement Conference

October 23,1996

I. Intreduction

Longtime Family Run and Employee owned |
Company

CA License 1966: NRC License 1986

On-line Measurement & Control Systems
,

for the continuous web process industries |

- Quality & Safety Benefits of NDC |

Activities

|

|
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Background
Brief History and Idea for Company

1970's Introduction of NDC Gamma Gauge
and Company Experiences

* 1978 Dan Fishman and Bruce Kramer Join
the Company

* 1980's - Modern Period of Growth Begins
- 1983 20 employees

Dave Carlson joins as VP Sales & Marketing
NDC begins international distribution

- 1986 45 employees
Yudie Fishman joins the company

:

i

Background continued

Nov. 29,1989 - Bert Fishman company founder,
President and RSO suddenly becomes
incapacitated with no meaningful opportunity for
orderly transition.

* 1990's Continued Growth and Exemplary Safety
Record

'l
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II. Radiation Safety Program and
Safety R.ecord

^

1966 - 1990 Bert Fishman President - RSO
i 1991 - Present Dan Fishman President - RSOa

Dan Fishman institutes a formal, written safety-

policy and program-

Extensive Personnel & Site Monitoring.
,

- Committed to personnel and site monitoring in excess
of regulatory requirements, i.e. film badges and ring:

j badges, TLD's (when expected exposures are less than

10% of 10 CFR Part 20 max. levels)<

\ - Extremely Low Exposure History

@ /p '

. +>d\ r
o /g p+ 7

4

1995 Anual Exposure Data

TLD & Film Ring Badge
Whole Body Extremity

Number ofIndividuals 99 29
Total
Number ofIndividuals 74 20
w/ Background Exposure
Individual Max 180 mrem /yr 290 mrem /yr
Exposure
Avg. Annual Exposure 7.1 mrem /yr 36.5 mrem /yr

.
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III. Description of Violation
.

Violation: 10 CFR 110.50(a) Delivery of; -

gauge device containing 150 mci of Am-
! 241 sources in excepted packages in
: violation of DOT regulations.
i Intent: Violation was due to lack of-

I oversight - not any deliberate or intentional
act.>

I
;

:
:

i
i 6*

|
1

) Original sources 25 mci*

< 4 mr/hr at 30 cm shutter open
i

j 1970s early 80s obtain foreign approval of*

i devices. Very few exports.

1983,84 Amersham changes to point source-

labeled 150 mci

< 4 mr/hr at 30 cm. shutter open

Foreign distributors object to new 150 mcia

change

,

..
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Company determines that distributors must
change registrations. 25 mci sources are
used for those countries.

1989 written directive to use 25 mci
sources for specific countries

* Company labels 150 mci sources as 25 mci
to the affected countries until distributors
change registrations

* Rationale was source had same output and
radiation field as registered devices

* Distributors start to change registrations

Shipping department initiates shipping
confirmation sheet.

. Dan Fishman becomes aware of practice

1990 Dave Carlson Memo

Employees Raise Concerns

'
i
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; IV. Corrective Action
:

I Identification of Violation*

| - June 25 - 27 Inspection / Investigation ,

Reveals Violation
,

Immediate Corrective Action to Stop the Practice*

- June 28 Written Notification to all NDC personnel
- see slides

- Affected Departmental Meetings

i

l
|

|
,

Corrective Action continued

Immediate Corrective Action to Stop the Practice*

(cont.)
- Internal Investigation and Review

Physical tours and inspection of all areas involved i
i* Interviews with all personnel involved

Commencement of audit of shipping
documentation

Review of applicable NRC and DOT regulations

;

0|
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; Compliance Issues )
| |

|

+ Sources must be |
traceable

+ Keep proper records

!
+ All sensors must be

labeled all the time !
!

I
i

+ Wear monitoring '

badges
i

|
!

1

NDC Systems
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Important ! |
:
|

+ It is everyone's responsibility to bring ANY !

safety or compliance concern to my ;

attention. !
!

+ If you are not sure about doing a procedure |
'DO NOT DO IT !
:

!
;

!

!

!
!

NDC Systems j
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Corrective Action continued
.

; Subsequent Corrective Actions*

- Company-wide Meeting
* Discussed source labeling, safety and regulatory

; compliance

- Full and Complete Internal Audit of the '
Radiation Safety Program

; * Identifies Transportation and Shipping as a
"

deficient aspect of the RS program and its root
causes

.

4
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Corrective Action continued

Root Cause 1: Lack of Oversight and-

Control t'y RSO

Root Cause 2: Lack of Knowledge and-

Understanding of DOT regulations

;:
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Corrective Action continued
P

Response to Root Cause 1

- Designation of New RSO

* Individual whose primary responsibility is to be
RSO

Highly qualified individual

* License amendment pending |

* Increased emphasis on RSO activities |

|

J

Corrective Action continued

Response to Root Cause 2

- Contracted with an independent technical
expert to review all company activities related
to shipment and transportation of hazardous
materials

8.
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V. Enforcement Factors !

* The Significance of Regulatory Concern
- Although occurring over time, the regulatory violation

!

was not known to the company until NRC
inspection / investigation;

- Company president was unaware of any written I

guidance concerning NDC export practices; he did not
knowingly direct employees to violate a regulation;

- Some NDC employees questioned NDC's labeling
practices; no employee ever discussed or questioned
DOT regulation. ;

)

|

._
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Enforcement Factors continued

* Enforcement Policy Section VI.B.2: Civil
Penalty Assessment

- No previous escalated enforcement actions

- Violation was not licensee-identified

Enforcement Factors continued

* Enforcement Policy Section VI.B.2: Civil Penalty
Assessment continued

- Thorough, comprehensive, and responsible immediate
and long-term corrective action, consistent with NRC
IN 96-28
* immediate action to restore regulatory compliance

- written direction to NDC employees

- affected departmental meetings
- internalinvestigation and review

- physical tours and inspection of all area involved

- commencement of internal audit of shipping department
- review of applicable NRC and DOT regulations ;

I

10
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Enforcement Factors continued

- Thorough, comprehensive, and responsible immediate
and long-term corrective action, consistent with NRC
IN 96-28 cont.

= development and implementation oflong term
corrective measures to address root causes and ensure
future compliance

- Company-wide meeting
- Full and complete internal audit

- Designation of new RSO and increased emphasis on position

- Contract for independent technical expert to review all
company activities relating to shipping and transportation of
hazardous materials

Enforcement Factors continued

- Licensee's history, safety record, and response
to identification of violation suppon imposing !

no civil penalty.

11
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; Enforcement Factors continued '

:
:

| Exercise of Discretion Under Section VII*
,

| - Significance of the circumstances understood by |
! licensee; regulatory message already sent and

} understood
[

- No safety consequences to violationt
,

- Excellent licensee performance history and safety
; record
4

} - No increased risk as a result of violation ,

i

i

j
i
i ,

j '

i !

!

!

! Enforcement Factors continued
'

I

Exercise of Discretion Under Section VII cont. !-

- No conscious decision to be in noncompliance; no
significant economic benefit; no intentional or
deliberate act

- Special circumstances under B6 exist:
* no safety significance

a good overall performance

a action no longer constitute a DOT violation

a company always complied with IATA regulations

- Immediate and Comprehensive Corrective Action

12
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/ SYSTEMS
Memo

' To: All Department Managers

From: Dan Fishman

Date: June 28,1996.

Subject: Shipment of Radioactive Material
,

CC:
2

-
,

|
<

Distribution:;

Dave Carlson - Europe
Jean Maes - Europe

,

Yudie Fishman - International
Rick Whiteman - North America,

Bruce Kramer - Operations
Jonni Swrdlow - Service I

lan Rule - Finance

An inspection by the NRC has revealed several serious problems and potential violations {
-

related to our existing export shipping procedures. Effective immediately, the following j
changes will be implemented to bring us into full compliance with all relevant regulations. l

-

.

1. All devices, labels and associated paperwork shall reflect the actual source activity as
reported by the source manufacturer.

2. No change to this information may be made for any reason. This includes requests
from international agents, customers, sales department personnel, or foreign regulatory
bodies. Any such request should be reported immediately to me.

3. All required shipping documentation must be fully and accurately prepared for every
shipment without exception. Any request to deviate from this policy must be reported to
me immediately.

4. Registrations and licenses that exist with authorities of countries where we sell our
devices must be updated to include the activity levels of our sensors as reported by the
source manufacturer, even though the output of our sensors may not have changed. This
may require re-certification by individual countries of our devices. This process should
begin immediately.

The above are severalimmediate steps that we are taking. A more detailed and
comprehensive program of corrective action will be communicated to you after I have



.- _ - . . _ _ _ _ _ _ _ _ _ . ___ _ __ . _ - _ . . _ . . - . ._ .___

,

' ' . . s
.

'. completed an internalinvestigation of our program and procedures. This is an extremely
serious matter and any deviation from this policy will not be tolerated.

*

,

I ask that you distribute this memo to all personnel, international agents, and direct offices
that report to you. Please confirm directly with me that you have communicated this
information to these people.

I would like to take this opportunity to reiterate our policy of requiring each and every NDC
employeo to report any concern or suspicion of the existence of any safety or regulatory
violation that you may be aware of. I ask that you also communicate this existing policy to
all employees reporting to you. This policy of communication of concerns and suspicions
of this nature to upper management is necessary to allow us to take corrective action and
avoid potential future violations.

I look forward to receiving confirmation from you that you have received this memo and are
taking steps to implement its terms immediately.
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SYSTEMS Memo

! l
! To: George Estevez Shipping Manager i

From: Dan Fishman

Date: June 28,1996

Subject: Shipment of Radioactive Material

CC: Bruce Kramer

An inspection by the NRC has revealed several serious problems and potential violations
related to our existing export shipping procedures. Effective immediately, the following
changes will be implemented to bring us into full compliance with all relevant regulations.

1. All devices, labels and associated paperwork shall reflect the actual source activity as
reported by the source manufacturer. ,

/
2.- No change to this information may be made for any reason. This includes requests,

from intemational agents, customers, sales department personnel, or foreign regulatory
bodies. Any such request should be reported immediately to me.

1

3. All required shipping documentation must be fully and accurately prepared for every
shipment without exception. Any request to deviate from this policy must be reported to
me immediately.

The above are severalimmediate steps that we are taking. A more detailed and !
comprehensive program of corrective action will be communicated to you after I have !
completed an intemalinvestigation of our program and procedurcs. This is an extremely
serious matter and any deviation from this policy will not be tolerated.

I ask that you distribute this memo to all personnel that report to you. Please confirm
directly with me that you have communicated this information to these people. ;

I would like to take this opportunity to reiterate our policy of requiring each and every NDC
employee to report any concern er suspicion of the existence of any safety or regulatory
violation that you may be aware of. I ask that you also communicate this existing policy to
all employees reporting to you. This policy of communication of concerns and suspicions
of this nature to upper management is necessary to allow us to take corrective action and
avoid potential future violations.

I look forward to receiving confirmation trom you that you have received this memo and are
taking steps to implement its terms immediately.!

'
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July 1971 - June 1974: Executive Administrator and Medical
Radiation Physicist, Mary Bird Perkins Radiation
Treatment Center, Baton Rouge.

July 1971 - Certificate: University of Texas Graduate School
of Biomedical Sciences at Houston

1. External Beam, Interstitial and Intracavity
i

Dosimetry - Applications

2. External Beam, Interstitial and Intracavity
Dosimetry - Computer Methods

June 1970 - May 1975: Directed doctoral research of L. Hall
Bohlingher, D.Sc., Tulane University.
Dissertation: "A Study of the Surface Dose Effects in

Materials Irradiated with Multi-Curie Sealed Gamma
Sources and Related Occupational Exposure
Assessments."

|
IFebruary 1965 - June 1971: Director, Louisiana Division of

Radiation Control

February 1964 - February 1965: Health Physics Consultant |

|

July 1964: Cuest Lecturer - LSU Neutron Activation Analysia |

Symposium

June 1964 - August 1964: Instructor - AEC-NSF Summer
Institute in Isotope Technology for College Teachers at
LSU

September 1963 - January 1965: Louisiana State University

1. LSU Health Physicist
2. Administrative Assistant - Department of Physics and

Astronomy
3. 1965-67 General Catalogue - Assistant Professor of

Nuclear Science Assistant Professor of Physics

September 1959 - August 1963: Graduate Research Assistant -

LSU Beta and Gamma-Ray Spectroscopy Laboratory ,

June 1962 - August 1962: Instructor - AEC-NSF Summer
Institute in Isotope Technology for College Teachers at
LSU

September 1957 - August 1959: Graduate Teaching Assistant -

Elementary Physics and Advanced Physics Laboratories,
Louisiana State University

April 1957 - August 1957: Graduate Research Assistant -
Double focusing, iron free, beta-ray spectrometer
project, Vanderbilt University

2.

_ _ _ _ _
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June 1956 - August 1956: Oak Ridge National Laboratory -
AEC Radiological Physics Fellowship Program !

;

September 1955 - March 1957: AEC Radiological Physics [Fellow at Vanderbilt University >

\September 1951 - May 1955: Millsaps College
Student Assistant - Chemistry (One Year) :
Student Assistant - Mathematics (one Year) '

,

PROPESSIONAL ORGANIZATIONS, COMMITTEES, HONORS AND AWARDS:
!

Conference of Radiation Control Program Directors - Affiliate
Member

Louisiana Department of Environmental Quality !
Division of Radiation Protection - Naturally Occurring
Radioactive Materials (NORM) Disposal Advisory Group (1992-
1993) '

Nuclear Energy Division- Naturally Occurring Radioactive i

Materials (NORM) Regulation Working Group (1989)

Technical Electronic Product Radiation Safety Standards Committee
- U.S. Department of Health, Education and Welfare (1969-
1972)

National Advisory Radiological Health Council - U.S. Public
Health Service (1969)

Cancer, Radiation and Research Foundation, Inc. of Baton Rouge -
Board of Directors (1968-1973)

Environmental Health Committee of the Louisiana State Health
Planning Advisory Council (1979)

Health Physics Society - Charter Member: Past President (1965)
Deep South Chapter; Committee on Evaluation of Medical
Diagnostic X-Ray Facilities (AAPM Joint Committee)(1971-
1972); Standards Committee (1973-1975)

|

Conference on Radiological Health - Past Chairman (1967-1968) '

American Association of Physicist in Medicine Secretary-Treasurer
(1969-1971) Southwestern Chapter; Committee on Evaluation

. of Medical Diagnostic I-Ray Facilities (HPS Joint i4 Committee)(1971-1972) '

:

! Radiological Society of Louisiana (1968-1990) I

i
i Who's Who in the South and Southwest

3.
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! American Men of Science
i

! Society of Nuclear Medicine - Second Vice President (1970-1972)
( Southwestern Chapter

American Physical Society (1957-1963)

i Conference of Radiation Control Program Directors (1968-1971) -
Charter Member|

Sigma Ii - National Science Research Honor Society

Sigma Pi Sigma - Nations 1 Physics Honor Society

Omicron Delta Kappa - National Leadership Society

Theta Nu Sigma - Science Honor Society, Millsaps College

Theta Nu Sigma Award for Outstanding Science Student at Millsaps
College, 1955

Bausch and Lomb Science Award for Outstanding Science Student -

1951

PUBLICATIONS:

Parker, Roy A., Peacock, Charles L., Jr. and Goodrich, Max.
Bulletin of the American Physical Society, Ser. II 6, 459
(1961)

| Parker, Roy A., Peaccck, Charles L., Jr. and Goodrich, Max.
| Bulletin of the American Physical Society, Ser. II 8, 116 i

(1963)

Parker, Roy A., Peacock,. Charles L., Jr. and Goodrich, Max. A
Report on the Computer Activities of the Beta and Gamma-Ray
Spectroscopy Group at Louisiana State University, Baton
Rouge, Louisiana: Department of Physics, Louisiana State
University, 1963

Meckstroth, George R. and Parker, Roy A. " Radiation Hazards and
Public Health," Journal of the Louisiana State Medical
Society, 119, 121-6 (1967)

l Weiler, John H., Porter, B. Jim and Parker, Roy A. "Use Factors
for Medical I-Ray Shielding." presented at Health Physics
Society Annual Meeting. Pittsburgh, Pennsylvania, June 11,
1969

,

! 4.
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Hunter, J., " Pipelines Weld, Make Repaire Under 58 Feet of
Water," Ocean Industry, December 1967.

| Lambert, C. "An Application of Underwater Radiography,"
Materials Evaluation, March 1968, i

Maxfield, W. S. and Porter, G. H., " Accidental Radiation Exposure
from Iridium-192 Camera," presented at the International
Atomic Energy Agency Symposium on Management of Accidental
Radiation Exposures in Vienna, Austria, May 1969.

I

I
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ROY A. PARKER, Ph.D.

Consulting Radiation Physicist

EDUCATION: B.S. 1955, Millsaps College:
Majors: Chemistry and Mathematics

M.S. 1960, Vanderbilt University:
Major - Physics (Nuclear)
Minor - Mathematics

Ph.D. 1964, Louisiana State University
Major - Physics (Nuclear)
Minor - Mathematics,

Dissertation: The Beta Decay of La-140 and a
Fermi Plot Computer Analysis

EXPERIENCE AND EDUCATIONAL TRAINING:

July 1993 - Present: Instructor for Transportation of
Radioactive Material Seminars for Federal Express
Corporation at locations throughout U. S.

Radiation Safety Programs, Training and Audits:
Participated in industrial radiography radiation safety
training since the 1960's. Presented numerous
radiation safety programs to qualify industrial
radiographers, oil-well loggers, and industrial nuclear
gauge users in accordance with regulatory requirements.
Instructor in numerous industrial radiography training
programs for NRC and agreement state inspectors.
Conducted radiation safety audits of radiography,
industrial and medical facilities. Prepared and
established formalized radiation safety programs for
radiography, industrial, medical and academic
facilities.

May 1978 - Present: Consulting Radiation and Health
Physicist

June 1974 - April 1978: Physicist and Corporate Radiation
Safety Officer, Gamma Industries (Nuclear Systems),
Inc.

November 1971 - Present: Clinical Assistant Professor of
Radiology (Honorary), Louisiana State University
Medical School - New Orleans.

July 1971 - April 1978: Nealth Physics Consultant (Part
Time)

1.
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NDC offers a complete line of thickness gouging and
control systems based upon proprietary sensors { ggQ j j -------- M
d: signed to solve specific application problems, Thes a '' 'ia E
sensors are chorocterized by: EEEEEEEggy

,

,

O Smoll size >

0 One-sided measurement
'

o Exceptional stability
,. -

'

O Low cost
The small, one sided probe is very aosy to mount, A ModeliOOT

especially when space is limited. It rne probe is to scan4

the web, the unique NDC scanner is very small compared fixed probe con be upgraded to o system with a probei

to traditional transmission type thickness gauges. A cus- that scons the web. All basic gouges feature o touch-

tomer stated, *l don't have to forch my line to install your screen interface that offers on ease of use and learning
that is unmatched by systems using mechonico! push-gauge,
buttons, switches, etc. Upgrading to the NDC Model 8000

MODULARITY NDC systems are modular in concept. It is system with high-resolution color monitor and touct -4

possible to stort with a small gauge and grow into a sys- screen controls odds more sophisticated displays,
'

tem with more capabilities. For example, a gouge with a reports, and statistical analysis.
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Mod:1100T series Mode 16100T series Model8100 $ories Model 5100T series
Basic Fixed Probe System Basic Scanning System Scanning System with Fixed-Probe System

The basic gouging system Adds scanning capability to Color Graphicsinterface with Control
consisting of a sensor with the basic gouge. As with all The top-of the-line scanning Simdor to the 100T, but with the
oppropnote mounting device, NDC gouging systems, the system. Besides the basic meo- oddition of a rotopu!ser and
tiexible armored cable, and 6100T features o touchscreen surement, this system features o control package that allows
electronics console. The interface for ease of use. 19-inch high-resolution color automatic speed control
console features o 7-inch, Displays include machine monitor with split screen display (speed of nip rolls) of a blown
fict touchscreen for operator direction trend. Cross direction ond touchscreen controls The film line Displays include flot or
interf ace,and display of the profile, histogrom, maximum / NDC implementation of a polar profde cf the bubble The
measured varioble in engi- minimum / overage of each touchscreen ottords on ease of system includes several usef ul
neenng units. Displays include scon, and much more,includ- use, understanding and ver- reports. plus d<e bott mopp'ng
machine direchon trend and ing several production reports. sotdity unporolleled by any tnr occurate d!soloy of the
histogram. Options include o Control functions include other type of system or operator reiotion between thickness or
rotopulser for line speed input speed controlof screw,line or interface lhe system provides weight. and on octual d e bolt
and a printer that con simulate pump, and dual gop control for composite profdes trends, pro- pos: tion
o chart recorder. roll cocters, doctor blades, and cess statistics. management

the like. reports, and two-way communi-
Cotions with a host Computer of

CIM system

.



/A C'OMPLETE RANGE OF GAUGING I!. .

AND CONTROL IS AVAILABLE. :~ j>
_ _
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COMMUNICATIONS Even the smallest NDC Qouge con
~

} j j
f

output dato to o host computer in either analog or digital y
form. The larger systems feature two-way communications ghy4 j me- ]

'

with a host computer or o plantwide information/automo-
_

$4KQ;4 y
/j ff h@Egsg.: jg gggy:.g; h

;

-
ktien system vio point-to-point or network

.

interface. NDC communications are
_

designed to assure upward compatibility
,

F n"~~ - ~r, - = -_ q
with developing plantwide automation g4 -

or CIM. ~ :n 9

AUTOMATIC CONTROL NDC has chosen to ' #MN U
limit the opplication of automatic control to only the pri- "U@V p
mary measured variable, i.e., thickness or weight of web Q h
products. Model 8000 >

-

F
'

NDC offers proven systems for control of: E :
-

o Speed-Line, pump, screw, etc.
O Gap Actuators-Roll coaters, doctor blodes, calenders
a Auto Die-Dies with thermal botts or other power actuators )

/
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Modal 4000T Series Model S200T Series Model 8000 Series Model 8200 Series :

Pips and Tubing Wall Thickness Cooting System with Cooting System with Scanning Cooting Weight |Gouging System Two Fixed Sensors Fixed Sensors System |
With a rotating (oscilloting) f or cochng opplications The Model 8000 con accom- Sconning gauges oevelop o j

scanner it is possible to Meosunng the thickness or modate ony practical number composite profile of the " net

measure the Circumferential weight before and of ter o Coot- of fixed probes, depend:ng Coat weight." which con be
in:ckness of p!astic pipe The ing station and then subtract upon the opphcotion. In one used to adjust (monually or
touchscreen Con disploy either ing the two readings will yield opphcotion on 8000-8 hos automotiColly) the bolts on a
o polar profde or o segmented the net coat weight. The NDC eight fixed probes. two lef t and die or lef t/ center /nght gap
s een that gives overage thich - 5200/2. with f aed probes before two right, before and otter actuators The 8000 system con
ness coaut each of a selected and otter o coatir.g station, three in-hne coating stations A control up to three sconners.

v ner of die bo!ts Automotrc attords o low cost solution to very popular verston has four and oli units feature precise.
cWralof houloff speed keeps coating weight measurement probes lef t and nght. before some spot measurement
wca inickness at a constant Typical opphcotions include and offer o reverse roll cooter it
om age value, and J histogram small or narrow cocters. and should be noted that for certoin
o' wecial report otters proof of saturators where scanning (pro- very thin coating opphcotions.
c m.p h onc e ' fde) measurement and control NDC fued-mount gouges con

are not proctico!. or neeoed offer better response t;me and

precis!on than any sConning !
system

|
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Applications range from very thin
'!
k'

films, on the order of 0.5 mil (12a -

g \ microns), to sheet (including foamed
| C N

sheet) os thick as 800 mils (20 mm) or
i

j _. N ^

more. With the NDC gommo probe,it
..% is possible to measure sheet possing

,. h . over o steel roll (for example, oW f',j

!
' N'ES h[.,h'

. 0- ; chrome chill roll) which allows fori . . .
H

v8 foster response to thickness changes
%STgy | and installation on lines where large

^
; .

,,

1 8 i* rrensmission gauges will not fit. Long. . >
| ! time users include W.R. Grace, impact
!

' / Extrusions, Dixico, Amoco Fabrics &x

| Fibers, and Goodyear.
I
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|
NDC gamma probe is mounted on the C ',
collapsing frome (becouse of the one- '-

! sided measurement) or on the edge of the I ' , " + + -
,

: layf tat. Unlike other sensing techniques,

| the gamma measurement is not offected {i{
; by changes in composition, opacity, color, %

! or ombient variables (temperature and j f

|
numidity). The touchscreen gives graphic 3 p

j indication of profile, overage thickness at y 3
i each die bolt position, machine direction e u '

?I variation, process spread (histogram), and ,,p
'

.,Jmuch more. An optional control packoge v '
.

outomatically odjusts the speed of the nip -

rolls to maintorn constant thickness. A |
_

printer option provides hard copy statis-,
,

| Scalinformation such as maximum, , ',
__

--
.

minimum. range, overages, stondord
,

j ceviators. footoge, etc A unioue dynamic g*hul. . -g
ron wec'.t coi brotion feature provides the ,, , s'

/- - -utmos' accuracy of calibration Over - ;,

M:-J00 NDC blow n film systems are in use by
,! Compoe9s such as Union Comp. Borden. -b FMW
! Goodyear. American Con. Union Corbide, d. -''' 3 ''<-

4#Crvstol Print First Bronds and Arrow. ,4
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The NDC gommo probe con measure the thickness of.

-( j
| material possing over o steel background. making it '%

P --- 3 I9,.Jfp,

ideolly sulted for measuring rubber or vinyl as it possesi b ' ' -. '

@,t.IN'' :| over o calendering roll. On certain configurations of | 8 . f ?

s ,

'

j Calendering rolls (for example, 'Z' calenders) there is no 7

i
other place to make o thickness measurement except on I

e%y
4 "4R
| the roll or on the total sandwich exiting the calendor. The 1 EP
j probes con be fixed mounted in a lef t/right configuration J (for lef t/right gop adjustment, or o single probe con be '

- k, gY: ,

! mounted on o scanner. Because the steel roll also
produces some backscotter that may vary along the , ; -<

'

path of the scon, all scanning systems include sof tware
~ -g 2p -

#[! ?~

i that automatically zeroes out the gouge reading for on er g g# . p#
'

.-
{ uneven background. Uniroyal, Pirelli, Goodyear, Ford Vinyl

,

r ' *
;-1! and others take advantage of NDC's unique off-the-roll Q ,M

.

A k?
'

| measurement. 1pt . .,; g5; y ,,;. ',

; $'5.f ? ? J-, ,. #m.- . % ,
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COATINGS >
,

_ . _ _ -_

' COMPOSITES
] One of the largest oCplICottons for the NDC gammo

probe . . ranging from odhesives on Avery Dennison
labels. ink on IBM printer and typewriter ribbons. to

, extrusion coat.ngs on packag:ng materiots at Curwood
! Divtsion of Bemrs Fned-probe systems offer exceptional Measunng resin odd tion on paper, carbon fibers.
i precision and speed of response on very thin coatings f,berglass. yarns, etc.. is on easy job for the NDC gamma
j whde scanning systems a; splay a profde for adjustment of prote There are dozens of NDC gauges on prepregs.
1 a coat ng ron or d e sneet mold.ng compound (SMC), ono reinforced p!astics
1 NDC x roy fluorescence proces are used to measure of Prem:x. Hexcel, McConn. Union Corb;oe, Amoco, Ferro.
! very thin metalLc coatings such as mognet c coct;ngs for Normco. Budd Co . and others In one oppLcation. o
{ oud o tope. computer tape. video tooe. and flocpy d:sk narrow ' tope' of carbon fibers is guided over the NDC
1 mo'enal Arso included are sdver coatings for x ray and probe by special tefion rotrers. and the gauge reads the
| pnotograph:c f ams. cadmium.z.nc lead etc Coot;ng amourt of res.n odd tjen in g'm (we gnt-oer-unit iength)
j fn:ckness is measured and controhed to 0 4 m>croincnes

(0 01 micron)'

.

~
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Using a special sideways-looking configuration, thee
,

! NDC probe can quickly measure the mass of cellulose'

1 j( j - ;M and water on the wire (fabric) of a Fourdrinier paper
r-,

.
ii

2 /- machine. The gauge reads this mass in Ibs/1000 f t. or kg/
2% m?. From these moss readings, plus basis weight of the'

''
.h reel, flow to the heodbox, white water somples, and other;

factors, it is possible to calculate consistency along the"

i wire and plot a drainage profile. This helps optimize the- ,

7 operation of the wet end of the Fourdrinier with the bene-s j%,

.

fits of better paper quality, reduced wear on the fabric,
ond reduced energy costs. All major manufacturers ofs.

.-G,~~~E fabrics-Huyck, Atlanta Wire AlbanyWire.
Appleton Wire, Wongner, etc.- use the NDC
droinage profiler, while more and more paper,

componies-Weyerhoeuser, Boise Cascade,

% , g,ang International Paper, etc.-ore learning how to
c take advantage of a nondestructive " blow test."

Q ga j A variation on the drainoge profiler gauge is
OG / used in the press section to measure the weight of

the felts before and offer the nips in order to determine

/ degree of water transfer from paper to felt or vice verso.
The basic gauge is also used by Appleton Mills, Porritts &
Spencer, Fehrer, and others in the manufacture of felts.

NDC ducl-probe gauges (fixed or scanning) are used to n: - - _ w . m
M M M % i@4G&~ N eWM u - '

LTDGILES & NONWOVENSWdw
measure the weight of binders, percent odd-on of latex or
vinyl, amount of filler for skin wipes or diopers ond, in gen-
erol, any coating, odd-on, laminating, or soturating ggg,ggy 4 g. ~g 7
a.oplication. - - u

Single-probe sensors are used to measure the weight of
filter stock, interlinings, cover stock, surgical products, and
more. Typical weights range from 10 to 500 g/m2

In these industries, NDC gauges are used by Burlington,
JOzite, Amoco Fabrics, Milliken Sholog, and Sterling. +- -

j. --

_ - --_ _ .., ,

, ,

' 7TPi!Tf0BINGi[
.. e : JWMU __

Because the NDC gamma probe can measure thick- g~~

I
,

ness from only one side of the materiol, it is ideally suited r %g
to measuring wall thickness of pipe and tubing. For lorge 39 pg . 5 ,i!r

Bdiameter pipe, the probe rotates 360 degrees around the | i *
,

2] fpipe. yielding a thickness profile and a six or eight-seg- o

!/- /- - !'
mented overage that allows the operator to adjust die W \bolts NDC pipe thickness gauges are in use by Phillips h-
Driscopipe. PW Pipe. Coex Pipe, and others. j

With decreasing diameter, more of the total material
totis within the measuring beam (as pipe becornes tub-
ing) so that the NDC reading is more total mass (or weight)
per unit length than wall thickness. However. unless it is g
necessory to know concentricity. toto! mass is directly pro-

4 #portional to overage wall thickness. if outside diameter aar

(O D )is constant, For most tubing opplications, the NDC jJ '
gouge is combined with a laser type O.D gauge into a y-
system which will compute and Control O.D and/or I.D e-

NDC tubing wall thickness gauges are in use by Becton %
Dickinson, Gates Rubber, Baxter Travenol I obs, Roychem,
and others.

.
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! SENSOR TECHNOLOGY- - -

? A. . , ,, . Q , 's~,
__

/~ -

4
_ -

_
._

J
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4

i ! - [ |; NDC takes pride in the development of sensors that are . - -

!
i unique, not 'me too,' and solve interesting or difficult h /
1 gouging and control problems. To date, all sensors feo- |
j ture one-sided measurement, small size, simplicity, and

~

|j exceptional stability. The offering includes.
-

.

~

i GAMMA BACKSCATTER PROBES The principle of operation
} is Compton Photon Bockscatter, commonly known as -

; gamma backscotter. Photons from o very small radioac- - 1
j tive isotope are bockscottered in direct proportion to the M
j mass (or weight-per-unit area) of materialin front of the #

probe. A scintillation detector and electronics convert the
i
,

,

i photon count to a readout in engineering units such as
. I

j g/m2, lbs/ ream, mils, microns, or other.
|

"

i X-RAY FLUORESCENCE An off-line technique that NDC |
1 pioneered for on-line applications with the first successful
j gauge for the measurement of magnetic coatings on

recording tapes and floppy disks Subsequent opplico-i

| tions include silver on photographic, x-ray, and copier j

i films, and specialty applications for cadmium, lead,
{ titonium, zinc, and other metallic cootings.
1 OPTICAL PROBES Not restricted to just the nucleonic
j region of the frequency spectrum, NDC is developing

|
! optical probes that will also be unique, and will solve diffi-

1

I cult gauging problems. Future dato sheets will describe
| these sensors. ,

||
|i

EklANA'GEklENTINFORPdAtIOAIS -

j gegM.DDMMUNICiATIONS%; maw .

'
| fA
: ,,,==* oeviation, and range over o selectd time period, or os#

; . a. determined by on external switch. The printout also',

includes o histogram and frequency distribution. The| 1 _ >
*

Model 6100, with scanning probe, con be conr.ected to o,

- '
I

-

/ common personal computer for low-cost display of com-'
-

j p posite profile, process statistics, and simple report gener--

! ation. Besides high-resolution display of products

; parameters (composite profile, maximum / minimum /over-
j - y V oge of x number of scons, trends, etc.), the Model 8000#, '% * ( systems include sophisticated monogement informotion:

} in the form of printed reports. Roll, job, and shif t reports
! -% are avoilable on a time basis, or upon demand, and con-
i tain information needed for today's Statistical Quakty
! * %, . Control functions.

| COMMUNICATIONS NDC's smaller gauges con output
'

i thickness or weight information by either analog or digital
|
j ' [] signals. Standard analog outputs include 4 to 20 mA. O to

'/ 10 V DC, and others Digital outputs are either BCD or o
j standard protocol transmitted over RS-232C.~ , .,

j .; The larger systems, such as the Model 8000 senes. feo-
; ture two-way communications with a host computer by-

4 severalindustry standard communications hnks such as'"

J RS-232 or 422 Both point-to-potnf and bus network-
~ ~ ~

) topolog>es are supported Using standard ANSI com-
! monds. the host con have complete cortrol of the NDC
1 8000 system for downloading recipes. corr >anding
i MANAGEMENT INFORMATION All systems offer a vanety scanner functions. cohecting SCC data onJ much more
i of information and reports depending upon system This flexibihty assures uCNord ComDat brhty with on
i capabikties The small Model 100 fixed probe system. going plantwide automation and computer integ ated
j equipped with a punter, computes the mean, stondord manuf acturing (CIM)
!

- _ _
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!
] incorporated in 1966 as the Nucleonic Development original gomma gauges (now over fifteen ye' ors old) are
| Corporation, and now licensed to do business os NDC still being supported.
! Systems, NDC is privote, employee-owned, very profitable, Good service, innovative products, fair prices, andj ond without one penny of long term debt. Profitobility is oggressive marketing have resulted in a growth rote of
| emphasized, for being profitable means success, and more than thirty-five percent per year over the last five

healthy profits over twenty years of operation mean that years, and representation in over eighteen countries
! customers are satisfied with the company's products and outside the United States. NDC has over three thousandj services and continue to place repeat orders. gouging systems worldwide. Top customers, in total
| Profits also mean that NDC con offord to provide number of systems, include 3M Company, IBM,
j exceptional service without ' nickel-and-diming' its Goodyear, Avery/Fosson, and Kodok.

customers. Every s|x months to one year, NDC calls each The bottom line? NDC Systems is here to stay and wilt
.

[ ond every customer, no matter how small, to ask, "How continue to produce unique solutions to gauging'

cre things going,"'Any problems...?". The company's problems for a long time to come.

,

, ,

b &
h', >

.J'. . . - . ~ . . . _ _ , , .

%,THE. COMPANY
.. ;

A Y 2 N #- n 5 V " W * f
. ,A

' ' y'
,

,,

: -- '- --

| E:: p m]wcy W~ p?~ sw; ute.m .
n,us au y -m. m m ,

. N/

! )'

-

I
! [Y
| h,'''

!

!
-

1

| J 4,

-

|9' .

.~
. ~~M^~' ' R?e A u.A 1 2 2 : f 1. T ~- ~ GTW.

t'! '
NDC Systems

j 5314 North irwindole Avenue
| r Irwindole, Califomio 91706
g (818) 960-3300 FAX (818) 939 3870

8 }J
*
.. NDC Europe ~
7

f# 3 The Galloway Centre, Hombridge Lone
Newbury RG14 STL (U.K.)// (44) 1635 522800 FAX (44) 1635 582888

,'
, k,[ ] ,.-
, ,- - ,, %-

NDC ChinoJ
| Suite 1210, Parkvlow Square,960 Jie Fong Bei Rood
:
' Guangzhou, $10040 P.R. Chino

(86) 20 8666 2790 FAX (86) 20 8666 5963

NDC do Brosli
' Estrodo do Biguo, No. 43

NDC is proud to have served the Alto do Boa Visto
Rio de janeiro-RJr,eeds of the many fine customers

CEP: 20531-680 Brasilj mentioned in thrs brochure Mention
j ct these names in no wov constitutes (55) 21493 0588 FAX (55) 21493 3056

; on endorsement by any of these
; componies
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NDC offers a complete line of thickness gauging and ~

,

control systems based upon proprietary senscrs ; gg " "' W
designed to solve specific application problems. These ' * * ' * -

sensors are characterized by: - IIIId. ,
a Small size
a One-sided measurement

,

a Exceptional stabil;ty -

-

a low cost i
The small, one-sided probe is very easy to mount, A Model100T

especially when space is limited. If the probe is to scan fixed probe con be upgraded to a system with a probethe web, the unique NDC scanner is very small compared that scans the web. All basic gauges feature a touch-to traditional transmission type thickness gauges. A cus-
tomer stated, *l don't have to torch my line to install your screen interface that offers an ease of use and learning
gauga, that is unmatched by systems using mechanical push-

buttons, switches, etc. Upgrading to the NDC Model 8000
MODULARITY NDC systems are modular in concept. it is system with high-resolution color monitor and touch-
possible to start with a small gauge and grow into a sys- screen controls adds more sophisticated displays,
tem with more capabilities. For example, a gauge with a reports, and statistical analysis.

..

. s .
. 3_ -_f

N TGb
52 mancese . ,. -
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g y=

[is [ Model5100TSeries
"

, Medele100T series ~ ModelS900Sovies 2 .
2 Fixed-Probe System

Model100T $eries '

88 sic Fixed Probe Sy ? tesic Scanning system . Scannir.19ysWiwlpt
The basic gou Ngt /Addseconningcopobilitytoj J Color Gntpnicsinterface f with Control

consisting of Wythe botic goupe. As with all1 . . The top of.the-line scorining Similar to the 100T, but with the
oppropri 'iMk T.,

..

es o touchscreen ,
. system. Besides the basic meo- addition of a rotopulser and

,
systems, the -

[,N Wg
flex!b surement, this system features o control package that allows!

hd for ease of useJ _ 19-inch high-resolution color outomatic speed control
A* E;0tiplaysirelude mochine? . s !. t monitor with split screen display (speed of nip rolls) of a blown j

Jfeellordsend, cross direction' ' 1 and touchscreen controls. The film line. Displays include flor or
'iptome,hlelogram, maximum / $ 1NDCimplementation of a polar profile of the bubble. The
S _.J E0ge of eochSa ; touchscreen affords on ease of system includes severo! useful

enofe,includs -- use,' understanding. and ver- reports, plus die bolt mapping
. soports.7' f. notiHty unparolleled by any for occurate display of the

!f ~Iother type of system or operator relation between thickness or. . . ,

(ne.Or 1 ~ interface.The system provides weight, and on actual die bolt
i ._cempoplie profiles, trends, pro- position.

V.Weggylatiches, monogement
g"'f!{ } '

f'" ond two-way communi-
s with a host computer or

ystem.

_ _ _ . . . J
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', COMMUNICATIONS Even the smallest NDC gauge can
output data to o host computer in either analog or digital F '% {1

6
#

form. The larger systems feature two-way communications ? ' ' N '' me- p
with a host computer or a plantwide information/automa- 3 f

-
1

tion system via point-to point or network @[' . t gp ~,
p

interface. NDC communications are , __

designed to assure upward compatibl|ity N " "_5 * ru . $ |
.

with developing plantwide automation
. k

,

for CIM. N%; , .s _
.

Y ?
"

AUTOMATIC CONTROL NDC has chosen to .

'~
|

' 8|limit the opplication of automotic control to only the pri . 4
7

mary measured variable, i e., thickness or weight of web 1 g' fproducts. d Model 8000 6 -

' _ i>

NDC offers proven systems for control of: - .r -- .I ;

a Speed-Line, pump, screw, etc. ..
.

- |

a Gap Actuators-Roll coaters, doctor blades, calenders _ . /
m Auto Die-Dies with thermal bolts or other power actuators

;f: y
*

%
A

'

- n . n o
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. W ny
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- n g_ t - ! '

g -- o
a

-- M M
( lb}k $
i'
; r..

L 7. I [[ e-[[ ' h.[ -- h3

US

r-
,

UJ

[ g
-

*~
, -

"O y*

<
,

~; c_

.

Modal 4000T Series Model 5200T Series Model 8000 Series Model 8200 Series
' Pips and Tubing Wall Thickness Coating System with Cooting System with Scanning Coating Weight

Gouging System Two Fixed Sensors Fixed Sensors System
With a rotating (oscilloting) For coating opplications. The Model 8000 con accom- Scanning gauges develop a

scanner,it is possible to Measuring the thickness or modate any practical number composite profile of the " net
measure the circumferential weight before and offer o coot. of fixed probes, depending coat weight," which con be
thickness of plostic pipe.The ing station and then subtract- upon the appliCotion. In one used to adjust (manua!!y or
touchscreen con disploy either ing the two readings will yield application, on 8000-8 has automatically) the bolts on o
o polar profile or o segmented the net coat weight. The NDC eight fixed probes. two left and die or lef t/ center /right gop-

screen that gives overage thick- 5200/2, with fixed probes before two right, before and of ter actuators. The 8000 system coni

ness obout each of a selected and of ter o coating station, three in-line coating stations. A control up to three scanners,
number of die bolts. Automatic offords a low-cost solution to very popular version hos four and all units feature precise,
controlof hauloff speed keeps coating weight measurement. probes. lef t and right, before some-spot measurement.
woll thickness at a constant Typical opplications include and of ter o reverse roll cooter. It
overage value, and a histogram small or narrow coaters, and should be noted that for certoin
or speciol report of fers ' proof of soturotors where scanning (pro- very thin coating applications,
compliance.' file) measurement and control NDC fixed-mount gauges con

are not practical, or needed. of fer better response time and
precision than any scanning
system.

1
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f Applications range from very thin
? films, on the order of 0.5 mil (12 ,

-

f J \ microns), to sheet (including foamed d

.

W '

'' '-
sheet) as thick as 800 mils (20 mm) or |
more.With the NDC gommo probe,it j

- JN - :* is possible to measure sheet possing '

N h-D over a steel roll (for example, o iW
":g- NQ -;. chrome chill roll) which allows for I

%Es g%STRy
'=d

a| ..
foster response to thickness changes

b'i,U ' 'i and installation on lines where large !
i .O transmission gauges will not fit. Long |' ' '

-} '
time users include W R. Grace, impact 1

'
Extrusions, Dixico, Amoco Fabrics & {
Fibers, and Goodyear.

.pi

. .

/ ,.

1
j

,Li. _. ) %g' '

[ .

%4 y -, 4

3% o N
QWM@kp? y% QQDepending upon the application, the

NDC gamma probe is mounted on the {j . -f ,
<-

collapsing frame (because of the one- ) #
'

-
: y

sided measurement) or on the edge of the
'

y
layflot. Unlike other sensing techniques, -

z, g' , . ;
the gamma measurement is not offected g

~

t
by changes in composition, opacity, color, |

.

"
, y

jor ambient variables (temperature and 1 -

Nghumidity). The touchscreen gives graphic j |.
,

3 q. ,

indication of profile, overage thickness at ',
' jg. g

each die bolt position, machine direction K M 4 3.
,

O- NM 3variation, process spread (histogram), and
much more. An optional control package Mk'iM b. ht

'

automatically odjusts the speed of the nip } [f'. %g. .h _|Q|A.
"""

:

rolls to mointain constant thickness. A 1 f
printer option provides hard copy statis- U]
ticalinformation such as maximum,

minimum, range, overages, standard - I" My _ ._ . 3
deviation, footage, etc. A unique dynamic _g -

|b'g
j@,i

roll weight calibration feature provides the -
~~~~ ~

utmost in occuracy of calibration. Over ~ ~ '~"*" " 4- f g
~ ^

x

400 NDC blown film systems are in use by .: ~
companies such as Union Camp, Borden, .p g ;) ,

'Goodyear, American Con, Union Corbide, d ;uf , - c*

Crystal Print, First Brands, and Arrow. y

v t,, .W= Jg w m
i . w

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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The NDC gammo probe con measure the thickness of
.

. n w<

material possing over a steel background, making It
, j ; %:

j ideolly suited for measuring rubber or vinyl os it posses -? . ps@c-
-

f;~m ' f''

<!

,.

over o colendering roll. On certain configurations of|

, . mcalendering rolls (for example,'Z' co! enders) there is no ' - o
i

,

| other place to make o thickness measurement except on '*
tthe roll or on the total sandwich exiting the calendor. The

probes con be fixed-mounted in a left/right configuration . -

y.,
for lef t/right gop odjustment, or a single probe con be K
mounted on a sconner. Because the steel roll also ,. M
produces some bockscatter that may vary along the # _ " mA
path of the scon, all scanning systems include sof tware W. ., I Nthat outomatically zeroes out the gauge reading for an ', #

uneven background. Uniroyal, Pirelli, Goodyear, Ford Vinyl
and others take advantage of NDC's unique off-the-roll y_ q . .g
measurement. J ;. g P
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t One of the forgest applications for the NDC gamma J . , D ., L . :. ,.1 c yh q. . - .

'
.' " ~ ~ " - ""- '" ' "" "' , . . . ."probe . . ranging from adhesives on Avery Dennison

labels, ink on IBM printer and typewriter ribbons, to
I extrusion coatings on packaging materials at Curwood

Division of Bemis. Fixed-probe systems offer exceptional Measuring resin addition on paper, carbon fibers,
precision and speed of response on very thin cootings fibergloss, yarns, etc., is on easyjob for the NDC gomma
while scanning systems disploy a profile for odjustment of probe. There ore dozens of NDC gouges on prepregs,
o coating roll or die. sheet molding compound (SMC), and reinforced plastics

| NDC x-ray fluorescence probes are used to measure at Premix, Hexcel, McCann, Union Corbide Amoco, Ferro,
very thin metallic coatings such as magnetic cootings for Normco, Budd Co., and others. In one application, o,

| oudio tape, computer tope, video tope, and floppy disk narrow ' tape' of carbon fibers is guided over the NDC
material. Also included are silver cootings for x-roy and probe by special teflon rollers, and the gouge reads the
photogrophic films, codmium, zinc, leod, etc. Coating amount of resin addition in g/m (weight per-unit length),
thickness is measured and controlled to 0A microir.ches
(0.01 mieron).
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MD ' %' 3p,__._ T l NDC probe con quickly measure the mass of cellulose
, m.O Using o special sideways-looking configuration, the( ,

A
i ^ .cm ,fg '1 . ]. J '

')
.-{ gi and water on the wire (fabric) of a Fourdrinier paper

machine. The gauge reads this mass in Ibs/1000 f t. or kg/
- .W - - m2. From these mass readings, plus basis weight of the
/ lb - reel, flow to the headbox, white water samples, and other
m '*1 7 factors, it is possib!e to calculate consistency along the

"
.- ;i1 wire and plot a drainage profile. This helps optimize the,

s. . h , operation of the wet end of the Fourdrinier with the bene-s

, .i 7 ' fits of better paper quality, reduced wear on the fabric,
. . . , ,,_ ;Mg ej and reduced energy costs. All major manufacturers of'

%'t : , . - [T ~ fabrics-Huyck, Atlanta Wire, Albany Wire,
Appleton Wire, Wangner, etc.- use the NDC.-

drainage profiler, while more and more paper,g
companies-Weyerhaeuser, Boise Cascade,

,g International Paper, etc -are learning how to
'

/ 1
.. gg g take advantage of a nondestructive " blow test.'

,
Q g1) ) A variation on the drainage profiler gauge is

f aR [ used in the press section to measure the weight of
the felts before and of ter the nips in order to determine

degree of water transfer from paper to felt or vice versa./ The basic gauge is otso used by Appleton Mills, Porritts &
Spencer, Fehrer, and others in the manufacture of felts.

NDC dual-probe gauges (fixed or scanning) are used to - p""* g' pc, ,.

measure the weight of binders, percent odd-on of latex or a* < " '

vinyl, amount of filler for skin wipes or diapers and, in gen- k -
1e i

k ";e{ 1 ei V 1 5,

eral, ony coating, add-on, laminating. or saturating ," ' g"' , ' "g,
- g' g*,"z"

*opplication.
Single-probe sensors are used to measure the weight of

filter stock, interlinings, cover stock, surgical products, and
more. Typicol weights range from 10 to 500 g/m2,

in these industries, NDC gauges are used by Burlington,
Ozite, Amoco Fabrics, Milliken, Sholag, and Sterling. [ p _

~~

p 7' ' j~-

Pz mmmmmmm ._ |% r

4 -
- . . . . . . _, j,

g 'W W ' ' O ' ' - |,,
,1 a.,, ;,

y - - %g .- qigg: . .. > .__-_.-.-_:

Because the NDC gamma prcbe con measure thick- th---- : M C < -

Iness from only one side of the materiol, it is ideally suited ,, g r
- x +to measuring wall thickness of pipe and tubing. For large g,g%, s

*d 4 T' |Qdiameter pipe, the probe rotates 360 degrees around the /e-
'j |pipe, yielding a thickness profile and a six-or eight-seg- ), 1 #'

%j[,, 'u3
mented overage that allows the operator to adjust die ( 'j l

bolts. NDC pipe thickness gauges are in use by Phillips f p '"

{})
d;.Driscopipe PW Pipe, Coex Pipe, and others. f,,

iWith decreasing diameter, more of the total material -'

/jp - |falls within the measuring beam (as pipe becomes tub-
' C jing) so that the NDC reading is more total mass (or weight) t.

per unit length than wall thickness. However, unless it is V, H I

necessory to know concentricity, total moss is directly pro- s

portional to average wall thickness, if outside diameter / .b,'. . NR1
(O D.)is constant. For most tubing opplications, the NDC ,I ' , j ' f . I7", d% ,%,gauge is combined with a loser-type O.D. gauge into a ( ,

3 $ : dWsystem which will compute and control O D. and/or I D. \ A
/ JNDC tubing wall thickness gauges are in use tv Becton s

Dickinson, Gates Rubber, Baxter Travenol Labs, Raychem,
'

'

and others.
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NDC takes pride in the development of sensors that are
unique, not 'me too,' and solve interesting or difficult A

- 8
gauging and control problems. To date, all sensors fea-
ture one-sided measurement, small size, simplicity, and
exceptional stability. The offering includes: '

'

*

GAMMA BACKSCATTER PROBES The principle of operation
~is Compton Photon Backscatter, commonly known as ,~ -

-

gamma backscatter. Photons from a very small radioac-
.

five isotope are backscattered in direct proportion to the /s-
*

mass (or weight-per-unit area) of rnaterialin front of the
.

#
probe. A scintillation detector and electronics convert the '

'

photon count to a readout in engineering units such as -

g/m2, lbs/ ream, mits, microns, or other. "Y

X-RAY FLUORESCENCE An off-line technique that NDC
, .-

"

pioneered for on-line applications with the first successfu!
gauge for the measurement of magnetic coatings on
recording tapes and floppy disks. Subsequent applica- u
tions include silver on photographic, x-ray, and copier ffilms, and specialty applications for cadmium, lead, ftitanium, zinc and other metallic coatings. f
OPTICAL PROBES Not restricted to just the nucleonic ,/
region of the frequency spectrum, NDC is developing /
optical probes that will also be unique, and will solve diffi- I
cult gauging problems. Future data sheets will describe [
these sensors.

"

,/f
maa" - deviation, and range over a selected time period, or asma

- 7 determined by an external switch. The printout also

~

includes a histogram and frequency distribution. The
-

_

Model 6100, with scanning probe, can be connected to a
# common personal computer for low-cost display of com-

Q posite profile, process statistics, and simple report gener-s

\ N ation. Besides high-resolution display of product
' ' . parameters (composite profile, maximum / minimum /a ver-j -

'i X , y age of x number of scans, trends, etc.), the Model 8000/' **= :
. systems include sophisticated management information

'

in the form of printed reports. Roll, job, and shif t reports
% are available on a time basis, or upon demand, and con-%

tain information needed for today's Statistical Quality
"

! C=ame Control functions.

COMMUNICATIONS NDC's smaller gauges con output
thickness or weight information by either analog or digital-

~ signals. Standard analog outputs include 4 to 20 mA, O to,

10 V DC, and others. Digital outputs are either BCD or a
ma- standard protocol transmitted over RS-232C.
D J'' $~ O - 7 The larger systems, such as the Model 8000 series, fea-

$[4hwe h *"' ture two-way communications with a host computer by
.gf 4 several industry standard communications links, such as

- RS-232 or 422. Both point-to-point and bus network
~~~~-~

topologies are supported. Using standard ANSI com-
mands. the host con have complete control of the NDC
8000 system for downloading recipes, commanding

MANAGEMi:NTINFORMATION All systems offer a variety scanner functions, collecting SOC data, and mucn .Tiore.
of informa' ion and reports depending upon system This flexibikty assures upward compatibility with on-
capabilities The small Model 100 fixed-probe system, going plantwide automation and computer integrated
equipped w th a printer, computes the mean, standard manuf acturing (CIM).
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Incorporated in 1966 as the Nucleonic Development originol gomma gauges (now over fifteen ye' ors old). ore-

: Corporation, and now licensed to do business os NDC still being supported.
{ Systems, NDC is private, employee-owned, very profitable, Good service, innovative products. fair prices, and |
i and without one penny of long term debt. Profitability is aggressive marketing have resulted in a growth rate of ;

i emphoslzed, for being profitable means success, and more than thirty-five percent per year over the lost five
I healthy profits over twenty years of operation mean that years, and representation in over elghteen countries |' customers are satisfied with the company's products and outside the United States. NDC hos over three thousand 1

: services and continue to place repeat orders. gouging systems worldwide. Top customers, in total
| Profits otso mean that NDC con afford to provide number of systems, include 3M Company, IBM, ,

'

exceptional service without ' nickel-and-dlming' its Goodyear, Avery/Fosson, and Kodak.
customers. Every six months to one year, NDC calls each The bottom line? NDC Systems is here to stay and will
and every customer, no matter how small, to ask, "How continue to produce unique solutions to gouging
are things going,""Any problems. ,7". The company's problems for o long time to come.
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