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ABSTRACT

A catalog of commercially available physical protection equip-
ment has been prepared under MITRE contract AT(49-24)-0376 for use
by the U. S. Nuclear Regulatory Commission (NRC). Included is
information on barrier structures and equipment, interior and ex-
terior intrucion detection sensors, entry (access) control devices,
surveillance and alarm assessment equipment, contraband detection
sensors, automated response equipment, general purpose displays and
general purpose communications, with one volume devoted to eacn of
these eight areas. For each item of equipment the information
included consists of performance, physical, cost and supply/logistics
data. The entire catalog is contained in three notebooks for ease

in its use by licensing and inspection staff at NRC.

THIS CATALOG DOES NOT REPRE_GNT A QUALIFIED PRODUCTS LIST.
INCLUSION OF ANY ITEM IN THE CATALOG DOES NOT CONSTITUTE AN ENDORSE-
MENT BY EITHER THE MITRE CORPORATION OR THE U. S. NUCLEAP REGULATORY
COMMISSION.
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PREFACE AND ACKNOWLEDGEMENTS

The Catalog of Physical Protection Equipment presents information
on currently used or currently ava‘lable phvsical ~rotection equip-
ment that could be employed to safeguard special nuclear materials.
The primary source of information was the responses of manufacturers
and vendors to requests for literature and data, unless otherwise
noted, and as discussed in the Final Report (NUREG-0271, MTR 3458).
P11 equipment listed in the Catalog has been screened in accordance
with the following genera’ criteria, and only items meeting one or
more of these criteria have been included:

« Equipment is commercially available off-the-shelf;

« Equinment is currently in use at commercial nuclear
facilities licensed or to be licensed by NRC;

« Equipment is applicable for use at nuclear facilities
licensed or to be licensed by NRC;

« Equipment can operate in the environmental conditions
present at nuclear facilities;

e Equipment i: not designed solely or primarily for resi-
dential use.

The final report describes the methodology and rationale ' -ed
to create the Catalog of Physical Protection Equipment. Individuals
seeking background information concerning the Catalog are diructed
to that report.



The Catalog of Physical Protection Equipment was edited and
reviewed by W. L. Parl:e; W. Haberman had overall responsibility
for its preparation. [nputs to the .atalog were prepared by the
following individuals, and their ccntributions are gratefully

acknowledged:

Valume 1I.
L. I. Egelson Sections 1, 4, 5, 6, 7, 8, 9, 10
R. G. Hansen Sections 2, 3

Volume II.
J. L. Conway Section 1
R. D. Cotell Section 2
Z. Kohorn Sections 11, 14
R. N. Lawson Sections 4, 5, 7, 9, 12
J. 0. Runkle Seciions 6, 8, 10, 13, 15
G. 0. Sauermann Section 3

Volume III.
W. L. Parlee

Volume 1V.
G. 0. Sauermann

Volume V.
A. J. Graff

Volume VI.
R. N. Lawson

Volume VII.
C. E. Dc berg

Volume VIII.
D. Stone
. 6. "i1lard

vi

{ r

-



TABLE OF CONTENTS
BOOK 1
VOLUME I. BARRIERS AND 5."(UCTURAL COMPONENTS

Section 1. Doors and Frames
Section 2. Hinges
Section 3. Locks
Category a. Mechanical Locks
Category b. Electro-Magnetic Locks
Category c. Switch Locks
Section 4. Gate Operators
Section 5. Gates/Turmmstiles
Section 6. Glazing Materials
Sestion 7. ‘'Yindow Guards
Section 8. Fence

Category a., Galvanized Steel Fence
Category b. Net Barriers and Entrapments

Section 9. Structural Materials
Section 10. Wide-Area Detection Mirrors

VOLUME II. INTRUSION DETECTION COMPONENTS

Section 1. Acoustic Components

Category a. Active Acoustic Components
Category b. Passive Acoustic Components

Section 2. Microwave/Radar Components

Category a. Monostatic Radar Components
Category b. Bistatic Radar Components

vii



Section 3.

Electro-optic Barriers

Category a. Infrared Passive Components
Category b. Infrared Active Components
Category c. Video Motion Detection Components

Section 4,
Section 5.
Section 6.
Section 7.

Electric Field Components
Orientation Components

Ferrous Metal Detection Components
Proximity Detection Components

Category a. Interior Proximity Detection Components
Category b. Exterior Proximity Detection Components

Section 8.

Vibration Detection Components

Category a. Fence-Mounted Vibration Detection Components
Category b, Window Breakage Detection Components
Category c. Wall/Object-Mounted Detection Components

Section 9,
Section 10,

Seismic Components

Pressure-Sensitive Components

Category a. Mechanical Deformation Detection Components
Category b, Trap Wires

Section 11,

Pressure Mats

Category a. Personnel Detection, Foot-Activated Sensors

Category b. Personnel Detection, Hand or Finger-Activated Sensors
Category c. Vehicle Pressure Detection Sensors

Category d. Object Removal Detection Sensors

Section 12.
Section 13,
Section 14,

Continuity Components
Electrical/Magentic Switches
Fire Detection Components

Category a. Heat Detection Components

Category b. Smoke Detection Components

Cateogry c. Flame Detection Components

Lategory d. Heat Detection/Control and Display Instruments

Secticn 15.

Mechanical Contact Switches

viii



BOOK 2
VOLUME III. ENTRY CONTROL COMPONENTS

Section 1, Code Combination Locks
Section 2., Card ‘ocks

Category a. Magnetic Card Locks
Category b. Capacitive Card Locks
Category c. Embossed Card Locks
Category d. Radio Frequency Card Locks
Category . Code Circuitry Card Locks

Section 3. Code Combination and Card Locks
Section 4. Card Systems
Cateogry a. Magnetic Card Systems
Category b, Capacitive Card Systems
Cateogry c. Optically Coded Card Systems
Category d. Coded Circuitry Card Systems
Section 5. Personal Characteristics Verification Systems
Category a. Fingerprint Verification Systems
Cateogry b. Hand Geometry Verification Systems
Category c. Photo Badge and CCTV Verification Systems
Category d. Badge Comparison Verification Systems
VOLUME IV, SURVEILLANCE AND ALARM ASSESSMENT COMPONENTS
Section 1. Thermal Imaging Systems
Section 2, Video Camera Equipment
Category a. Cameras with Standard Vidicon
Category b, Cameras with Silicon Diode Vidicon
Category c. Cameras with Intensified Target Tube
Cateogry d. Cameras with Special Sensor
Category e, Video Camera Enclosures
Category f. Video Camera Positioning Equipment
Section 3, Video Monitors

Section 4. Video Tape Recorders

ix 7



VOLUME V. CONTRABAND DETECTION COMPONENTS

Section 1. Explosives Detectors

Category a. Portable Explosives Detaction Components
Category b. Walk-Through Expiosives Detection Components

Section 2, Ferrous Metal Detectors

Cateogry a. Hand-Held Ferrous Metal Detection Components
Category b. Walk-Through Ferrous Metal Detection Components

Section 3. All-Metal Detectors

Category a. Hand-Held Al1-Metal Detection Components
Category b. Walk-Through All1-Metal Detection Components

Section 4. SNM Detection Components
Section 5. X-Ray Inspection Equipment

BOOK 3
VOLUME VI. AUTOMATED RESPONSE COMPONENTS

Section 1. Siren and Bell Centrols
Section 2. Automatic I1lumination Controls
Section 3, Automatic Photograph Controls
Section 4. Automatic Dialers

VOLUME VII. GENERAL PURPOSE DISPLAY COMPONENTS

Section 1. Cathode Ray Tubes (CRT)
Category a. Alphanumeric CRT Displays

Category b. Alphanumeric with Limited Graphics CRT Displays
Category c. Graphics CRT Displays

X



Section 2. Printers
Category a. Serial and Read-Only Printers
Category b. Data Logging, Digital and List Printers
Category c¢. Keyboard Teleprinters
Section 3. Other Displays
Category a. Event Displays and Recorders
Castegory b. Transilluminated Displays
VOLUME VIII. GENERAL PURPOSE COMMUNICATION COMPONENTS

Section 1. Alarm Signalling Systems
Section 2. Portable Voice Comrunications

Category a. UHF Portable Voice Communications
Category b. VHF Portable Voice Communications

xi



PORTABLE EXPLOSIVES DETECTION COMPONENTS

Gas chromatography is the most common methcd employed in ex-
plosives detectors for security applications. The principai com-
ponents of a gas chromatograph are the air sample collector and
concentrator, the carrier gas injection system, the chromatographic
column and the electron capture detector and recorder.

The air sampling system draws a sample of the suspect air at
a rate of several liters per minute over a metal surface which
adsorbs the trace explosive constituents onto its surface. Vapor
selectivity or specificity can, to a degree, be achieved by proper
selection of metal. Since explosive effluents may be present in
very low concentraticn, it may be necessary to sample a large
volume of air in order to concentrate enough effluent on the
adsorbing material so that an analysis can be made,

After the air sample has been taken, a neutral carrier gas
(usually argon or helium) is passed over the adsorbing material.
The adsorbing material may be heated during this process in order
to ensure that the vapors are desorbed and transferred to the
carrier gas stream.

The vapor-lader carrier gas then feeds into the chromato-
graphic column. Each constituent has a characteristic retention
time in the coclumn which varies according to the vapor pressure of
the sample constituents, their solubility in the column material,
temperature, etc, The time required by the various constituents
to reach the detactor (electron capture type) at the selected
operating temperature allows an analysis of the vapor to be made.

In the electrcn capture detector the vapor laden carrier gas
is exposed to electrons frow a radioactive source (such as tritium

DATE VOLUME SECTION CATEGORY SHEET
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or nickel-63) and they tend to attach with high probability to the
trace constituents* which have high electron affinity. The normal
operating current flowing in the detector is reduced in proportion
to the concentration of the trace constituents, The signature of
the vapor is obtained by recording the detector current as a func-
tion of time on a strip-chart recorder. A more practical mode of
operation permits automatic programming by providing a time window
which is on the order of several seconds duration and which can be
located within a retention time interval between zero and 99
seconds. If a particular constituent reaches the detector during
the selected time period, a visual or audible alarm is activated.
The response of the instrument can be optimized by varying the
temperature of the chronatographic column and the pressure of the
carrier gas.

The usefulness of a detector of explosives effluents in a
practical security system depends on the following instrument
characteristics:

® Sensitivity -- the minimum detectable concentration
of a trace gas in air.

® Response Time -- the period of time between sample
injection and measurable instrument response.

8 Specificity -- the uniqueness of the instrumental
signature -~ the absence of false alarms due to
innocuous constituents in air such as perfumes,

*MoTecules containing halogen or nitro-groups typically have
a high electron affinity. In the case of dynamits, the
major effluent is ethylene glycol dinitrate (EGDN!. in the
case of TNT, the major constituent is trinitrotoluene, but
mononitrotoluene and dinitrotoluene (DNT) are also present
in the effluent. Hydrocarbons, such as are found in gasc-
Vine or jet fue), produce no effect.
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shaving lotions, shoe polish, and others commonly
found in the environment in which the detector is
used.

e Convenience -- including portability, warmup time,
power consumption, operator training required and
frequency of adjustment.

o Cost -~ capital investment, operational and main-
tenance expenditures.

Sensitivity is determined by injecting measured quantities of air
saturated with explosives efflyent into the airstream sampled by
the instrument during normal operation., From the magnitude of the
response of the detector to a certain vapor, and from separate de-
termination of the background response (i.e,, determination of the
signal-to-noise ratio), the minimum detectable concentration can
be' estimated. Lack of sensitivity would yield a low probability
of detecting a well-wrapped, concealed parcel of explosives. The
response time clearly is important for security applications of ex-
plosive detectors, since it governs the rate at which traffic can
flow through the inspection area. Generally the higher the con-
centration of the effluent, the shorter the response time. How-
ever, once an instrument has been exposed to an unduly high con-
centration of effluent, it may require a recovery time of several
minutes or even longer to regain its full sensitivity.

Most explosives detectors for security applications on the
market today are of a portable configuration, In most cases the
device can fit irto a suitcase. A hand-held sampling probe is used
to search the suspect person or ohject. The primary advantage of
the portable explosives detector is that it can be used anywhere,
and the location of the explosives can be precisely determined.
Specificity of these devices to various explosives effluents varies
from manufacturer to manufacturer and, where available, this in-
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formation has been included in the Catalog data sheet. Some of
the portable explosives detectors contained in the Catalog have
been evaluated by the Department of Transportation, Transporta-
tion Systems Center, Cambridge, MA and the U.S. Army MERADCOM,
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PORTABLE EXPLOSIVES DETECTION COMPONEN' S

Manufacturer Elk o Ltd

P O Box 5258
Haita, israel
Tel 522516
Modei 103A
Reference Evaluation Gude Procedure No. V-1 A NRC ldenm;catbn No
NARRATIVE DESCRIPTION

The Vapor Trace Analyzer, Model 103A, captures the impurities from a large volume of ar 1gt (1!) and transfers
them 1o a gas chromatographic column in a controlied carner gas stream. The sampling device used in this
detector has highly se’ective vapor adsorption characteristics and has the capability to sampie a large volume of
air, thereby enhancing the ability of the device to detect minute trace vapors The transit imes of vanous vapors

through the chromatographic column are unique An electron capture detector placed at the column output
responds only to highly polar compounds. and provides the means to identify the vapors by comparison of
retention times of the various vapors with known standards

PERFORMANCE DATA
Probautlity of Detection. Informaticn not available
Faise Alarm Rate: 0/3000 samples
Detection, Operation Time: 20 to 40 seconds. Service time after positive indication, 110 15 minutes
Detection Mechanism. Vapor adsorption on platinum wire. transfer to gas chromatographic
column electron capture detector
Target Characteristics: Deteciion of vapors in quantities of 10 '? grams and below concentrations of
several ppt (10'?). sensitive 1o TNT DNT, GELINITE, Chioro-fluoro-nitro-organic
compounds
Area (Volume) of Coverage: Air sample in search area
Alarm Presentation: Audible, visible. hard copy via potentiometer strip chart recorder
Resistance to Spoofing and
Tampering: Function of devico selectivity
Indoor Outdoor Operation. Capable of both
Temperature: Information not available
Humidity: information not available
Dther Envirgnmental
Characteristics. Information not available
Interface Output available for strip chart. standard 110V outlet for power connection
PHYSICAL DATA
Size 20x16x10in (50x40x25¢cm)
Weight 70ib (32kg)
Power (Primary/Secondary): 220110V ac. 50 60Hz, S00W — no secondary
Emplacement Portable, can be carried to any location
DATE CATALOG VOLUME SECTION  CATEGORY DATA SHEET  PAGE
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SUPPLY/LOGISTICS DATA
Documentation and Training:  'nformation not avalable

Partz and Repairs: Information not available
Reciiability: MTBF not available
Maintainability MTTR not 2. llable
Warranty Information: Information « ¢ ava'lable
Government or Protessional

Standards. information not availasle
Lead Time: Information not availabie

COSTDATA

Unit Acquisition Cost: $18.000 FOB. NJ
Training Cost: Information not availabie
Mzinienance Cost: information not available
Operation Cost: Carrier gases — helium or argon consumed at 150cc per min. _ one lecture bottle

s sufficient for 6 ir of operation
NOTES
U.S Distributor: Eiscint, Lid . P O Box 297, Palisades Park, NJ 07650, (201) 461-5406

Some miormation contained in this data sheet was obtained by a lelephone conversation with a company
representalive

INSTALLATIONS
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PORTABLE EXPLOSIVES DETECTION COMPONENTS

Manutacturer Elscudt, Inc

PO Box 5258
Haita. Israel
Tel 522516
Model EXD-2
Reference Evaluation Guide Procedure No V-1 A NRC Igentification No i _

NARRATIVE DESCRIPTION

The Eiscint EXD-2 1s an automatic instrument designed for detection of various expiosives 't iden. “es the
presence of the explosives through detection of their vapor traces in the atmosphere This device 1S sensitive
enough to allow detection of explosives which are wi apped. covered, or concealed It will alse detect those
having a very low vapor pressure The device is designed to be selective with almost no incidence of faise alarm
The principle of operation of the EXD-2 is based on vapr selection and concentratiu.™ from the atmosphere
separation of these vapors by a chromatographic column and detection by means of an ionization detector The
unit is completely portable containing its own gas a:1d power source for one day s continuous Jperation

PERFORMANCE DATA
Probability of Detection: informaton not available
False Alarm Pate: Information not available

Detection/Gperation Time: Warm-up penod 15 minutes, response time is 810 12 seconds for single
explosive ans 30 to 60 seconds for several types of explosives

Detection Mechanism Gas chromatograph/ionization detector
Targe! Characteristics: Detects concentrations of a few parts in 10'? of the following compounds
Lynamite, Gelante, DNT TNT, Cq, Various combinations of other explosives,
see notes

Area (Volume) of Coverage: Air sample in seaich area
Alarm Presentation: Audible and visual alarms
Resistance to Spoofing and

Tampering: Information not available
Indoor/Outdoor Operation: Capable of both
Temperature Information not available

2 Information not available

Other Environmental

Characteristics: information not availabie
Interface Information not available

PHYSICAL DATA
Size: 12x15x10in (30 5x38x25cm)
Weight. 40ib (18kg)
Power (Primary/Secondary): 12V dc. 2A. or 110/220V ac, can be operated for 6 to 8 hr with batteries
Emplacement Portable, can be carried to any location
DATE CATALOG VOLUME SECTION Cs TEGORY DATA SHEET PAGE
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SUPPLY/LOGISTICS DATA

Documentation and Training:  Information not available
Parts and Repairs: Information not availabi=
Reliability MTBF not available
Maintainability MTTR not ava‘able
‘Warranty Information. Information not avallable
Government or Professional

Standards information not avallable
Lead Time: information not available

COSTDATA

Unit Acquisition Cost: Information not available
Training Cost. nformation not available
Maintanance Cost: Information not available
Operation Cost: Carrier gases — helium or argon, one lecture bottle is sufficient for 6 1o 8 hr of

operation

NOTES

An analysis of the EXD-2 was conducted by the N=* _nal Bureau of Standards. an abstract of the Report of
Analysis dated 15 July 1976 is presented belo-

The response of the instrument to various concentrations of explosive vapors wias measured The
lest mixtures were generated using the equipment and technique deveiloped by P A Pella (report in
preparation) A Teflon sampiing line was used to connect the instrument with the manifold of the
test-mixture geénerator. The Jperating nstructions furnished with the instrument ware followed and
an Omriscribe” recorder, wurnished with the instrument, was used as a readout device The re
sponse. in scale divisions, for several test mixiures is given below

EGDN 35 ppt (0 035 ppb)
50 scale divisions

246 TNT 7 ppt (0.007 ppby)
20 scale divisions

The limit of detection was not determined but it appears that concentrabons of at least one-hoif ofthe
lowesl level measurements, 1e . 2.5 ppi for 2.6 DNT wouid be detectabie

The measurements reporied apply only to the specific instrument mvestigated and may or may not
be typical The test resufis are for the information of the raquestor and the test in no way implies
andorsement of the instrument by the National Bureau of Standards

INSTALLATIONS
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PORTABLE EXPLOSIVES DETECTION CO?4PONENTS

Manutacturer

lon Track Instruments, Inc

176 Beer Hill Rd
Walitham MA 02154
(617) BOO-4343

Modei 58

Relerance Evaluation Guide Proredure No. V-1 A

NRC Identihcation No

NARRATIVE DESCRIPTION

The Model 58 is a portabie explosives detector which employs an electron captule detector cell with a heated
sampling sys<em and film concentrator This device is sensitive to comn ercial nitrate-based explosives includ-
ing those with low vapor pressures The detector operates continuously an { will indicate the presence of expio-
sive vapors by an audible and visib 2 warning and also a meter reacing T @ detector is designed to be suitable
for continuous use as part of an a .umatic screening system, 3.1d spectal electronics circuis have been included
for this purpose. Inthis mode . pera..*n. the detector may be operated directly from an az source. The detector

system consists of four units

.a contrul console; search gun. argon suppiy, battery pack The whole system s

available fitted ito a carrying case for ease of use. If it is in continuous fixed use, then the detector may be
pench-mounted and the battery pack disconnected

PERFORMANCE DATA

Probability of Detecti. information not available
False Alarm Rate: See Note 2
Detection/Operation Time: Two second detection, variable clear down, gepending upon detected substance
(- 9@ notes) Detector warmup time is 15 minutes (100C), or 20 minutes, ( 150C)
Detection Mechanism: Electron capture detector cell with heated sampling system and film
concentrator
Target Charactecistics: Minimum sensitivity in . rms of concentration not availlanie Note 1 contains a list
of typical rasponses to the saturated vapor pressure of several explosivas at an
ambient temperature of 68F (20C). The detector will respond te most com-
mercial nitrated compounds which have a vapor pressure greater than 10 .
Torr. These can include: Gelignite, Dynamite, Nitrobenzene, DNT, TNT PETN,
and RDX. Since the detector sniffs the vapor of these explos ves, it works best
wisen there is a relatively high concentration of vapor “usent. Higher vapor con:
centrations are found at higher ambient temperatures and in confined spaces.
When a particular explosive is sought, @ g.. TNT. ther: the detactor temperature
shuuld be set at a temperature which will give a good response, but at the same
time will give a charactenstically long clear down time In Note 2 the optimum
detector temperature for four explosiy 2s are presented.
Area (Volume) of Coverage. Air sample in search area
Alarm Presentation: Audible, visible, meter reading
Rasistance to Spoofing and
Tampering: information not available See Note 2 for a general discussicn of response 1o
masking agents
Indoor/Outdeor Operation: information not available
Temperature: Information not available
Humidity' information not available
Other Environment..
Characteristics: information not available
Interface: Three-pole socket provided for alarm relay output. N 7. and N C_contacts have
the following ratings for non-inductive loads: 5A @ 30V dc 5A «@ 230V ac
—
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Weight:
Power (Primary/Secondary):
Emplacement:

Decumentation and Training:

Parts and Repairs:

Reliability

Maintainability.

Warranty Information

Government or Profess: »al
Standards:

Lead Time: .

Unit Acquisition Cost.
Training Cost:

Operation Cost:

PHYSICAL DATA

Sx12x 1010 (13x30x25cm)

501b (23kg)

110/220/240V ac, 50/60Hz. 100VA for continuous operation. or nickel cadmium
rechargeable batte ies (capable of up to 8 hours operation on barttery supply)
Portable, can be carnad to 2ny location

SUPPLY/LOGISTICS DATA

Instruction manual availabie. It is recommended that any users of equipment
become familiar with the type of response obtained from the explosives for which
they are searching. and the characteristic clear down time

Spare parts kits available; maintenance by competent engineer suggested for
intensive service

MTBF not available

MTTR not available. See Note 4 for preventive maintenance required
Information not available

Information not available
Information not available

COST DATA
$6.600 F O B Waitham, Mass Lease programs available
Information not available
Information not available
Information not available, but will include cost of carrier gas

NOTES

Some of the information contained in this data sheet was obtained from a telephone conversation with a com-
pany representative. The information contained in Tables 1 and 2 below was extracted from the manufacturer s

instruction manual. This device has been independently evaluated by the U.S. Army (USALWL Technicai
Memarandum #74-14, May 1974)

TEMP-C GELIGNITE

Response Clear
Dwisions Down
onX1 Time

Sec's

Ambient 4400 150
50 4500 150
100 2800 65
150 2800 15

1. Responses and Response Times

INHIBITED 111
EXPLOSIVE TRICHLORETHANE
PETN RDX TNT (GENCLEAN)

Respcnse Clear  Response Clear Response Clear  Response Clear
Divisions Down Dwisions Down Divisions Down Divisions  Down

onX1 Tme onXx1 Tme onX1 Time X1 Time
Sec's Secs Sec's Sec's

144 30 490 55 -4 — 5000 15
270 20 900 20 0 — 3000 15
120 15 900 " 120 70 1600 12
300 12 700 w00 35 1600 7

IMPORTANT NOTE: The responses given in this table r wee  «  fmiltary and commercial explosives

tested by us. Samples from differes  ~urces may ., - 2 rise to responses, particularly with
PETN and RDX.
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2. \dentification of "Nitro’ Re.ponse

Many compounds other than nitro groups give a response on the "detector ' These include chiorinated industnal
solvents, freons, or halocarbons from refrigerators, some fire extinguisher fiuids, some aerosol propeliant fluids,

cigar and cigarette smoke. The size of the response on the sniffer depends upon the length of time the material is
sniffed and its sensitivity It is charactenstic of all these nonexplosive compounds that they will clear down very
quickly (less than 10 seconds unless a very large dose of pure material is sniffed) when the probe is removed and
allowed to sniff fresh air

A characteristic o all nitro responses is a slower response time and the clear down time when fresh air is

sampled is slower than non-nitrated compounds. However, as the temperature 1s increased, the response and
clea -down ime may not be possible to distinguish the response of gelignite from a chiornated solvent.

3 Optimum Operating Temperatures
Gelhgnite PETN RDX TNT
Temperature 50C 50C 100C 150C
14 Manufacturer's Preventive Maintenance
Pump

The only parts requiring attention are the bearings associated with the motor, layshaft ar - ' accentric assemblies
A little light inachine oil applied to these bearings every 4 to 6 weeks will increase the life fthe pump

Membrane

It is advisable to change the film membrane at the end of the probe at least once per week when on continuous
actwe service

Instrument Out of Use
Give a freshening charge to the batteries every month

INSTALLATIONS




PORTABLE EXPLOSIVES DETECTION COMPONENTS

Manufacturer lon Track instruments, Inc
179 Bear Hill Rd
Waltham, MA 02154
(617) 890-4343

Model 62

NRC identification No

Reference Evaluation Guide Procedure No V 1 A

NARRATIVE DESCRIPTION

The Model 62 expiosives detector identifier is a portable instrument which detects the presence of explosives. In

addition to operating from rechargeable batteries, this device is capabie of operating from most commercial
power sources. A supply of argon gas, essential for correct operation, is stored in a small aluminum cylinder
which is replaced when empty The instrument consists of a control unit and search gun. The operator can

search inaccessible places without the necessity of continually moving the contro! unit. A small pump continually
draws in air ihrough the probe miounted on the search gun. If this air contains any vapor from an explosive. it is
detected in the ‘search’ mode and an alarm: will be produced  If the air is sampled using the ‘identify’ mode, each

individual type of explosive
mounted in the control unit

Probability of Detection:
False Alarm Rate:
Detection/Operation Time:

Detection Mechanism:

Target Characteristics:

Area (Volume) of Coverage:
Al~rm Presentation:

Resistance to Spooting and
Tampering:

Indoor/Outdoor Operation:

Temperature:

Humidity:

Other Environmental
Characteristics:

Intertace:

Keight:
Power (Primary/Sscondary).

Emplacement:

can be analyzed and characterized by a permanent pnatout produced by a recorder

PERFORMANCE DATA

Information riot availabie

See notes

Search mode, 2 second response; Identify mode. approximately 100 seconds
When the detector is out of service for a long period, the manufacturer
recominmends setting the detector temperature at 347F (175C) for 12 10 24 hours
betore operation

Electron capiure detector with heated sampling syst=™ and membrane
concentrator (search mode). Cold chromatographic column/electron capture
detector (identify mode)

TNT, DNT, nitro-compounds (See notes;. The limit of detection for TNT is 2 parts
in 10'° {(mole fraction)

Air sample in search area

Search mode: audible alarm, meter indicator, hard copy recerd Identify mode:
hard copy record

See notes

information not availabie
Information not available
Information not available

Information not available
Ten foot (3m) probe service cable provided

PHYSICAL DATA

30x15x11in (76x38x28cm)

100Ib (45.4kg).

110/120, 220/240V ac, 50/60Hz; battery supplies: electronics — 13 voit NiCad
(500mAh capacity) provides for approximately 5 hours of normal operation.
heaters — 12 volt lead-acid get (20Ah capacity) provides for approximately 6
hours of normal operation.

Portable (console unit on wheeled chassis)
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Documentation and Training.

Parts and Repairs:

Reliability.

Maintainability:

Warranty Information:
Government or Professional

Lead Time:

Unit Acquisition Cost:
Training Cost:
Maintenance Cosi.
Operation Cost:

SUPPLY/LOGISTICS DATA

instruction manual available It is recommended that the operator be given
adequate time to become familiar with the operation of the instrument, before
on-line operation. This familiarization period should involve working with a large
number of differant types of explosives under varying operating conditions
Parts kits available; carrier gas: argon (a 173 liter (N.T P ) bottle at 100
atmospheres will operate the device for approximately 23 hours)

MTBF not availabie

MTTR not available

Information not availatie

Information not available
Information not available

COSTDATA
$12,100 F O B Waltham MA; Lease programs available
Information not availabie
Information not available
Information not available, but cost will include carrier gas

NOTES

Some of the information contained in this data sheet was obtained by a telephone conversation with a company
representative. The information below was extracted from the manufacturer's instruction manual This device
has been evaluated by the U.S. Army MERADCOM (Report No. 2137, March 1975 AD B005380)

Response From Explosives

In the identify mode. responses are obtained from explosives only dring the test and hardcopy display. The only
exceptions to this are breakdown products and light impurities, such as nitro-methane. The order of peaks on the
nardcopy obtained from nitro-explosives which have been positively identified is as follows

(1) Nitrobenzene

(2) EGDN

(3) Nitro glycerine
(4) 2, 6DNT

(4) 2 4DNT

() TNT

Peaks from pure RDX and PETN can only be obtained at elevated ambient temperature ana give peaks which

occur after TNT. When these materials are compounded into plastic explosives. they are mixed with more
volatile matenals like nitrobenzene, which gives an early peak

V-1a42




Interfering Responses From Non-Explosivas

Some materials which are not explosives can produce a response in the search mode. These matenals are
normally halogenated hydrocarbons, such as dry cleaning fiuids, aerosol propellants and refrigerant gases
These vapors are detected in the identify mode; they give a response that cannot be confused with a response
from an explosive. All nitro vapors, of voiatility lower than nitromethane, are retained by the column during the
sniff period and are subsequently released during the tes! period. Some of these vapors may be emitted by
non-gxplosives. Two known interfering responses are

1. In some boot polishes. a peak is obtained which is consistent with nitrobenzene
2. High concentrations of certain perfumes anc. aftershaves may produce a single peak which occurs aimost in
the same position as TNT, and is probably due to ‘musk ambrette’

INSTALLATIONS
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PORTABLE EXPLOSIVE DETECTION COMPONENTS

Manufacturer lon Track Instruments, Inc

179 Bear Hill Rd
Waltham, MA 02154
(617) B90-4343
Mode/ 70
Reference Evaluation Guide Procedure No V-1 A NRC identificabon N0

NARRATIVE DESCRIPTION

The standard configuration of the Model 70 consists of a hand-held search probe containing the detector and
dispiay. which is connected to a suppo. | unit with carrying handle. The support unit includas ancillary controls,
batteries and battery charger for portable operations where external power i unavailablie Inoperation, the
Model 70 minitors continuously, visually indicating the detection of any expiosive vapors on a neon logrithmin
dispiay as well as tnggering an optional audio alarm. This detector utilizes a unique twin electron capture detec-
tor design. This twir: detection technique results in a 1 5 second response 10 explosive vapors and minimizes
response 1o other volatile electron capturing vapors. Clear down recycle time after an alarm is one second

For access control and fixed installation screening applications, this detector is available in a modular
checkpoint unit configuration designed for ease in integration with other security devices. Electronic circuilry
allows alarm signals to be fed from remote locations tc a central control siation This unit can be interfaced with

computer-controlied security systems for unattended operations "
PERFORMANCE DATA

Probabiiity of Detection: Information not available

Faise Alarm Rate: Detection selectivity: 100 percent, automatic rejection of non-explosive vapers

Detection/Operation Time: Response time, 1.5 seconds; clear down time, 1 second; operable after 30
minute initial warmup (unless optional pre-heater i1s used)

Detection Mechanism: Twin electron capture detector, membrane concentralor, heated sampler
system

Target Characteristics: Vapor concentration threshold is beiow one part explosive per billion parts of air
Detection spectrum includes commercial and military explosive compositions
and dervatives

Area (Volume) of Coverage: &jr sampie in search area

Alarm Presentation: Indicator light, audio signal, provision for remote alarm

Resistance to Spoofing and

Tampering: Dual detector design provides for improved selectivity and reduces the incidence

of alarms due to non-explosive compounds
Indoor/Outdoor Operation. information not available
Temperature: Information not availlable

Humidity: Information not available
Other Environmentai
Characteristics: informatior: not available
interface: Earphones and jack; 12V autumobile battery adapter provided: two battery packs

are provided, capable of interfacing with a compuier-controlied security system

CATALOG VOLUME SECTION CATEGORY DATA !?HEET PAGE
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Size
Weight:

Power (Primary/Secondary):
Emplacement:

Documentation and Training:

Parts and Repairs:
Reliabiiity:
Maintainability:

Government or Professional
Slandards.
Lead Time:

Unit Acquisition Cost:
Training Cost:
Operation Cost:

PHYSICAL DATA

Search Probe: 16x5x5in (40x13x13cm); Support Unit: 13x11x5in,
(33x28x13cm)

Search Probe: 7Ib (3 2kg), Support Unii: 25ib (11 3kg): shipping weight: 70ib
(32kg)

110/220V ac 50/60Hz ; self-contained battery for 3'zhr of operation

Portabile unit, backpack mount previded; two 4ft* (0.12m?) argon tanks and
reguiator provided; NATO/1\ i -pec shipping container provided; 22x22x29in
(56x56x23¢cm)

SUPPLY/LOGISTICS DATA

Instruction manual available. Minimal operator skill required

Service. parts exchange available from supplier. Carrier gas: argon — one
container permits 36 hours of normal operation

MTBF not availabie

MTTR not available Lid assembly (containing display alectronics) and aetector
electronics circuit boards are available under a service exchange scheme from
supplier

Information not available
Information not available

COSTDATA

Basic unit, $8,500; optional support u* 1, $2 500; F O.B. Waltham, MA; Lease
programs avasable

Information not available

Information not available

Information not available

NOTES

INSTALLATIONS
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PORTABLE EXPLOSIVES DETECTION COMPONENTS

Manufacturer

Marsland Engineering, Ltd.

350 Weber St
N Waterico, Ontario, Canada

Model $-201

Reference Evaluation Guide Procedure No. V-1 A

NRC Identification No

NARRATIVE DESCRIPTION

The Model S201 explosives detector is a portable unit which consists of a hand-heid probe. a support unit, a
line operation module, a battery and a charger. in operation, the instrument continuously samples the ambient
air and analyzes for the vapors of explosives, ignoring interfering substances, or signaliing the presence of
vapors which might fool the detector. The instrument gives visible indications for ready, caution, alert and an
audible tone to indicate vapor concentration. The instrument fe stures both manual and automatic compensa-
tion for high vapor concentrations

PERFORMANCE DATA

Probability of Detection: Information not available

False Alarm Rate: Information not available

Detection/Operation Time: Less than 3 seconds. clear down time, up to 20 secends

Detection Mechanism: Gas chromatograph

Target Characteristics: Information not available

Area (Volume) of Coverage: Air sample in search area

Alarm Presentation: Visuval, audio (tone pitch and amplitude)

Resistance to Spoofing and

Tampering: Information not available

Indoay/Outdoor Operation: Suitable for both

Temperature: Infurmation not availabie

Humidity: Information not available.

Other Environmental

Characteristics: Information not available

Intertace Information not available

PHYSICAL DATA

Size: Support Linit: 6x13x17in (15x33x43cm); Probe. 4x5Ysx8in (10x13x20cm) plus
inket tube

Weight: Support Unit: 221b (10kg). including gas bottie; Probe: 4ib (1.8kg)

Power (Primary/Secondary):  Line power module, 115V, 60Hz, 50W; self-contained NiCad battery for 3%z hr
operation; 230V ac line power option. 12V dc or 24V dc modules for operation
from vehicles (option)

Emplacement: Portable unit remote probe operation from support unit, up to 20ft (6m). aiso
suitable for fixed instaliatiors

DATE
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Documentation and Training:

Parts and Repairs.

Reliability:

Maintainability:

Warranty Information:

Goveriment or Professional
Standards.

Lead Time:

Unit Acquisiiion Cost:

Training Cost:
Maintenance Cost
Operation Cost

SUPPLY/LOGISTICS DATA

Manual avalable, device is operable by non-technical perscnnel
Electrical and mechamical spare parts available

MTBF not available

MTTR not available

Information not available

Informaton not available
Information not available

COST DATA

$8 350 FO.B Syracuse, NY — includes battery, battery charger, manual and
accessory package

Information not available

Information not available

intor mation not available

NOTES

INSTALLATIONS
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PORTABLE EXPLOSIVES DETECTION COMPONENTS

Manufacturer Pye Dynamics, Lid

(See notes for address of U S

Distributor)

Mode/ PC-2

Reference Evaluation Guide Procedure No. V ' A

" NRC Identification No

NARRATIVE DESCRIPTION

The PD-2 is a lightweight portable explosives detector designed to distinguish between explosive and non-
explosive vapors to minimize false alarms. The PD-2 is capabie of detecting minute traces of explosives (sen-
sitivity to vapor concentration of one part in several million parts of air). The device automatically adjusts itseilf
when turned on and 1s operable within two minutes. The probe is directed toward the search area. the air is
sampled tor two seconds and is analyzed for 1 5 seconds. If the analysis is positive. an audible alarm is ac-
tivated which can be fed directly to an earphone and the level of concentration is dispiayed on a digital readoui

PERFORMANCE DATA

Probability of Detection: Information not available

False Alarm Rate: Manutacture: s claim: Device is able to distinguish between explosive and non-
explosive vapors

Detection/Operation Time: Approximaiely 3 5 seconds; clea’ down time not available

Detection Mechanism. Gas chromatograph

Target Characteristics: Information not avaiiable

Area (Volume) of Coverage: Air sample in search area

Alarm Presentation: Audible; indicator light denotes sampling in progress, digital readout of
concentration

Resistance to Spoofing and

Tampering: Manutacturer's claim: the device s able to distinguish between explosive ana

non-explosive vapors

indoor 'Outdoor Operation: Capable of both

Temperature: Information not available

Humidity: information not available

Other Environmental

Characteristics: Information not availabie
Intertace: Cable for sampiing probe: 5.2t (1 Em)
PHYSICAL DATA

Size 5x18x13in (13x45x32cm)

Weight: 221b (10kg)

Power (Primary/Secondary): 6V dc Nickel Cadmium rechargeable battery, continuous operation imit 6o 8
hours

Emplacement: Portable

DATE
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Documertation 2nd Training:

Parts and Repairs:

Reliability:
Mazintainability:

Warranty Information:
Gavernment or Professional

Lead Time:

Unit Acquisition Cost.
Training Cost:
Maintenance Cost:
Operation Cost:

SUPPLY/LOGISTICS DATA

Operating and servicing instructions ava able: free operator training available
Service contract available carrier gas argon — one bottle lasts for
approximately 6 hours

MTBF not available

MTTR not availabie Battery and gas bottle can be changed in the field without
tools in approximately 3 minutes

Information not avaiable

Information not available
Information not available

COSTDATA

Information not available

Nor.e

Service contract — Cost not available

Information not available; will include cost of argon gas

NOTES

U S Distributor: Philips Electronics Instruments, Inc
750 S Fulton Avs
Mt Vernon, NY 10550
(914) 664-4500

Options: — Spare battery

— Spare argon gas bottle

— Battery charger

— Gas bottie charging adapter

INSTALLATIONS
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WALK-THROUGH EXPLOSIVES DETECTICN COMPONENTS

Gas chrematography is the most common method employed in ex-
plosives detectors for security applications. The principal com-
ponents of a aas chromatograph are the air sample collector and
concentrator, the carrier gas injection system, the chromatographic
colums and the electron capture detector and recorder.

The air sampling system draws a sample of the suspect air at
a rate of several liters per minute over a metal surface which
adsorbs the trace explosive constituents onto its surface. Vapor
selectivity or specificity can, to a degree, be achieved by proper
selection of metal. Since explosive effluents may be present in
very low concentration, it may be necessary to sample a large
volume of air in order to concentrate enough effluent on the
adsorbing material so that an analysis can be made.

After the air sampl'e has been taken, a neutral carrier gas
(usually argon or helium) is passed over the adsorbing material.
The adsorbing material may be heated during this process in order
to ensure that the vapors are desorbed and transferred to the
carrier gas stream,

The vapor-laden carrier gas then feeds into the chromato-
graphic column, Each constituent has a characteristic retention
time in the colur~ which varies according to the vapor pressure of
the sample constituents, their solubility in the column material,
temperature, etc. The time required by the various constituents
to reach the detector (electron capture type) at the selected
operating temperature allows an analysis of the vapor to be made.

In the electron capture detector the vapor laden carrier gas
is exposed to electrons from a radioactive source (such as tritium
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or nickel-63) and they tend to attach with high probability to the
trace constituents* which have high electron affinity. The normal
operating current flowing in the detector is reduced in proportion
to the concentration o’ the trace constituents. The signature of
the vapur is obtained by recording the detector current as a func-
tion of time on a st-ip-chart recorder. A more practical mode of
operation permits automatic programming by yroviding a time window
which is on the order of several seconds aduration and which can be
located within a retention time interval between zero and 99
seconds. If a particular constituent reaches the detector during
the selected time period, a visual or audible alarmm is activated.
The response of the instrument can be optimized by varying the
temperature of the chronatographic column and the pressure of the
carrier gas,

The usefulness of a detector of explosives effluents in a
practical security system depends on the following instrument
characteristics:

e Sensitivity -- the minimum detectable concentration
of a trace gas in air.

¢ Response Time -- the period of time between sample
injection and measurable instrument response.

® Specificity -- the uniqueness of the instrumental
signature -- the absence of false alarms due to
innocuous constituents in air such as perfumes,

*Molecules containing halogen or nitro-groups typically have
a high electron a‘iinity. In the case of dynamite, the
m or effluent is ethylene glycol dinitrate (EGDN). In the
of TNT, the major constituent is trinitrotoluene, but
onitrotoluene and dinitrotoluene (DNT) are also present
. the effluent. Hydrocarbons, such as are found in gaso-
Tine >r jet fuel, produce no effect.
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shaving lotions, shoe polish, and others commonly
found in the environment in which the detector is
used.

@ Convenience -- including portability, warmup time,
power consumption, operator training required and
frequency of adjustment.

e Cost -- capital investment, operational and main-
tenance expenditures.

Sensitivity is determined by injecting measured quantities of air
saturated with explosives effluent into the airstream sampled by
the instrument during normal operation. From the magnitude of the
response of the detector to a certain vapor, and from separate de-
termination of the background response (i.e., determination of the
signal-to-noise ratic), the minimum detectable ccncentration can
be estimated. Lack of sensitivity would yield a low probability
of detecting a well-wrapped, concealed parcel of explosives. The
response time clearly is important for security applications of ex-
plosive detectors, since it governs the rate at which traffic can
flow throu. '. the inspection area. Generally the higher the con-
centration of the effluent, the shorter the response time. How-
ever, once an instrument has been exposed to an unduly high con-
centration of effluent, it nay require a recovery time of several
minutes or even longer to regain its full sensitivity.

Walk-through explosives detectors employ an "air curtain" with-
in a confined area or port. 1in order toc obtain a sample of the
suspect vapor. In general, they are designed for surveillance in
fixed installatiocns such as controlled access gateways and are com-
patible for use with other types of contraband detection cevices.
Some of the walk-through. explosives detcctors contaired in the
Catalog have been evaluated by the Department of Transportation,
Transportation Systems Center, Cambridge, MA.
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WALK-THROUGH EXPLOSIVES DETECTION COMPONENTS
Manufacturer Marsland Engmeen'ng Ltd . L oL
350 Weber St
N. Waterioo, Ontario Canada
Mode/ S-30
fbfetonce Evaluation Guide Procedure No. V-1.B NRC identification No
NARRATIVE DESCRIPT'UN
The Model S301 is a walk-through vapor detector for surveillanc 2 of personnel. It detects a wide range of ex-
plosives, ignores interfering vapors and operates in near rsal-time The unit is designed for surveillance in
fixed installations such as controlled access gateways. It niay be used alone or in conjunction with metal or nu-
clear detection doorways The unit consists of an operator ; control console (pedestal, table or panel mount),
personnel control lights and indicators and a walk-through (i0oth containing an air curtain sampie collection
system and a detection system based on the manufacturer : proprietary real-time detector
PERFORMANCI DATA
Probability of Detection: Iinformation not availabie
False Alarm Rate: Information not available
Detaction/Operation Time: Less than 6 seconds, rapid :lear down Screens up to 600 persons per hour
Detection Mechanism: Gas chromatograph
¥ et Characteristics: Information not available
A (Volume) of Coverage: Defined by walk-through doorway and air curtain
Alarm Presentation: Visual (audio optional)
Resistance tc Spoofing and
Tampering. Information nct available
Indoor/Outdoor Operation: Primarily indoor
Temperature: Informaiion not available
Humidity: Information not available
Other Environmentai
Characteristics: information not available
interface: Control cable extension. external alarm system; standard ac outlet
PHYSICAL DATA
Size: Externa!’ 77x75x30in (196x191x76cm); Ramp: 25x30in (64x76cm); Internal
passage 65x30x30in (165x76x76¢cm)
Weight. 5501b (249kg)
Power (Primary/Secondary): 115V, 60Hz, B00W during operation; other power options available
Emplacement: Designed for fixed empiacement (fioor base); caster mount base (option) for
ease in relocation; can be used alone or in conjunction with metal or nuclear
detector doorways
P
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Documentation and Training:

Parts and Repairs:

Rellability:

Maintainability

Warranty Information:

Government or Professional
Standards.

Lead Time:

Unit Acquisition Cost:
Unit Installation Cost:
Training Cost:
Maintenance Cost:
Operation Cost:

SUPPLY/LOGISTICS DATA

Manual availabie, operable by non-technical personnel, maintenance training
may be required

Spare electrical and mechanical parts avai‘able

MTBF not available

MTTR not avaiiable

Informiation not available

Information not availlable
information not available

COST DATA

$22,700 FO.B Syracuse, NY
Informatnn not available
Informaon not avallable
Information not available
Information not available

NOTES

INSTALLATIONS
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HAND-HE!.D FERROUS METAL DETECTION COMPUNENTS

A1l commercial devices that detect only ferrous or magnetic
materials operate on the same principles, though the sensor ele-
ments in the instruments may differ in shape and use different
materials. The characteristics of these devices depend on the
sensor element whic) may be either a magnetometer or gradiometer.
A typical magnetometer configuration consist of an oscillator, a
cylindrical saturable core wound with two coils (primary and
secondary) and a detector circuit, though other core/coil geo-
metries may be used. The primary coil is connected to the oscil-
lator, and the current flowing in the coil drives the core into
saturation during a portion of each half-cycle of the driving
frequency. As a result of the changing flux in the core, voltage
pulses are induced in the secondary coil. The polarity and mag-
nditude of these pulses vary with the rate of change of magnetic
flux in the core. When no external field is present, the voltage
pulses induced in the secondary coil are evenly spaced in time,
and their frequency spectrum contains only odd harmonics. As fer-
rous metal is brought into the vicinity of the coil the magnetic
field is altered, and unevenly spaced voltage pulses are produced
in the secondary circuit. When this occurs, the secondary voltage
waveform has a frequency spectrum which contains a detectable and
measurable second harmonic component (a component at twice the fre-
quency of the oscillator). To improve detection of the second
harmonic component, a special circuit tuned to this frequency
may be employed in the secondary circuit. A device of this type
is called a second harmonic magnetometer.

Another common second harmonic magnetometer configuration
consists of a ferrite torroidal core wound with an excitation
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coil (primary coil); a secondary coil is wound diametr ‘cally
around the core and is called a flux-gite magnetometer. The
principles of operation are similar to those discussed above.

4hen magnetometers are used as weapons detectors, two identica)
sensor elements are often used and are configured so that only the
field gradient (difference) between the elements is detected and
measured. This arrangement is called a gradiometer. In alil con-
figurations the detection of ferrous metal objects depends on the
fact that such objects distort the earth's magnetic field or, if
magnetized, provide their own external field.

The principal advantages of magnetometers are their low cost
and light weight. Their basic disadvantages are their extreme
sensitivity to permanently magnetized materials and their relative
insensitivity to ferrous metal objects which are oriented with their
major axis at right angles to the earth's field. Of course these
devices cannot detect non-ferrous materials; thus they do not pro-
tect against weapons made of non-magnetic stainless steel, aluminum,
beryllium-copper or plastic.

Man, of the hand-held ferrous metal detectors contained in the
catalog are configured in the form of a night stick or club and are
rugged enough to be used as such. A few concealed models are avail-
able which ars strapped onto the body of a guard and are very con-
venient for covert searches. Hand-held detectors are relatively in-
sensitive to large ferrous metal cbjects in their vicinity because
of their limited range of sensitivity. In addition, they are able
to precisely locate ferrous metal objects on the person being
searched. Some of the hand-held ferrous metal detectors contained

in the Catalog have been evaluated by the Department of Transportation,

Transportation Systems Center, Cambridge, MA.
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HAND-HELD FERROUS METAL DETECTION COMPONENTS

Manufacturer Infinetics. Inc

1601 Jessup St ,

Wilmington, DL 19802

(302) 658-2471
Model i Body Guard MK3 N -
Reference Evaluation Guide Procedure No. V-2 A NRC Identification No.

NARRATIVE DESCRIPTION

The Body Guard MK3 is a portable search device which consists of a sensor worn on the security officer's
{orearm, and an electronics pouch worn around the waist. A single control powers the unit and adjusts the
intensity of the alarm signal. This device responds 1o magnetic metal objects

PERFORMARNCE DATA

Probability of Detection: information not available
False Alarm Rate: information not available
Detection/Operation Time Real time
Detection Mechanism: Magnetometer
Target Character!stics: Information not available
Area (Volume) of Coverage Scan 2 to 3in (5to 7 6¢m) from subject
Alarm Presentation: Audio
Resistance to Spoofing and

Tampering. Limited detection range minimizes activation from extraneous objects
Indoor/Outdoor Operation Suitable for both
Temperature: Iinformation not avaitable
Humidity: Information not available
Other Environmental

Characteristics: Information not available
Interface: Selt-contained

PHYSICAL DATA
Size: Sensor 5x1.1x8.5in (12.5x2 8x22¢m), Pouch: 1x4x9in (2.5x10x23cm)
Weight: Sensor 0.3ib (0.13kg); Pouch: 0.91b (0 4kg)
Power (Primary/Secondary):  Two 9V battenes, 1010 40 hours of operation
Emplacement: Attached to security guard's body
SUPPLY/LOGISTICS DATA

Documentation and Training:  Owners manual provided. training not needed
Parts and Repairs: 24 hour service from the manufacturer
Reliability: MTBF not available
Maintainability: MTTR not available
Warranty Informatien: One year guarantee against material defects and workmanship
Government or Professional

Standards: Information not availabie
Lead Time: Off-the-shelf
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COSTDATA

Unit Acquisition Cost: $500 (Qty. 110 3); quantity discounts available
Unit instailation Cost: None
Training Cost: None
Maintenance Cost: Information not available
Operation Cost: Information not available
NOTES
INSTALLATIONS
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HAND-HELD FERROUS METAL DETECTION COMPONENTS

Manufacturer Infinetics, Inc
1601 Jessup Ot
Wiimington, DL 19802
(302) 658-247 .

Model Friskem MK ‘a, MK 7b,
MK 8, MK 10
Rglerence Evaluation Guide Procedure No V-2 A NRC Identification No - -

NARRATIVE DESCRIPTION

All Friskem hand-held units are ferrous metal detectors constructed within a sturdy metal tube The gripping
surface is a spongy, non-ski¢ handle, and a plastic snap-in plug allows for quick replacement of batteries
Controls include oft/on switch and nulling control both of which are operated with the thumb. Models MK 7 and
MK 8 provide meter indication of alarm; Model MK 10 provides audio indications All models scan at about 2 to
3 inches (5 to 7 6cm) from the subject. All modeis may also be used as a protective ciub

PERFORMANCE DATA
Probability of Detection: No data available. D.O.T. tests of a similar device indicates sensitivity to small
magnetic objects including small knives. (See notes )
False Alarm Rate: Expected to be low due to short distance range of sensitivity
Detection/Operation Time: Real Time
Detection Mechanism. Magnetometer
Target Characteristics: Small ferrous metal objects such as knives
Area (Volume) of Coverage: Scan subject 2 1o 3 inches (5 to 7 5cm) from body
Alarm Presentation: MK 7 and MK 8. meter indicator, MK 10, audio
Resistance lo Spoofing and
Tampering: Balancing circuits provided, Spoofing susceptibility minimized by short

detection range
Indoor/Outdoor Gperation: Suitable for both

Temperature: Information not available

Humidity: information not available

Other Environmental

Characteristics: Information not avaiable
Interface: Self-contained
PHYSICAL DATA

$'ze/Weight: Mode! Size (in) Size (cm) Wagt (b))  Wat (kg)
N/'S MK 8 (meter) 150a x24 38da x60 1.5 07
N/S MK 10 {audic) 20dia x24 50dia 60 20 09
0at MK 7a Baton 15dia x24 38dia x60 20 09
Bat MK 7b Baton 15diax 18 38diax45 18 08

Power (Primary/Secondary).  Two 9V batteries

Emplacement: Portable hand-held
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Documentation and Trainirg

Parts and Repairs:
Rellability:

Maintainabil's,

Warranty information:
Government or Prolessional

Lead Time:

Unit Instaliation Cost:
Training Cost:
Maintenance Cost
Operation Cost:

SUPPLY/LOGISTICS DATA

Owners manual provided tests on similar devices indicate medium operation

skill required (See notes )

24 hour service from manufacturer

MTBF not available
MTTR not avauable

One year aganst defects in materials or workmanship

Information not available
Off-the-shelf

COSY DATA

Prices — Qty 1-3

MK 8 Nightstick (meter)
MK 10 Nightstick (audio)
MK 7a Hand-Heid Baton
MK 7b Hand-Heid Baton
None

None

Information not available
Information not available

NOTES

Domestic
$165
200
150
150

Foreign

$180
230
165
165

Infinetics Nightstick tested by D O.T Transportation Systems Center (Report No. DOT-TSC-OST-71-15)
Performance rating: acceptable (good)

INSTALLATIONS
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HAND-HELD FERROUS METAL DETECTION COMPONENTS

Manufacturer Schonstedt Instrument Co
1775 Wishle Ave.
Reston, VA 22070
(703) 471-1050

Model GB-3

Reference Evaluation Guide Procedure No V-2 A

NRC ldentficatonNo.

NARRATIVE DESCRIPTION

The GB-3 Magnetic Gradiometer is a portabie locator used to detect the presence o ferromagnetic objecis
(ferrous metals) It consists of a battery-operated electronic unit that may be carned i1 a pocket, a sensor
probe with arm straps. and an earphone. When worn under a jacket or overcoat, the elecironic unit and sensor
are completely concealed. As the sensor is brought near a magnetic object. a high-pitched “squeal” is heard in
the earphone. The sound reaches a higher frequency in relation 10 the size of the object and its proximity t0 the

sensor. A concealed weapon will typically be detected within one foot (30cm) from the probe. A minimum
gradient threshold allows detection of ferromagnetic objects in a magneticaily cluttered environment

PERFORMAN E DATA
Probability of Detection
(Target Characteristics): Sensitivity: Nominal 2,C00Hz output at +8.000 gamma gradient (see Note 1)
Threshold: 0 to =300 gamma gradie.  “sults in a constant output of 30Hz
False Alarm Rate: Medium (see Note 2)
Detection/Operation Time. Real Time
Detecticn Mechanism: Magnetic gradiometer employing two parallei flux gate sensors spaced 4in
(10.1cm) apart
Targe* Characteristics: Concealed weapons
Area (Vriume) of Coverage: Scan one foo! (30cm) from subject
Alarm Presentation: Audic signal. 30Hz, to 2,000Hz, frequencv is # wction of the gradiert of the
magnetic field (Audio output less than or equa! to 30Hz per 50,000 gamma of
applied field)
Resistance to Spooling and
Tampering: Low response to metal objects at distances greater than one foot (30cm)
Indoor/Outdoos Operation: Capabie of both within anvironmental constraints
Temperature: 60 to 110F (1510 45C)
Humidity information not availabie
Other Environmenta
Characteristics: information not available
Interface: Self-contained.
PHYSICAL DATA
Size: Electronic Unit: 1x3x5in (2.5x7 6x12 5¢cm): Probe: %sinch dia. x 6'zinches long
(1.7cm dia x 16 5cm)
Weight: Approximately 120z (0 35kg)
Power (Primary/Secondary): 12 5V dc mercury battery (Duracell type, TR-169), battery Ite: 40 hours
Emplacement: Hand-heid.
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Documeniation ang Training:

Parts and Repairs

Reliahility:

Maintainability.

Warranty Infoi mation.

Government or Professiona!
Standards

Lead Time

Unit Acquisition Cost:
Unit Instaiiation Cost
Training Cost.
Maintenance Cost
Operation Cost

1. One gamma equais 10

SUPPLY LOGISTICS DATA

Information not available on manuals or raining. Operator skill required. high
{see Note 2)

Information not avadabls

MTBF not available

MTTH not avallable

information not available

information not avalable
Informanon not available

COSTDATA
S7THSF OB Resion VA Quantity discounts available
None
information not available
Inlor mation not availatie
Intormation ng! avinlable

NOTES

5 Cersteds

2. Evaluated by the DOT Transportation Systems Center (Repor! No. DOT-TSC-08T-71.15) Performance

Hating — Acceptable (
St

yood) Operator skil reguired high Does not respond to non magnetc stainless

INSTALLATIONS
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WALK-THROUGH FERROUS METAL DETECTION COMPONENTS

A1l commercial devices that detect only ferrous or magnetic
materials operate on the same principles, though the sensor ele-
ments in the instruments may differ in shape and use different
materials. The characteristics of these devices depend on the
sensor element which may be either a magnetometer or gradiometer,
A typical magnetometer configuration consist of an oscillator, a
cylindrical saturable core wound with two coils (primary and
secondary) and a detector circuit, though other core/coil geo-
metries may be used. The primary coil is connected to the oscil-
lator, and the current flowing in che coil drives the core into
saturation during a portion of cach half-cycle of the driving
frequency. As a result of the changing flux in the core, voltage
pulses are induced in the secondary coil. The polarity and mag-
nitude of these pulses vary with the rate of change of magnetic
flux in the core. When no external field is present, the voltage
pulses induced in the secondary coil are evealy spaced in time,
and their frequency spectrum contains only odd harmonics. As fer-
rous metal is brought into the vicinity of the coil the magnetic
field is altered, and unevenly spaced voltage pulses are produced
in the secondary circuit. When this occurs, the second.cy voltage
waveform has a frequency spectrum which contains a detectable and
measurable second harmonic component (a component at twice the fre-
quency of the oscillator). To improve detection of the second
harmonic component, a special circuit tuned to this frequency
may be employed in the secondary circuit. A weovice of this type
is called a second harmonic magnetometer.

Another common second harmonic magnetometer configuration
consists of a ferrite torroidal core wound with an excitation

DATE VOLUME SECTION CATEGORY SHEE | FAGE
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coil (primary coil); a secondary coil is wound diametrical’y
around the core and is called a flux-gate magnetometer, T .
principles of oparation are similar to those discussed above.

When magnetometers are used as wcapons detectors, twe identical
sensor elements are often used and are configured so that only the
field gradient (difference) between tne elements is detected and
measured, This arrangement is called a gradiometer. In all con-
figurations the detection of ferrous metal cbjects depends on the
fact that such objects distort the earth's magnetic field or, if
magnetized, provide their own external field.

The prircipal advantages of magnetometers are their low cost
and '“ght weight, Their basic disadvantages are their extreme
sensitivity to permanentlv magnetized materials and their relative
insensitivity to ferrous metal objects which are oriented with their
major axis at right angles to the earth's field. Of course these
devices cannot detect non-ferrous materials; thus they do not pro-
tect against weapons made of non-magnetic stainless steel, aluminum,
beryllium-copper or plastic,

Walk-through ferrous retal detectors can be of very compact
size _ecause cf their inherent simplicity. A problem that fre-
quently arises in their use is sensitivity to moving ferrous
metal (especially if magnetized) in their vicinity. As a result,
a great deal of care must be exercised in the selection of a
suitanle installation location in industrial environments. Many
0, the devices can e made less sensitive to external effects
by proper orientation with respect to the metal object, and the
portal itself can be used to determine the best orientation by ad-
justing its orientation untii external effects are minimized.

Because o7 the fundamental weakness of ferrou- metal detectors
(their inability to detect weapons or other devices made of non-
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ferrcus metal) procedures for follow-up manual search or search
with a hand-held detector are generally recommended.

Some of the walk-through ferrous metal detectors contained
in the catalo) have been evaluated by the Department of Trans-
portation, Transportation Systems Center, Cambridge, MA.
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WALK-THROUGH FERROUS METAL DETECTION COMPONENTS

Manufacturer  EMCO
P O Box 1546
Austin, TX 78767
(512) 451-8273
Mode! 8000 Senes

Reference Evaluation Guide Procedure No V-2 A NRC identification No

NARRATIVE DESCRIPTION

The EMCO 8000 Series Magnetic Security System consists of an alarm amphifier, alarm readout options and two
10 six sensors which respond 1o the movemer.; of ferrous metals and magnetic materials The series consists of
both fixed ana portable versions. The portable versions, Model 8300 series, operate from seli-contained bat-
teries. the fixed versions (810C and 8200 series) rely on external power sources. The EMCO systems are useful
in detec ing the presence of weapons. ferrous metais and magriets To provide reliable alarm responses when
such objects move past the sensors, the sensors can be installed around doorways anc passageways leaaing to

secure areas The following data pertains 10 all systems except as noted Other specific mode! information 1s

provided in Note 1

FERFORMANCE DATA

Probability of Detection: Sensor characteristics are minimum sensitivity, 2 gammas, (Note 2). frequency
response, 0 2 to 5Hz; output scate factor. 100 gammas/Voli, System sensitivity of
sensor and amplifier and 5 'o 460 gammas (adjustabie)

False Alarm Rate: Dependent upon sensitivity calibration for minimum target

Detection/Oparation Time: Real time

Detection Mechanism. Magnetometer

Target Characteristics: Presence of weapons, ferrous metals, and magnets

Area (Volume) of Coverage: Dependent upon emplacement of sensors (2 to 6 sensors can be used) See
Note 3

Alarm Presentation: Fixed instaliation (8100, 8207 series), latching relay with N O, N.C. contacts
(external display required); portable (8300 seres), latching relay plus pane! light
and audio alarm

Seif-test Capability: Calibrate and test using minimum size standard target suitable for the specific
nstallation

Resistance to Speofing und

Tampering: Magnetometers are e*tremely sensitive to permanently magnetized matenals

and relatively insensitive to metallic ohjects which are placed with their major axis
at right angles to the earth's magne .c field (See Note 3) The Series 8100 and
8200 alarm amplifier chassis is equ, Hed with a keyicck, but no tamper alarm

Indoor/Outdoor Operation: Information not available

Teiperature: Information not avauable

Humidity: Information not available

Other Environmental

Characteristics: Information not available

interfuce: Alarm output on all models consists of alaiching relay N O. or N C contacts See

Note 1
DATE CATALO% VOLUME SEC;'ON CATESOR\ DATA ‘SHEET PA‘GE
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PHYSICAL DATA

Size: Sensor Alarm Amp (8100.8200) 8300 series (Portable Unit)
7hax 1 ¥ax Tgin 10x 12x5in Attache Case
(19 7x4 4x2 2cm) (25 4x30 5x12 Tom) 18x14x5in
(45 .7x35 6x12 7cm)
contains up to 4
sensors and cables
Weight Ylb (0 33 12 1bs (5 dkg! 19%ib (8 7kg)
Power (Primary/
Secondary) See Nowe 1
Emplacement Sensors ire 10 be mounted on a flat surface; interconnecting cables are supplied
8300 senes portalie
SLPELY/LOGISTICS DATA
Documentztion and Training:  Information not available
Parts and Repairs: Information not available
Reliability MTBF not available
Maintainabiiity MTTH not available
Warranty information: Information not svailable
Government or Professional
Standards Information not available
Lead Time: information not availabie
COSTDATA
Unit Acquisition Cost See Note 1, quantity discounts available
Unit Instaliation Cost: Information not available
Training Cost: Information not avalable
Maintenance Cost information not availabie
Operation Cost. information not available
NOTES

1. The basic Magnetic Security System, EMCO Model 8104 consists of
—Basic alarm amplifier with latching relay circust mounted in an industrial enclosure with keylock
—Four magnetic sensors

—No power supply. system must be supplied externally by a 24 + 6V dc, 0.2A supply

Model No
No Sensors
8104 E
8106 6
8204 1

Description

Basic system, 4 sensors,
fixed instaliation

Sama as 8104 except
sensors . fixed installa-
thon

Basic system with inte-
gral ac power supply

Power Input
Requir '/ments
Externa: 24 + 6V dc

02A

External 24 + 8V dc,
02A

Line input 120/240V ac
50 10 «00Hz

Alarm Output

Latching Re-
lay NO NC
contacts

Latching Re-
lay NO NC
contacts

Latching Re-
lay NO _NC
contacts

Dealer's or CEM
Base Price

(Single Qty )
$1.388 00

$1.825.00

$1.506.00

vab 12




B206 Same as 8204 except 6  Line Input 120/240V ac  Latching Re-  $1,944 00
sensors, fixed in- 57 to 400Hz lay;NO NC
staliation contacts
8214 Basic System, 4 sensors, Rechargeable Battery Latching Re- $1.631.00
fixed installation pack lay;NC _NC
contacts
8216 Same as 8214 except 6 Rechargeable Battery  Latching Re-  $2.069.00
sensors. fixed pack lay, NO . NC
nstallation
contacts
B304 Portable system, self-con- Operates from self- Latching Re- $1,744.00
tained in attache case contained recharge- lay:NO. . NC
with rechargeabie battery able battery pack contacts,
pack and 4 sensors pane! hght;
audible alarm

2. 1gamma = 10 *® Qersteds

3 Agreater distance between the target object and a sensor produces a lower magnetic "signal” strength at the
sensor Adequate protection for many applications can be accomplished using four sensors. In order 1o
achieve the mast uniform sensitivity when mounted in a doorway Or passageway, Six sensors are suggested
by the manufacturer

4 Information extracted from a report prepared by the DOT Transportation Systems Center. Cambridge, MA

‘Awrcraft Hijacking Deterrence Instrumentation and Techniques. April, 1971

INSTALLATIONS

vabp13




WALK-THROUGH FERROUS HETAL DETECTION COHPONENTS

Manufacrum

Infinetics, Inc

1601 Jessup St
Wilmington. DL 19802
(302) 658-2471

fnigkem Type 3
and Typo 7
Rehronco » Evaluation Guide oncoduva \No V-2A

Modei

'NRC identification No

NARRATIVE DESCRIPTION

The Infinetics Type 3 walk-through metal detector responds to ferrous metais such as grenades, laraer knives
and handguns of quality construction Five pre-calibrated sensitivity choices are available to correspond to
potential risks and to minimize unnecessary faise alarms. This unit aiso features seif-balancing to accommodate
changing ambient conditions  This unit was evaluated on the basis of limited fieid tests Dy the DOT Transporta-
tion Systems Center (see note 1 ) The Type 3 includes twin detector panels, a separate electr yni. s monitor and
the selected choice of mounting and a remote viewer alarm with 20ft (6.1m) of cable The T\ 2 7 walk-through
terrous metal detector is identical to the Type 3 with the exception that the passageway Is dividud into three
vertical channels which function automatically with the horizontal zones of the Type 3 version Each of the
vertical channels is independently adjustable to match right, left or center on the subject's body The alarm
viewer cons'sts of a facsimile of a person’s body, an indicator glows in the zone in which a detection is made

PERFORAMANCE DATA

Probability 6f Detection: Dependent upcn sensitivity. (See Note 2.)

False Alarm Hate: Medium; minimized by proper location of equipment

Detection/Cperalion Time: Information not available

Detection Mechanism: Magnetometer

Target Characteristics. Detects presence of object containing magnetic metal (but not non- maqnem
stainless steel) such as objects larger than a small knife (See Note 1)

Area (Vulume) of Coverage. Walk-through porta.

Alarm Presentation Visual alarm indication (ights and meter dispiay)

Seit-Test Capability: Troubleshooting guidance providea in owner's manual

Resistance io Spoofing and

Tampering: Response to extraneous metal objects and distrubances, medium (See Note 1),

unit can be Used to ndicate direction from which disturbance originates, no data
avatlable on tampering

Indoos/Outdoor Dperation information not avallable

Temperature: Information not available

Humidity: information not available

Other Environmental

Characteristics: Inforrnation not avaiable

Interface. Panel cables (10t (3rn)) suppitad. Viewer cabies (20ft (6. 1m)) supplied. Power

cable (10ft (3m)) supphed
PHYSICAL DATA

Size: Paneis approximately 6ft (1 8m) High; Console, 7 5x11x12in (19x28x30.5¢m)

weight 13 5Ib (6kg)

Power (Primary/Secondary):  Domestic: 1000 130V ac. 4510 420Hz single phase. '4A Foreign 10010 250V
ac

Emplacement: Completely portable; both detectors available in three different mounting
configurations

DATE CATALO(;Z/VOLUME SEC“,I ICN CATE?ORV D'TA 2SNEET P‘1GE
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Unit Acquisition Cost:
Unit Installation Cost:
Training Cost:
Maintenance Cos!
Operation Cost:

SUPPLY/LOGISTICS DATA

Manuais with parts lists. schematics etc are provided on special order No

training is provided

24 hour service available from manufacturer spares (other than expendabie) are
rarely neaded

MTBF not available

MTTH not avaiable

One year guarantee against parts or workmanship defects

Information not available
Off-the-shelf

COSTDATA

$2200 to 2650, qty 1-3

Information not available
Information not avalable
Information not available
Information not avalable

NOTES

1. In 1871, the Type 3 Detecior provided independent getection capability in 3 zones Now, the Type 3 does not
offer discrete processing of the 3 zones. However, Type 7 does incorporate this feature Evaluated by the
DOT Transportation Systems Center (report No DOT-TSC-OST-71-15). Performance Rating Good to Ex-

cellent

2. Manutacturer states i literature that, with slight factory alteration of sensitivity ranges, the Type 3 can be
used for many anti-theft security appiications

INSTALLATIONS
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WALK-THROUGH FERROUS METAL DETECTION COMPONENTS
Mancdscturer  infwetios, e
1601 Jessup St
Wilmington, DL 19802
(302) 658-2471

Friskem Type 5
N . and Type 6
Relerence Evaluation Guide Procedure No V-2 A

Model

TNRC identificatonNo. )

NARRATIVE DESCRIPTION

The Infinetics Types 5 and 6 are ferrous metal detectors featuring self-L alancing lo accommodate local ambient
conditions. Both are completely portable, empioy plug-in circuit modules for ease of maintenance and provide
mouting configuration options and various accessornes. Type 5 consists of an electronics monitor, twin detactor
lowers, selected choice of mounting and a remote alarm light with 50 feet (15m) of cable. Type 5 is capabie of
remote alarm activation. Type 6 consists of twin detector towers, electronics console und selected choice of

mounting, it does not have the capability of activating remote alarm devices Both units empioy the same detec-

tion circuitry and can be custom tailored as desired

Probability of Detection
Faise Alarm Rate:

Detection/Operation Time:
Detectien Mechanism:

PERFORMANCE DATA

information not available

Information not avatiatie; however, this type of detector may be susceptible to
actvation by metal supports in shoes

Information not availabie

Magnetometer

Information not available

Walk-through portal

Type 5 Visual alarm light and remote alarm capability, meter display

Type 6 Visual alarm light on electronics console, meter display

Information not available

May be susceptible to extraneous metal objects and electrical distrubances No
data available on tampering

Information not available

Information not avaiable

Information not available

Information not available
Type 5 Remote alarm light: 50ft(15m) of cable. Types 5 and 6 supplied with &
10ft(3m) power cord

PHYSICAL DATA

(Both Type 5 and 6): Detection towers, approximately 6ft(1.8m) high: Console,
13 5x8x9in (34 3x15.2x22 9cm)

Approximately 3ib (1.0kg) (electronics console only)

90 to 250V ac, 45 to 420Hz. single phase, aA.

Compietely portadle; quick set-up, choice of mounting configuration

DATE
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Documentation and Training:  Owners manual complete with schematics parts lists etc  traming is not
required

Parts and Repairs: Available trom manutacturer, 24 hour service available
Reliability: MTBF not availlable
Maintainability MTTR not available
Warranty Information: Information not available
Government or Professional

Stardards. Informaiion not available
Lead Time: Off-the-shelf

COSTDATA
Unit Acquisition Tost: Quantity of 1 to 3 (dscounts available)
Domestic Foreign
TYPE & TYPE S TYPE 5 6 5 6
6LapP* $1950 $2150
5L4S 5L4M 6145 6L4M $£1800 1750 $2200 1950
5L4F 5i4W 6L4F, 8LAW 1850 1700 2150 1900
54T 6LAT 1800 1 50 2000 1800
5L.28 5L.2M ol.2S. 6L2M 1650 1500 1900 1700
5L.2F. 5L2W 6L2F 6L2W 1650 1500 1800 1650
6L2T 6L2T 1600 1450 1750 1600
Unit Instaliation Cast: information not = alable
Training Cost: None
Maintenance Cost. Information not available
Operation Cost: Information not available
NOTES
*Type 6 is available in a completely portable mode! (Madel BLAP) in which the entire unit is contained in a
suitcase
INSTALLATIONS

SUPPLY/LOGISTICS DATA
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WALK-THROUGH FERROUS METAL DETECTION COMPONENTS

Manufacturer  Robot industries, Inc.
7041 Qrchard St
Dearborn M| 48126
(313) 846-2623
Mode/ FML Sernes
Bglefanw Evaluation Guide Procedure No V-2 A " NRC Identification No - B

MARRATIVE DESCRIPTION

Robot Industries magnetometer Mode! FML is capable of detecting ferrous metal objects. weapons and mag
nets and indicating the positon of the object on the person within three ievels (shoulder. wais! and knee) The

detector is available in four configurations. three of which are built into turnstiles, booths or doors

PERFORMANCE DATA
Probability of Getection: Information not available
False Alarm Rate: Information not available
Detzction/Operation Time. Information not available
Detection Mechanism: Magnatometer
Target Characterisiics: information not available
Area (Volume) of Cove-age: Head-to-toe coverage within walls-through portal; 3 zones of detection available
Alarm Presentation Multipie Indicator 'ights (3) on monitor indicates the location of the terrous metal
object Provisions for remote audio and visual alarms avallable

Seil Test Capabdility: Intormation not available
Resistance to Spocting and

Tampering: information not available
Indoor/Outdoor Operation: aformation not avallable
Temperature: intormation not available
Humidity: Information not availanle
Other Environmenta!

Characteristics: Information not available
Interface Remote alarm interface detaled information not available

PHYSICAL DATA
Size: Outside dimensions of detector frame medel FML 60x4x84Vain
{152 4x10 2x214 6cm)
Weight: information not availabie
Pewer (Primary Secondary) Infurmation not available
Emplacement: Three modeis built intc turnsliles, booths and doors (s&e Notes)
SUPPLYLOGISTICS DATA

Documantation ane Training:  Informatcn no! avaiable
Parts and Repairs: information not ava.abie
Aeliability: M1BF not available
Maintainability: MTTR not available
Warranty information: Guaranteed ono year against any defects in matenals and workmanship
Government or Professional

Standards. Information not available
Lead Time: information not available

DATE
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COSTDATA

Unit Acquisition Cos: intormation not available
Unit Installation Cost: Detaiied informatipn not available; manufacturer cffers free engineering
services
Training Cost: Information not available
Maintenance Cost: Information not available
Operation Cost: Information not available
NOTES

Each unit is completely wire.., assembled and tested at the factory, and shipped ready for installaton

Optional Equipment — Guide raiis for channeling pedestrian traffic through the magnetometers as may be
requirad

Models Available

Model FML Basic detector

Model FTML - Basic detector with turnstile
Model HTR Basic detector with booth
Modet FML -SLD Basic detector with slide door

INSTALLATIONS
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WALK-THROUGH FERROUS METAL DETECTION COMPONENTS

Manutacturer R;bocv k\tiﬁstraes, ;c
7041 Orchard St
Dearbom, MI 48126
(313) Ba6-2623
Mode/ FSL Senes

Reference Evaluation Guide Procedure No V-2 A

" NRC Identification No

NARRATIVE DESCRIPTION

The Robot Industnes magnetometer walk-through detector, Mode! FSL, provides a capability to detect ferrous
metal products or weapons carried on a person. This detector is available in four configurations. three of which

are built into booths, turnstiles or doors

PERFORMANCE DATA
Probability of Detection: Information not availabie
False Alarm Rate: information not available
Detection/Operation Time: Real time, 2 seconds per person
Detection Mechanism: Magnetometer
Targel Characteristics: Information not available
Area (Volume) of Coverage: Head-';-toe detection range within walk-through portal
Alarm Presentation Light indizator on electronics consoie (mounted on frame) provisions for remaote
audio of visual alarms

Sall Test Capability: Information not available
Resistance to Spooting and

Tamparing: Information not available
Indoor/Qutdoor Operation: Information not available
Temperature: Information not available
Humidity: Information not available
Other Environmental

Characteristics: Information not available
Interface Remote alarm capability, information not available on intertace

PHYSICAL DATA
Size: Qutside dimensions of the basic detection frame: 38x4x84'2in
(96 5x10.2x214 6¢cm)
- Information not available
Power (Primary Secondary): 120V ac
Emplacement Detection units can be empioyed in both fixed and portable installations
SUPPLY/LOGISTICS DATA

Documentation and Training.  Information not available
Parts and Repairs Information not availabie
Reliability: MTBF not available
Maintainabdility: MTTR not available
Warranty Information Guaranteed for one year against any defects in materials and workmanship
Gevernmant ar Professional

Standards: Information not available
Lead Time: Information not available

DATE
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COSTDATA

Umit Acquisition Cost. Information not availcble
Unit Instailation Cost: Detailed information not avalable manufacturer offers tree engineenng
services
Training Cost: Information not available
Maintenance Cost: information not available
Operation Cost Information not available
NOTES

Each unit is completely wired, assembled and tested at the factory. and shipped compietely assembied lor
sething n desired location

Optional Equipment: Guide rails for channeling pedestrian tratfic through the magnetorieters as may be
required

Models Availabie

Model FSL Detector

Model FTSL Detector with turnstile
Model LTB Detector with booth
Model FSL-SWD Detector with swing door

INSTALLATIONS




WALK-THROUGH FERROUS METAL DETECTION COMPONENTS

Manufacturer

Schonstedt Instrument Co

1775 Wiehle Ave

Reston, VA 22070

(703) 4711050
Modei SD-2

NRC identification No

NARRATIVE DESCRIPTION

The Model SD-2 “Searcher  detects magnetic objects and ferrous metal objects including guns and knives
which may be carried on a person. The unit consists of two stands containing Schonstedt HeliFlux*
magnetic field sensors which are positioned up to four feet apart in a walk-through configuration. '+ he unit
features easy set up, hin*. sapility, a wide range of sensitivity settings and high tolerance to changes in the
ambient magnetic “eld without adjustment

PERFORMANCE DATA

Probability of Detection: Depends upon sensitivity setting for minimum target size: orientation sensitive
(see notes)

Faise Alarm Rate information not available; however, the manufacturer claims the SD-2 to be
relatively insensitive 1o changes in ambient magnetic field. responds only to
induced magneric field. Likelihood of false alarms s medium, and can be
especially caused by metal supports in men s shoes (se2 notes)

Detection/Operation Time: Information not available

Detection Mechanism: Magnetometer (flux gate sensor)

Target Characteristics: Infarmation not available

Area (Volume) of Coverage: Area between detechion sensors

M‘nll Preseatation: Visual lamp indicator. Qptional capability to operate 110V ac alarms or controls

Sell Test Capability: Information not availabie

Resistance 1o Spoofing and

Tampering: Medium response o extraneous metal objects and electrical disturbances
(especially large objects made of magnetic matenial in motion near the unit) (see
notes), tampering information not available

Indoor/Outdoor Operation: Suitable for both

Temperature: Information not available

Humidity: Information not avallable

Other Environmental

Characteristics: Information not available
interface: Information not available
PHYSICAL DATA

Size: Detector units approximately 2in x 5t long (Scm dia. x 1.5m)

Weight: Information not available

Power (Primary/Secondary): 110V ac. Operation from rechargeable batteries optional

Emplacement: Completely portable or may be used in fixed installation; detector stands may be
placed up to four feet (1. 2m) apart, a concealed version is available for
installation in doorways

DATE
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Unit Acquisition Cost.
Unit Instaliation Cost:
Training Cost:
Maintenance Cost:
Operation Cost:

SUPPLY/LOGISTICS DATA

Information not availabie Operator skili requireq. is w (see notes)

Information not avalable
MTBF not available
MTTR not available
information not available

Information not available
Information not availabie

COSTDATA

$1,220., quantity aiscounts available, F.O B. Reston, VA

Information not avail wile
Information not availeble
information not availabie
Information not available

NOTES

Evaluated by the DOT Transportation Systems Center
(report No. DOT-TSC-OST-71-15). Performance Rating: Fair Cost Effectiveness: Good. Operator Skill

Required Low Does not respond to non-magnetic stainiess steel

INSTALLATIONS
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HAND-HELD ALL-METAL DETECTION COMPONENTS

Detectors of all netils measure the disturbances in an alter-
nating electromagnetic field caused by the presence of any metallic
object. The fi2ld may be characterized by its frequency and uni-
formity; beyond this, the various manufacturers of these devices
use different configurations., Some of the confiugurations/tech-
niques employed are listed below.

® Single coil -~ inductance change measured by
phase of amplitude variations,

¢ Dual oscillator -- measurement of beat frequency.

® Dual coils -- measurement of changes in mutual
coupling.

o Transmitter/receiver loops -- measurement of
transmission losses.

® Marginal oscillator arrangements using feedback
changes to vary oscillator output.

® Pulsed field -- eddy current decay detection and
analysis.

The simplest form of all-metal detector consists of a single
coil of wire which forms one el_ment of an alternating current
impedance bridge circuit. A metal object in or near the plane
of the coil changes the circuit impedance, urbalances the bridge
and results in a signal indicating the presence of the objec..
Commercial all-metal detectors use many variations of this basic
concept.

DATE VOLUME SECTION CATEGORY SHEET PAGF
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For maximum effectiveness the all-metal detectors must cave
high field strength uniformity, Otherwise, performance will vary
greatly with the location of a metal object r<lative to the primary
coil. However, the direction of the field should not be uniform,
because the orientation of a weapon with respect to the field de-
termines the strength of the interaction. Also, the excitation
frequency must not be too high, or the device will be too sensitive
to foil wrappers, etc., and will have a high nuisance alarm rate,
Many of the less expensive single-coil models operate at high fre-
quencies (20 kHz or higher) and also produce nonuniform fields.
Devices operating at frequencies below 200 Hz have difficulty in
detecting weapons made of high-resistivity metals such as stain-
less steel,

Hand-held all-metal detectors are compact in size and may be
shaped in the form of a club (and are rugged enough to be used as
such). These units typically have balance adjustments and pro-
vide an audio alarm presentation. The primary advantages of hand-
held detectors is that they can precisely locate a metal object
concealed on a person's body without hands-on search, and they are
insensitive to large metal objects in the nearby vicinity because
the detection range is limited to the immediate vicinity of the
search coil, Many of these hand-held detectors have been evaluated
by the Department of Transportation, Transportation Systems Center,
Cambri“ge, MA.
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HAND-HELD ALL-METAL DETECTION COMPONENTS

Manu!a.cr;zr& ‘ Folﬁral Laboratones Viinc !
Saltsburg, PA 15651
(412) 639-3511

Mode! Transfrisker #6030

Reference Evaluation Guide ProcedureNo V-3A  NRC Identification No.

NARRATIVE DESCRIPTION

The Federal Laboratones Transtrisker #6030 is a fully transistorized, battery-operated, hand-held search unit
which responds to both ferrous and non-ferrous metal objects. This device teatures an earphone which allows
it to be used in noisy areas. Detection cuts oft at 18in (45.7cm). so the device can be used near large masses
of matal without affecting its efficiency. (See notes )

PERFORMANCE DATA
Probability of Detection: Information not available
False Alarm Rate: Response 1o extraneous metal objects and electrical disturbance s low at
distance of one foot (30 5cm), operator must be familiar with response o coins
etc. to distinguish these from small metal weapons, detection cut off of 18in
(45 7cm) reduces spunous alarms
Detection/Cperation Time: Real time
Detection Mechanism: Induction balance system (active heid)
Characteristics: Detects a dime at 2in (5¢m) separation
Area (Volume) of Coverage Detection cuts off at 18in (45 7cm) from subject
Alarm Presentation: Electronic squeal indicates proximity of metal
Indoor/Outdoor Operation Capabie of both
Resistance to Spoofing and
Tampering: Information not available
Temperature: Information not available
Humidity: Information not available
Other Environmental
Characteristics Information not available
Intertace. Selt-contained
PHYSICAL DATA
Size: 13Vax2Vax3'sin (33.6x5 7x8.0cm)
- 1ib 130z (0 Bkg)
Power (Primary/Secondary).  Two 9V transistor battenies
Emplacement: Hand-held
SUPPLY/ LOGISTICS DATA
Documentation and Training:  Information not available. operators require medium to high skill to operate {see
notes)
Parts and Repairs: Serviced by manufacturer
Reliabiiity: MTBF not available
Maintainability: MTTR not available
Warranty Information: Information not available
Governme st or Professional
Standards: Information not available
Lead Time: Information not 2v~able
DATE
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COST DATA

Unit Acquisition Cost: $225

Unit Installation Cost: Not apphcable

Training Cost: Information not available
Maintenance Cost: Information not available
Operation Cost: Information not avallable

NOTES

An earlier model of this device (Model 6010). nas been evaluated by the DOT Transportation Systems Center,
Cambridge. MA 02142 According to report No. DOT-TSC-OST-71-15, June 1971, Model 6010 was rated good
o excellent based on imited field tests in

1 Low-risk capital cost-eftectiveness

2 High-nsk capital cost-effectiveness

3 Low-nsk Parformance

4 High-nsk Performance

Operator Skill Required: medium to high

INSTALLATIONS
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HAND-HELD ALL-METAL DETECTION COMPONENTS

Manufacturer Rens Manutacturing Co

PO Box 337
Creswell. OR 97426
(503) 895-2172
Model Minisquealer Model 25
Refergnoe Evaluation Guide Pro~edure No V-3 A NRC Identification No 7 -

NARRATIVE DESCRIPTION

The Rens Minisquealer, Model 25, is a hand-heid, battery-operated scanner which i1s capabie of detecting both
ferrous and non-ferrous metal objects. Typical applications include the scanning of small packages for hidden

metal objects Metal detection s indicated by a change in the audible signal

PERFORMANCE DATA

Probability of Detection Information not available

False Alarm Rate: Low due to limited detection range

Detection/Operation Time: Real ime

Detection Mechanism: Active field, nominal frequency 130kHz

Targe! Characteristics: Manutacturer claims that the highest sensitivity (for paper clips, razor biades
elc ) is found when the calibration control is set just to the left threshold point
where the chirping sound stops. Setting the calibration control 30 degrees to the
left of the threshold point will yield a sensitivity making keys or a wristwatch
detectable at about a 1in (2 5cm) Jdistance, and a cigarette pack at about a 4in
(10cm) distance

Area (Volume) 0 Coverage: Scan in vicinity of subject

Alarm Presentai.on Audio signal

Resisiance to Sponling and

Tampering: information not availabie

Indoor/Qutdoor Uperation Either within temperature limits

Temperature: 3210 113F (0to 45C)

Humidity: information not avaiiable

Other Environmental

Characteristics: Information not availabie

Intertace: Self-contained

PHYSICAL DATA

Size: Length, 17%in (44, 1cm), width 6in (15.2cm) at probe coil

Weignt: 220z (620gm) with battery.

Power (Primary/Secondary):  One 9V Eveready 216 (NEDA 1604) or equivalent. Power consumption 1*mA
{0.1W) unit sounding; 6 5mA (0.06W) unt silent. Useful battery voltage ¢ to
approximately 6V

Emplacement: Hand-held

DATE
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Documentation and Training:

Parts and Repairs.

Reliability

Maintainability

Warranty Information

Government or Professional
Standards

Lead Time:

Unit Acguisition Cost
Unit Instaliation Cost:
Training Cost:
Maintenance C' st
Operstion Cost:

SUPPLY/LOGISTICS DATA

Information not available
Factory direct repair service
MTBF not availlatve

MTTR not availlable

One year warranty

FCC regulation, Part 15, NILECJ-STD-0602 .00
Information not avallable

COST DATA
$199 50
Not applicable
Information not avalabie
No data available
Information not available

NOTES

INSTALLATIONS
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Manufacturer Rens Mmmmu}vr;g Co
PO Box 387
Creswell, OR 97426
(503) 895-2172
Modei _ SQ-15 Squealer
Reterence Evaluation Guide Procedure No V-3A NRC \dentfication No. 7
NARRATIVE DESCRIPTION

The Rens SQ-15 Squealer is a hand-held, battery operated scanner which is capable of detecting both fer-
rous and non-ferrous metal objects. This unit facilitates the pinpointing of metal objects on the persc.). Metal
detection s indicated by vanations in the pitch and intensity of the speaker tone The coil in the search probe 1S
connected 10 a high frequency oscillator. This unit was evaluated in 1971 by D O T (see notes)

PERFORMANCE DATA
Probability of Detection. information not available
False Alarm Rate: Operator must be familiar with response to coins, keys, or metal foil to
distinguish these from small metal weapons. or subject must divest himseif of
all extraneous metal (see notes)
Detection/Operation Time Real ime
Detection Mechanism Active field
Target Characteristics: Sensitive > all metal objects including small knives (see notes)
Area (Volume) of Coverage. Scan abu ut 3 inches (7. 5cm) from subject
Alarm Presentation: Variable pitch and volume audio alarm
Resistance to Spoofing and
Tampering: Response to extraneous metal obj cts and electrical disturbances 1s low at
distances greate: than one foct (see notes) No data available on resist nce o
tampernng
Indoor Outdoor Operation: Sutable tor both
Temperature. Information not available
Humidity: information not available
Other Environmental
Characteristics: Information not available
Interface: Selt-contained
PHYSICAL DATA
Size: 2vax3Vax15%in (6 4x8 9x40cm)
Weight: 2602 (0.7%g)
Power (Primary Secondary).  Batftery-operated
Emplacemeat: Hand-heid
SUPPLY/LOGISTICS DATA
Documentation and Tralning:  Information not available. operator skill required — medium to high (see notes)
Parts and Repairs: Direct factory repair service, temporary service replacement units are available
Retiabiiity: Information not available
Maintainability: information not available
Warranty information: Information not available
Government or Prefessional
St dards: information not available
Lead Time: Information not available
DATE
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COST DATA

Unit Acquisition Cost: Information not available
Unit Instatiation Cost: Information not available
Training Cost: Information not available
Maintenance: Information not available
Operation Cest: Information not available
NOTES

Laboratory evaluation based on exhaustive testing at the DOT Transportation Systems Center (report No
DOT-TSC-OST-71.15) Performance Rating: Excellent. Operator Skill Required medium to high

INSTALLATIONS
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HAND-HELD ALL-MCTAL DETECTION COMPONENTS
Mandfactorer  Soko Engneering, fnc. e T -
9555 Cozycroft Ave
Ciatsworth, CA91311
(213) 8B82-2755

Mode/ Elecuro-Search Hand Scanner

Reference Evaluation Guide Procedure No V-3A  NRC Identification No

NARRATIVE DESCRIPTION

The Electro-Search Hand Scanner is a hand-heid all-metal detector which is used (o pinpoint the location of
any metal on a subject It features an audio tone which 1s proportional to the mass and the distance to the
metal being detected Easy action momentary ON/OFF switch automatically deactivates unit when thumb

pressure is released

PERFORMANCE DATA

Probability of Detection: information not available
Faise Alarm Rate: Information not availabie
Detection/Operation Time. Real time
Detection Mechanism: Active field
Target Characteristics: Information not available
Area (Volume) of Coverage: Information not availabie
Alarm Presentation: Audible tone. frequenicy proportional to mass of and distance from metal
Resistance to Spoofing and

Tampering: Informatior: not available
Indoor/Outdoor Operation: Information not available
Temperature: Information not available
Humidity: information not available
Other Environmental

Characteristics: information not available
Interface: Selt-contained

PHYSICAL DATA
Size: Fits in the palm of the hand
Weight: 21b (6. 9kg)
Power (Primary}: Two 9V batteries
Emplacement: Hand-heid
' SUPPLY/'LOGISTICS DATA

Documentation and Training:  Information not available
Parts and Repairs: Iinformation not available
Reliability: Information not available
Maintainability: information not available
Warranty Information: information not available
Government or Prefessional

Standarcs: information not available
Lead Time: information not available

DATE
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COST DATA

Unit Acguisitian Cost: Information not available
Unit installation Cost: Information not available
Training Cost: Information not available
Maintenance Cost Information not avalable
Operation Cost Information not availahe
NOTES
INSTALLAT!IONS
V3adz
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HAND-HELD ALL-METAL DETECTION COMPONENTS

Manufacturer

Law Enforcement Associates

88 Holmes St

Bellevilie, NJ 01709

{201) 751-0001
Modei LEA-100

Reference Evaluation Guide Procedure No V-3 A

NRC identification No

NARRATIVE DESCRIPTION
The LEA- 100 Electronics Weapons Detector is a hand-hed unit suitable for body searches for concealed
weapons
PERFORMANCE DATA

Probability of Detection

(Target Characteristics): information not available
False Alarm Rate: information not available
Detection/Operation Yime: Real time
Detection Mechanism Information not available
Target Characteristics. Dime or hidden razor blade
Area (Volume) of Coverage. Adjustable penetration from 1 inch to 11t (2 5 to 30 5cm)
Aiarm Presentation: Visual warning light
Resistance to Spoofing and

Tampering: information not avallable
Indour:  Operstion: Suitable for both
Temperature: information not available
Humidity: information not available
Other Environmenta

Characteristics. Information not avallable
Interface: Sell-comained

PHYSICAL DATA
Size: Approximately 6' 2x1x3in (16 5x2 5x7.5¢m)
Weight. Information not available
Power (Primary/Secondary):  Battery-operated
Emplacement: Hand-held
SUPPLY LOGISTICS DATA
Documentation and Training:  Information on cocumentation not availabie: trainng is not required
Parts and Repairs: Intormation not available
Reliability: infor mation not available
Maintainability: Information not available
Warranty Information: Unconditional one year quarantee (replaced free if found detective curing first
year)

Gavernment or Professional

Standards: ‘nformation not available
Lead Time: Infor mation not avalable

DATE CATEGORY
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Unit Acquisition Cost:
Unit Instaliation Cost:
Training Cost:
Mainisnance Cost
Operatisn Cost

COSTY DATA

$95

None

None

Information not availlabie
Information not availlable

NOTES

INSTALLATIONS
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! WALK-THROUGH ALL-METAL DETECTION COMPONENTS

! Detectors of all metals measure the disturbances in an alter-
, nating electromagnetic field caused by the presence of any matallic
object. The field may be characterized¢ by its frequency and uni-
formity; beyond this, the various manufacturers of these devices
use different configurations. Some of the confiugurations/tech-
niques employed are listed below.

@ Single coil -- inductance change measured by
phase of amplitude variations.

e Dual oscillator -- measurement of beat frequency.

® Cual coils -- measurement of changes in mutual
coupling.

® Transmitter/receiver loops -- measurement of
transmission losses.

® Marginal oscillator arrangements using feedback
changes to vary oscillator output.

® Pulsed field -- eddy current decay detection and
analysis.

In a typical walk-through active field all-retal detector,
two coils, primary and secondary, are located several feet apart,
The primary coil is energized by an oscillator and produces an
electromagnetic field which is coupled to the secondary coil,
Under quiescent operating conditions the detector circuit, typically
a balanred bridge circuit, maintains a zero signal condition at the
indicator device. If a metalic object is introduced between the
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coils, the coupling between the primary and secondary coiis is
altered, the detector Lecomes unbalanced and the indicator displays
the signal, Magnetic and non-magnetic metals each alter the cou-
ling in a differen” way, and they can be differentiated by noting
the polarity of the displayed signal. 1If the change in field
coupling measured by the device exceeds a preselected threshold, an
alarmm circuit can be actuated.

The simplest form of all-metal detector consists of a single
coil of wire which forms one element of an alternating current
impedance bridge circuit. A metal object in or near the plane
of the coil changes the circuit impedance, unbalances the bridge
and results in a signal indicating the presence of the object.
Commercial all-metal detectors use many variations of this basic
concept,

For maximum effectiveness the all-metal detectors must have

| high field strength uniformity, Otherwise, performance ~ill vary
greatly with the location of a metal object relative to the primary
coil. However, the direction of the field should not be uniform,
because the orientation of a weapon with respect to the field de-

. termines the strength of the interaction. Also, the excitation

i frequency must not be too high, or the device will be too sensitive
to foil wrappers, etc., and will have a high nuisance &.arm rate.
Many of the less expentive single-coil models operate at high fre-
quencies (20 kHz or higher) and also preduce nonuniform fields.

The more costly units use multiple coils to improve Tield uniformity
and operate at lower frequencies to improve detection performance.
At frequencies below 200 Hz, however, it is difficult to detect wea-
pons made of high-resistivity metals such as stuinless steel,

The operation of the most advanced pulsed-field detectors in-
volves the detailed interaction between electromagnetic fields and
metal objects. When an object is immersed in an electromagnetic
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field, circulating currents (eddy currents) are induced in it which
give rise to losses and secondary electromagnetic fields which affect
the primary circuit both of which are detectable and measurable.

The respective magnitudes of these two effects vary with the geometry
of the object, 1ts resistivity thickness, and orientation in the
field as well as the frequency of the field, As a result, it is
possible to determine the “"signature" of specific meta, objects

and to use logic circuitry to identify them. These devices can be
optimized by adjustment of the pulse and detection circuitry to
discriminate target objects from backoround objects in order to
reduce the occurrence of nuisance alarms,

Walk-through &1] metal detectors typically consist of a
pu.-**1, the sides of which contain the search coils, and an elec-
tronics console, In most cases the equipment can be operated in
the vicinity of other equipment such as x-ray inspection gear,

[f several units are employed in a confined area it is gen-
erally recommended that they be synchronized with each other in
order to eliminale mutval interference.

Various levels of search can be made with these devices depend-
ing upon the sensitivity setting selected. The usual practice in
using walk-through detectors is to require the persons to be icreened
to divest themselves of all metal objects before entering the portal
in order to reduce the in.idence of nuisance alarms, If an alarm
condition results, hand scanner or manual inspection is required.
Among the causes of nuisance alarms are metal supports in shoes
{which may be a particularly troublesome source in licens.e facili-
ties) and metal foil such as that found in cigarmtie packages and
candy bars, Manual search procedures should be established and
adhered to in order to protect against "masking” of a concealei
weapon by a kiown nuisance alarm source.

3 b 0
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Some walk-through all-metal detectors have been evaluated by
the Department of Transportation, Transportation Systems Center,
Cambridae, MA,

l
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WAI K-THROUGH ALL-METAL DETECTION COMPONENTS
Manufacturer Boekels, Or. Hans
GmbH & Co
Postfach 847
DS100 Aachen
Federal Repubiic of
Germany

Mt»)d_@l 7 Boekels Metal Detector
Reference Evaluation Guide Procedure No. V-3 A

TNRC identification N0

NARRATIVE DESCRIP1.ON

The Boekels Metal Detector is an all-metai, walk-through detector which features location discrimination The
device consists of three essential parts: the electronic control unit, a search coil, which, in the case of person-
nel screening is a gate approximately the size of an ordinary door (size can be adapted to special needs), and
an indicator device The passage area of the coil and indicator p=nel are subdrsided into 16 zones: four vertical
zones, right, right-center, left-center, and left; and four horizontal zones, head. chest, hip and leg

PERFORMANCE DATA
Pronatility of Detection: Detection sensitivity variable. Will detect all metal weapons, and often
discriminates between them and innocuous metal objects {see notes)
Fa'se Alarm Rate: Likelihood of false alarms is extremely low (see notes)
Detsction/Opseratioa Time: Tratfic flow is regulated by means of stop-go lights; detection is made in real
nme
Detection Mechanism. Active tieid 15kHz « 1 percent

Characteristics: Infcrmation not available

Area (Volume) of Coverage Walk-through portal.
Alarm Presentation: 16 LED indicators, relay coniacts. Self-test capability. Lamp test ensures
processing of signals and that signal indicators are functioning
Resistance to Spoofing and
1 Infor mation not available
Indoor/Outdoor Operation Indoor
Temperature: Informatic Y nr ¢ available
Humidity: Information not availabie
Other Envirenm 2ntal
Characteristics: information not available
Intensse: All cables and connectors provided, buyer supplies power cord
PHYSICAL DATA
Search Coil Control Unit indicator and
Contrel Unit
Sm H 43%in (111cm) 21in (53.5cm) 6'2in (16.5¢cm)

- 96'2in (245¢cm) 23in {58 7cm) 15%ain (39¢cm)

D 38%in (97 5¢m) 12in (30cm) 4'%in (11cm)
Weight: 1,4401b (650kg) 90Ib (40kg) 251b (11.5kg)
Power (Primary/Secondary):  220V/50Hz. 70VA Other Voltages and frequenc+s . ailable
Emplacement: Less than 10ft (3m) in all directions required for installation

DATE
31 December '97¢
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Documentation and Tratning:

Parts and Repairs:

Reliability:

Maintainability:

Warranty Information

Governme ' or Prolessiona!
Standards:

Lead Time:

Unit Acquisition Cost:
Unit instaliation Cost:
Training Cost:
Maintenance Cost:
Operation Cost:

SUPPLY/LOGISTICS DATA

Decumentation informaton not avallable operator's skill required: medium (s

notes)

Intormation not avaiable
MTBF not available
MTTR not available
Information not available

information not avauable
information not availabie

COST DATA

$9 600

information nc.t avaiable
Informatic Y not avalauve
i formation not availlable
Informaticn not available

NOTES

This device was evaluated in experirmenial stage anc the resuits were reported in U S Department of
Transportation report No. DOT-TSC-OST 71-15. The evaluaton was based on Government repcrts on an
experimental mogel by the Federal Republic of Germany

Pertormance Rating Excellent

INSTALLATIONS
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WALK-THROUGH ALL-METAL DETECTION COMPONENTS

Manutacturer Federal Laboratones, Inc

Saltsburg, PA 15681
{412) 639-3511
Moae! FL-8050-AN

y NRCglbeﬁ_mE ation No

Reference Evaluation Guide Procedure Mo V-3 A

NARRATIVE DESCRIPTION

The Federal Laboratories FL-6050-AN is a walk-through metal detector which employs an active magnetc field
making the device capable of detecting all types ot metals This device features automatic baiancing and a
sensitivity adjustment contro!. The detector is adaptable for remote control operation and is compatible with 2

security system alarm interface

PERFORMANCE DATA
Probability of Detectien: Information not available
Faise Alarm Rate: informaticn not available
Detection/Ogeration Time: Throughput rate — 4 1o 15 pecple per minute (depending on sensitivity level)
Detection Mechanism. Active field with automatic balancing
Targe! Characleristics: Capable of detecting all objects under the basic requirements of LEAA
NILECJ-STD-0601 00
Area (Volume) of Coverage. Walk-through portal, 78 5in high x 26in wide x 16in long (199x66x4 lcm)
Alarm Presentation: Audible and visual (meter indication) with selective deactivation of audible
possible
Self-Test Capability: Press-to-test switch on electronic control console
Resistance to Spoofing and
Tampering: Information not available
Indeor/Qutacor Operation: Information not available
Temperature: information not available
Humidity: Information not ava:lable
QOther Environmental
Characteristics: Information not available
Interface: Information not available
PHYSICAL DATA
Size: Console: 16v2x37%x18%in (42x96x46cm): Floor Space: 111 (1m?}incluaing
walkway
Weight: 240ib (109kg)
Powei (Primary/Secondz*y): 115V ac, 80Hz, 20W
Emplacement. Fixed installation
SUPPLY/LOGISTICS DATA
Documentation and Training:  Information not availabie
Parts and Repairs: Information not available
Reliability MTBF not available
Maintainability: MTTR not available
Warranty Information: Information not available
Government or Professiona
Standards: Capabie of detecting tesi objects conforming to NILECJ-STD-0601 00
Lead Time: Information not available
DATE C ATALOC\;[ VOLUME SEC;'lON CATEt(,SOFlY DATA 2SHEET PA‘GE
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Unit Acquisition Cost:
Unit Instailation Cost:
Training Cost:
Maintenance Cost:
Operation Cost:

COSTDATA

Information not available
Information not availabie
Information not available
Information not availabie
Intormation not available

NOTES

INSTALLATIONS

vV-ab2-2




WALK-THROUGH ALL-METAL DETECTION COMPONENTS

Manufacturer R ———————

Intex, Inc
6935 Wisconsin Ave
Chevy Chase, MD 20015
(301) 654-4550

Mode! FS-1

NRC Identification No

Reference Evaluation Guide Procedure No_ V-3 A

NARRATIVE DESCRIPTION

The Sentry Model FS-1 Weapons Detector is a walk-through structure empioying a detector designed to detect
any metal by using puised magnetc fields to excite transient eddy currents in target metal objects, and to sense

and process secondary signals during the ON and/or OFF time of the excitation pulses This unit is widely used
within government agencies and by major aviation and industrial corporations Double portal, co-planar portable
and battery-operated versions are available for screening personnel or non-metaliic containers. Sensor coils are

encapsulated i ruggedized panels with tormica finish; console is constructed of heavy gauge aluminum with

solid wainut end-paneils

Probability of Dete ion:

PERFORMANCE DATA

Detection of .22 caliber handgun with non-ferrous frame or a 202(57g) knife with
confidence level of 95 percent or better, alarm level adjustabie

Faise Alarm Rate: Information not available

Detection/Operation Time: Information not availabie

Detecticn Mechanism. Puised magnetic fieid/eddy current decay. self-balancing — fieid balancing not
required

Targe. Characteristics: Will detect a 22 caliber handgun with non-ferrous frame or 20z(57g) knife

Area (Volume) of Coverage: Defined by sensor coil emplacement

Alarm Presentation: Adjustable audio; red alarm lamp; green stand by/normal lamp

Salf-Test Capability: Information not available

Indoor/Outdoor Operation: indoor and outdoor within temperature imits

Resistance to Spoofing and

Tampering: Insensitive 10 fixed metal objects in vicinity Relatively insensitive to

electromagnetic or electrostatic interference

Temperature: 3210 131F (0 to 55C)

Humidity: Up to 95 percent

Other Environmental

Characteristics: Information not available

Interface: Shielded pair cable for remote alarm devices up to 200ft(61m) from console,
remote alarm contacis are provided on alarm relay and are accessible at screw
terminals in the rear of the console, uses standard ac outiet

PHYSICAL DATA

Size: Passageway, 13v2x30x77in (34x76x196cm), Overall Arch Assembly,
13%x36x79"2in (34x91x202cm); Electronic Console, 12Vax17%2x6%in
(32x44x16¢cm)

Weight: Archway, 60Ib (27kg); Console, 20ib (9kg)

Power (Primary/Secondary): 115230V ac. 50/60Hz, less than 100VA battery operation optional.

Emplacement: Sensor panels can be relocated to suil special applications

DATE

31 December 1976
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Documentation and Training

Parts ano Repairs:
Retiability.
Maintainabitity.
Warranty intormation:

Government or Protessional
Standards:

Lead Time:

Unit Acquisition Cost:
Unit Installation Cost:
Training Cost.
Maintenance Cost:
Operation Cost:

SUPPLY LOGISTICS DATA

Instailation. operation and maintenance manuals available Traiming information
not available

PC boards and IC's are remaovable and available

MTBF not available

MTTR not available

One year from acceptance date in accordance 10 terms specified in technical
documentation

Meets requ. ‘ments of FAA Security Manual. Chapter 5 U S Bureau of
Standards cntena, NILECJ Standards for security levels 1, 2 and 3
information not avaiiable

COSTDATA

Information not available
Information not available
Information not available
Information not avaiable
Intormation not available

NOTES

INSTALLATIONS
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WALK-THROUGH ALL-METAL DETECTION COMPONENTS

NARRATIVE DESCRIPTION

PERFORMANCE DATA

Probability of Delection
Faise Alarm Rate

Detection Mechanisim

Target Characteristics
Area (Volume) of Coverag
Alarm Presentation
Seif-Test Capability

Resistance to Spoofing

Tampering

indoor/ Outdocr Onerati

Temperature

Humidity

Other Environmentia
Regquirements

ntarfaLe

PHYSICAL DATA

I8

*P!gm
Power (Primary/Secondary

cmpiacement




PERFORMANCE DATA

Documentation and Tralning:  Instructions include comprehensive troubieshooting guide which permits
locating problems with a common VOM meter, no special training required
Parts and Repairs: Plug-in modules, spare parts, etc , available from manufacturer
Reliabiiity: MTBF not available
Maintai ability MTTR not available. Modular construction tor ease of part replacement, no
penodic maintenance required
Warranty Information Warranted for one year against parts and workmanship defects After warranty
penod, repair modules are avasable at 30 percent of list price
Government or Professional
Standards: Evaluated by FAA Type 43, Model A (airport weapon detector) is calibrated to
match FAA regulations based on a specific gun test
Lead Time: Information not available
COSTDATA
Unit Acquisition Cost: See notes; GSA pricing
Unit Installation Cost: Information not availabie.
Training Cost: No training required
Maintenance Cost: Maintenance can be performed by semi-skilled personnel: cost information not
avaiable
Operation Cost: Information not avasiable
NOTES
Construction: Early models employed wooden detection planes. current models employ
molded plastic detection planes
Controls and indicators on
aperator's panel: Circutt Saturation, Low Field, Reset (optional) Adwvisory (optional), Alarm, Clear,
Power Supply Lamp. Sensitivity dial, Threshoid Potentiometer
ASSEMBLED DETECTOR
Specifications Domestic (Overseas)
FiOOr Space 4x4ft (1 2x1.2m)
Minimum Ceiling  7# (2.1 n)
Std Aisle 30 { 76m)
Weight 1201b (57kg)
SERIES 40 WALK-THRU DETECTORS
Type Detection Base Price 1-3 Units
Ne. Speciaity Domestic Overseas
41 BRASS. Thin $2500 $2900
42 TIN, Thick 2750 3200
43 GUN, Lo Risk, FAA airport regulations 2600 3000
438 GUN, Lo Risk; nuclear regulations 2600 3000
43C1 GUN. Med Risk; prison visit, ~purt, etc 2600 3000
43C2 GUN, Hi Risk: prison inmate, etc 2600 3000
430 GUN. Militarized for tactical operation 2900 3400
44 LEAD. Thick & nuclear regulations 2750 3200
45 SILVER, Thick 2900 5400

V-3b.4-2




72

SILVER, Thin

GOLD, Thick

BRASS, Thick

STAINLESS, Non-maanetic

COPPER, Thick

ALUMINUM, Thick

NICKEL, Thin

NICKEL., Thick

SILVERPLATE, Hi-quality

COPPER, Thin

ALUMINUM, Thin

GOLD, Thin

GUN. Poor-quality

BOMB COMPONENTS

GEN PURPOSE: Mostly ferrous metal
GEN. PURPOSE Mostly non-ferrous metais
GEN PURPOSE. Pewter & brass

GEN. PURPOSE: All common metals
GEN. PURPOSE: Pewter & silver

GEN. PURPOSE: Copper. bronze. steel
GEN PURPOSE Nickel zinc, cadmium, stee!
GEN. PURPOSE: Gold & silver

GEN. PURPOSE  Jewelry products
GEN PURPOSE . Electronic assemblies
MERCURY

CADMIUM, Thin

CADMIL'M, Thi &

TITANIUM, Thit,

TITANIUM. Thick

PLATINUM, Thin

PLATINUM, Thick

ZINC, Thin

ZINC, Thick

AUTOMOTIVE MECHANICAL ASSEMBLIES
POWER TOOLS

INSTALLATIONS

2750
2825
2750
2750

2900
2750

2750
28cL

2750
2750
2825

2900

2825
2825
2900

2825
2825

2900
2740
2750
2600

V-ab43




WALK-THROUGH ALL-METAL DETECTION COMPONENTS

Manufacturar

Outokumpu Oy
POB 27

02101 Espos 10

Finiand

(See Note 1 for U.S distributor)

Moagel

i METOR 1120508
Relerence Evaluation Guide Procedure No. V-3 A NRC Identtication No

NARRATI 'E DESCRIPTION

The ME TOR Detection System Model 112/0508 is a walk-through system capable of detecting the presence of
both terrous and non-lerrousmetals. The unitis supphed with an electronics console of soiid-state circuit design
which may be adjusted to allow the unit to detect objects of various minimum sizes The cotl assembly is of
elliptica: geometry and is of rugged design for both indoor and outdoor operation The unit may be used adjacen!
to otier units by synchronous interconnection of all units

PER"ORMANCE DATA

Probability of Detection: 95 percent dependent upon minimum larget seasitivity

Faise Alarm Rate: 5 percent; occasional response to maotal supperts in shoes

Daiection/Operation Time: 20 persons per minute. Alarm circuit latch is reset autornatically one second after
alarm activation; manual reset optional

Detection Mechanisi. Active filad detection based on conductivity, multidirectional field for uniformity of
coverage within the portal Nominal operating frequerncy 384H2z, adjustable from
90 to 10V0H2

Targei Characteristics: Small knives and quns

Area (Volume) of Coverage: Welk-through portal

Alarm Presentation: Aucible alarm (optional;; visual aiarm (red lamp). auxiliary refay contacts

Selt-Test Capability’ Information not available

Resistance to Spoofing and

Tampering: Resnonse o extraneous metal objects and electrical distrubances IS low (see

Note 2\ electronics controls are accessible by way of 4 locked cover

indoor/Jutdoor Operation: Capable of both, within environmental limits

Temperature: 19t0 131F ( 10to +55C)

Humidity: Less than 95 percent

Other Environmental

GCharacteristics: Information not available

Interface: 25#(7.5m) communications cabie suppiied (connectors tactory-instal'ed) Relay
contacis for auxiliary aiarm rated for ihe foliowing maximum fresistive oad
100VA ac, 54VA de. maximum voltage, 250V. maximum current, 24

PHYSICAL DATA

Size: Coils, 8t high x &it iong x 5ft wida {2 4x2 4x1 5m): Electronics package
13 8219 7x7 8in (35c»50x18.5¢cm)

Weight' 300ib 1 226kg)

Power (Primary Secondary): 115 or 220V ac + 15 percent, 40 to 60Hz. 25VA

Emplacement Fixed nstallation; relocatable

DATE CATALOG VOLUNME

31 December 1976

SECTION CATEGORY DATA SHEET PAGE
v 3 b § 1
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Unit Acquisition Cost:

Unit installation Cost:
Training Cost:
”m-;:"" Cost:
Operation Jost:

SUPPLY/LOGISTICS DATA

Operating manual, maintenance manual operator skill required 1s medium (see
Note 2). Sufficient training information contained in operating manual, so that
furmal training not usually required, however, training is available

Service and parts are availabie from the distributor (Salt Lake City)

MTBF not avallable

MTTR not available

One year warranty on workmanship and materials

Information not available.
Delivery 5 weeks after receipt of purchase order

COST DATA

$5,350 (F. O.B. Salt Lake City UT); quantity discounts available; spare
electronics console, $2 850

Information not available

Distributor offers training at $75 to $100 per day. plus travel expenses
Information not avaitable

information not available

NOTES

1. US Representative: Harmson-Cooper Systems Inc
AMF Box 22014g
Salt Lake City, UT 84122
(801) 295-2345
2. This unitwas tested by the DOT Transportation Systerns Laboratory with the following resuits (refer to Repon

No. DOT-TSC-OST-71-15)

Performance Rating: Excellent
Cost Effectiveness: Good to Excellent

3 Options and accessories

Audible aiarm (factory-installed)

Audible alarm (kit)

Console-mounted reset switr |

Remote toot switch with 12#t(3 6m) cable tor manual reset
Dual-level sensitivity (Independently adjustable)

Remote foot switch with 12ft(3.6m) cabile for dual-level sensitivity

INSTALLATIONS
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WALK-THROUGH ALL-METAL DETECTION COMPONENTS
Manufacturer Qutokumpu Oy
POB 27
02101 Espoo 10
Finland
(See Note 1 for U S distributor)

Model METOR 1120843
Rehfem,e Evaluation Guide Procedure No V-3 A

NRC ldentmcauon No.

NARRATIVE DESCRIPTION

The METOR Model 112/0843 is a walk-through system capable of detecting the presence of both ferrous and
non-ferrous metals. The unit is supplied with an electronics coasole of solid-state circuit design which aliows for
adjustment of detection sensitivity to enable the unit to detect vanous minimum size objects The coil assembly
consists of four main parts: top, floor and two sides. Each section contains one or two coil windings which
produce a multi-directional fie'd pattern in the detection zone. The unit is capable of synchronous operation with

up to 6 adjacent units

PERFORMANCE DATA
Prnbability of Detection: 95 percent, dependent upon minimum target sensitivity (see Note 2)
Faise Alarm  .'e: 5 percent (See Note 2)

Detection/Ope tion Time:

20 persons per minute Alarm circuit latch 1s reset automatically one second after
alarm activation; manual reset optional

Detection Mechanism. Active field detection based on conductivity, multidirectional fieid for unitormity of
coverage within the portal. Nominal operating frequency: 384Hz; adjustable from
90 to 1000Hz

Tm Characteristics: Small knives and guns

Area (Volume) of Coverage: Walk-through portal

Alarm Presentation: Audible alarm (optional); visual alarm (red hight); auxiliary relay coiw. cts

Self-Test Capabilities: Information not available

Resistance to Spoofing and

Tampering: Shieiding provided to eliminate spurious signals; electronics console controls are

accessible by way of a locked cover

Indoor/Outdoor Operation: Capable of both within environmental imits

Temperature: 1910 131F (- 1010 +55C)

Humidity: Less than 95 percent

Other Environmental

Characteristics information not available

Intertace: 25#(7 5m) communications cable supplied (connectors factory-installed) Relay
contacts for auxiliary alarm rated for the following maximum resistive load: 100
VA ac. 54VA dc, maximum voltage. 250V, maximum current 2A; 20t (6m) power
cable supplied

PHYSICAL DATA

Size: Coil Configuration: 93.3in long x 83in high x 33 5in wide (237x210 8xB5cm).
Electronics Conscie: 13 8in long x 19 7in high x 7 Bin wide (35x50x18.5¢cm)

Weight. Coil: 275b (125kg); Electronics package: 30ib(14kg)

Power (Primary/Secondary) 110, 117, 220 or 230V ac, 40 to 60Hz, voltage tolerarce, + 15 percent Power
wonsumption, 25VA

Emplacemant Fixed installation; relocatable

DATE
31 Dacember 1976

CATALOG VOLUME
v

SECTION CATEGORY UATA SHEET PAGE
3 b 6 1




Documentation and Training:

Parte and Repairs:

Reliabitity:

Maintainability:

Warranty Information:

Government or Professional
Standards

Lead Time:

Uni icquisition Cost:

Uait Instaliation Cost.
Training Cost.
Maintenance Cost.
Operation Cost:

SUPPLY/LOGISTICS DAY A

Operating manual, maintenance manual minimum operator skill required;
sufficient training information contained in operating manual so that formal
training is not required. however, training s available

Service and parts are available fro.n the distributor

MTBF not available

MTTA not available

One year warranty on materials and workmanship

Information not available
Delivery 5 weeks after receipt of purchase order

COST DATA

$4.900 (F.O B. Saft Lake City, UT): quantity discounts available; spare
electronics console, $2.850

information not available

Distributor offers training at $75 1o $100 per day. plus travel expenses
information not available

Inforimation not availabie

NOTES

1. US. Distributor: Harrison R Cooper Systems inc
AMF Box 22014
Sait Lake City, UT 84122

2. This unit has been tested and evaluated by the Camadian Ministry of Transportation; the test repart was not

yet avaiiable
3. Options and Accessaries

Audible alarm {factory-instailed)

Audible alarm (kit)

Console-mounted manual reset switch

Remaote foot switch with 12ft (3 6m) cable for manual reset
Dual-level sensitivity (independently adjustable)

Remote foot switch with 12f1(3 6m) for dual-level sensitivity

INSTALLATIONS
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WALK-THROUGH ALL-METAL DETECTION COMPONENTS
;‘MU”C";"W °h|'l96—El;;romcs Instrur-ents. Inc e e e
750 S. Fuiton Ave
Mt Vernon, NY 10550

Model WT1
Reference Evaluation Guide Procedure No V-3A  NRC Identification No

NARRATIVE DESCRIPTION

The Philips Metal Detector, Model WT-1, is a walk-through device employing pulse-wave technelogy 10 provide
the ability to giscriminate between m " 1is as well as to achieve insensitivity o fixed metal objects in the vicinity
Alarm leve's are adjustable over a t road range allowing for normal detection of a 22 caliber handgun with a
non-ferrous frame or a 20z(56g) knife with a confidence level of 95 percent or better. The device can be pro-
grammed to alarm selectively on certain classes of metals

PERFORMANCE DATA

Probability of Detection: 22 caliber handgun with non-ferrous frame, 20z(56q) knife at greater than 95
percent confidence level

False Alarm Rate. Dependent upon sensitivity adjustment

Detection/Operation Time: High" throughput. real time operation

Detection Mechanism: Pulsed field

Target Characteristics: 22 caliber handgun with non-fer;ous frame. 202(56g) knife

Area (Volume) of Coverage: Walk-through portal — 13%2x30x77in (34x86x196cm)

Alarm Presentation: Red alarm iamp; audible alarm with volume control; provision for remote alarm
devices up to 200ft (61m) from console (remote alarm relay contacts)

Seif-Test Capability: information not available

Resistance to Spoofing and

Tampering: Compiete RFI shieiding. insensitive to fixed metal objects in vicinity, electronics

console equipped with keylock cover
Indoor/Outdoor Operation: Within environmental limitations

Tmnmun: 1910 131F (- 10to +55C)
Humidity: Less than 95 percent
Other Environmental
Characteristics: information not available
Interface: Remote alarm devices operable up to 200ft{61m) from console by way of

shielded pair cabie. remote alarm contacts are accessibie at screw terminals in
the rear of the console

PHYSICAL DATA
Size: Arch Assembly: 13'12x36x79'2in (34x91x202cm); Electronic Console
12vax17%x6%n (32x44x16cm). System Volume: 7'2ft2 (0 2m?)
Weight: Arch assembly 60Ib (27kg). electronic console 20Ib (9kg)
Power (Primary/Secondary). 115V or 230V ac, 50/60Hz, 100VA
Emplacement: Portable: requires 3.5ft2 (0. 3m?) fioor space
DATE CATALOG VOLUME SECTION CATEGORY DATA SHEET PAGE
31 December 1976 v 3 o 7 1




Documentation and Training:

Parts and Repairs:

Retiability:

Maintainability:

Warranty informatiow

Government or Professional
Standards:

Lead Time:

Unit Acquisition Cost:
Unit Instaliation Cost:
Training Cost.
Maintenance Cost:
Operation Cost:

SUPPLY/LOGISTICS DATA

Instaliation and operation manual, maintenance manual Training information
contained in operation manual

Information not available

MTBF not available

MTTR not availlable

Information not available

Complies with NILECJ-STD-0601 00 for walk-through metal detectors
Information not availlable

COSTD.TA

Information not available
Information not avaiable
{ritormation not available
information not available
information not avallable

NOTES

INSTALLA 1 iunNS
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WALK-THROUGH ALL-METAL DETECTION COMPONENTS

Manufacture Rens Manufacturing Company
P.O. Box 337
Creswell, OR 97426
(503) 895-2172

Mode/ T73LF

Refere~ce Evaluation Guide Procedure No_ V-3 A

" NRC identification No. i

NARRATIVE DESCRIPTION

The Rens 773LF Personnel Scanner is capable of detecting both ferrous and non-ferrous metals utilizing an
active time/rate sensitive, low frequency system. The unit's sensitivity may be adjusted to accommodate various
levels of security. The unit is a walk-through detector which has no ramp and is easy to set up and take down The
control instrumentation is built into the walk-through unit and five operational frequencies are available for multi-
ple unit installations. The control console features all solid-state vomponents

PERFORMANCE DATA

Probability of Detection: Information not available
Faise Alarm Rate: information not availabie
Detection/Operation Tims: information not avaiable
Detection Mechanism: Active field
Target Characteristics: Information not available
Area (Volume) of Coverage: Waik-through portal
Alarm Presentation: Audible indicator; meter; visual ndicator
Resistance to Spoofing and

Tampering: Control unit mounted out of reach atop tne walk-through gate
Indoor/Outdoor Operation: Information not available
Temperature: information not available
Humidity: information not available
Other Environmenta

Characteristics: Information not available
Interface: information not available

PHYSICAL DATA
Size: 26%x37 VaxB87%in (68x95x222cm)
Waight: Approximately 200Ib (90kg) with control unit
Power (Primary/secondary). 110/120V ac, 50/60Hz, 1®, 30W, overseas option to 230V ac
Emplacement Portable, optional wheels and transporting bars available
SUPPLY/LOGISTICS DATA

Documentation and Training:  Information not available
Parts and Repairs: Factory direct repair service. temporary service replacement units
Reliabliity: MTBF not availlable.
Maintainability. MTTR not available
Warmanty Infermation: Intormation not available.
Government or Professional

Standards: information not available.
Lead Time: information not available

DATE CATALOG VOLUME SECTION CATEGORY DATA SHEET PAGE
31 December 1876 v 3 b 8




Unit Acqursition Cost:

Unit Installation Cost
Training Cost:
Maintenance Cost:
Opaeration Cost:

COSTDATA

information not available
information not available
intformation not available
Information not available
Information not available

NOTES

INSTALLATIONS
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WALK-THROUGH ALL-METAL DETECTION COMPONENTS

Manufacturer

Sen-Tek Inc

2B46 N E 19th Drive
P O Box 56
Gainesville, FL 32602
{See Note 1)

(904) 377-1002

Moade! SMD-1000W
Reterence Evaiuation Guide Procedure No V3A

" NRC Identification No

NARRATIVE DESCRIPTION

The SMD-1000W is a walk-through metal detector capable of detecting all metals both ferrous and non-ferrous
The extremely low magnetic field of the search coils (1 1o 2 gauss) ensures no damage (o watches, pacemakers,
etc. The system consists of a walk-through arch-type gate, a pedestal-mounted control cons ~nd a 15 foot
(4 5m) interconnecting cable assembly. The system is portable and will fit through ail standard duoi. The
alectronics employed is solid-state mounted on plug-in printed circuit boards The SMD-1000C. which was for-
merly manufactured by Sperry Rand, was evaluated by the U.S. Department of Transportation (see Note 2)

The system has two separate detection channels: one for each side panei of the walk-through gate. Each panel
is a separate. distinct metal detector. Thus, the unit could be converted to buiit-in applications of various pass-ge
dimensions with only minor structural modifications. Pushbutton-contrelied logic allows the operator the Lhioce
of employing either or both of the two detaction channels to sense metal This is usetul in preventing fa'se alarms

it much traffic near one side of the gate is necessary in an installation

PERFORMANCE DATA
Probability of Detection: Information not available
False Alarm Rate: Information not available
Datection/Operation Time. Information not available
Detection Mechanism: Active field
Target Characteristics: Information not available
Area (Volume) of Coverage: information not available
Alarm Presentaiion: At high and medium sensitivity visual indicator for each channel indicates which
side the metal object is passing near. at low sensitiv..  both indicator lights
luminate when metal 1s present. Adjustable audio
Resistance to Spoofing and
Tampering: Balanced field detection; interconnection cables electrostatically shieided
electronics are contained in fiberglass console with locking cover
Indoor/Outdoor Operation Information not available
Temperature: Information not available
Humidity: Information not available
Other Environmental
Characteristics: Information not available
Interface: 15ft(4 5m) connecting cable provided (oate to console) with polanized plug ends
PHYSICAL DATA
Size: Control console: 9x14x6'2in (23x36x16 5¢cm). total height on pedestal. 40in
(102cm); Walk-through gate: 8%2ft(2m) high x 30in (76cm) wide
Weight: Console and pedestal. 35ib(16kg)
Power (Primary/Secondary): 115V ac or 230V ac. 1.5A, 50/60Hz (voltage selection by means of transtormer
taps)
Emplacement: See Note 3
DATE CATALOG VOLUME SECTION CATEGORY DATA SHEET PAGE
L 31 December 1976 v 3 b 9 1




Documentation and Training:

Parts and Hepairs:
Reliability:

* aintainability
Warranty information:

Unit Acquisition Cost.
Unit instaliation Cost:
Training Cost:
Maintenance Cost:
Operation Cost:

1. This device 18 an improved version of the Sperry Rand SMD-1000 unit. { Sen-Tek has taken over the man

ufacture of this device from Sperry Rand)

Report No. DOT-TSC-OST-71-15

3. Units are supplied with different operating frequencies (dosignated in letter suffix atter model number) Units
on the same frequency must not be operated within 100 feet (30m) of one another or interaction will occur
Units having different operating frequencies may be operated near one another

n

SUPPLY/LOGISTICS DATA

Instruction manual containing circuit diagrams and maintenance guidelines
Training information not available

Information not available

MTBF not available

MTTR not availabie

Cne year warranty

Information not available
Information not available

COSTDATA

Qty. 1103 $2 350 00 each. Qty 4 to 10 $2.130 00 each
Information nut available
Information not available
information not available
Information not available

NOTES

INSTA_LATIONS
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WALK-THROUGH ALL-METAL DETECTION COMPONENTS
Manufacturer  Soico Engineerngnc. -
9555 Cozycroft Ave
Chatsworth, CA 91311
{213) RB2-2755

Mode/ Electro Search
VH. VIIL IX, X!
Reference Evaluation Guide Procedure No. V-3 A NRC identification No '

NARRATIVE DESCRIPTION

‘Electro Search” metal detection systems are walk-throug. units designed to detect ferrous and or non-ferrous
metals or combinations of metals. Each is designed with an automatic balancing feature for ease in operation
visual and audio signals for immediate indication of detected metal, a variable sensitivity control to adjust to
individual 1argat size, and a hand scanner (refer to Catalog Sheet V-3 a 4 to pinpoint the exact location of the
detected metall Units are instalied by Solco factory representatives

PERFORMANCE DATA

Probability of Detection: information not available

False Alarm Rate: Information not available

Detection/Operation Time. Information not available

Detection Mechanism: Active field

Target Characteristics: information not available

Area (Volume) of Coverage. ‘Nalk-through portal

Alarm Presentation: Audio and visual (lamp and meter indication), optional remote audio alarm and
remate control relay available

Resistance to Spooting and

Tampering: Shielding provided to minimize radio frequency interference. Electronics

supplied in a security cabinet. Optiona! pedestal cabinet with security lock
available for all models

Indoor Outdoor Operation: Information not available

Temperature: information not available

Humidity: Information not availabie

Other Environmental

Characteristics’ Information not available
interface: Information not available
PHYSICAL DATA

Size: Information not avaiabie

Weight: Information not available

Construction: Information not available

Power {Primary/Secondary):  See notes
Emplacement: Saee notes. The detector should not be mounted in the vicinity of large moving
metal objects or near electronic equipment such as welders, switch gear, etc

DATE CATALOG VOLUME SECTION CATEGORY DATA SHEET PAGE
31 December 1976 v 3 b 10 1




Documentation and Training:
Parts and Repairs:
Reliability:

Maintainability:

Warranty information:
Government or Protessional

Lead Time:

Unit Acqg 1isition Cost:
Unit Ing! sllation Cost:
Traininy Cost:
Maintenance Cost:
Operation Cost:

MODEL VI

Emplacement Portabie
Power Supply

battery

Other

Commercial
ac and/or

SUPPLY/LOGISTICS DATA

Information not available
Intormation not available
MTBF not available
MTTR not available
Information not available

Designed to meet NRC Regulating Guide 5.7 requirement: for minimum meta

detaction
information not availabie

COSTDATA

Information not avaiable
Information not available
Inforrr ation not available
Information not available
Information not available

NOTES

MODEL vl

Fixed Installation

Commercial ac
power

MODEL IX
Fix~d Installation

Cormmercial ac

and or rechargeabie
battaries for
uninterrupted service

Features four Equipped with a

times the detec- digital readout

tion capabikty permiting identifi-

of Med. VI caton of concealea
metal and a relay
for remote control
of other equipment

INSTALILATIONS

MODEL Xi
Portabie

Commercial ac
power

Designed to

detect dense
metal in which
other metal articles
could be passed
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WALK-THROUGH ALL-METAL DETEL.TION COMPONENTS

Manufactucer Sperry Rand, Sensor Group
Gainesville, FLL 32601

(See Note 1)
(904) 372-0411
Model SMD-1000
Relerence Evaluation Guide Procedure No. V-3 A " NRC Identification No

NARRATIVE DESCRIPTION

The SMD-1000 is a weapons detector which is capable of detecting both ferrous and non-ferrous metals. The
unit consists of two assemblies: a walk-through gate. and a control console Gates and consoles are fully inter-
changeable The gate and console can be separated ur* o feet (4. 5m) via a supplied cable This weapons
detector produces alarms for ferrous and non-ferrous . ials independently on the right and left sides of the gate
in the form of audio and/or visual alarms. Sensitivity is adjustable to three levels. Evaluated by DOT (see Note 2)

PERFORMANCE DATA
Probability of Detection: information not available.
False Alarm Rate: Information not available
Detsction/Operation Time: Real ime; walk-through gate
Detaction Mechanism: Active element detector, eddy current decay
Target Characteristics: information not available
Area (Volume) of Coverage: 6.5ftx30in (2mx76cm) in plane of gate
Alarm Presentation: Visual and adjustable audio
Indoor/Outdoor Operation: Primarily indoor, outdoor environment limited
Resistance to Spoofing and
JTampering: Electronics console equipped with lock, no power line supervision
Temperature: Information not availabie
Humidity: Information rict available
Other Environmental
Characteristics: Information not available
Interface: Standard ac outlet
PHYSICAL DATA
Size: Gate 6':ft (2m) h.gh, 30in (76cm) wide: Console: 9x14x6'2in (23x36x16.5¢m)
40in (102cm) high pedestal
Weight: Gate: (incl. ramp). 165Ib (75kg): Console. 20ib (9kg)
Power (Primary/Secondary): 115/230V. 50/60Hz, no secondary
Emplacement: Console mounts on pedestal, counter top. desk or wall bracket; sufficient space
for gate required. not protable, but easily relocated
SUPPLY/ LOGISTICS DATA
Documentation ard Training:  Information not available, no previous experience or long-term traning required
Parts and Repairs: Qeplacement printed circuit boards exchanged at factory, serviceable via
conventional test gear and troubleshooting techniques
Reliability: MTBF not available
Maintainability: MTTR not available
Warranty Information: Information not availabie
Government or Prefessional
Standards: Information not available
Lead Time: Information not available
DATE

31 December 1976

CATALOG VOLUME SECTION CATEGORY
v 3 b

DATA SHEET PAGE
1 1
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COSTDATA

Unit Acquisition Cost: $1.950.00, F O.B., Gainesville, FL,  uantity discount available
Unit Instaliation Cost: Information not available
Training Cost: None
maintenance Cost. Information not available
Jperation Cost: ~tgrmation nrt available
NOTES

1. Sperry Rand no longer manufactures this device, parts can be obtained from: Sen.Tek, Gainesville, FL
32601, Tel (904) 377-1002

2. This unit was tested by the DOT Transportation Systems Laboratory (refer to Report No. DOT-TSC-QST-

71-15)

INSTALLATIONS

V3b 112




SNM DETECTION COMPONENTS

Special nuclear material (SNM) monitors sense the presence of
ganma radiation produced both by radioactive decay occurring in

soil, rocks and air (natural background radiation) and by radio-
active decay occurring in SNM or other radicvisotopes which may be
within the monitor's field of view. Both sources of radiation can
be highiy variable. The natural background radiation varies geo-
graphically from a few microroentgens per hour in some regions,
such as the southeastern United States, to as high as approximately
25 microroentgens per hour in Rocky Mountain cities. The gamma
radiation from SNM includes not only the intrinsic radiation from
the uranium or plutonium isotopes but also from radionuclides, par-
ticularly in the case of spent or recycled material.

The basic problem in the detection of SNM is to distinguish
the presence of a significant quantity of SNM from a background
that may include natural radiation and radiation from stored SNM,
other radioactive material or waste. The amount of background radia-
tion sensed bty the monitor is a constraint on its ability to deter-
mine that a signal caused by SNM is present. Quantitatively, the
magnitude of the variation in the background radiation count is
proportional to the square root of that count. False alarms are
minimized by setting the alarm level high enough so that the varia-
tion in the background count is unlikely to exceed this threshold.
The false alarm rate then will remain reasonably constant as the
background radiation changes. As the SNM that is to be detected pro-
duces a signal or net count that is greater than the square root of
the background radiation, it is more likely to be detected. The
alam condition occurs then when the background plus signal is equal
to or greater than the background plus the expected variation in the

background count.
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Commercially availabie SNM detectors are configured as walk-
through portals and have five basic elements: gamma detector, portal
occupancy monitor, signal conditioning electronics, analyzer and
logic/control unit. The types of gamma detectors used are solid,
liquid and crystal scintillators and Geiger tubes. In a scintil-
lator light pulses are produced as gamma radiation and absorbed by
the material. These pulses are converted to electrical signals by
means of a photomultiplier. Liquid, plastic and sodium-iodide (Nal)
crystal scintillating materials are available which have adequate
sensitivity to accumulate a significant signal count in a short
period of time. Geiger tube detectors convert the incoming radia-
tion directly to an electrical signal. These devices are, however,
much less sensitive than scintillators and are used primarily for
radiological heaith monitoring.

The signal pulses produced by the detector are examined with
an analyzer, then transmitted to the control unit, where they are
counted and processed by logic circuitry which determines if an
alarm condition exists. The portal occupancy monitor allows the
logic/control to determine if it is procassing background signals
or background plus source signals. In this way the background
can be updated continuously, and separate alarms can be generated
if the background exceeds a preselected thresiold.

In choosing the location for an SNM monitor it must be kept in
mind that the signal count will be essentially the same for the same
amount of SNM to be detected independent of where the monitor is
located, but that the background may vary from one location to an-
other. At some location the variation in the background may be
large encugh so that the signal is no Tonger detectable, and the
monitor will no longer have adequate sens’civity., If the sensitivity
of a given monitor configuration is found to be background-1imited,
it may be possible to increase the signal by modifying the configur-
ation (e.qg., by decreasing the distance between the target material
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and the detector, or by adding shielding ‘n an appropriate way). In
any case it is best to select a monitor location that has a back-
grvound low enough for proper operation. Increases or other varia-
tions in background radiation it the monitor location might be caused
by the storage or movement of process materials in its vicinity, and
could produce nuisance alarms,

Another meens of reducing the sensitivity of a SNM monitor is
to reduce the signal. This may be done by transporting the source
(target) material around the monitor (circumvention); by moving the
source rapidly through the monitor (for examgle, by throwing it or
swinging it through the monitor so that it spends little time within
the detector's field of view); or by shielding the source with an
appropriate material. To prevent circumvention and rapid transport,
some combination uf barriers and supervision of the traffi~ flow ic
required.

Shielding by means of lead or other metals is particularly effec-
tive in hiding uranium 235, Small quantitites of uranium 235, perhaps
up to 200 grams, shielded by 0.32 cm of lead might not be detected by
an SNM portal monitor. Such a shielded source might also be undetec-
table by means of a metal detector unless special provision is made
to operate the metal detector at very high sensitivity. In order to
reduce the ease of transporting such shielded material, a separate
search of hand baggage, parcels, etc., may be necessary and/or a
high sensitivity all-metal detector should be used in conjunction
with the SNM detector.
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Mmufact;ru

IRT Corp
P.O Box 80817
San Diego, CA 92138
(714) 565-7171
Model PRM-110
Reference Evaluation Guide Procedure No V-4 A NRC Iidentification No -

NARRATIVE DESCRIPTION

The PRM-110 Portal Monitor for SNM (see Note 1) empioys two vertical liquid scintiliator gamma radiation
detectors that, with a connecting cable tray, form the portal. Lead shielding (252mil (6.4mm) thick) 1s used to limit
the sensitive area of the docrway 10 an area just beyond the portal. An infrared light barrier is positioned at the
entrance 1o the portal to indicate occupancy; a door switch or door mat can also be used for this purpose, The
« \ble tray at the top of the portal houses the photomuitiplier power supply signal conditioning electronics anca
single channel analyzer (SCA). The signais produced by the SCA are transmitted to the PRM-110 console
control unit which processes them by means of a microprocessor programmed o operate in two mc 'es,
background an< signal. In the background mode, the monitor averages the background radiation level over a
period of 1 § s .onds, and determines the statistical variance. When the portal occupancy monitor is interrupled,
the unit transfers to the signal mode in which the “occupied’’ radiation count is determined and compared to the
background and variance (alarm level). The signal mode continues for about 1.5 seconds (or '"ore as adjusted)
unless the occupancy monitor is still interrupted. in which case, the signal mode continues until about 1.5 sec-

onds after occupancy terminates. If the signal level exceeds the calculated alarm level, an alarm condition
occurs. A master alarm indicator is turmed on alor: with a smalier “high signal”’ alarm indicator, and relay
closures are provided for external remote alarm indicators. This unit, which is useful for the detection of 25y or
2Py — 29 was fully evaluated by the L.os Alamos Scientific Laboratones (LASL)

PEFPFORMANCE DATA

Probability of Detection: See Note 2, ERDA sensitivity test resuits

False Alarm Rate: Function of alarm level settings (o multiplier). See Note 3. alarm rates per
passage are adequate to meet ERDA requirement of less than one faise alarm
pe- B-hour period

Detection/Operation Time: Approximately 1.5 seconds (adjustable)

Datection Mechanism: Liquid scintillator gamma detector

Target Characteristics: 235 or %Py — 739 (See Note 4.)

Area (Volume) of Coverage: Lead shielding used to limit sensitive area of doorway to the area just beyond the
portal.

Alarm Presentation: Visual indication of alarm for both high signal and high or low background
provisions for remote alarm via relay (alarm laich/manual reset)

Resistance to Spooting and

Tampering: The monitor is vulnerabie to certain modes of transporting sources through it

e.g  shielding by lead or other metais, rapid movement of the source through the
sensitive area, etc. (this is not a unique weakness) Sensitivity adjustments, »tr
are protected by a locked, transparent door on the front of the coni..*...odule

Indoor/Qutdoor Operation: Basically an indoor instrument; no weather protection is provic 3d, and the
opera‘ing temperature range does not extend below freezing

Temperature: information not available

Humidity: Information not avai able

Other Environmental

Characteristics: information not available.
Interface: Cab'=s for photomuitipliers, power supply sigual conditioning boards, control

unit, occupancy monitor and single channel analyzer are provided
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(2d) Lower vaiues of the o multipher (M) resuited in unacceptably high false alarm rates, higher settings resulted

n inadequate sensitivity for 235U at the spacing used.
(2e) Based on ERDA test results. wider spacing would have produced an acceptabie monitor for #3%Pu only for

the test conditions.
3. Observed statistical talse alarm rate (interruption rate of 6/min and nightime hours)

Aiarm Level Setting False Alarm* Number of
(M 2)or Rate Hours Observed
30 BO1x10 ¢ 367 3
or
1 per 1247 passages
35 208x10 638 3
or

1 per 4788 passages

*The false alarm rate is per passage, which includes five tests, |.e five 0 25-second count intervals are pro-
cessed in signal mode at each passage Queueng in the doorway or use ol an optical door switch when the door
could he held open for long perods of ime, will increase the time the monitor stays in the signa! mode and will

increase the number of lalse alarms per eight-hour perod

4. Cstimated riuse sensitivity of the PRM-110 monitor at minmum and maximum background count rates
Minimum Detectable

Monitor Configuration Background
Wiath Alarm Level Counts/0 25 sec(uR/hr) Unshielded Spherical
(m) Setting Mass (g)
M )
2
23 U ¢ “pL’
0.76 3 560 7 32+02 008
076 3 2603 33 ‘N 0.25
G.76 35 560 7 2¢ "2 0.0
G.76 as 4139 5% 1L 025

Minimum count rates are from estimates of an Isotopic-source-free background .n the southeastern U S Maonitor
shielding is 252mil (0 84cm) Pb. Thicker shieiding would reduce background and improve the monilor sensitivity
Plutonium sensitivities isted are estimated from 235U 7292y (elative sensitivity in a number of instruments

Uranium sensitivities are extrapolations from measurements PiJ-238 and source compasition are specified n
the ERDA standards. Source movemant through the portal is at its least sensitive location at a normal waking

pace
*'STALLATIONS
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SNM DETECTION COMPONENTS

Manutacturer National Nuclear Corp

3150 Spring St

Redwood City. CA 84063

(415) 364-2880
Model DM-2 B
Reference Evaluation Guide Procedure No V-4 A NRC identification No

NARRATIVE DESCRIPTION

The National Nuclear Corporation Door Monitor, DM-2, is a special, high-sensitivity system designed to detect
gram amounts of 2 and 2¥Pu_The device consists of two solid-slab scintillaior gamma-ray detectors bridged
by a box containirg an ultrasonic occupancy monitor and the preamplitier bases for the photomultipliers, The
scintillator slabs cover the full height and width of the portal. Gamma-ray shielding is provided by lead onthe
three sides of the scintillator external to the portal. The ultrasonic occupancy monitor located mside of the
sheet-metal bridge is collimated by a hole in the bridge to limit its field of view. The control unit consists ofaNIM
bin with a commercial high voltage power supnly, ampfifier — single channel analyzer, ratemeter and a National
Nuciear Corporation analog alarm logic modite Pulses from the photomultipher are conditioned and transmitted
to the control urt whare they are summed, ampiified and processed by a single channel analyzer (SCA) The
SCA puises are fed to a ratemeter whose output is used by the alarm logic module The alarm module output is
monitored by three separate anaiog circuits that alarm on high background, low background, and high signal
(“fissile " alarms). The high and low background alarm points are varied by front panel potentiometers. The high
background level must be set at the background rate at which ‘alse alarms in the fissile lcop become too fre-
quent. tha low background alarm pont is set where sensitivity is adequate The specifications provided below
are those as tested by ERDA

PERFORMANMCE DATA
Probability of Detection: Senstivity can be preset before shipment from manufacture: See manufacturer
claims in Note 1. ERDA tests results n Note 2
False Aiarm Rate: Fissile alarms produce no audio signal or relay closure when portal is

unoccupied; false alarm rate must be determined during caiibration/set-up to
optimize the unit. Line voltage variations may sometimes cause false alarms
See ERDA test results in Note 3
Detection/Operation Time: Approximétely 1 second occupancy

Detection Mechanism: Soiid plastic scintiliators sensitive to gamma radiation and neutrons (from Pu)

Target Characteristics: Gram quantities of U and ?*Py

Area (Volume) of Coverage: Mostly inside the pcrtal (limited by detector shielding)

Alarm Prasentation: Alarm indication for the three alarm conditions is given by means of indicator
lights. an audible alarm and a relay closure. Count readout i provided by a
ratemeier display

Resistance o Spooting and

Tampering: It is possible to shieid material to reduce the gamma signal to pass maternial

through the monitor. This is not a unique vuinerability Senisitivity of the monitor
canboroduoodbydwmmghsot-uppmamﬂars.mtommcomro!ss
deterred by aptotacﬁvﬂranswomdooronmtrontofmmubm

Indoor Outdoor Operation: installation limited to indoor locations or where weather protection is provided

Temperature: Intormation not available
Humidity: Information not available
Other Environmentai

Charactaristics: Information not available.
intertace: Information not available
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PHYSICAL DATA

Size: Information not availabie

Weight Information not availabie

Power (Primary/Secondary).  Information not avallable

Emplacement: Instaiiation requires evicting the detector columns. attachirig the connecting
bridge between them and connecting the electronic components together

SUPPLY/LOGISTICS DATA

Documentation and Training:  Information not avaiable

Parts and Repairs: Information not available

Reliability: MTBF not availabie

Maintainability: MTTR not available

Warranty Information: Information not available

Government or Professional

Standards ERDA approved. Designed to meet the requirements of NRC Regulatory Guide

5.7 and ERDA Personnel Doorway Monitor Stanaards A-2-73-2.%, A-2-74-211,
and A-2-75-298

Lead Time: Information not avadable

COSTDATA

Unit Acquisition Cost: Information not availabie

Unit instaliation Cast: Information not available

Training Cost: Information not available

Maintenance Cos:: Information not available

Operation Cust. information not available

NOTES

1 Manufacturer claim for performance Detects 3 grams U enriched 90 percent 235 in 3 millimeters ot brass
at a 50 percent confidence iimit. False alarms 0 1 percent. Detects 0 5gram Py or 1 gram 233U in 3 millimeters
of brass at a 90 percent confidence limit. False alarms 0.1 percent

2 ERDA Tests
Sensitivity Tests (2a) in a Background of 25, R/hr
Doorway Width False Alarm Rate ¢ raction of
Source (2¢) {cm) (passages) Passages Detected
10g 2%y 76 1 per 4537 066
sphere
Ig #*%Py (2b) 76 1 per 4537 1.00
sphere

(20)Tos!swevorunwilhaﬁwlopolonhometorsenmgofz.mmonnovcmmrateo!5500cps) The time constants
were 20 and 0.4 seconds. The ratemeter was set at 10 percent fractionai standard deviation and operated
on 10K x 1 range Backgroind measured with Technical Associated PUG-1 Nal survey irstrument

(2b) The sensitivity achieved for 2%Py indicates that increased doorway width, reduced scintillator volume. or
mmmmmmmumawfmmmratooou‘dhavobeenusodtoobﬂinnc-
ceptable performance as a 2Py only monitor under the test condit-s Similarly at a reduced doorway
mlhaooquabpononmcouamuor”'Pumonnorcoudeeboonachnvoommmmthrs
mMWMWﬂmmmmmwmmﬁmmmn The procedure in the
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SNM DETECTION CONPONENTS

3150 Spring St
Redwooc! City, CA 94063
(415) 364-2880

Mode! DM-3

Rdovenoo Evaluation Guide Procedure No V-4 A

NRC identficaton No.

NARRATIVE DESCRIPTION

The National Nuclear Corporation (NNC) Door Monitor, DM-3, is a special, high-sensitivity system designed to
detect gram amounts of %* U and even smaller amounts of Pu. The NNC-DM-3 utilizes heavy steel construction,
plastic detectors, lead shielding and NNC background updating. The DM-3 combines this with the use of occu-

pancy monitors and a metal detector 10 produce detection with minimum faise alarms. The NNC-DM-3is a
sell-standing unit, easily instalied with its self-contained, easily serviced, NIM electronics housed in a tamper-
proof cabinet. The number of detectors, count time, arrangement of the components, etc . can be changed to
meet local requirements The NNC-DM-3 meets NRC Regulatory Guide 5 7 requirements

PFRFORMANCE DATA
Probability of Detection: Information ~ ! available See notes
False Alarm Rate: Information 1.0t available
Detection/Operation Time: Adjustable time constants and sensitivity
Detection Mechanism: Solid plastic scintillators sensitive to gamma radiation and neutrons (from Pu) 12
wide NIM bin assembly, including metal detector

Target Characteristics: Gram amounts of 2**U and 2Py, See notes
Area (Volume) of Coverage: Intormation not available
Alarm Presentation: Indicator lights, audible alarm, relay closure
Resistance t Spooting and

Tampering: Sensitive to means of transport (not a unique vulnerability)
Indocr/Outdoor Operation Indoor or protected location
Temperature: Information not available
Humidity: Information nct available
Othar Environmental

Characteristics: Information not available
Interface: Information not available

PHYSICAL DATA
Size: Doorway opening, 24in (62cm); scintillator length, up to 8 {2 4m)
Weight: information not available
Power (Primary/Secondary). Information not available
Emplacement: Horizontal or vertical mounting
SUPPLY/LOGISTICS DATA

Documentation and Training:  !nformation not available
Parts and Repairs: Information not available
Aeliability: information not available
Maintainability: Information nat available.
Warranty Information: Information not available
Government or Professional

Standards: Designed to meet the requirements of NRC Regulatory Guide 5.7
Lead Time: Information not available
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COSTDATA
Unit Acquisition Cost: Information not available
Unit Instaliation Cost: Information not available
Training Cost: Information not availabie
Maintenance ; information not available
Operation Cost: Information not available

NOTES

Typical sensitivities: Plutonium — Under 2 gram through 3 miliimeters of hrass
100 grams through 2 inches Pb (neutrons)
Slightly enriched or normal U — 10 grams through 3 millimeters of brass
U-233 — Under 0.1 gram through 'z inch lead
U-235 — 3 gram uranium enriched to 90 percent in 235U in 3 millimeters of brass (50 percent
confidence)
Metal — 200 grams non-ferrous (90 percent confidence)

INSTALLATIONS
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SNM DETECTION COMPONENTS

Manufacturer Tom Scurry Associates
Pinebrook Hills
Boulder, CO 80302
(303) 444-4802

k_‘odoi VM-106 Vehicle Gate Monitor
Re!menoe Evaluation Guide Procedure No. V-4 A

NFTC ld_el:ﬂl—'é(TOI; No~

NARRATIVE DESCRIPTION

The Tom Scurry Associates (TSA) Vehicie Gate Monitor, VM-106. is a monitoring system similar to the "SA
Personnel Monitor, PM-203 (sew Catalog sheet V-4.a 5). The VM-106 was designed 10 have a high-sensitivity
with the capability of increasing the senstivity by fieid modificatio.s if required. The system monitors background
radiation in 20 second pernods, updating the background display in counts per second at the end of each count-
ing period. When a personnel or vehicle detector (part of the VM- 108) indicates the area of interest is occupied
the system starts counting the local radiation and & microprocessor compares the count with the function (BG +
NX ) where BG is the last background update, N is a switch selectable constant and X is the square root of 8G If
the local count is higher than the function, the instrument sounds an alarm and displays the difference between
the local count and the function. In addition, while the system is monitoring the background it compares the
background with two switch selectable numbers to ensure that the background remains set between high and
low limits. The sensing units are shielded sodium iodide (Nal) scintillation detectors in housings located at the
portal or gate. The electronics are housed in standard Nuclear Instrument Modular System (NIMS) bins and can
be located over a thousand feet from the detector The system is based on a modular concept, and al! of the
major components except the updating comparator (UC 101) and the infrared personnel detector (PD 231) are
off the shelf components available from several suppliers. A standard vehicle detector that uses a traffic loop s
provided for the vehicle sensor

PERFORMANCE DATA
Probability of Detection: Manufacturer s claim: The following specifications are based on an N setting of 4
with a portal opening of 48in (1.2m) See notes
False Alarm Rate: Depends on dwell time of vehicle over traffic loop: a false alarm occurs

approximately once in 8 hours of dwell time (manufacturer's claim)
Detection/Operation Time: Information not available.

Detection Mechanism: Array of Nal scintiilators
Target Characteristics. See notes (Sensitivity).
Arsa (Volume) of Covarage: Vehicle gate
Alarm Preseniation: Indicator and relay closure
Resistance to Spoofing and
Tampering: Information not available
Indoor/Outdoor Operation: Qutdoor
Tenperature. 32 to 122F (0 to 50C); Optional detector available for extended temperature
range, — 4010 + 122F (—~40to +50C)
Humidity: Information nct available
Other Envi:onmental
Characteristics: Information not available
Interface: Information not available
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Unit Acquisition Cost:
Unit Instaliation Cost:
Training Cost:
Maintenance Cost.
Operation Cost:

Sensitivity

PHYSICAL DATA

Detectors: two enclosures, 5x12x74in (12 7x3C 5x188cm). mounted on each
side of gate. Electronics: B%x19x16in (22x48x41cm)

Approximately 150Ib (68kg)

110 or 220V ac, 47 10 65Hz

information not available

SUPPLY/LOGISTICS DATA

Information not avaiiable
Information not available
MTBF not available
MTTR not availabie
Information not availabie.

Information not available
Information ngt available.

COSTDATA

Vehicie Gate Monitor, $10,750. Quantity discounts available
Quoted separately for each installation

Information not available,

Information not available

Information not available.

NOTES

Uranium 235 — The portal monitor will detect with a greater than 60 percent probability a 10 gram bare
spherical source of 2*U of at least 93 percent enrichment containing 99. 75 percent weight uranium in a
background of at least 0.02 mR/hr

Plutonium 239 — The portal monitor will detect with a greater than 90 percent probability a 0.5 gram source of
#3%Pu with at least 93.5 percent enrichment containing a minimum of 99 5 percent weight plutonium and having a
density of more than 19 44 gm/cm?®. The 24°Py content shall be less than 6.5 percent. The source shall be
encapsulated in at least 0.25 mm of stainless steel or nickel. The background radiation shall be at least ¢ 02
mR/hr. Tha vehicle monitor hau recently been upgraded in sensitivity and tests are currently being run. Previ-
ously it would detect a 50 gram Pu source (12 per ant 24°Py) minimally shielded and in a 0.125in (3.1mm) steel
walled container with the detectors 24ft (7 3m) apart

INSTALLATIONS
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SNM DETECTION COMPONENTS

Manufacturer Tom Scurry ;;wam

Pinebrook Hills
Boulder, CO 80302
(303) 444-4802
Moadel PM-203
Reference Evaluation Guide Procedure No. V-4 A NAC Identification No ' N

NARRATIVE DESCRIPTION

The Tom Scurry Associates Radiation Monitor. PM-203, is a pc 1al monitor for indoor of outdoor installation The
system monitors background radiation in 20 second intervals ari updates the background display in counts per
second at the end of the interval. When the occupancy monito: (sonic, switchmat or infrared) indicates the portal
is occupied, the system starts counting the local sadiation and *ie  MCro-processor control unit compares the
count with the function BG + NI, where BG is the last bac! .update, N is a swilch selectable constani and
X 18 the square root of BG. !t the local count is higher thai * inction, the instrument sounds an alarm and
displays the difference between local count and the funciion In addition, the system compares the hackground
level to switch selectable numbers to ensure the background remains between pre-set high and low imits The
sensing units are shielded sodium lodide (Nal) scintillation detectcrs located at the portal housings The elec-
tronics are housed in standard Nuclear Instrument Modular Systerr (NIMS) bins and can be located over a
thousand feet from the detector. The system is based on a modular concept and all of the major components
except the update comparator (UC-101) and the infrared personnel detector (PD-231) are off the sheif compo-
nents available from several supphers. See notes for independent evaluation information

PERFORMANCE DATA
Probability of Detection: Manufacturer's Ciaim: The following specifications are based on an N setting of 4
and with a portal opening of 48in (1.2m).
False Alarm Rate. 1 in 15,000 walk-throughs, assuming a 2 second counting time (manufacturer's

claim). See notes.
Detection/Operation Time: Approximately 1 second count time
Detetion/Operation Time: Approximately 1 second count time

Detection Mechanism: Array of Nal scintillators mountad in portal.
Targe' Characteristics: See notes (Sensitivity)
Area (\folume) of Coverage: Nominal spacine -3tween scintillators, 23, 7in (60cm)
Alarm Presentation: Visual indicator. 1. 4ay closure
Resistance to Spoofing and
Tampering: Information not & ‘ailable
Indoor/Outdoar Operation: Sustabie for both
Tempera ‘ure: 32 to 130F (0 to 50C). Optional detector available for extended temperalure
range, - 40 to + 130F (- 40 to +50C)
Humidity: Information not available
Other Enviionmental
Characteristics: Information not available
interface: Information not available.
PHYSICAL DATA
Size: Detectors: two enciosures, Sx12x74in (12 7x30 5x188cm); Electronics
BYx19x16in (22x48x41cm)
Weight: Total shipping weight approximately 150ib (68kg)
Power (Primary/Second..y}: 110 0r 220V ac 47 to 65Hz
Emplacement: Information not available
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SUPPLY/LOGISTICS DATA

Documentation and Training:  Intormation not avalable

Parts and Repairs: Information not available

Reliability. MTBF not availabie

Maintainability. MTTR not available

Warranty Information: Information not available

Government or Professional

Standards Designed 1o exceed *he criteria given in NRC Regulatory Guides 527 and 5 7,

and ERDA Personnel Doorway Monitor Standards A-2-73-2.3, A-2-74-211, and
A-2.75-298.

Lead Time: Informaton not available

COSTDATA

Unit Acquisition Cost: Doorway Monitor, $11.500. Extended temperature range mode! $12 400
Quantity discount available

Unit Instal!ation Cost: Quoted separately for each installation. An additional charge may be made for
long cable runs between instrument and detector locations

Training Cost: information not available

Maintenance Caost Information not available

Operation Cost: Information not available

NOTES

The PM-203 has not been tested by the Los Alomos Scientific Laboratories (LASL) tor performance under the
ERDA doorway monitor standard as a commercial doorway monitor. However, the prototype for this monitor was
tusted by its developers, personnel of the Chemical instrumentation Division of the ERDA Rocky Flats Plant
operated by Rockwell International. The tests were done under loca! conditions to obtain ERDA approval of the
prototype as an existing monitor and for use at Rocky Fiats only. Some of the information given here is derived
from a Rockweil report on the tests and from literature and a conversation with Tom Scurry An ERDA evaluation
by LASL under the same ground ruies and environment as previous commercial monitor evaluations is expected
to be completed by early 1977 The Rocky Flats test procedures differed from the ERDA tests in several ways
The magor diferences were hat the gamma radiation background was not weil determined. the test sources
differed in geometry and chemical lorm. conventions used mn attaching the source to the nody and in moving the
source through the portal ma; have tended to maximize rather than minimize detection. and some results were
caiculated rather than observed. The results obtained for spacing of 48in (122cm) between detector enclosures
and two narrower spacings indicated that the monitor would detect the 24 and Py, sources used 50
percentof the ime. The false alarm rate was calculated, however. no justification for the method usc 3was given
There is some question as to how ancurate the mathod used would be. and there is a lack of any operational
supporting data Thefalse alarmrat nay not be known well enough (o allow comparison with another monitor

Sensitivity

Uranium 235 — The portal monitor will detect with a greater than 60 percent probability a 10 gram bare
spherical source of 7**U of at least 93 percent enrichment containing 99 75 percent weight uranium in a
background of at least 0.02 mR/hr

Plutonium 238 — The portal monitor will detec with a greater than 90 percent probabity a 0 5 gram source of
#9Puwith at least 93 5 percent enrichment containing a minimum o! 99 5 percent weight plutonium and having o
density of more than 19 44 gm/cr?. The 24Py content shall be less than S 5 percent. The scurce shall be
encapsulated in at least .25 mm of stainless s*eel or nickel. The background radiation shall be at least 0 02
mR/he

INSTALLATIONS
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X=RAY INSPECTION EQUIPMENT

An X-ray package inspection system has four principal com-
ponents: X-ray source, ‘mage converter, protective enclosure and
parcel-transport mechanism, In operation, the package to be in-
spected is placed in front of the image converter and illuminated
with X-rays. To an extent depending on the mass znd X-ray absorbing
properties of the package materials and its contents, the X-rays
are attenuated, producing a shadow on the image converter. The
converter, a fluoroscopic screen, converts the X-ray shadow pattern
to a visible image. This may be viewed directiy or may first re-
quire amplifcation by an image intensifier. The image may also be
scanned Ly a television camera and displayed on a monitor., The com-
ponents are encleosed within a shielded cabinet or housing which pro-
tects the operator from X-ray exposure.* The transport mechanism for
exposing single or multiple objects may be either a simple manual
loading arrangement or a mechanized conveyor system.

The primary parameters of an Y¥-ray system are dosage, exposure
time, resolution and contrast. Three levels of X-ray dosage are com-
monly discussed ir. the literature: high-dose, Tow-dose and film-
scfe-dose. A high-dose system is one which operates at an X-ray flux
rate at the fluorescent screen on the order of 10,000 to 100,000 R/hr.
At such a high-flux rate the image produced on the fluorescent screen
can be viewed with the naked eye. High-dose sysioms are characterized
by their "refrigerator-type" cabinets, which are heavily shielded.
They are typically used to inspect large parceis or dense objects.

*The maximum permissible level of X-ray leakage from cabinet
X-ray systems is 0.5 mi'liRoentgens per hour (mR/hr). The
regulatory authority for X-ray equipment of this type is the
Bureau of Radiological Health, Rockville, MD.
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In low-dose systems the X-ray flux is less than that of ! igh-
dose systems by four or five orders of magnitude, less than 10 R/hr.
As a result, the fluoroscopic image intensity is much less, and a
light-amplifying device (image intensifier) is incorporated to pro-
vide compensation. As a result of the Tow-flux rate and attendant
Tow X-ray scattering, these low-dose units require only lightly
shielded cabinets, making it possible to use high throughput trans-
port mechanisms. Low-dose units are also smaller, lighter and more
easily used than high-dose units. Most X-ray systems used in security
applications are of the low-dose type.

A film-safe system is one in which the X-ray exposure per article
inspection is less than 1 mR (0.001 R)*, By comparision, in a high-dose
system an article would receive a dose of several Roentgens during a
nominal inspection time of a few seconds., A1l photographic film
is sensitive to X-ray exposure. At the film-safe level, however, the
arount of film fogging produced by as many as five exposures will be
undetectable on amateur-type photographic emulsions. Most low-dose

X-ray systems used in security applications today meet the film-safe
exposure specification.

There are three basic low-dose X-ray techniques: continuous,
pulsed and scanning X-ray. A continuous X-ray system operates
with a Tow-level X-ray beam which, when activated, illuminates the
parcel. The image produced on the screen is of low intensity and
must be amplified by a multistage light amplifier. The image pro-
duced by the amplifier may be viewed directly, or can be scanned by
a closed-circuit television camera and displayed on a monitor either
at the system control console or at any other remote location.

*The film-safe eiposure Timit is specified by the National
Association of Photographic Manufacturers, Inc., Harrison, NY,
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In a pulsed X-ray system, the article being inspected is
illuminated by a Jc ~level, short-duration pulse of X-rays, and the
shadow image is fo meu on a fluoroscopic screen, During the short
time that the screen is illuminated, the shadow image is intensified
and then scanned by a closed-circuit television camera. The video
image is stored in an electronic storage device and is available
for display on a television monitor, Bef “e another article is
scanned, the stored television image must be cleared from the stor-
age device.

Scanning X-ray beam systems ure a combination of X-ray beam
scan along one axis and parcel motion along an axis at 90° to the
scanning beam to produce & two-dimensional image of the parcel.

The scanning beam is produced by a slotted rotating disk and
detected by a sodium iodide (Nal) scintillator detector. The elec-
trical signal produced in this fashion is converted o a television
image signal and displayed on a monitor.

A given X-ray system's ability to enable an operator to identify
weapons, contraband, explosives, etc., depends on the X-ray optics
design (X-ray energy spectrum, uniformity of package coverage, dis-
tortion); on the method of transport and operator control; and mest
importantly, on the viewed image quality (bLrightness, resolution,
contrast, etc.). X-ray systems for security applications should be
capable of resolving a 24-gauge (0.02 in(0.5 mm) diameter) copper
wire and be capable of distinguishing 10 shades of gray. In general
low-dose units produce poorer-quality images than high-dose units,
but have superior display systems and may have better detection than
the high-dose units.

X-ray systems should be considered as screening systems rathe,
than detection systems, because combinations of circumstances pre-
vent them from fully imaging all the contents of a package. For ex-
ample, items can be concealed in the metal frame of a handbag; items
can be concealed with.n heavy-metal containers of various shapes; and
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low-atomic-number materials (substances composed of carbon, oxygen
and nitrogen) may not always be clearly imaged. Therefore, it is
often necessary to perform a hands-on inspection of suspect articles
rather than to rely solely on viewing an X-ray image.
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X-RAY INSPECTION EQUIPMENT

NARRATIVE DESCRIPTION

PERFORMANCE DATA

SLONVEY He peed

inspection Time
Minimum Detectabl” Wire
Grey Scale

Radlation Exposure

L-Ray Data .
Uisglay
Satety Standards y

PHYSICAL DATA
Jimensions )
weigii \DDIOX
Electrical Powe 4

Ambient Temperature '
Relative Humidity

SUPPLY/LOGISTICS DAT

>

Documentation and Training ¢

Parts and Repairs ETVICH tracts availa \S&
Rellabiiy MTBF wvalla

Maintainabllity Maintenance check

Warranty information ¢ at t availat




COSTDATA
Unit Cost: Approximately $50 000 , F O.B Cambridge MA (Price includes installation)
NCTES
Accessone ,
Ame~_an Science and Eng.neering, Inc. offers an Automatic Threat Alert (ATA) with their Micro-Dose X-ray
Inspection Systems. ATA is designed to accompiish the following
1. Automatically detect the presence of a potential threat, particularty guns, in an object being inspected
2. Alert the uperator when an object being inspected contains a threat by triggering audio and visual alarms
3. Aud the operator in investigating the threat by using a split screen TV image to higniight the location and
shape of the suspicious objects
ATA is an option which can be added to any new or existing AS&E Micro-Dose X ray System

INSTALLATIONS
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X-RAY INSPECTION EQUIPMENT
Manufacturer American Science and
Engineering, Inc
965 Massachusetts Ave
Cambriage, MA
(617) 868-1600

Model 222/222€
Reference Evaluation Guice Procedure No V-5A  NRC Identification No

NARRATIVE DESCRIPTION

American Science and Engineering, Inc.'s Micro-Dose™ X-Ray Inspection System Model 222/ 222E 1s designed
for high volume, detailed examination of articies (parcels, mail, etc.) at uitra-low X-ray exposure levels. The unit
18 modular in construction, and includes two conveyors and a movable control monitor console. The main con-
veyor can be used for large-sized packages and parceis for routine screening The smaller conveyor can be
used for extra hich quality inspection of “suspect” items (e.g., ietters, flats, and small parcels)

PERFORMANCE DATA
Maximum Parcel Baggage
Size (Main Conveyor): Height 28in (71cm) (56in (142cm) with a second inspection) Length 37in (94cm)
(unlimited in RUN INTERMITTENT Mode). Thickness 36in (91cm). Wes, ' * 300ib
(135kg)
Maximum Parcel Baggage
Size (Smali Conveyor): Height 9in (22cm) (18in (46cm) with a second ir spection). Length 222: 14in
(36cm) (unlimited in RUN INTERMITTENT Moc 1). 222E: 12in (30cm). Weight
45ib (20kg)
Conveyor Belt Speed: Main Conveyor 4.6in (12cm) per second (nominal). Small Conveyor 222 sin
{5cm) per second (nominal), 222€: 1 4in (4cm) per second (nominal)
Iinspection Time: Information not available

Minimum Detectable Wire: Mz Conveyor — at least 24 AWG (0.20in/0.5 mm dia ) copper wire. Small
Conveyor — at least 26 AWG (0 016in/0.4 mm dia ) copper wire

Grey Scale: At least 10 distinguishable steps, log-related scale

Radiation Exposure: To parcel. 0.005 mR per inspection (over 200 inspections before film fog) To
operator, 0.1 mR per hour (approx. '/s of U S Federal Standard for cabinet X-ray
systems)

X-Ray Data: Power source 100 kV, peak

Dispisy: Standard 16in {41cm) TV monitor

Satety Standards: information not available

Ambient Temperature: 50 to 90F (0 to 32C)

Relative Humidity: 20 percent to 90 percent (noncondensing)

PHYSICAL DATA

Dimensions. Height, 77in | : %.cm). Length, 120in (205cm). Width, 53in (13/.cm)

Weight: Approximately 2,000ib (300kg) packaged for shipment

Electrical Power: 222120V ac 80 =0 5Hz, 2. 75 kVA single phase 220V ac "0+ 0 5Hz, 2. 75 kVA
single phase
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SUPPLY/LOGISTICS DATA

Documentation and Training:  Operator s manual includes maintenance guidance, two week maintenance
training offe-ed free of charge

Parts and Repairs: Service contracts available from AS&E (held service group)
Reliability MTBF not available
Maintainability Radiation check required every 6 months MTTR not available
Warranty information: Informauon not available
COSTDATA
Unit Cost: Approximately $50,000 : OB, Cambridge. MA_ (Price includes installation)
NOTES

American Science and Engineering. Inc. offers an Automatic Threat Alert (ATA) with their Micro-Dose X-ray
Inspection Systems. ATA is designed to accomplish the foliowing

1 Automatically detect e presence of a potential threat, particularly guns, in an object being inspected

2 Alert the operator when an object being inspected contains a threat by tnggering audio and visual alarms

3. Aid the operator in investigating the threat by using a spiit screen TV image to highlight the location and
shape of the suspicious objects

ATA is an option which can be added to any new or existing ASa E Micro-Dose X-Ray Inspection System

INSTALLATIONS
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X-RAY INSPECTION EQUIPMENT
Manfacturer  American Sciencesnd -
Engineering, Inc
965 Massachusetts Ave
Cambndge, MA 02139
(617) 868-1600
Mode/ 230/230E
" NRC Ident fication No

NARRATIVE DESCRIPTICN

American Science and Engineering, Inc s Micro-Dose™ X-Ray Inspe ction System Model 230/ 230E is primarily
intended for airline sterile concourse and gate screening inspection ipplications The equipment meets the
overall objectives of positive inspection of large volumes of hand-c7uried luggage for the presence of weapons,
explosive devices, and other lethal objects. The AS&E Micro-Dosr, * X-Ray Inspection System Model 230/230E
s configured for easy transportability and set up (plugs into standard power) . it provides for Figh through-put,
detailed examination of carry-on luggage (attache cases. ladies purses, shopping bags gift packages. efc ) by
non-technical operating personnel

PERFORMANCE DATA
Maximum Parcel/Baggage
Size: Height 28in ( 71cm) (56in (142em) with a second inspection). Length 37: (94cm)

{(unlimited in RUN INTERMITTENT mode). Thickness 19in (48cm). Weight 70Ib
(28kg)

Conveyor Belt Speed: 230 9%in (23 S5cm) per second (nominai). 230E° 72in (19cm) per second
(nominal)

Inspection Time: Information not available

Minimum Detectable Wire: 24 AWG (0.020in/0.5 mm dia ) copper wire

Grey Scale: At least 10 distinguishable steps. log-related scaie

Radiation Exposure: To parcel, 0.003 mR per inspection (over 300 inspections before film fog). To
operator, 0.1 mR per hour (approx. '/s of L1 S Federal Standard for cabinet X-ray
systems)

X-Ray Data: Power source 100 kV, peak

Display Standard 16in (41cm) TV monitor

Satety Standards: Compiies in full with all requirements of U.S Federal performance standards for
cabinet X-ray systems (21CFR, Part 1020, 40)

Ambient Temperature. 50 to 90F (10 to 32C)

Relative Humidity: 20 to 90 percent (non-condensation)

PHYSICAL DATA

Dimensions Open Closed
Height 74in (188¢m) 59in (15Ccm)
Length 76in (193cm) 76in (193cm)
Width 90in (229¢cm) 40in (102cm)

Weight: Approximately 1,700Ib (765kg)

Electrical Power: 230 120V ac, 80+ 0 5Hz, 2 75 kVA single phase. 230E 220V ac, 50+ 0.5Hz,
2.75 kVA single phase
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sUPPLY LOGISTICS DATA

Documentation and Training

Parts and Repairs
Heitabil ty
Maintainability

Warranty information

YSTDATA
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X-RAY INSPECTION EQUIPMENT

Manufacturer Astrophysics Rouarc;\‘aorp

1526 ‘W 240th St
Harbor City, CA9C710
(213) 5434370
Mode/ Scanray Mark Ii
Reference Evaluation Gude ProcedureNo V-5A  NRCdenticatono

NARRATIVE DESCRIPTION

The Scanray Mark |1, Model 01-0466, is a low cost, manual baggage loading system which s composed of two
sections an electrical cabinet which contains the X-ray system, and an optical cabinet which includes the
operalor's viewing screen and controls, a platform between these units is the inspection well. The X-ray beam s
projected horizontally through the baggage, and its contents are displayed on a ten-inch screen It is equipped
with casters for ease of relocation The prrcigle of operation is low intensity X-ray source/fluoroscopic screen
with image ntensifier

PERFORMANCE DATA
Maximum Parcel Baggage
Size: Length, 30in (76cm). Width, 30in (76cm). Height, 18in (46cm)
Conveyor Belt Speed: Not applicable
Insnectic 1 Time: 3.2 seconds average (based on 600,000 inspections).
Minimum Detectabie Wire: 26 gauge copper wire, 0.016in ( 41 mm)) dia
Grey Scale: 10 shades, log related
Radiation Exposure: 1. parcel, 72 mR/hr. To operator, per inspection, 0.07mR (3.5 seconds)
Maximum leakage 0.45 mR/hr
X-Ray Data: Peak Voltage, 65kV_Fitament Current, 30 microamperes. Radiatior. Output. 72
mR/hr. Duty Cycle, 33 percent. Beam Orientation, Horizontal
Display: Intensifier gain, 5x10¢. Resolution, 20 line pairs per mm (equiv. 1o 1.000 TV
lines)
Salety Standards: Complies fully with 21CFR 1020.40; approved by FAA
PHYSICAL DATA
Dimensions: Length, 96im(244cm). Width, 36in (91cm). Height, 58in (147cm)
Weight: 1.2001b (545kg)
Electrical Power: 100W, 100 to 240V ac, 50/60Hz
Ambient Temperature: information not available
Relative Humidity: Information not available
SUPPLY/LOGISTICS DATA
Nocumentation and Training:  Information not avalable
t wis and Repairs: Information n’ { available.
Rel! sbility: MTBF greater than one year
Mal ainability: MTTH not available
Warry ty Information: One year warranty
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COST OATA

Unit Acgs 1siion Cost
Uait ine_aliation Cost
Tra’ 4n» Cost
Maintanance Cost
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NOTES

INSTALLATIONS




X-RAY INSPECTION EQUI"”MENT

Manufacturer AS"OD;'YSIOG Research Corp

1528 W 240th St
Harbor City, CA 90710
{213) 534-4370
_Modol Scanvay Mark 1il (01-04R5
Reterence Evaluation Guide Procedure No V-5A  NRC identification No. -

NARRATIVE DESCRIPTION

The Scanray Mark |1, Model 01-0465, employs a conveyor to transport the bagg age through the inspection area
where the X-ray beam is projected vertically cownward through the baggage (¢ atistactory for inspection of
non-ngid baggage such as suit bags, etc.) Low dosage (film-sate) X-rays prodi.ce an image on a fluorescent
screen which is then intensified and presented to the operator. Leakage of radiation i1 controlled at baggage
entrance and exit points by lead-impregnated curtains. This unit can inspect up 1o 1,200 bags per hour. Principle
of operation is low energy X-ray source/fluoroscopic screen with image intensifier

PERFORMANCE DATA
Maximum Parcel/Baggage
Size: Length, any. Width, 25in (64cm). Height, 29in (74cm)

Conveyor Bell Speed: Variabie. 0 to 100 feet per minute (30 5m per sec)

Inspection Time: 3.2 seconds average

Minimum Detectable Wire: 26 gauge copper wire 0.016in (0. 41 mm) dia

Grey Scale: 10 shades. log related

Radiation Exposure. To parcei, 280 mR per hr To operator, 0. 27mR per inspection (3 5 seconds)
Maximum Leakage 0.25 mR per hr

X-Ray Data: Peak Voltge, 65 kV. Filament Current, 110 microamperes Radiation Qutput, 280
mR per hr. Duty Cycle, 75 percent. Beam Orientation, Vertical

Display: intensifier gain, 5x 108 Resolution, 20 line pairs per mm (equivaient 1o 1 000TV
lines). Display brightness, 50 foot-lamberts (highlights)

Safety Standards: Complies fully with 21CFR 1020 40, approved by FAA

Ambient Temperature: Iinformation not available

Retative Humidity: Intormation not available

PHYSICAL DATA

Dimensions: Length, 156ir (396cm). Width, 60in (152cm). Height, 84in (213cm)

Weight: 2,0001b (909kg)

Electrical Power: 200W. 100 to 240V ac, 50/60Hz

Nocumentation and Tralning:  Information not available. operable by unskilled attendants

Parts and Repairs: information not available

Rellability: MTBF not available.

Maintainabliity: M7TR not available

Warranty intormation. One year warranty
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Manutacturer Astrophysics Research Corp
1526 W 240th St
Hartor City, CA 90710
(213) 534-4370

Mode/ Scanray Mark \V
’ (01-0467)
Reference Evaluation Guide Procedure No V-5 A NRC Identfication No

NARRATIVE DESCRIPTION

The Scancay Mark IV, Model 01-0467  is capable of examining all shapes and sizes of carry-on items as weli as
dense items such as wooden boxes. This unit employs advanced electronics and is basically the Scanray Mark ||
nonzontal unit fitted with a high quality stainiess stesi conveyor. A shding lead-glass door is provided over the
inspection area so the operator may obsefve the item being inspected and, when necessary. reposition the item
for a better view Scattered radiation 1s minimized by stainless steel tunnels at the entry and exit ports of the

w1 _pection well, and lead-impregnated cuntains nside the tunnels. The Mark IV is available with optional v
display at no additional cost Principle of operation is low-energy X-ray source/fluoroscopic screen with image
intensifier viewer of TV display

PERFORMANCE DATA
Maximum Parcel Baggage
Size: Length, any. Width, 30in (76cm). Height, 25in (84cm)
Conveyor Belt Speed: Variable. 0 to 80 feet per minute {30 5cm per sec)
Inspection Time: 3 2 seconds average

Minimum Detectable Wire. 26 gauge copper wire 0.016in (0.4 mm) dia

Grey Scale: 10 Shades. log related
Radiation Exposure: To parcel, 240 mR per hr. To operator, 0 23 mR per inspection Maximum
Leakage 0 10 mR per hr
X-Ray Data: Peak Voltage, 65 kV_ Filament Current, 100 microamperes. Radiation. Output
240 mR per hr. Duty Cycle, 100 percent Beam Orientation Horizonal
Display: Intensifier gain, 5x10% Re~olution, 20 ine pairs per mm | equivalent to 1 000 TV
lines) TV display. information not available
Safety Standards: Complies fully with 21CFR 1020 40. FAA approved
Ambient Temparature. information not available
Relative Humidity: information not available
PHYSICAL DATA
Jimensions: Length, 180in (457cm). Width, 96in (244cm). Height, 58in { 147cm)
Weight: 1,700ib (773kg)
Electrical Power: 200W, 100 10 240V ac, 50/60Hz
SUPPLY/LOGISTICS DATA
Documentation and Training:  Information not available: nperabie by unskilled attendants
Parts and Repairs: intormation not available
Rellability: MTBF not available
Maintainability: MTTR not available
Warranty Information. One year warraily
DATE
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A-RAY INSPECTION EQUIPMENT
Manufactrer  Astophysics ResearchCom.
1526 W. 240th St
Harbor City, CA 80710
(213) 534-4370

Mode! Scanray Mark V
(01-0468)

Reference Evaluation Guide Procedure No V-5 A NRC identification No -

NARRATIVE DESCRIPTION

The Scanray Mark V, Model 01-0468, is a modification of the Scanray Mark || manual system The moaitication
consists of a lead-lined cover over the inspection well and lead-impregnated curtains at the entry and exit ports of
the inspection area. Lead windows are provided to enable the operator 1o easily position the a~icle for nspection

or reposition it to change viewing angle. The Mark V can be operated at a higher radiation level than the Mark li to
enable manual inspection of dense objects (wooden boxes, duffie bags) Photoelectric interlocks are retanedto

prevent operator's hand, etc,, from entering the X-ray beam. Television display 1s & ~.abie as a no-cost option

Principle of operation is a continuous X-ray source/fluoroscopic screen intensifier viewer or TV display

PERFORMANCE DATA
Maximum Parcel/Baggage
Size: Length, 30in (76cm). Width, 30in (76cm). Height. 18in (46cm)
Conveyor Balt Speed: Not applicable
Inspection Time: 3 2 seconds average
Minimum Detectable Wire 26 gauge copper wire 0.016in (0. 41 mm) dia
Grey Scals. 10 shades
Radiation Exposure: Toperce' 150 mR per hr. To operator, 0. 145 mR per inspection. Maximum
leakage 0.10 mHA par hr
X-Ray Data: Peak Voltage, 65kV . Filament Current, 80 microamperes. Radiation Output, 150
mR pe’ hr. Duty Cycle, 100 percent Beam Orientation, Horizontal
Display: intens “er gain, 5x10¢. Resoiution, 20 line pairs per mm (equivalent to 1,000 TV
lines). TV display, information not available
Satety Standards. Comphes fully with 21 CFR 1020 40. FAA approved
Ambient Tempeiuture: Information not availablle
Ralative Humidity: Information not available
PHYSICAL DATA
Dimensiuns. Length, 96in (244cm). Width, 36in {91cm). Height, 58in (147cm)
1,4001b (636kg)
Electrizal Power: 100 W, 100 to 240V ac, 50/60+z
SUPPLY/LOGISTICS DATA
sntation and Training:  Information r t available: operable by unskilled atiendants
nd Repairs: information ot available
Ay MTLF not ¢ vailable.
maintainablilly: information not available
Warranty information: Information not available
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COSTDATA
Unil oot Intormation not available
NOTES
Recommended ! r use in low It medium density throughout operations

INSTALLATIONS
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X-RAY INSPECTION EQUIPMENT

Manufacturer Astrophysics Research Corp
1526 W. 240th St
Harbor City, CA 30710
(213) 534-4370

Model Scanray Mark V!
{01-0470)
Reference Evaluation Guide Procedurs No V-5 A NRC identification No

NARRATIVE DESCRIPTION

The Scanray Mark Vi, Model 01-0470, is a manually-operated baggage inspection system. The enti-e unit is
supported on casters to faciiitate positioning during installation and allow mcving to other areas. A foot lock is
provided for stationary positioning. The system is composed of the following eiements: X-ray subsystem, alec-
tronic subsystem, optical subsystem, TV camera, and TV monitor. This system employs a continuous X-ray
source and is intended for low density airport usage. Principie of operation is low energy continuous X-ray
source/intensified vidicon TV imaging

PEPFORMANCE DATA
Maximum Baggage/Parce!
Size: He:ght, 20in (51cm). Length, 26, (66cm). Width, 10in (25cm)
Conveyor Beit Speed: Not applicable
Inspection Time: 3.2 seconds average inspection time per bag
Minimum Detectable Wire: 26 gauge copper wire 0.016in (0.41 mm) dia_ (in briefcase)
Grey Scale: 9 shades, log related
Radiation Exposure: To parcel, 0.42 mR per hr. To operator, worst case leakage 0.25 mR per hr
X-HAay Data: Peak Voltage 65KV
Filament Current 150 microamperes
Filtering 8mm Aluminum
Beam Strength 600 mR per hr
Duty Cycle 100 percent (continuous)
Beam Orientation Horizontal
Display: Display provides uncbstructed view of a bag 16x2x10in (40.7x5x25 4cm)
image Intensiher Gain Bx104
TV Camera Resolution 800 TV lines
Shades of Grey 10
Scanning 525 lines, 60Hz, 2:1 interlace
Tube 4625 (1 inch Vidicon)
TV Monitor Resoiution 700 TV lines
linearity less than 2 percent
Lens 25mm tocal length, 1/0 95 aperture
Safety Standards: Complies fully with 21-CFR-1020 40, for cabinet X-ray systen.s; approved by
FAA
Ambient Temperature. Information not available
Relative Humidity: Information not available
PHYSICALDATA
Dimensions: Height, 42in (107cm). Length, B4in (213cm) Width, 32in (81cm)
Weight: 9001b (408kg)
Electrical Power: 00W, 110V, 80Hz, or 220V, 50 Hz
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Documentation and Yraining
Parts and Repairs:
Reiiability:

Maintainability.

Warranty information.

Unit Cost:

SUPPLY/LOGISTICS DATA
Information not available, operable by unskilled attendants
Information not avaiable
MTBF not aval'aole
MTTR not avatlable
One year warraniy

COS /' DATA

Information not available

NOTES

INSTALLATIONS
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X-RAY INSPECTION EQUIPMENT

Manufacturer Philips Electronics Instruments, Inc.
750 S. Fulton Ave
Mt Vernon, NY 10550

(914) 664-4500
Mode! Dynafluor IV
Reterence Cvaluation Guide ProcedureNo V5A  NAC identficatonNo.

NARRATIVE DESCRIPTION

The Philips Dynafiuor IV is a high voiume conveyor-operated X-Ray cargo inspection system which provides film
safe and/or high penetration X-ray baggage inspection. The system is available in models for carry-on size
luggage. and for oversized baggage. The Dynafiuor IV employs a continuous X-Ray source with a fluorescent
display screen which is monitored by a choice of plumbicon or vidicon TV camera. It is designed to be capable of
800 to 1200 inspections per hour, and the item is under complete contro: uf the operator until inspected. The
Dynafiuor IV carry-on system is a conveyor belt loading system with sloping entrance conveyor and is available
with optional 3-meter luggage pickup exit conveyors and luggage dump and for any spec fied Joltage or fre-
quency. The checked luggage system features an extra large opening for conveyor belt loading and optional
entrance and exit conveyors

PERFO/.MANCE DATA

Maximum Parcel Baggage
Size: Conveyor Unit Chacked Baggage Unit
Width 27in (68cm) 31in (79cm)
Height 13in (33cm) 24in (61cm)
Duty Cycle: Continuous
Conveyor Belt Speed. Information not available
Inspection Time: 3 sec minimum
Minimum Detectable Wire: 0.02in (0.5 mm) diameter (24 gauge), see noles
Grey Scale: Information not available.
Radiation Exposure: Ta parcel, high dosage mode. information not available, low dosage mode,

information not available. To operator, less than 0.5 mR per hr with 2in (5cm) from
any external surface
X-Ray Data: Peak voitage information not available

Display: Fluorescent screen viewed by either plumbicon or vidicon TV camera. Video
scene displayed on 14in (36¢cm) diagonal TV menitor

Safety Standards: Complies in full with requirements of National Bureau of Radiological s tealth

Ambient Temperature: Information not availabie.

Qelative Humidity. information not availabie

PHYSICAL DATA

Dimensions: Main Cabinet Entrance Conveyor  Exit Conveyor

Length 131, 6in (411.5cm)  8ft (243 8cm) or 9%, 6in (289 6¢cm) or
6ft (182 9cm) Bft (243 Bcm)

Wiath 42in (106 7cm) 40in (101 6¢cm) 40in (101.6cm)
Height 96in (243 B8cm) 28.5in (72 9¢m) 29in (73 6¢cm)

Maximum Length: 31t (945¢cm) long.

Weight: Maximum, 6,575Ib (2,983kg).

Electrical Power: 220V, 24A, 50Hz; 220V, 30A, 60Hz
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SUPPLY LOGISTICS DATA

Cocumentaiion and Training:  Operation and service manuals available training program ava'anie

Parts and Repairs: Service contracts available
Reliability: Information not available
Maintainability: information not available
Warranty Infermation: One year on parts
COSTDATA
Unit Cost. Dvnafiuor IV, 27x14in opening. vidicon camera, $50 900 Dynafiuor IV, 32x25in

opening, vidicon camera. $67.675 00. includes remote console tor TV and
controi. Exit conveyor, 9ft, 6inlong, $2,592.00. Luggage dump. Sttiong, $$90.00
FRemote console tor | v and control, $1.200
NOTE®
Oynafluor IV meets FAA requirement of distinguishing 24 gauge insulated solid copper wire

Accessories include an x-ray test pattern (Catalog number 650-903 01, price $50.00)

INSTALLATIONS

V-5a11.2




Manufacturer
Inc

B ST S

Philips Electronics instruments,

X-RAY INSPECTION EQUIPMENT

750 S. Fulton Ave
Mt Vernon, NY 10550
(914) 664-4500

Dynafiuor Vi

Referen.e Evaluation Guide Procedure No V-5A  NRC identification No

NARRATIVE DESCRIPTION

The Dynafiuor V! is a sontinuous X-ray source inspection system available in four configurations, (see note 1)
Viewing may be direct or televised, and the system is low-dose and film-sate This unil is caster-mounted for

e 3se of relocation A real time image is onserved rather than a stored picture, so that parcels may be observed in
moL 9N when using the conveyorized models

Maximum Parcel/Baggage
Size:

Duty Cycle:
Conveyor Belt Speed:
Inspection Time:

Minimum Detectabie Wire:

Grey Scale:
Radiation Exposure:

X-Ray Data:
Display:

Salety Standards:
Ambient Temperature:
Relative Humidity:

Documentation and Training:

Parts and Repairs:
Reliability:
Maintainability:
Warranty information:

PERFORMANCE DATA

Models DC/TC
17in (43cm)
info. not avail
22in (56¢cm)

Modeis DM/TM
Width 30in (76cm)
Length 17in (43cm)
Height info. not avail

Continuous

information not available

4 sec minimum for conveyor units

0.02in (0.5 mm:) diameter (24 gauge)

Information not available

To parce!, information not available. To operator, less than 0.5 mR per hour at 2in
(5¢m) from any external surface

Peak voitage nformation not availabie

Direct viewing fluorescent screen (DM, DC). televised image by plumbicon or
vidicon (TM, TC)

Complies with requirements of National Bureau of Radiolcgical Health
Information not available

Information not available

PHYSICAL DATA

Modeis DM/TM Length 71t 7in (231cm); width 31in (79cm) Modeis DC/TC Length
7f 7in (231cm); width 31in (79cm). Inspect'on Counter, 34in (86¢cm) high
Cabinet 45in { 114cm) high. Cabinet and Viewer TV 64in (162cm) high. Conveyor
runs through cabinet to make overall width 1 1t (335¢cm)

Models DM/TM 850Ib (386kg). Models DC/'TC 1.1501b (522kg)

115V, BA, 60Hz, 23V, 6A, 50Hz

SUPPLY/LOGISTICS DATA

Operation and service manuals available: training program available
Service contracts availiable

information not available

Information not available

One year on parts

DATE
31 December 1976

CATALOG VOLUME
v

SECTION CATI  'RY
5

s

DATA SHEET PAGE
12 1




COSTDATA

Unit Cost: Dynaftuor VI, DM, direct viewing, manual loading, $25,465.00. Dynafiuor V1. DC,
direct viewing, conveyor loading, $29.825 00. Dynafiuor VI, TM, vidicon TV,
manual loading, $36.450 00 Dynafiuor VI, TC, vidicon TV, conveyor loading,
$40.356.00 Entrance/exit conveyor, 111t long, $2,594 00 Entrance/exit
conveyor, 5ft long, $2,250.00 Luggage dump, $350 00

NOTES

Model Descriptions:

Model DM — Horizontal counter-type unit. Viewing device can swivel around a vertical axis and tilt for proper
viewing by a particular operator The unit can be loaded from either side. For low to medium volume
operations

Model TM — Similar to Mode! DM, except that viewing is accomplished by means of a TV monitor mounted on the
viewing console. Fer low to medium volume operations

Conveyorized Models — DC. TC — (D - direct viewing: T - televised viewing). baggage placed on conveyor is
carned through a radiation shield into the X-ray chamber. As the item passes through the X-ray beam. the
image of its contents appear on the direct viewer (DC) or TV monitor {TC). After the item is cleared by the
operator, it passes through a second radiation shieid to a pickup area The conveyor is controllable; it may be
stopped to enable a more thorough examination by the operator. “Conveyor” and “X-Ray On" switches are
provided for this purpose

Dynafiuor Vi meets FAA requirements of distinguishing 24 gauge insulated copper wire
Accessories inciude an X-ray test pattern (Catalog number 650-303-01, price $50.00)

INSTALLATIONS

V-5a122




X-RAY INSPECTION EQUIPMENT
Manofacturer  Philips Electronics Instruments
inc
750 S Fulton Ave
Mt Vernon, NY 10550

(914) 664-4500
Model Dynafiuor X

Reference Evaiuation Guide Procedure No V-5 A

NRC Identification No

NARRATIVE DESCRIPTION

The Philips Dynatluor X is a compact, high resolution, low dosage X-ray system designed and developed for
passenger t aggage screening. In operation, the operator inserts the package into the device. presses the
control button and inspects a bright, detailed picture which appears instantly on the viewer The object being
inspected remains under security control urtil released. Personnel safety is assured by careful shielding and
interlocks so that the unit meets all Bureau of Radiological Health (BRH) Inspection System guidelines and X-ray

cabinet standards

PERFORMANCE DATA
Maximum Baggage Parcei
Size: Height, 12in (30cm). Width, 22in (56¢cm). Depth, 24in (61cm)

Duty Cycle: Continuous.
Conveyor Belt Speed: Not appiicable.
Inspection Time: g sec minimum or 400 tems per hr
Minimum Detectable Wire: 0.02in (0.5 mm) diameter (24 gauge)
Grey Scale: information not available
Radiation Exposure: Toparcel, less than 0 5 mR ¢ er inspection. see notes. To operator, lessthan 0.5

mR per hr. (0.00014 mR per second)
X-Ray Data: Peak voltage information not available
Display: Direct view fluorescent screen
Safety Standards: Complies with requirements of Bureau of Radioiogic.'! iHealth
Ambient Temperature. information not available
Relative Humidity: information not available

PHYSICAL DATA
Dimensions: Height, 54in (138cm). Width, 36in (91cm). Depth, 31in (85cm)
Weight: 450ib (200kg)
Electricz| Power: 115V, 2A, 60Hz; 220V, 1A, 50Hz
SUPPLY/LOGISTICS DATA
Documentation and Training:  Operation and service manuals available, training program available
Parts and Repiars. Service contracts.
Reliability: Information not available
Maintainability: Information not avail: ble
Warranty Information: One year on parts
COSTDATA

Unit Cost: Dynafiuor X, film safe unit, $13,500.09. Auxiliary ioading table, $325.00

Additional Charge for special formica, $100.00
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NOTES

Photographic film will not exceed exposwre requirement of the Nati nal Photographic Manutacturers Associa
tion in 5to 10 inspections

Accessories ir“lude an X-ray test pattern (Catalog number 650-903-01, cost $50 00)

INSTALLATIONS

vV5ai132
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