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90RC PORM 313 U.S. NUCLE AA LE1ULATORY COMMaeBeON
1144l APPROVE MY OMS,
10 CF3 30,32,33,34 3186 0120m mo APPLICATION FOR MATERIAL LICENSE 5.Pa.a31n

.

HSSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUlOE FOR DETAlLED INSTRJCTIONS FOR COMPLETING APPLICATION. SEND TWO COPIES
OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW.

FEDERAL AGEnsclES FILE APPLICATIONS W)TH: 4F YOU ARE LOCATED IN:

U S. NUCLE AR REGULATORY COMMIS$10N BLLINOIS,4NOI ANA, IOWA, MICHIGAN, MINNESOTA, MISSOURI OMIO, OR
DIVISION OF FUEL CYCLE AND MATERIAL SAFETY,NMSS WISCONSIN, SENO APPLICAflONS TO:
WASHINGTON,0C 20666

U.S. NUCLE AR REGULATORY COMMISSION, REGION itt
ALL OTHER PERSONS FILE APPLICATIONS AS FOLLOWS,IF YOU ARE MATERI ALS LICENSING SECTION
LOCATEOIN: 798 ROOSEVELT ROAD

GLEN ELLYN,lL 60137
CONNECTICUT, DELAWARE, OtSTRICT OF COLUMBIA, MAINE, MAR YLANO,
asaanAneUSETTS, NSW JERSEY, NEW YORK PENNSVLVANIA, RHODE ISLAND, ARK ANSAS, COLOR ADO, IDAHO, K ANSAS. LOUISI ANA, MONT ANA, NGSR ASK A,
OR VS4000NT,SENO APPLICAflONS TO: NEW MEMICO, NORTH DAKOTA OK LAHOMA, SOUTH DAKOTA. TEKAS, UTAM,

OR WYOMING, SENO APPLICATIONS TO:
U.S. NUCLEAR REGULATORY COMMIS$10N, REGlON 1
NUCLEAR MATER 8AL SECTION O U.S. NUCLE AR REGULATORY COMMISSION, REGION IV
S31 PARK AVENUE MATERI AL RADI AflON PROTECTION SECTION
KING OF PRUSSIA, PA 19408 S11 RYAN PLAZA DRIVE, SUITE 1000

ARLINGTON TX 76011
f LASAaBA, PLORIOA, GEORGIA, K ENTUCKY, M4WISIPPt, NORT' CAROLINA,
PUERTO RtCO, SOUTH CAROLINA. T8 NedESSE E, VIRGINIA, VIRO N ISLANOS, OR ALASKA, ARIZONA, CALIFORIsl A, HAWAll, NE VADA, OREGON, WASHINGTON,
WSST VIRGlellA, SENO APPLICATIONS TO: ANO U.S. TERRITORIES AND POSS$500NS IN THE PACIFac,SENO APrLICATIONS

TO:
U.S. NUCLE AR REGULATORY COMMIS$lON, REGION at
MATERIAL RADIATION PROTECTION SECTiON U S NUCLEAR REGULATORY COMMIS$10N, REGION V
101 MARIETTA STREET,SulTE 2900 MATERI AL RADI ATION PROTECTION SECTION
ATLANTA,GA 30323 1450 MARIA LANE, SUITE 210

WALNUT CREEK.CA 94598

PSRSONS LOCATEO IN AGREEaseNT STATES SENO APPLICATIOseS TO THE U.S. NUCLEAR REGULATORY COMMtSSION ONLY IF THEY WISN TO POSSESS ARIO USE LICEpeSEO MATERIAL
180 STATES SUBJECT TO U.S. NUCLEAR REGULATORY COnsasleBION JURISOICTIOes.

THIS IS AN APPLICATION FOR (Chere appropreem desel 2. N AME AND MAILING ADDRESS OF APPLICANT (Inesudelge Codel

1 A. NEW LICENSE
McLouth Steel Products Corporation

S. AMENDMENT TO LICENSE NUMSER
1650 West Jefferson Avenue-

C. RENEWAL OF LICENSE NUMSER
_

3.LDDRES$1ES) WHERE LICENSED MATERI AL WILL SE USED OR POSSESSED.

1491 West Jefferson Avenue
Trenton, Michigan 48183

4. NAME OF PERSON TO SE CONTACTED ABOUT THIS AFNCATION TELEPHONE NUMSER

Theodore G. Main (313)246-4196
$USMIT ITEMS S THROUGH 11 ON 84 a 11** PAPER. THE TYPE AND SCOPE OP INFORMATION TO SE PROVIDED IS DESCRISED IN THE LICENSE APPLICATION GUIDE.

S. KADICACTIVE MATERIAL
ilt Element and mess nurtier, tt chemical and/or physical term, and c. mesimum amount S. PURPOSE 153 FOR WHICH LICENSED MATERIAL WILL SE USED.which will lie . -e any one time.

It
{DIVIDUAL 8 8 SLE FOR RADIATION SAFETY PROGRAM AND THEIR

S. TRAINING FOR INDIVIDUALS WORKING IN OR FREOUENTING RFSTRICTED AREAS.

S. FACILITIES t 8 0 01 8 0 ''"^''""8^'''""oo"^"-

RE03 LIC30
11. WASTE MAA 2 -24498-01 PDR ''*'''***" Td'"&ff " '"* 8"*" "2NT

FEE CATEGOaV17 0. 31 ( 3 ) (E) | ENCLOSED s 2 30. 00
13. CERTIFICATION. (Must 6ecompeeeMrbr appHeearf THE APPLICANT UNDERSTANDS THAT ALL STATEMENTS AND REPRESENTAflONS MADE IN THl3 APPLICATION ARE

SINOING UPON THE APPLICANT.

THE APPLICANT AND ANY OFFICIAL EXECUTING TMit CERTIFICATION ON SEMALP OF THE APPLICANT, NAMEO IN ITEM 2. CERTIFY THAT THIS APPLICATION IS
PREPARED IN CONFORMITY WITH TITLE 10 CODE OF FEDERAL REGULATIONS, PARTS 30,32,33,34,35, AND 40 AND THAT ALL INFORMATION CONTAINED MEREIN,
10 TRUE ANO CORRECT TO THE SEST OF TH11R KNOWLEDGE AND SELIEF.

F ARNING: 18 U S C. SECTION 1001 ACT OF JUNE 26,1948,82 STAT. 749 MAKES IT A CRiplNAL OFFENSE TO MAKE A WILLFULLY FALSE STATEMENT OR REPRESENTATION
TJ ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER WITHIN ITS JURISDICTION

SIGNATURE ERTIF YING OF FIC TYPED / PRINTED NAME TITLE DATE
/ '

5

. Theodore G. Main Manager of Safety 4/24/85
14 v0LUNT Am v ' CONOWC D AY A

' i mi M *T2 e. NUMSER OF EMPLO VEES ITerad for d WOULD YOU SE WILLINO TO FURNISM COST tNFORMATION t3pasread/or seper neurat
&

< $30K $1M-3 SM '"'#'s facAfP eneducing oursade cenersc rorst ON THE ECONOMIC IMPACT OF CURRENT NRC REGULATIONS OR ANY FUTURE

PROPOSED,ca,=RE.GULATIONS THAT MAY AFFECT YOUP (NJtCregulerie e, permit
NRC

.30K_800K u SM_TM 2,200
<e,e e,s.=P o car,o,a

M ere r-commew er naeac--Pe=rP-wo-a Mr e ae cee c
8800K-760K $7M-10M c. NUMSER OF SEDS

_Not Applicable g YES q NOSn0K_1M y > SiOM

4 / j- FOR NRC USE ONLY
TYPE OF FEE . - FEE OG -' FE E CATEGORY COMMENTS APPROVED SY

A- RECE,VED nE-M.E R .A,<ggy M& '/ , etrmotuo. 7 8 7 9 9 o 3 5g.

- PRlWACY ACT STATEMENT ON THE REVERSE '
L
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PRIVACY ACTSTATEMENT

Pursuant to 5 U.S.C. 552a(e)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 93-579), the follow.
Ing statement is furnished to individuals who supply information to the Nuclear Regulatory Commission on NRC Form
313. This information is maintained in a system of records designated as NRC 3 and described at 40 Federal Register 45334
(October 1,1975).

1. AUTHORITY: Sections 81 and 161(b) of the Atomic Energy Act of 1954, as amended (42 U.S.C. 2111 and 2201(o)).

2. PRINCIPAL PURPOSE (S): The information is evaluated by the NRC staff pursuant to the criteria set forth in 10 CFR
Parts 30,32,33,34,35 and 40 to determine whether the application meets the requirements of the Atomic Energy Act of
1954, as amended, and the Commission's regulations, for the issuance of a radioactive material license or amendment
thereof.

3. ROUTINE USES: The information may be (a) provided to State health departments for their information and use;
and (b) provided to Federal, State, and local health officials and other persons in the event of incident or exposure,
for their information, investigation, and protection of the public health and safety. The information may also be dis-
closed to appropriate Federal, State, and local agencies in the event that the information indicates a violation or potential

~ violation of law and in the course of an administrative or judicial proceeding, in addition, this information may be trans-
* ferred to an appropriate Federal, State, or local agency to the extent relevant and necessary for an NRC decision er to

an appropriate Federal agency to the extent relevant and riecessary for that agency's decision about you.

4. WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT PROVID.
ING INFORMATION: Disclosure of the requested information is voluntary, if the requested information is not furn-
ished, however, the application for radioactive material license, or amendment thereof, will not be processed. A request
that information be held from public inspection must be in accordance with the provisions of 10 CFR 2.'30. Withhold-
ing from public inspection shall not affect the right,if any, of persons properly and directly concerned n ed to inspect
the document.

5. SYSTEM MANAGER (S) AND ADDRESS: U.S. Nuclear Regulatory Commission
Director, Division of Fuel Cycle and Material Safety
Office of Nuclear Material Safety and Safeguards
Washington, D.C. 20555

. -
,

NRC FORM 313
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McLOUTH STEEL PRODUCTS CORPORATION <

Application for Material-License (cont.)
'

-
>

4

-
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1 Item 5 - Radioactive Material:
1

The radioactive material.for which this license application'

| is submitted is Americium 241. For purposes of this appli-
cation, McLouth Steel will have possession of a minimum of
four (4) sealed sources each containing one (l) curie each.of

.

Americium 241. The sealed sources are manufactured by New'

,

i. England Nuclear and are designated Model No. NER-479-C.

The sealed sources will be used in a Reuter-Stokes Safety
! Ray Sensing System Model No. RSS-811. This Safety Ray

i sensing System has been licensed to Reuter-Stokes by Republic
Steel, the.latter having a general license for the Safety

i
Ray Sensing System. Republic Steel has received the Nuclear

j Regulatory Commission's Steel Source and Devices Safety
|

Evaluation No. NR566D10lG.
r

i No single sealed source will contain more than one(l) curie
'

of Americium 241(i.e. , #1 Ci'Am-241).

!, '
Item 6 - Purpose (s) For Which Licensed Material Will Be Used:

| The Reuter-Stokes Safety Ray Sensing System will be installed
on McLouth Steel Products Corporation's Hot Strip Mill Flying2

Shear. The Gafety Ray Sensing System will be used in the steel
f mill to determine the presence or absence of the hot metal as
| it moves from roughing to shearing at speeds up to 3700 feet
!.

per minute. For further reference, McLouth Steel Products'

Corporation has attached hereto and incorporated by reference*

the following articles and/or brochures that detail the'

purposing of the Safety Ray Sensing System:
.

,

; 1 Republic Steel Brochure titled " Safety Ray
j Sensing System."
,

2. Article titled "Noncontact Sensing System
Succeeds Where Infrared Devices Fail," reprinted.

i from 33 Magazine, April 1976.

3. Reuter-Stokes Safety Ray Sensing System brochure.
.

4. Reuter-Stokes Engineering Data Sheet for Safety
Ray Sensing System.

,
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Item 7 - Individual (s) Responsible-for Radiation Safety Program
an'd Their Training and Experience:

The following individuals are " responsible individuals":

a. Theodore G. Main, Manager o f Safety and
Radiation Safety Officer.

b. Robert J. Ford, Superintendent of Process
Control Engineering.

Attached hereto and incorporated by reference herein are
the Training and Experience Resumes of Messrs. Main and
Ford.

Reuter-Stokes has been retained to provide all services.
relating to installation, initial radiation survey,
training, maintenance and leak-testing. At the time the-

Safety Ray Sensing System is installed by Reuter-Stokes,
training will be provided to the above-referenced " responsible
individuals" and other necessary personnel. McLouth Steel
Products Corporation covenants that the gauges will not be
operated until such time as the training has been received

.

I

and that it will maintain records of the training received
for five years after the training is completed. Additionally,
Reuter-Stokes has been retained to provide semi-annual
radiation surveys and wipe tests. As well as continued
maintenance of the Safety Ray Sensing System.

Item 8 - Training for Individuals Working in or Frequenting
Restricted Areas:

McLouth Steel Products Corporation covenants that a
trained " responsible individual" will always be physically
present at its facility when the Safety Ray Sensing System
is in use. All employees who will' operate the Safety
Ray Sensing System or work within the restricted area
shall receive training and instruction given at the time
of installation by Reuter-Stokes.

Item 9 - Facilities and Equipments*

,The Safety Ray Sensing System will be installed on McIouth
Steel Products Corporation's' Hot Strip Mill in substantial
conformity with the typical arrangement sketch as set forth,
in the reprint of 33 Magazine, April 1976, which has been>

attached hereto and incorporated by reference herein.
Additional schematic diagrams are set forth in the Republic Steel
and Reuter-Stokes brochures which are also attached hereto
and incorporated by reference herein.

.

w
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The environmental conditions to which the Safety Ray
Sensing System will be exposed will be the conditions .
for which the system was designed (i.e. , hot strip mill) .
The system will be exposed to temperatures ranging

i

to 2100 degrees fahreneit. As a result, the ambient |

temperature will be reduced by use of a continuous water
spray system which will be under. continuous observation
by the operator of the Hot Strip Mill. Interruption of
the continuous water spray system will cause an immediate
shutdown of the Hot Strip Mill until such time as the
cooling system failure has been analyzed and rectified.

The Supervisor of the Hot Strip Mill will inspect the
Safety Ray Sensing System daily. The inspection will
include, but not be limited to, visual inspection for
proper shutter operation, visual verification that the
labels are legible and visible, visual verification of
the correct operation of the continuous water spray
cooling system.

In the event of an accident involving damage to the
Safety Ray Sensing System, the McLouth Steel Products,

Corporation's Radiation Safety Procedure will be followed.

As " responsible individuals," Messrs. Main and Ford will be
immediately notified of the accident. The telephone extension
numbers for Messrs. Main and Ford are 4196 and 4129, respective-
ly, and have been disclosed to all employees that will have
access to the restricted area. Notice will be immediately
provided to the Nuclear Regulatory Commission by Mr. Main.

Item 10 - Radiation Safety Program:

As Radiation Safety Officer, Mr. Main's duties and
responsibilities include, but are not limited to
the assurance that any sealed source on the premises
is used in accordance with its intended use, leak tests
are conducted at appropriate intervals, lock-out procedures

; are followed in accordance with published procedures, and
repairs and/or maintenance is performed by qualified'

individuals.

In this instance, all services such as installation, initial
radiation survey, maintenance, leak-testing, device relocation
and removal will be performed by Reuter-Stokes, the device
manufacturer (NRC No. 34-18233-01). The address of Reuter-
Stokes is as follows:

Reuter-Stokes, Inc.
18530 South Miles Parkway
Cleveland, Ohio 44128
Telephone No. (216)S81-9400
Telex No. 985253-

.

f6Nm0LNO. 7 8 7 9 9
- - . .-. -
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No.twithstanding the fact that Reuter-Stokes will be

.' providing the services described in the preceding
paragraph, in the event that verification of possible
leaks will be necessary in light of an accident,
McLouth Steel Products Corporation has available a
Victoreen Model No. 440 survey instrument that is

i

capable of measuring within 300 mr/HR range.

Regarding leak-testing, such testing will be performed'

initially and at six(6) month intervals by Reuter-Stokes,
Inc.. Such tests will be as the Nuclear Regulatory
Commission has deemed appropriate pursuant to Section
30.53, "Testn," of 10 CRF Part 30.

Concerning lock-out procedures, McLouth Steel Products
Corporation has implemented such procedures so that

d personnel will not be subjected to unnecessary exposure.
l These procedures detail the means by which McLouth Steelj Products Corporation prevents employees from entering-

the radiation beam during maintenance, repairs, or other
?

work in, on, or around the Hot Strip Mill. These lock-out"

i procedures will be provided to employees working in the
restricted area and have been posted so that the relevant'

employees can review the procedures. Messrs. Main and Ford,
who have been designated " responsible individuals" in
Item 7 above, are the individuals who will be responsible
for ensuring that the lock-out procedures are followed.

Item 11 - Waste Management:

Removal and Disposal of any sealed source will be conducted
and completed by Reuter-Stokes, Inc. the original supplier
of the Safety Ray Sensing System. Reuter-Stokes, Inc. is
an author.ized recipient as specified in paragraph 20.301(a)

,

of 10 CFR Part 20. Reuter-Stokes, Inc. has been granted
a license for disposal of this material by NCR No. 34-18233-01.

J

s

o,

,

'

s

.

.4

E
. - _ _ . .-s



, _ .
_ - -

4

0
%

* - i,

McLOUTH STEEL PRODUCTS CORPORATION .

'
RADIATION PROTECTION PROGRAM

s

t
i

Training and Experience Resume

Robert J. Ford, Superintendant,
Process Control Engineering

Attended a certified Radiation Protection Seminar in
;1978 conducted by Kay-Ray Inc., in Arlington Heights,
Illinois.

This formal training course was conducted over a two
week period und consisted of the principles and
practices of radiation protection, radioactivity
measurement standardization and monitoring techniques
and instruments, mathematics and calculations basic
to the use and measurement of radioactivity and
biological effects of radioactivity.

Experience with radiation was gained with the previous
owner, McLouth Steel Corporation, over the past 19
years using CS 137 - 4 curies, AM 241 - 1000 milicuries
and Pu-Be 63.99 Kg which were previously utilized in
the Blast Furnace coke hopper moisture density gauges.

TGM/1js

Attachment A
- .
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McLOUTH STEEL PRODUCTS CORPORATION
RADIATION PROTECTION PROGRAM

.

Training and Experience Resume

Theodore G. Main, Manager of Safety and
Radiation Protection Officer

Attended a Radiation Protection Seminar in 1977
conducted by the American Iron and Steel Institute
at Pittsburg, Pennsylvania.

.This formal training course was conducted over a
three day period and consisted of the principles
and practices of radiation protection, radio-
activity measurement standardization and monitoring
techniques;and instruments, mathematics and
calculations basic to the use and measurement of
radioactivity and bioligical effects of-radio-
activity.

Experience with radiation was gained with the
previous owner, McLouth Steel Corporation over
the past 10 years using CS 137-4 curies, AM 241
- 1000 milicuries and PU-BE - 63.99 Kg which were
previously utilized in the Blast Furnace coke
hopper moisture density gauges.

See-attached. course outline.

!

<:

.

TGM/1js

Attachment B
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IMSIC RADIATION SAFEiY

IN TIE STEEL It0USTRY
,

I

I
L

; Steel
:

i

| .--

AT
,.

l GREATER PITTSBURGH AIRPORT
HOTEL

PITTSBURGH, PA.

SPONSORED BY

, SUBCOMMITTEE ON RADI ATION

I AMERICAN IRON & STEEL INSTITUTE

| 1000 16th STREET, N.W.
'

WASHINGTON, D.C. 20036

:

1

. Arruus< ext a 1
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LIST OF INSTRUCTORS

Peter A. Hernandez
Manager, Environmental Science
Interlake, Incorporated

Dr. R. J. Koch'
Senior Research Chemist
.X-Ray & Spectro Chemical Labs
Armco Steel Corporation '

Anthony LaMastra
Radiation Control Engineer
Bethlehem Steel Corporation

A. A. Mammarelli, Jr.,
Manager, Industrial Health Engineering
Jones & Laughlin Steel Corporation

F~ Thomas J. Radcliffe
Radiation Control Officer
Republic Steel Corporation

Dr. Neil Wald
Professor
Graduate School of Public Health
University of Pittsburgh

Robert V. Whee'ler '
Assistant Managing Director
Landauer Division
Technical Operations, Inc.

Leonard M. Zolkos
Supervisor, Industrial Hygiene
Inland Steel Corporation

.

John A. Janous.
Director, Industrial Health & Safety

Services
American Iron & 5 teel Institute

sa



AGENDA

BASIC RADIATION SAFETY IN THE STEEL INDUSTRY

j
.

November 1,1977 . November 2, 1977 November 3, 1977

09]in - 1000 0830 - 1000 0800 - 0830O?troduction, Basic Radiation Pro- Homework Review
Administration tection Techniques Dr. Koch
Mr. Janous Mr. LaMastra

1000 - 1100
- 0830 - 1000

1000 - 1015 License ApplicationsDescription of Ionizing Coffee Break Mr. Mamarelli
Radiation Sources &
Applications in the Steel 1015 - 1215 1000 - 1015Industry Personnel Dosimetry Coffee BreakMr. Mammarelli Mr. Wheeler

1015 - 11451100 - 1230 1215 - 1315 Model RadiationPhysics of Radiation Lunch
Dr. Koch Protection Programs

for the Steel In-'

1315 - 1445 dustry1230 - 1330 Reports, Record- Committee Panel Dis-Lunch keeping, Regulations cussion
Mr. LaMastra

1330 - 1415 1145 - 1300Units Used in Radiation 1445 - 1500 LunchProtection Coffee Break
Dr. Koch 1300 - 1345

1500 - 1600 Written Examination~1415 - 1500 Medical and Other X-
Mathods of Detection, In- ray Machine Protection 1345 - 1400
!. -umentation Mr. LaMastra
Mr. Radcliffe Course Critique

Mr. Janous
1600 - 1700

1500 - 1515 Biological Effects
Csffee Break Dr. Wald

1516 - 1600 1700 - 1830'

M thods of Detection, Dinner
Instrumentation Cont'd

1830 - 2030
1600 - 1700 Homework Assistance,

Leak Testing and Contami- Consultation, Special
nation Levels Problems, AEC Film -
Mr. Zolks " Radiation in Perspec-

tive"
-1700 - 1725 Committee

Radioactivity in Water
Mr. Hernandez

1725 - 1730
Homework Assignment

,

Dr. Koch

1730 - 1900
D'mer

1900 - 2030
Radiation Survey Techniques

~

Mr. Mammarelli

@ JTTO GO. T'$ 7 9 $
'
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Operation of today's high speed pro- may be operated in areas over 1000 F maintenance. Signals are continuously

duction and processing lines requires (537'C) temperatures. The half life of monitored by special circuits and
Cutomatic surveillance systems that will Am 241 is 458 years, eliminating the provide an autoraatic alarm if they

,

operate in all environments and under need to replace the source due to a deviate from the desired value. |

severe conditions when necessary. decrease of its intensity. The source !

With line down-time becoming more supplied with SAFETY RAY is 1 curie of Applications |

(xpensive and on-the-job accidents Am 241, which produces 60 KEV The SAFETY RAY has been success-
more costly, companies must select a fully used in steel mill operations
sensor that provides safety in opera- where, because of the presenco ,

!tion, has a high reliability, has a f ast of large amounts of steam, the infrared
r sponse time,is relatively inexpensive, 1 ~ (IR) detection system previously

m oa employed functioned unreliably. jhas a low operating cost and is easily
installed and maintained. The sensor T' Because of its high reliability .m
that meets all of these parameters is
SAFETY RAY. * M' detecting the presence or 1

wm absence of material,
The SAFETY RAY is a non-contact 7 the SAFETY RAY<

sensing system using a low intensity @C ~ was coupled to
m detection system

^'
gamma radiation source with appro- ~

D^
priate electronics to detect the .

computers to
'

presence or absence of moving . provide computer '

'

objects. Its primary utility is to replace tracking and
present sensing devices which must automatic control
rely either upon direct contact with the of numerous mill j
moving material or the ability to detect [o^ - . I 'operations..

0the material by photoelectric or infrared 4
t

detectors. in severe environments Drawing
Q~,,

created by dust or steam which may By referring to
-

render optical detection system the numbered
inoperable, a consistently reliable detectors in the
method of detection should be used. gamma rays. Stronger sources may be a "
SAFETY RAY is a rugged sensing sys- obtained, depending upon the da g is
tem which has proven to be extremely requirements of the installation. possible to understand the integration
reliable in severe operating conditions. of the SAFETY RAY into an existing

DeteClor mill, or how it can be installed into a
new production line.Cperation The detector portion of the SAFETY

The SAFETY RAY incorporates a RAY system has a water cooled stain- As the mill product passes over the

j narrow beam of gamma radiation of less steel Jacket surrounding the source,it blocks the gamma rays from,

1 low, safe intensity directed toward a detection devices. Depending upon use the detector.The detector electron-
remote detector. Objects passing area conditions, the water cooled ically registers a reduction or absence
through the beam reduce the radiation jacket may not be required. Within the of the gamma rays, and the efectronics
reaching the detector. This change of detector is a scintillation crystal and unit automatically activates the preset

j intensity of gamma rays reaching the photomultiplier tube. With the high function.When the item passes,and the

? detector is read electronically on efficiency of the detector, the source gamma rays again strike the detector,
l accompanying equipment. may be placed as far as 35 feet (10.6 the electronics unit returns the
! meters) away from the detector and process to a standby mode.

operate with a 100 millisecondj Source response. 1 Detector "A" works in conjunction,
with detector "B".The time at whichThe SAFETY RAY source assembly If the distance is greater than 35 feet9

the detectors are activated,in relation-produces a radiation beam safe for (10.6 meters), or the response sought is
personnel even though they may pass faster than 100 milliseconds, the source ship to one another, is used to compute
directly through the beam path. strength can be increased. the speed at which the product is

The source assembly consists of a low moving.

energy gamma radiation source,
Americium 241 (Am 241), a source Electronics 2. Detector "B" also works in con-
holder, and a special radiation col- The solid-state electronics unit is junction with detector "C". Both
limator. The unit requires no electrical modularized on plug-in circuit boards detector "B" and detector "C" are

-,

-

j power,is not affected by vibration and for ease of troubleshooting and low placed in line with each other at a right

|
' SAFETY RAY is a trademark of RepubHC steel Corporetson'

i
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E D B A Source,

Engle to the direction of product 5. Blocking of the gamma rays at a sonic or mechanical sensors. Some of
movement. Should the gamma rays of sixth detector (not shown) located these applications include:
one of the source be blocked before the further down the production line, at a Detect the presence of moving objectsother, the reason would be due to a coiler approach table, signals the or machinery in severe environments.diagonal end on the front of the m,ll start-up of the coiling operation.i

product. Blocking transmission of l.ocated on moving machinery, to
detect the proximity of objects or peo-gamma rays starts the shear timing Advantages Ple to Prevent collision-cycle which allows the product to be

sheared at the nearest point where a Completely safe for operators. Monitor restricted areas to provide an
straight edge can be made. " Sees" through steam, water spray, alarm upon intrusion.

snow, and dust conditions.
3. Conversely, when detectors "d" Operate in explosive (gas, coal dust)

and "C" begin receiving radiation Source can operate in the most severe environments.
from their source prior to detector "D", environments. Provide Go/No Go proportional signals
this indicates the end of the product Non-contact highly reliable detection over distances not practical for
and end shearing operations are of objects. conduit and wire runs.
begun. Should the end have a diagonal
cut, the timing operation is computed Simple design for reliable high speed
to produce a straight end. o eration and low maintenance. Availability

Application for a patent has been filed
| 4 When the rays directed toward
| detector "E" are blocked, descaling Other Eolential

by Republic Steel Corporation, and the
SAFETY RAY is available through

controls are activated. The passage of appilCatlOn areas Republic Steers Special Markets
the material past this point and the The SAFETY RAY is best applied in Division, or, for distribution outside the
transmission of gamma rays to the areas of severe environmental condi- U.S. A. , through International Projects

! detector discontinues the descaling tions that prevent the successful use of Division. Price and delivery will be
operation. conventional inf rared, photoelectric, submitted upon request.

| etRmot.No. 7 8 7 9 9
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6% Noncontact sensing system
I succeeds where infrared devices fail

Safety Ray, Republic Steel's new sensing systca, works under
severe operating conditions, in one application, it is claimed,

; the system is 100% reliable in the presence of water and steam
'
.

Several failures of the infrared electro-optical control de- in hot-mill operations is due primarily to the blocking of
vices on Republic Steel Corp's computerized 84-in. hot infrared radiation by the dense steam generated during the
strip mill led its Research Center to look for a sensing sys- rolling process. In addition, the infrared detectors, which
tem that would work under severe operating conditions. rely on radiation from the slab surface, pose a potential
The result of the search is a noncontact sensing system des- problem if the steel cools to less than the desired tempera-
ignated Safety Ray. tures before passing the detectors.

According to Republic spokesmen, today's generation of
,

high-speed hot strip and plate mills require safe, fast, and The development of Safety Ray'

extremely reliable sensing systems or metal detectors. When
coupled to process computers, these detectors provide prod. The Safety Ray sensing system is capable of detecting the'

uct tracking and automatic control of many of the mill's presence or absence of any material from very thin strip to
operations, a slab of steel and has a response time of 100 millisec,

A wide variety of infrared detectors has been used in making it suitable for connection to a computer-controlled
- steel mills to determine the presence or absence of the hot operation.

metal as it moves from roughing to shearing, finishing, and The system uses a low-level gamma-ray source mounted

coil winding at speeds up to 3700 fpm. Although some in- and aligned with a scintillation detector. As long as the
frared detectors work better than others, none are com- gamma rays <eep striking the detector, the unit is in a
pletely reliable, and all are adversely affected by steam, standby mode. If the gamma rays are interrupted or

f which causes the infrared radiation to be attenuated, blocked from reaching the detector, the solid-state electron-
thereby reducing its efficiency. To remove the excessise ics instantly activate the desired controls.'

steam produced when hot metal is cooled by jets of water, The Safety Ray sensing system (marketed by Republic
mill operators air-blast the steel as it passes under the Steel's Special Markets Div) uses Americium 241 as a

,

'

watchful eye of a series of infrared detectors. Although this source located below the strip pass line. Personnel can pass
lessens the problem, it does not eliminate it. between the Americium source and the detector without

As a case in point, Republic Steel experienced a number any special precautions The energy of gamma radiation
of failures of the infrared electro-optical control devices on produced by Americium 241 is only 60 kev, it operates
its computerized 84-in. hot strip mill in Cleveland. successfully in the presence of steam, water, spray, heat.

According to Republic, failure of electro-optical systems fog, dust, vibration, and a high or low light lesel.
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Safety Ray noncontact sensing system is shown in a typical arrangement. Detector placement can be arranged, similar to 2 and 3, to
indicate " fishtail," which would start shear timmg cycle to permit shearing at neare*t point where a straight edge can be made

Reprinted from 33 Magazine, April 1976 cwsm m, ucen.= we . ~.a
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Three sensing devices on A@ma s 106 in hot strip mW deter Dectronic units of the fest three Sa'ety Ray sensing systems at
mme presence or absence cf hot morng meb.! and speed c' tre A:goma Sted are t ed mto the Genera' Eiectric PAC 4010 process
prod xt start shear cycle. and control desca'e and md! sets computer, which controls many mdl operations

i

|
|

Algoma 5 teel Corp 1.td. Sault Ste Marie. Ontano w as T he latter phenomenon has not occurred smte mstalla-
the hrst steel company. beuJes Repubht. to mstall the tmn of the Saf ets Ras. he sas s
Safety Ray miem ine unas base b-en pl.n e d strate- T he third Jetestor controh the operatmn et the dewahn>
ghally on the compann lof"in hot strip and itA-in plate sprap and other mil!4etup f unctwns
mdl All are tied into a General I lettra PAC 4olo prosess ~I he fourth sensmg umt phks up the presense of the
computer. w hnh sontroh marn i ' the mdfs operanen, produs a!!cr it leas es the last hnnhmg stand on as way to

As the mdl produst pas es os er the sourt e a Hosks the the runout table and two dow nsol|er. about 255 f t f rom
gamma rap f rom the Jetestm l ht detettor clettronaalk the last tmnhmg stand

blo k:ng the gamma rap at the fif th Jetettor attnatesrau andredatmn or absence of the gammaregate s a s

s um t. moJu!arucJ of pluym ut the startup of the toiling operatmn The toders hanJiei t h e s, .l:J atat e elet tron.s

s un boards astn ates the pr, .ommsJ !a O< Mhc t ra st .p b a. w .Js w :th a mnim um w et hi et 4 'i* n' #
meta! pames the dmestu r p ont the gamma ra s ai o I ash Sa!cty Ray detesti, anembh n mountcJ en an m-
strike the detesto . an.! the elestronas unit returns the pr, Jnidual stand a hhorcJ to the tenacte tbor lhe detector
tess to a standbs mode he a water-cooled stamless-steel jatket surrounJmp the de-

,

| Speuticalh. at Algoma. the first two senung deshes p%- testmn des acs w hn h tonsn! . .t a ss mtdlatu.n trystal and

| tioned upstream of the trop shears are paired to determme photo mu!t:pher tube I he de et h rs san be placJ as far e
r l' tt tro the s ofte l he s.m rse aoe m t li amt n.w r J tbt Athe speeJ at what the pr<dast tan eperate mr s

and aan.marnally stan tu sht s|c temper in o euccJ nu li w a 'ls

An additmnal teatu e. w L h tan be inu n pora eJr m

the sutem to trop the meta' enJ automatnalk on be Scrap loss and downtime are reduced
,

I seen m L d r a .s . iF.tt, la, dtt sh, zu. he r; s'

t th Wipt he ro d .r _ but prw ** the 5a!ct Ra, sensmgin ! m u nh cad. i he t iJ tr: an_ sr .

I ment of the ho! meta! Sh.alJ the gamn i ran of ene he u stem "It n f ar supermr to ans other mtta! Je utor now
'

bhskeJ bef ore the other. the recon wou!d be a "tahtad" on the market and. m the presense of steam and water has
or diagon.d end on the stee! Blotkmg the gamma raw prmed luf; rehable mer the past scar
starts the trop 4 hear cule. permitting the produc t to be "W ith n. he aJJv "we base chmmated the need for air
sheared at the pomt w here a straight edge can be made blastmg the produc t clear of steam and water. reduceJ

Auording to John W right. general foreman for Algoma's strap loss. and cut equipment downnme '
electraal mamtenance plate anJ strip department. "the at- l ast year. T!goma prodused 2 k-mdhon of , teel and will
curacy and rehabihty of the crop shear cut are sital to a irarease its output to imilhon when its No 7 blast f urnace
good operatmn Insuthcient trepping tan lead to tuhNes in besm es talk operatmnal in 19% T he tempans n aho in-
the mdl ('obble. and too much uop tan cost thousanJ of sta!hng a sewnJ wntmu 'us-cetmp plant anJ ant apates

using the Saf tts Ras detestwn surem t., mann. r the per-dollars in yielJ l'nrehable detes tors tan tause either n,
'"

crop or, worse yet. tan inadsertenth cut a bar in half formance of the new plant 33

i
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1) Caution: High Voltage

F
[: Voltages up to 1200 volts are present

in this system.

2) Caution: Radioactive Material
1

'

Under normal conditions the encapsulated
radioactive material (lCI Am-241) is securely3

contained within the source holder. If the*

source holder appears damaged before it is
handled, a radiation survey meter must be used

r.

: to determine the location of the radiation
L beam and verify the source holder integrity.

..

t
? .

c' '

,
-,

I

RADIATION LICENSING REQUIREMENT.,

The SAFETY RAY system contains 1 Curie of
241 Am radioactive source and requires an
appropriate license from the Nuclear Regulatory
Commission or State Health authorities (in
agreement states) . Use outside the United

- States requires a license from the appropriate
{ -- authorities in the country of use. Reute r-

Stokes will provide guidance and assistance
in obtaining the required licensing.
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A. INTRODUCTION

The. Safety Ray system, consisting of a gamma-ray source,

< l . -- gamma-ray detector and electronics unit, produces an output

I signal for the mill computer when' a bar is within its detec-~

tion. zone. The.collimated source holder containing the

. source. directs a narrow beam of gamma-rays through the bar

pass-line towards the detector. The presence of a bar
r

blocks the beam from the detector causing the output signal
.

t (contact closure) to be initiated.
, t. .

i;

B. DESCRIPTION OF OPERATION (Refer to Fig. 1 and Drawing S-811-105)
,

I
^ 1. Source Holder

0 ~

The encapsulated gamma-ray emitting radioactive material- .

(1 Ci Am-241) is enclosed within a stainless steel,
-

,

[ container which has .collimator and beam port to direct

the narrow beam toward the detector. The container is
i

. mounted on an adjustable bracket which allows the

source holder to be aimed at the detector. The dose-{;,

i
'

rate in the beam at the source holder is 40 mR/hr.
I

Lj' For additional. dose rate measurements see graph below.
t

Dose rates may vary due to environment and background.

~

40 mR/hr.0 Feet
.

$7 1 Feet 18 mR/hr.
f 2 Feet 16 mR/hr..

) . ", 3 Feet 12 mR/hr.
4

4 Feet 10 mR/hr.
5 Feet 6 mR/hr.c -

$- 6 Feet 5 mR/hr.
7 Feet 4 mR/hr.
8 Feet 3.5 mR/hr..

4a-

' . ' , (cont.).

<

- _ . . _ , .e , - - . , - . . . , _ _ . . - - . . . , . _ _ . .._,_...._.,,.,__.,,_,,--__.__--~.-..--._-.....___.-.m_ ._..m.. . . . - _ _ _ ,4-. . - ..-.

-

-



Ti'

U
.

3 9 Feet 3 mR/hr..j ' '

10 Feet 2.1 mR/hr.
15 Feet 1.1 mR/hr.
20 Feet .5 mR/hr...

25 Feet .25 mR/hr.
]

~

* Measurements taken with a Vic.toreen Model 491 survey meter.,

-

2. Detector Unit
-,

When the bar is not present, gamma rays from the.

,

source holder enter the detector housing through a
r

i stainless steel end window and pass into NaI scintillation

f. crystal. The gamma rays produce light flashes in the

crystal which are converted to electrical pulses by the
m

h photomultiplier tube. The crystal and PM tube are sealed

' , . into an aluminum housing and are replaced as a unit.

W
..

The preamplifier (Fig. 2) in the detector unit is a

} |.
linear amplifier with a gain of 1 which produces a pulse

*
of approximately 100 millivolts for the 60 KEV gamma from-

,

Am-241. Gamma ray scattering and background radiation

produce a number of pulses of lower or higher amplitude;
t

however, with the bar not present the majority of pulses
1-
'

will be 100 mv.

3. Electronics Unit1
,

i

The Electronics Unit measures the pulse rate from the

detector and supplies a "No Bar" or "Bar" signal to-
,

,

the computer.'

I
'

i

Included in the Electronics Unit is a Monitor circuit
.

.

ed

e
i
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f

&
i

-

.

'' ' ~ which provides'a continuous check of the system operation-

and can ' provide a " System Normal" signal to the ' computer. '

;..

.

The 100 mv pulses from the detector cause the Amplifierj .

't.

stage - (ICl) on the ratemeter board to saturate producing4

negative pulses of constant amplitude (about-13v) . The.

Discriminator adjustrent varies the threshold voltage
,.

.

i allowing only pulses of a specific amplitude or greater'

,

to enter the Ratemeter, thus eliminating low leveli
f

2 noise ' pulses .

3

;b
The Ratemeter state (IC2) produces a DC output current,

,

t:

i !- proportional to the input pulse rate. The span
,

i

} }.
adjustment on this ' stage sets the "No Bar" operating*

.

i . point (0.85 ma on panel meter) .
*
..

7

.i
:

i ~ The DC. current from the Ratemeter is indicated on the-
panel meter. It is also applied to the System Monitor

- circuitry which responds as follows :
.

-[ 1) When the current is below 0.4 ma, relay RL2 is

-
energized and produces a "Bar" signal.

4

r

L_, 2) When the current is between 0.7 ma and 1.0 ma,
P relays RL1 and RL3 are energized and produce a

"No Bar" signal. Also, a " System Normal" signal
,

l is supplied to the computer.

3) When-the current is between 0.4 and 0.7, or greater ,

:. -

than 1.0, the " Calibration' Required" indicatori-

p m' is lighted and indicates-electronic drift or
another maintenance problem.'

3 ,

4. 7 >

.

4 w
1 .e

The Electronics Unit contains three power supplies: -

~ .-

)4 a + 15v module for the preamp and ratemeter, a + 12v
,

dJ
} supply for the system Monitor relays, and a 1200v

!I f?5frifet,No. T 8 7 9 9
,. .

e +,+---~n,... , ,. .. -,n...,,,--.,,,-.,.-,--....,,,.,,.-,-,,,,n,.,~_..,,, - , , , - . , , - , - - , , , - , . ~ . , , . , . . - - - , - . . , . - - , ----..n-,--- -,,,,n- . ,,a
--
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supply'for the PM tube.*

.
-e * 3

'

C. ADJUSTMENTS
:

A front panel switch, labeled " Output Signal" is used to
-.

disconnect the output signal from the computer while ad-

j ustments are being made.r

_

l. Radiation Beam Alignment
t

e The source holder must be adjusted if the radiation

beam is not centered on the end-window of the detector.p
* The beam location can be found by the use of a Radiation

Survey Meter.
.

f~- 2. Ratemeter Adjustments (see Figure 3)
{"

These adjustments must be made with the radiation beam ,

[. '. centered on the detector.
,

I- A. Place the test switch in " Test" position.
*

_ ..

B. Adjust the Span potentiometer R4 to obtain a
reading of 0.85 on -the panel meter.

U C. Interrupt the radiation beam by placing a piece of

( steel between the source * and detector. The panel
meter indication should fall below 0. 4 ma. If it

I- does not fall below 0.4 ma, a Discriminator
adjustment may be necessary.

D. The Discriminator potentiometer R9 is factory
adjusted to produce about .040 volts at pin 3
of ICI. This setting is adequate in most installa-
tions to prevent noise pulses from entering the
ratemeter. Failure of the panel meter to f all
below 0.4 ma when the beam is interrupted may bea
due to the presence of a high noise level. If
excessive noise is suspected, adjust R9 untilu,

p~ "::
the panel meter indication falls below 0.4 ma.
Recheck the Span adjustment.

,

h. 3 E. Return the test switch to the " Normal" position.

J.

3. System Monitor Adiustments (Fig. 4)
j.fj
; ' LJ
t The system Monitor trip points are adjusted while

observing the panel meter and lights.
o,

, - - - , . _ _ . , _ _ _ - - _ _ . - - - - - . _ . _ . . _ _ - - , - - - - ~ _ , . - - _ _ _ _ -_.____-----,-.a-
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*#
a. Place test switch on ratemeter in down position

(long time constant, Fig. 3)
_ . ,

b. With bar not present, connect and disconnect input
-

.

signal (Fig. 4) to obtain full swith of panel meter.

c. Adjust potentiometer R5 for green light on, between

0.7 and 1.0 ma.
i

,

d. Observe that the amber light is on for indications

below 0.4 ma.

-

i e. Return test switch on ratemeter to up position.
U

D. TEST POINT SIGNALS
b".

Ratemeter Card (Fig. 3)
, , ,

f '.
TPl Signal from preamp in detector consisting of

.

-- random pulses of 100 my average amplitude.

t

TP2 Output of ICI on Ratemeter card consisting

of random pulses of -13v amplitude.r.

b TP3 Ratemeter output to System Monitor

NO BAR + 1.12v DC
,

BAR + 0.lv

!.

[
Power Supply Card (Fig. 5)

- TP 5 +15v + 0.Olv

TP 6 Gnd
,

"' TP7 -15v + 0.Olv.

a.

High Voltage (At SHV Connector)*

1
~ Detector not connected + 1200v

-

Detector connected + 1000v

E
. _ . . _ - . - - - , . _ _ . - -
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L' E. ' TROUBLESHOOTING GUIDE

1. Symptom: a) Unit operational but, with no bar present,,,

Calibrate Required light (white) is on-

7 periodically or constantly -(panel meter
.

reads between 0.4 and 0.7).
_

~

b) Unit not operational due to Bar light

I (amber) on continuously (meter below 0.4)
I

with no bar present.
O
r.
i.

These symptoms indicate reduced radiation
r:
;. beam intensity or reduced system gain.
1*.

.

Possible Causes

a. Source holder mis-aimed due to vibration.
' -

7 ,

.E Check with radiation survey meter.

*
.

f.

;t ' b. Roll scale build-up on source holder or
.

on source holder heat shield.

9

c. An object inadvertently placed so as to
g
F- block radiation beam.

'i d. Cooling water flow accidently turned off.

e. Power supply failure.

L~ f. Reduced gain in pm tube, preamp, or

I~ "
ratemeter. Follow adjustments procedure as

,

1 outlined in Part C2 before replacing com-.

.

ponents.

} d

in
OGird!.NO. I O 7 9 91

;



_ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _

T

u

**
2. Sympton: With bar present, meter does not read close

to zero...

6
o

r. Possible Causes

b'
a. Cooling water flow off.

-

b. Ripple on i 15v power supply. Check

with scope,

c. Electrical noise pickup from external devices.i_

d. Radiation present from other sources such
[-

I as an X-ray thickness gage or pipe weld

'I X-ray inspection unit. -

1.

e

3. Sympton: Meter indication is satisfactory but panel

r. , lamps do not correspond to meter.

*- a. System Monitor card or relays defective.
.

Follow adjustment procedure as outlined in

Part C.3 before replacing components.

t-

b. Failure of 12v power supply.
7

;

F. TEST UNIT (Available as an Option)

This unit is a variable frequency and amplitude pulse
,

generator which is used to simulate the detector signal.
_

The unit will directly check the operating condition of3
2 the ratemeter card, System Monitor card, relays, and indirectly,

? the i 15 VPS and 12VPS. This unit will not determine the.

*

..

operating condition of the PM tube, pre-amp or HV power
s .

[; supply.
,

i
i*

<
k
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E. .

- The following steps should be followed when using the

~** Test Unit:

1. Connect the signal cable of the Test Unit to the

r

[
Signal Input Jack on the Safety Ray chassis.

[ 2. Connect the Test Unit power wire to the +15v test
i

jack (red) on the power supply board.

3. With the Test Unit amplitude control centeres(apprex.

200 my pulses) the Frequency control can sweep the

Safety Ray panel meter from zero to full scale. The
.

L panel lights and relays should correspond to the
1

meter position.r -.

!

4. With panel meter at 0.5 ma, decrease pulse amplitude,

meter currect should drop to zero.
I *.

7

!

. s''

L'

: e,
.

.

j h~ TEST UNIT
.

e

9

Y

1

I^
!

'

- - .-. _. - - - . . _ - . _ - . _ . - _ . _ - _ -
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G. PARTS LIST - MAJOR COMPONENTS
i .~
'

et 1. Detector
,

PM Tube and Crystal Model 8S2 Harshaw Chemical Co.

Tube Base Model 266 Ortec Inc.;,

I- HV Cable RG-59

HV Connectors KV-59-22 & KV-79-13 Kings

}i Signal Cable RG-62

Signal Connectors UG-290 & UG-260 Amphenol

Power Cable 8735 Belden

(._
_ Power Connectors 3102A10SL-3P & Amphenol

3106 AlOSL-3S Amphenol

|, ICl MC1539 Motorola
I .

.

.

| ,
2. Power Supplies

'

+ 15v PS MD-15-B Power Mate Corp.

,f~ 12v PS EM 12/15 B PowerMate Corp.

HV PS Model K15 Venus Scientific Inc.
,t.

|

c- 3. Miscellaneous
l,-

'

Patemeter ICI & 2 MC 1539 Mot'orola

I Panel Meter 320E Triplett,

|

Panel Lamps 183-9830-14-604 Dialco #330 Bulb

; Relays RL 1, 2, 3 KRP11DG 12VDC Potter Brumfield

, AC Fuse Holder 344125A Littlefuse 2 amp Fuse (3AG)
1

;.
; a

i.
4

J

< -

t
t ,.

':b?iTCOl.NO. $ ti ? $ 5;
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PRE-AMP

.- . .

REFE RENCE
~ DESIGNATION DESCRIPTION

,

.

R1,R2 RN55D, 1%, 10KG, Metal Film, Resistor
R3 1/4 Watt, 5%, 1MEGR, Carbon Composition, Resistor'

R4 1/4 Watt, 5%, 5100, Carbon Composition, Resistor
R5 , R9 RN 5 5 D, 1%, 9530, Metal Film, Re sis t or

[ R6 , Ril, R12 RN55D, 1%, 1000, Metal Film
; R13

R7 1/4 Watt, 5%, 6.2KO, Carbon Composition, Resis t or
R8 1/4 Watt, 5%, 5.1KG, Carbon Composition, Resis tor

7
' R10 RN5 5 D, 1%, 4640, Metal Film, Resistor

C1 (No longer used) Capacitor
C2 22 MFD, 35V, Tantalum Capacitor
C3 10 PFD, 1KV., Ce ramic (or) 12pf, 1KV, Ceramic Capacitor

i C4,C5,C7 6.8 MFD, 35V., Tantalum Capacitor
C8,C9
C6 .22 MFD, 35V., Tantalum Capacitor
Dl,D2 IN4001 Fairchild Diode
01 2N3904 Motorola Transistor
02 2N3638A Fairchild Transistor-

.f, .~ 03 2N3643 Fairchild Transistor

.
.

'

C3

C2 R4

Q
b Z2ng

'

"* 7 _II-

i i .

j .1
- $s

0 '
~ R11 ',0 2 03

'

C -R 7' "

J C-
_ - ' .- W.c 3..

C 10
' , .

] R12 FIG.2

. .

.

,,- -_ _ _ _ . . _ _ ..
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h RATEMETER
'

,

I

REFE RENCE

|
DESIGNATION DESCRIPTION

i

R1,R3 RN S S D , 1%, 1.21KQ, Metal Film . Resistor|

f R2 RN55D, 11, 51.lKG, Metal Film P.esistor

ii R5 RN55D, 1%, 19.6KG, Metal Film Resistor
I R6 , R8 , R10 RN 5 5 0, 1%, 10KG, Metal Film Resistor

R7 RN S S D , 1%, 49.9KG, Metal Film Resistor

J Rll RN S S D , 1%, 9530, Metal Film Resistor
R12 RN S S D , 1%, lKO, Metal Film Resistor4 '

| R13,R14 1/4 Watt, 5%, 100, Carbon Composition Resistor
i R4 50KG, #3059P-1-503, Bournes Potentiometer ,-

i R9 SKG, # 3059P-1-502, Bournes Potentiome te rj

; C1 (No longer used) Capacitor-

C2 .0015 MFD, # 5GA-D15, Sprague Capacitor
|

(! C3 25 MFD, 2 5 V. , #TE-120 7, Sprague Capacitor
i C4,C6,C7 6.8 MFD, #150D685X903D2, Sprague Capacitori

| C5 .002 MFD, #5GA 020, Sprague Capacitor

'r
'

D2 DA170, G.E. Diode
D1 IN4370, Fairchild Capacitor.

'

D3 1N914, Fairchild Diodo
.

ICl,IC2 MC1539G, Motorola Integrated Circuit
,

L S1 MSS-1200R, ALCO Switch

IC 2 R8
R10 C8 R12

[- l'

'

..

J I

R9 -

i
,

*81c,

R C3.

|[ R ,

C2 04 !

R g,
--

-D3..

R mR1a

IC 1-

C7 D1'

.

R1 -R11 !
-

g ..

FIG.3-

,

Mis 1
'

2 CS

.

, , , , - - ,_-n .._- _ - - - - - - - - - -



_ _ _ _ _ _ _ . - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _
_

7 .7
pq~ - - -- - ,- . . - --,

. ,

,
. " *

.s .. ,..

.

.

V
. . . . .. . .__

. T J-2//- /02 s A BO-DM ws621 SEE O&cti AL ofe FILE .

6 A Eten Sea ECN-oo44 A-

*
TPt C3

TE1> r'e.
T

O z S,9
-sw w

' ' . A
C c 4-

Ic i tr-t *
'

ni g( N:'rr,o.ssy
.

a. 1 Q TP 3 *
,

sv4370 <

/ RB E4 i

,R3
h:s;g $ #2Kt1-

D2- IEb E9i - "
.

][__ __

_ _ ox 7c.
-- "g .

itio Rin i-

29 h
.

i R5 s o r. 933n :

IE 5 ' 39.sg WW ,:" " "
..

_ _ c r,
'

'' .oort C ^: '. "- s ;

D" G -
"*

Ic 2./*sC .usv -- --

3 i/T T
/ t CS :

' '
~

- h
:4 sor

' ;

Q02][ D3: RG 5
- T

-R7 .N 3:4- i
.

i W -ISY . :$49,9z 3,

*

-

:q e ss a ,z

g 4 ICA il,g
:

_
-

41 *s5Y c . .W: __ _
--*

__

L1 _f c7 - -
~ -

? '' G. Set .

..f L
-

'

ICE -
~' gn g3

T''d :ist io-.

% .5V c J.Wc

4)
~

, . .

** I ,esera.ew me. I asse I ase.

eastese ofweewsse specmes.
N e v e g* s assessaoses Aae ne poceses Ano REUTER-STOKES ctavstawo. oeno 44:se
9 Re s.sven s m i g , m., v. e e ce r - _ tearts as poslown

c *.s.w.. */eer.;. s s % e...ss neaneceennen T su eecansa e se RA T E H E TE R. scnrr4A roc.'""*

.5 A F E 7 Y R. A Ta m ... m....c.= . -r.
w_ m m. .ans a me

. , , , . , ,

I

***=** * e == === = * * *. .amanove suuss, sanas spons.
e. w= ev * * * * <=useo e' **'s -- - 8' * * * * u'as ===.

PVDH 7'lis f-d // /02 , .gwwgg AppucAaLE.
. . -

' NOTES
A

.. . ._ _



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

-

u

''

,

' : o,{'.

I

iF
'

RATEMETER 12v.PS

15v. PS TERMIN AL SO ARD

!
,

1] ~
'

;

RL1 -

,
,

| RL2 b
'"

I( RL3

|-
~

~543) -'-

,
5 HV OUT FUSE

7 -J.:.

e ~

f;Q% AC INPUTSIGN AL IN

|' N nn {WNOUTPUT SWITCH
P ANEL METER HV PS

P ANEL LIGHTS AC LINE SWITCH

i
1 a

,

l '1
I

9

he.

; -

! '.'.

P ARTS LOC ATION*

; FIG.4
_
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15 V. POWER SUPPLY-

_ . ,

REFERENCE
~

DESIGNATION DESCRIPTION

- PS1 MD-15B, 15V., Power Mate Corp. Power Supply
Cl,C2 6.8 MFD., #150D685X9035B2, Sprague Capacitor
C3 .33 MFD, #150D334X9035A2, Sprague Capacitor

;, C4 .lMFD, #150D104X9035A2, Sprague Capacitor
R1, R2, R3 RN55D, 1%, 2000, Metal Film Resistor
R6 , R7-

R4 RN55D, 1%, 8.66KQ, Metal Film Resistor
r' R8 RN55D, 1%, 97.6KG, Metal Film Resistor

R9 RN55D, 1%, 57.6KO, Metal Film Resister
R10 RN55D, 1%, 82.5KQ, Metal Film Resistor'

Rll RN55D, 1%, 97.6KO, Metal Film Resistorr

j. R12 , R13 , RNSSD, 1%, 10KG, Metal Film Resistor
.

R14'

R15, R16 1/4 Watt, 5%, 100, Carbon Composition Resistor'

; {.- R5 5000, #3059P-1-501, Bournes Potentiometer
, . U1 LM249 or LM349, National Integrated Circuit

U2, MC14093, Motorola Integrated Circuit
; ., 01,02 VN46AF, Regulator, Siliconics Transistor

,

Dl,D2,D3 1N914, Fairchild Diode"
"

VR1 UA78M12UC, Fairchild Voltage Regulator~

*
t

t

D3 D2 R9 R14 U1

U2 D1 R8 R12 7 R3 R1
!

Q1
R202

c4
R8VH1

| C3

| ! R4
R15 |l gggg

. . . ._. ,,
,
'

MINIATURE ENCAPSULATED
POWER SUPPLY.

MD 155' ~

i % h

$ I '. 'S' "'%' 2.

L I. ~ . , - ",
..

. ,

J- FIG.5
- R16

PS1
.
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'3 H. SPARE PARTS (optional)

Crystal and PM tube unit
-

Preamp

.
Ratemeter Card

Power Supply Card (1 15v)
~

Power Supply Assy. (i 12v)

High Voltage Power Supply
-

AC Line. Fuses 2 amp 3AG
>

Panel Lamp Bulbs #330!

*
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* * SAFETY RAY
., -

_q
Typical System Specifications

*

-

- A) Power Input 115 VAC at 2 Amp-

~

B) Oittputs 1) Relay contacts (115 VAC at 10 Amp)-

2) +12V logic signal (50 MA max.)
3) O to 1 volt signal (proportional to

7-
radiation intensity)

'i
C) Ambient Operating Temperatures'

!- Source Holder up to 500 F without cooling0

Detector 400F to 1200F without cooling
40 F to 25000 with 1 gal / min water- r

Indicator / Control 400F-100 F (control room or motor0

room environment)g.

. [-
D) Physical Dimensions

35 ft max.2 Source to detector distance -

200 ft max.Detector to Indicator Control -

..

t'
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: ! Safety Ray *
Sens'ngSystem

4

;

I SAFETY RAY is a non contact sensing system
1

'

i using a precisely collimated low intensity gamma
SAFETY RAY * I
sen wsniem ray beam. The SAFETY RAY detects the presence,

of objects, machinery or people and provides a
ac aine, signal for a control system or interlock.

,

| JJC7 . A narrow beam of low energy (60 kev)i

,,-f"~C~- gamma rays is aimed at a remotely located detector.
. . - . - " g An object passing through the beam reduces the

( radiation intensity at the detector thus indicating,

t its presence.
in the primary metal industry, the signal from,

the SAFETY RAY can be used for controlling mill- - ,

{ ym operations like crop shear, descaler and tracking.,

x in other industries, the SAFETY R AY system! - g q.
- will be a useful device where non contact detectioni G -

is required. The main advantage of the SAFETY! ,
3' RAY system is that it can operate in hot, steamy"

. ,, , , 3 f and dusty environments where conventional devices'

3, - are unreliable.-

C 3 '

x The SAFETY RAY system consists of three

j . [e - ' ' and electronic unit. The distance between the

'

components; source assembly, detector assemblyt
;\,,, Nud b f

i source and detector assembly can be up to 35 feet,
t \, A* with response time of 100 milliseconds.' a
I s,

'
( The source (1 Curie of 241 Am ) is contained,

.
- in a thick corrosion proof stainless steel protective

holder along with a unique radiation collimator.
The detector (scintillator, photomultiplier tube

i
,

and preamp) is housed in a water cooled jacket for
high temperature operation. The electronic unit is
fabricated with rubber gasket seals for dusty and

i _ . _ _ _ . humid environments.
-- n y - -_ . . _ _ _ . .._ .__ .- -_ _ . __ _ . , . _ _ ~

_

: RAMATioN Q3L PROFILE IN THE BEAM , , . j.
44iMpy@g; y.g ,. 2 gg7gj

f4.g.7 g -
.

. 'q 4 i _ _, >y: . ..w'
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y 3;- r qan -- . 7q q $ g -. 903ygyg;y . SAFETY RAY is a trademark of Republic Steel Corporation.-.

4 <e ,a m , ~ %, % p .,a- y SAFETY RAY is manufactured by Reuter-stokes under license
from Republic Steel.
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Specifications

SOURCE ASSEMBLY

Source 1 Curie of 241Am; emits 60 kev gamma rays.

Shielding Minimum 1" thick steel shielding all around j

except in the beam direction. |
,

Radiation Level Outside beam direction - negligible. ;

!

(see graph)
Even in the beam direction, the radiation _;: . a u. .

level is well be%v safe limits.
~

s w n ud, *as.m,.
-WP

.; m -

y
'

Mechanical The assembly is made of corrosion proof .

stainless steel. **-V ./ 4/.9 " W.' 'fr~ax :q 1g .y* %-

yg cQ4 %e _The source assembly can be rotated on the pgg- m-

mounting block for radiation beam alignment. .M a,;h u ,; e m . . , g, g ..m n. , m,,y_f x - :- +.. .

.u -

*i
. NM kS$.C.YWeight = 15 lbs. *7 W

. bC5G}-@ M.. (2.!|:Q .

p.s s
--

r s. rgs

| DETECTOR ASSEMBLY

Detector 2" dia. X 1/2" Nat (TI) scintillator with
photomultiplier tube and creamplifier.

-
_

Watercooling is incorporated for high temper-
ature operation. Protective conduit fitting is
incorporated for interconnecting cable be-

~

[[ ][~ ' * ~ V2' .~ C g
*^

f~'' '-

tween the detector and electronic unit.

.NWMYUM$ MMMMechanical The detector assembly isconstructed of stain-
@q.94*ipffless steel with double wall construction for g.

y pgg,I{water flow, c

: JId . S %*
~

. e n a. m. q, J|M . g. _r. 3r-Weight = 16 Lbs. . ~ . - 4 .

,__ .q . ,,_

ELECTRONIC UNIT h.Ef M 4p ..f. m - '[7gg
s

,.

W. f- W '"UM
! The electronic unit contsins all signal processing electronics and

~ '

. c.

h provides the output in the form of relay contacts. The signal from
the detector is received in the form of small pulses. The frequency . ' ,,, . g ~

m , '*
-

"'
'

of these small pulses decreases when an object is in the path of the
radiation beam. The electronic unit measures the frequency of these 13-1/2"

1pulses and signals if an object is in the path, it can be located as f ar 2-3 "

42 q -

as 200 feet away from the detector. - N]+Mgf
_

; gW e,,

The relay contact output from the SAFETY RAY electronic unit .

-

can be used to inform tf.e computer or any process co,ntroller of the ,
,

." i. ,. ,, ,

presence of the object. &, m .gy ./' g, .2
.

I "

wwAW?5%.
a e ;;

, . y n._

Mechanical Enclosure: NEMA Type 4 D:,
~

i ..h.,y NMT W F-89,a s. 1
.-

1,

D Holes are provided for wall mounting.

Weight = 28 Lbs.
,

'7

RADIATION LICENSING REQUIREMENT , .

]fen
24I i

The SAFETY RAY system contains 1 Curie of Am radia-
'4active source and requires an appropriate license from the Nuclear

Regulatory Commission or State Health authorities (in agreement
states). Use outside the United States requires a license from the

appropriate authorities in the country of use. Reuter-Stokes will
provide guidance and assistance in obtaining the required licensing.

< ,

. . . .
- .
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