
1
&

a\)J
bd

\

.

O

[



f

)4)/*I'' r
_. ,



,, , , , ,

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

NUREG 0274
Five in a Series of Five Reports

CATALOG OF
PHYSICAL PROTECTION EQUIPMENT

Book 2

Volume V. Contraband Detection Components

Wolf Haberman, and Others

Manuscript Completed: June 1977
Date Published: January 1978

The MITRE Corporation
P.O. Box 208

Bedford, M A 01730

Division cf Safeguards. Fuel Cs. cle and Environmental Research
Office of Nuclear Regulatory Research
U. S. Nuclear Regulatory Commission 7D/ j , , ,Vr;' JUnder Contract No. A'I(49-24)-0376

'M M _ _ . .



Reports in the Series

1. Guidelines for the Development of a Methodology for
Measuring Level of Effectiveness of Physical Protection
Facilities at Fixed-Site Facilities
N U R E G -0270

2. Physical Protection Equipment Study: Final Report
N U R E G-0271

3. Cross Reference index for Equipment Catalog and
Evaluation Guide
NUREG-0272

4. Guide for the Evaluation of Physical Protection Equipment
NUREG 0273

5. Catalog of Physical Protection Equipment
NUREG-0274

_



ABSTRACT

A catalog of comnercially 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

informetion on barrier structures and equipment, interior and ex-

terior intrusion 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;2NT 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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PPIFACE AND ACXNOWLEDGEMENTS

The Catalog of Physical Protection Equipment presents information
on currently used or currently available physical ,arotection 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 literatare and data, unless otherwise
noted, and as discussed in the Final Report (NUREG-0271, MTR 3458).

All equipment listed in the Catalog has been screened in ar.cordance
with the following ger.eral criteria, and only items meeting one or
more of these criteria have been included:

. Equipment is comercially available off-the-shelf;
a Equipment is currently in use at comercial 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;

* Equipent it not designed solely or primarily for resi-
denti61 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 diracted
to that report.
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The Catalog of Physical Protection EqJipment was edited and

reviewed by W. L. Parl:e; W. Haberman had overall responsibility
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PORTABLE EXPLOSIVES DETECTION COMPONENTS

Gas chromatography is the most common method employed in ex-

plosives detectors for security applications. The principal 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 sarple 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 con, 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 simple 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 column 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 allcws an analysis of the vapor to be made.

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

oATE VOLUME SECTfoN CATEGORY SHEET PAGE
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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:

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

e Response Tine -- the period of time between sample
injection and measurable instrument response,

e 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 affinity. In the case of dynamita, 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. Hydroc3rbons, such as are found in gasc-
lir,e or jet fuel, produce no effect.

DATE Volume SECTioN CATEGORY SHEET PAGE
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shaving lotions, shoe polish, and others comonly
found in the environment in which the detector is
used.

e Convenience -- including portability, wamup 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 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 into a suitcase. A hand-held sampling probe is used
to search the suspect person o'r object. 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-

DATE Volume SECTloN CATEGORY SHEET PAGE
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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. Anay MERADCOM.

_
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PORTABLE EXPLOSIVES DETECTION COMPONENTS
_ _ _ _ _ __ .__

_ _ _ _ _ _ _ .

Manufacturer Eh .it.Ltd
P O Box 5258
Hada. lsrael
Te! 522516

Afodel 103A

Reference Evaluation Guida Procedure No V-1 A NRC Identification No

N ARRATIVE DESCRIPTION

The Vapor T race AnMyzer. Model 103A. captures the impurities from a large volumo of a r Iqt (11) and transfers
tnem to a gas chrorratographic column in a controlled carrter gas stream The sampi rig device used in thisi

detector has highty se'ect;ve vapor adsorption characteristics and has the capabihty to samp:0 a large volume of
air, thereby enhancing the 4bil.ty of the device to detect minute trace vapors. The transit times of vanous vapors
through the chromatographic column are unique An efectroq capture detector piaced at the column output
responds only to highly polar compounds. and provides the means to ident:ty the vapors by comp trison of
retention t:mes of the various vapors with known standards

PERFORMANCE DATA

Probacility of De'ection. Irdormation not asadable
False Alamt Flate: 0 3000 samples
Detection,0peration Time: 20 to 40 seconds. Servce time after pas.tive indication. I to 15 m:nutes

Detection Mechanism: Vapor adsorptron on platinum wire, transfer to gas chromatographic
column electron capture detector.

Target Characteristics: Detection of vapors in q;arvies of 10 'l grams and below concentrations of
ses eral ppt (10' 2 ). sens:tive to TNT, DNT, GE L:N!TE, Chloro-fluoro-nitro-organic
corrpounds

Area (Volume)of Coverage: Air sampla in search area
Alarrn Presentation: Audib!e. visible. hard copy via potentiometer str:p chart recorder
Resistance to Spoofing und

Tamp ering: Function of dev:co selectivity.
Indoor Outdoor Operation. Capable o' bcth
Temperature: Information not avadable
Humidrty: Information not avadable
Other Environmental

Charactenstics: Information not avadable.
Interface: Output avadable for strip chart. standard 110V out'at for power connection.

PHYSICAL D ATA

Size: 20 16:10in (50m 40x 25cm)
Weight: 70lb (32kg)
Power (Primary Secondary): 220110V ac. 50 60Hz,500W - no secondary
Emplacement: Por*able, can be carned to any location.

DATE CATALOG VOLUME SECTION C ATE GOfW OATA SHEET PAGE
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SUPPLY, LOGISTICS DATA

Documer,tation and Training: 'riformahon not avadable
Parts and Repairs: Informat:on not avadable
Rcliability: MTBF not ava. lab:e
Maintainability: MTTR nct .7. dable
Warranty Information: Informaton : 1 avwlab!e
Government or Professional

Standards: Information not avalanle
Lead Time: Informat.on not ava;iable

COST DATA

Unit Acquisition Cost: $18.000. F O B N J.
Training Cost: Information not avadabio
M:imenance Cost: Informa'en not a sadable
Operation Cost: Carner gases - hehum or argon consumed at 150cc per min . one lecture botre

s suthc ent f o- 6 hr of operation.

NOTES

U S Distributor. E:scint. Ltd . P O Box 297, Pa:isades Park, NJ 07650,(201) 461-5406

Some informahon contained in th s data sheet was obtained by a telephone cons ersation wth a company
representa::ve

INSTALLATIONS

V-1 a 12
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PORTABLE EXPLOSIVES DETECTION COMPONENTS
_-

_ _

Manufacturer Elsciot. Inc
P O Box 5258
Hai a. Israelt

Tel 522516

Model EXD 2
~

Ileterence Evaluation Guide Procedure No V 1 A NRC ! dent.ficaton No
__ _

NARR ATIVE DESCRIPTION

The Elscint EXD 2 is an automatic instrument designed for detection of vanous explosives it iden; Ms the
presence of the explosives through detection of their vapor traces in the atmosphere. This device is sensitive
enough to allow detection of emploswes which are Wapped, covered, or concealed it will afso detect those
having a very low vapor pressure The device is designed to be selective with almost no incidence of f alse alarm
The principle of operat;on of the EXD-2 is based on vapor selecton and concentrate from the atmosphere,
separa$cn of these vapors by a chromatographic column and detection by means of an onization detector The
un<t is compietely portable containing its own gas h id po*er source for one day s continuous operation

PERFORM ANCE D ATA

Probabihty of Detection: Informat on not available
False Alarm hte: Information not available
Detection.0peration Time: Warm-up perod 15 m,nutes. response time is 8 to 12 seconds for singte

euplosive and 30 to 60 seconds for seseral types of euplosives

Detection Mechanism: Gas chromatograph' ionization detector
Target Characteristics. Detects concentrat,ons of a few parts in 10'2 of the following compounds-

Dynamite. Gelentte, DNT. TNT, C4 Vanous combinations of other explosives.
see notes

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

Tampering: Informaton not avadable
Indoor / Outdoor Operation: Capable of both
Temperature: Informaton not avadab|e
Humidity: Informaton not avattable
Other Environmental

Characteristics: Informaton not avadable.
Interface: Information not available

PH.YSICAL D ATA

Size: 12x15x10in (30 5x38x25<m)
Weight: 40ib (18kg)
Power (Primary' Secondary): 12V dc. 2A, or 110T20V ac, can be operated for 6 to 8 hr with battenes

Emplacement: Portable, can be carned to any location,

,-.

DATE CATALOG VOLUME SECTION C/ TEGORY DAT A SHE ET PAGE
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SUPPLY / LOGISTICS DATA

Documentation and Training: Informat on not avadable
Parts and Repairs: Informaton not availablo
Reliability: MTBF not available
Maintainability: MTT R not ava 'a:>le
Warranty information: Information not avadable
Government or Professional

Standards: Informat on not avadable
lead Time: Information not a va lable

COST DATA

Unit Acquisition Cost: Informaton not available
Training Cost: 'nformaton not available
Maintenance Cost: Informat on not available
Operation Cost: Carner gases - hehum or argon, one lecture bott:e is su+foent for 6 to 8 hr of

operation

NOTES

An analys s of the EXD 2 was conducted by the N=* snal Bureau of Standards, an abstract of the Report of
Ana!ysis dated 15 July 1976 is presented belo-

The respcnse of the eastrument to varous concentrations of emplos:ve vapors was measured The
test mixtures were generated using the equ>pment and techn.que developed by P. A Pella (report in
preparat,on) A Teflon sampi ng hne was used to connect the instrument with the manifold of the
test mixture generator. The operating instructions furnished Mth the instrument were followed and
an ' Ommscnbe" recorder, eurnished with the instrument, was used as a readout device The re.
sponse. in scale dtvisons, for several test mixtures is given below

EGON - 35 ppt (0 035 ppb)
50 scale dmsons

2 4.6 TNT 7 ppt (0 007 ppb)
20 scate des: ors

The kmit of detection was nct determined but it appears that concentratens of at least one-hi.lf of the
bwes t level measurements, i e . 2.5 pp. for 2,6 DNT would be detectable

The measuremer.ts reponed apply only to the spec:fic instrument investigated and ma y or may not
be typical The test resu!ts are for the informat.on of the requestor and the test in no way imphes
endorsement of the instrument by the Natonal Bureau of Standards

INSTALLATIONS

V-1 a 2-2
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PORTABLE EXPLOSNES DETECTION COMPONENTS
- . . __ . _ _ - - - - _ - - _ - - . - - - - _ . - - ~ - _ _ . _ - - . . . -

Manu t.ec turer Ion Traca Instrurnents. Inc.
179 DePr hJI Od
Waltham MA 02154
(617p 690-4343

Madol 58

Reference Evaluat<on Gude Promdure No V-1 A NRC Ident.fication No

N ARRATIVE DESCRIPTION

The Model 58 is a portabie em plosnes detector whch employs an electron captur e detector cel! w:th a heated
sampiing sytxm and t,im concentra tor Ths device is sens,tive to comr, ercial rottatetased explosaes includ-
ing those withlow vapor pressures The detector operates continuous |y an i wdlindicate the presence of explo-
swe vapors by an aud ble and vis.b:a warning and a'so a meter reading T .e detectar is de9gned to be suitable
for continuous use as part of an a amat<: screening 5 ystem, s id speoat e!ectrenics cucu;ts have been included
f or this purpose. In this modm peraL 'n, the detec*or may be operated directly from an ac source The detector
system consists of four units La contral conscie; search gun. argon supply; battery pack The whole system is
avadahle fitted mto a carryir.g caw for ease of use if it is in continuous fued use, then the detector may be
tench-mounted and the battery pack 6sconnected

PERFORMANCE DATA

Prot)abihty of Datecti,- Informaton not availaolo
False Alarm Rate: See Note 2
Detection'Operatton Time: T wo second detection. vanatde clear down. cepending upon detected substance

(' 9e notes) Cetcctor warmup tirne is 15 minut+-s (100C). or 20 m,nuto 4, (I SOC)

Detection Mechanism: Electron capture detector cell with heated sampling system and Mm
concentrator.

Target Characteristics: Minimum sens%ty in Drms of concentration not availao;e Note 1 contains a 'ist
of typ: cal responses to the saturated vapor pressure of several explos'ves at an

mbient temperature of 68F (20C). The detector will respcod to most com-a

mercial nitrated compounds which have a vapor pressure greoter than 10 '
Torr. T5ese can include Gehgnite. Dynamite, N,trobenzene. ONT, TNT PETN.
and RDX. Since the datector sniffs the vapor of these esplos ves,it works best
wnen there is a relatively high concentration of vapor ; Met Higher vapor con-
centrations are found at higher ambient temperatures and in confined spaces
When a part:cu!ar explosive is sought, e g , TNT, then the detector temperature
should be set at a temperature which will give a good response, but at the same
time will give a characteristcally long clear down time. In Note 2 the optimum
detector temperature for four explosius are presented.

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

Alarm Presentation: Aud:ble, veblo, rreter reading
Resistance to Spoofing and

Tampertog: Information not ava:!able. See Note 2 for a general discussion of response to

masking agents.
Indoor;0utdcor Operation: Informaton not avaJable
Temperature: Informat on not avaaable
Humidity: Information not available.

Offier Environment.s
Characteristi;s: information not available.

Interface: Three-pote socket provided for alarm relay output. N 7 and N C. contacts have
the following ratings for non-induct:ve loads SA m 30V dc 5A m 230V ac

OATE CATALOG VOLUME SECTION CATEGORY DATA SHEET PAGE

31 December 1976 V t a 3 1
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PHYSICAL DATA

Size: 5x 12x 10in ( 13 x30x25cm).
Weight: 50lb (23k g)
Power (Primary / Secondary): 110 220 240V ac. 50 60Hz.100VA for continuous operaton. or nickel cadmium

rechargeable batteues (capable of up to 8 hours operabon on battery supply).
Emplacement: Portable. can be carnad to cny location.

SUPPLY! LOGISTICS DATA

Documentation and Training: Instructon manual available. It is recommended that any users of equipment
become f amiliar with the type of response obtained from the explosives for which
they are searching, and the characteristic clear down time.

Parts and Repairs: Spare parts k ts available; maintenance by competent engineer suggested for
intensiv e sersice.

Reliability: MT BF not available.
Maintainability: MTTR not available. See Note 4 for preventive maintenance required
Warranty information: Informaton not availab:e
Government or ProfessF .ial

Standards: Informaton not available.
Lead Time: Informaton not available.

COST D ATA

Unit Acquisition Cost. $6.600 F O B Waltham Mass Lease programs availab!e.
Training Cost: Informaton not available.
Maintenance Cost: Informaton not ava;lable.
Operation Cost: information not available, but wdlinclude cost of carr,er gas.

NOTES

Some of the informaton 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 extrac'ed from the manuf acturer's
instruction manual This device has been independently evaluated by the U S Army (USALWL Technical
Memorandum * 74-14, May 1974)

1 Responses and Response Times

INH |BITED III
EXPLOSIVE TRICHLORETHANE

TEMP-C GELIGNITE PETN RDX TNT (GENCLEAN)

Response Clear Respcase Clear Response Clear Response Clear Response Clear
Dmsrons Down Divisons Down D!visons Down Divisions Down Dvisons Down
on X 1 Time on X 1 Time on X 1 Time on X 1 Time X1 Time

Sec's Sec's Sec's Sec's Sec's

Ambient 4400 150 144 30 490 55 Q - 5000 1550 4500 150 270 20 900 20 0 - 3000 15
100 2000 65 120 15 900 '' 120 7t; 1600 12150 2800 15 300 12 700 900 35 1600 7

IMPORTANT NOTE: The responses given in this table r s . ' mitrtary and cf.mmercial explosivesn w.
testad by us. Sampfes from differe> Surces may a rise to responses, particularly with
PETN and RDX.

-
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2. Identification of "N tro" Re..ponse

Many compounds other than nitro groups give a response on the " detector" These include chionnated industnal
solvents, freons, or halocarbons from ref tgerators, some fire extinguisher fluids, some aerosol propellant fluids,
cgar and cigarette smoke. The size of the response on the sniffer depends upon the length of time the matenal is
sniffed and its sensitivity. It is charactenstic of all these nonexplosive compounds tnt thE y will clear down very
quickly (less than 10 seconds unless a very large dose of pure matenalis sniffed) when the probe is removed and
allowed to sniff fresh air.

A charactenstic of all nitro responses is a slower response time and the clear down time when fresh airis
sampled is slower than non-nitrated compounds. However, as the temperature is increased, the response arvj
clea -down time may not be poss ble to distinguish the response of gehgnite from a chlor:nated solvent.

3. Optimum Operating Temperatures

Gehgnite PETN RDX TNT
Temperature 50C 50C 100C 150C

14. Manufacturer's Preventive Maintenance

Pump

The only parts requiring attention are the beanngs associated with the motor,layshaft at '' 9ccontnc assembhes
A htt|e hght machine oil apphed to these beanngs every 4 to 6 weeks will increase the life f the pump.

Membrane

11is advisable to change the film membrane at the end of the probe at least once per week when on continuous
act+e service

instrument Out of Use

Give a freshening charge to the ba*teries every month.

INSTALLATIONS

V-1.a 3-3

7q/ } , f},,



I PORTABLE EXPLOSIVES DETECTION COMPONENTS

Manufacturer ton Track Instruments, Inc.
179 Bear Hi!! Rd.
Waltham, MA 02154

(617)890-4343
_ -- - - - - - _

Model 62
_

Refeience Evaluation Guide Procedure No. V 1.A NRC Identif,caton No

N ARRATIVE DESCRIPTION

The Mcdel 62 explosives detectorSdentif.or ts a portable instrument wh;ch detects the presence of explosives. In
add 4 ion to operating from rechargeable battenes, this device is capable of operatog from most commercial
power sources. A supply of argon gas, essentral for correct operaton, is storod in a small aluminum cyhnder
which is replaced when empty. The instrument consrsts of a control unit and search gun. The operator can
search inaccessible places without the necessity of continually moving the control unit. A small pump continually
draws in air through the probe mounted on the search gun. If this air contains any vapor from an explosive. it is
detected in the ' search' mode and an aiarm will be produced if the air is sampled using the ' identify' mode, each
indr,idual type of explosive can be analyzed and characterized by a permanent pnotout produced by a recorder
mounted in the control unit.

PERFORMANCE DAT A

P'obability of Detection: Informaton not ava:labie.
Fa!se A! arm Rate: See notes.
Detection / Operation Time: Search rnode,2 second response; Identify mode, approximately 100 seconds

When the detector is out of service for a long perod, the manufacturer
recommends setting the detector temperature at 347F (175C) for 12 to 24 hours
before operation.

Detection Mechanism: Electron capture detector with heated samphng syst m and membrane
concentrator (search mode). Cold chromatograph.c columnielectron capture
detector (identify mode).

Target Characteristics: TNT, DNT, nitro-compounds (See rotes). The hmit of detection for TNT is 2 parts

in 10'0 (mole fracton).
Area (Volume) of Coverage: Air sample in search area.
Ahrm Presentation: Search mode: audtbie alarm, meter indicator, hard copy reccrd identify mode:

hard copy record
Resistance to Spoofing ind

Tampering: See notes.
Indoor / Outdoor Operation: Informaton not available.
Temperature: Informaton not available.
Humidity- Informaton not avadable.
Other Environmental

Characteristics: Informaton not avadable.
Interface: Ten foot (3m) probe service cable provided.

PHYSICAL DATA

Size: 30x15x11in (76x38x28cm).
Weight: 100lb (45.4kg).
Power (Primary / Secondary): 110/120,220/240V ac 50/60Hz; battery supplies: electronics - 13 voit NiCad

(500mAh capacity) provides for approximately b hours of normal operation;
heaters - 12 voit lead-acid get (20 Ah capacity) provides for approximately 6
hours of normal operaton.

Emplacement: Portable (console unit on wheeled chassis).

DATE CATALOG VOLUME SECTION CATEGORY DATA SHEET PAGE
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SUPPLY / LOGISTICS DATA

Documentation and Training: Instructon manual available. It is recommended that the operator be geven
adequate time to become famihar with the operation of the instrument, before
on-hne operation. This familianzation penod should involve working w th a large
number of dif+e' ant types of explosives under varying operating conditions.

Parts and Repairs: Parts kits available; carrier gas: argon (a 173 liter (N.T P.) bottle at 100
atmospheres will operate the device for approximately 23 hours).

Reliability: MTBF not availabie.
Maintainability: MTTR not available.
Warranty information: Informahon not availat|e.
Govert, ment or Professional

Standards: Information not available.
Lead Time: Informaton not available.

COST DATA

Unit Acquisition Cost: 512,100 F O B Waltham MA; Lease programs available.
Training Ccst: Informaton not avadable.
Maintenance Cost Information not available.
Operation Cost: Informaton not a vailable, but cost willinclude carner gas.

NOTES

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

Response From Explosives

in the identify mode, respcnses are obtained from explosives only d Jnng the test and hardcopy display. The only
exceptions to this are breakdown prnrincts and hght impunties, such as nitro-methane. The order of peaks on the
hardcopy obtained from n:tro-explosives which have been positrvely identified is as fo!!cws:

(1) Nitrobenzene
(2) EGDN
(3) Nitro glycenne
(4) 2,6 DNT

(4) 2,4 DNT

(6) TNT

Peaks from pure RDX and PETN can only be obtained at elevated ambient temperature anc give peaks which
occur after TNT. When these matenals are compounded into plastic explosives, they are mixed with more
volatde matenals like nitrobenzene, which gives an earfy peak

V-1.a 4-2
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Interfenng Responses From Non-Explosn as

Some matenals which are not explosives can produce a response in the search mode. These matenals are
norma |ty halogenated hydrocarbor's, such as dry cleaning fluds, aerosol propellants and refngerant gases.
These vapors are detected in the 6dentify mode; they give a response that cannot be Confused with a response
from an explosive. All nitro vapors, of vo atility tower than nitromethane, are retained by the column dunng the
sniff penod and are subsequently released dunng the test penud. Some of these vapors may be emitted by
non-explosives. Two known interfenng responses are:

1. In some boot polishes, a peak is obta:ned which is consistent with nitrobenzene.
2. H,gh concentrations of certain perf umes arL aftershaves may produce a single peak which occurs a!most in

the same position as TNT, and is probably due to ' musk ambrette'.

INSTALLATIONS

V 1 a 4-3
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PORTABLE EXPLOSIVE DETECTION COMPONENTS
_

Manufacturer ton Track Instruments. Inc.
179 Baar Hill Rd
Waltham, MA 02154

(6 t 7) 890-4343

Model 70
-

-Reference Eva'uation Gus Procedure No. V-1 A NP.C Identificat.on No
_

NARRATIVE DESCRIPTION

The standard configuration of the Model 70 consists of a hand-held search probe containing the detector and
display, which is connected to a suppo.t unit with carrying handle. The support unit incluJas anci|lary controls,
battenes and battery charger for portable operations where external power is unavailable in operation, the
Model 70 minitors continuous!y, visually indicating the detection of any explosive vapors on a neon logrithmm
d. splay as weil as tnggenng an optional audo alarm. This detector utdizes a unique twin electren capturidetec-
tot design. Th:s twin detection technique results in a 1.5 second response to explosive vapors and m:ncruzes
response to other volatile efectron captunng vaoors. Clear down recycle time after an alarm is one second

For access control and fixed insta!!at:on screening appi cations, this detector is aval able in a modulcri

check point unit configuration designed for ease in integration with other secunty devices. Electronic circuitry
a:!aws af arm signals to be fed from remote locations to a centra! control staton. This unit can be interf aced with

Ycomputer-controlled secunty systems for unattended operations. q

PERFORMANCE DATA

Probability of Detection: Information not avai:able.
False 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 is used)
Detection Mectianism: Tw;n electron capture detector. rnembrane concentrator, heated sampler

system.
Terget Characteristics: Vapor concentration threshold is below one part explos;ve per b&on parts of a,r.

Detecton spectrum includes commercia! and military explosive ccmpositions
and denvatives.

Area (Volume) of Coverage: Air sample in search area
Alarm Presentation: Indicator light, audio signal, provision for remote alarm.
Resistance to Spoofirg and

Tampering: Dual detector des,gn provides for imprcved selectivity and reduces the incidence
of alarms due to non-explosive compounds

Ir. door / Outdoor Operation: Information not available.
Temperature: Information not available
Humidty: Informaton not available.
Other Environmental

Characteristics: Information not available.
Interface- Earphones and jack:12V automobde ba'tery adapter provrded: two battery packs

are provided, capable of interfacing with a computer-contro|ted secunty system

OATE CATALOG \OLUVE SECTION CATEGORY DATA SHEET PAGE
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PHYSICAL DATA

Size: Search Probe: 1645x5in (40x13x13cm): Support Unit 13x11x5 n,.

(33x28x13cm).
Weight: Search Probe: 71b (3 2kg); Support Uni 25;b (113kg), shipping v.cight. 70ib

(32kg)
Power (Primary / Secondary): 110,220V ac 50.60Hz; self-contained battery for 3bhr of operation
Empla:ement: Portable unit, backpack mount provided; two 4ft3 (0.12m3) argon tanks and

regulator provided; NATOR cpec shipping container provided; 22x22x29in
(56x56x23cm).

SUPPLYiLOGISTICS D ATA

Documentation and Training: Instruction manual available. Minimal operator skill required
Parts and Repairs: Service, parts exchange ava!!able frorn supplier. Carner gas: argon - one

container permits 36 hours of normal operation.
Reliabil|ty: MTBF not available.
Maintalnability: MTTR not available. Lid assembly (containing display e|ectronics) and detector

electronics circuit boards are avalable under a service exchange scheme from
suppher.

Government or Professional
Standards: Information net available

Lead Time: Information not availabte.

COST D ATA

Unit Acquisition Cost: Basic unit, $8,500; optional support u *, $2 500 F.O B Waltham, MA; Lease
programs avac|able.

Tralning Cost- Information not available.
Malntenance Cost: Information not available.
Operation Cost: Information not avmlable.

NOTES

INSTALLATIONS

V 1.a 5 2
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PORTABLE EXPLOSIVES DETECTION COMPONENTS

Manufacturer Marsland Engineenng, Ltd.
350 Weber St.
N Waterloo, Ontano, Canada

Model S-201

Reference Evaluation Guide Procedure No. V-1.A NRC Ident:fication No.

NARRATIVE DESCRIPTION

The Model S201 exp!osives detector is a portable unit which consists of a hand-held prot e, a support unit, a
lina operation module, a battery and a charger. In operation, the instrument continuously samples the ambient
air and analyzes for the vapors of explosives, ignonng interfering substances, or signalling 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 features both manual and automatic compensa-
tion for high vapor concentrations.

PERFORMANCE DATA

Probability of Detection: Information not available.
False Alarm Rate: Informat:on not available.
Detection / Operation Time: Less than 3 seconds; clear down time, up to 20 seconds.

Detection Mechanism: Gas chromatograph.
Target Characteristics: Information not available
Area (Volume)of Coverage: Air sample in search area.
Alarm Presentation: Visual, audio (tone pitch and amplitude).
Resistance to Spoofing and

Tamparing: Information not available.
Indoor / Outdoor Operation: Suitable for both.
Temperature: Information not available.
Humidity: Information not available.
Other Environmental

Characteristics: Information not available.
Interface: Information not available.

PHYSICAL DATA

Size: Support Unit: 6x 13x 17in (15x33s43cm); Probe. 4x5 Fox 8:n (10x13x20cm) plus
inlet tube.

Weight Support Unit: 221b (10kg), including gas bottle; Probe:41b (1.8kg).
Power (Primary' Secondary): Line power module,115V,60Hz,50W; self-contained NiCad battery for 3% hr

operation; 230V ac line power option; 12V dc or 24V de modules for operation
from vehicles (option)

Emplacement: Portable unit; remote probe operation from support unit, up to 20ft (6m); also

suitable for f txed installations

DATE CATALOG VOLUME SECTION CATEGGRY DATA SHEET PAGE
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SUPPLY! LOGISTICS DATA

Documenta' ion and Training: Manual avariable device is operable by non-technical personnel
Paris acid Repairs: Electncal and mechanical spare parts available
Reliability: MTBF not availab!e
Maintainability: MTT A not available
Warranty information: Information not available
Government or Professional

Standards: Informatton not ava: lab!e
Lead Time: Informahon not available

COST D ATA

Unit Acquisiiion Cost: $8.350 F 0 B Syracuse. NY -includes battery. battery charger, manud and
accessery package

Training Cost: Informanen not ava,lable

Maintenance Cost intermat'on not ava; lab e
Operation Cost In'orrat on not asadable

NOTES

INSTALLATIONS

V-1 a 6-2
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PORTABLE EXPLOSIVES DETECTION COMPONENTS
_

Manufacturer Pye Dynamics, Ltd.
(See notes for address of U S.
Distributor)

Model PD-2
_

Reference Evaluation Guide Procedure No. V 1 A NRC Identification No

N ARR ATIVE DESCRIPTION

The PD-2 is a lightwe,ght portable explosives detector designed to distinguish between explosive and non-
explosive vapors to minimize false alarms The PD-2 is capable of detecting minute traces of explosives (sen-
sitivity to vapor concentration of one part in several mnhon parts of air). The device automat!cally adjusts itself
when tur ned on and is operable within two minutes The probe is directed toward the search area. the air is
samp!ed for two seconds and is analyzed for 15 seconds. If the analysts is positive, an aud;ble alarm is ac-
ttvated which can be fed directly to an earphone and the level of concentrat40n is displayed on a dig:tal readota

PERFORM ANCE DATA

Probability of Detection: Information not available.
False Alarm Rate: Manufacturers claim: Device is able to distinguish between explosive and non-

explos.ve vapors.
Detection,0peration Time: Approximaiely 3 5 seconds; clea down t me not available.
Detection Mechanism: Gas chromatograph.
Target Characteristics: Information not availab!e
Area (Volume) of Coverage: Air sample in search area
Alarm Presentation: Aud b|e; indicator licht denotes samphng in progress. d:gital readout of

concentration.
Resistance to Spoofirig and

Tampering: Manu+acturer s claim: the device is able to d:stinguish between explosive and
non-explosn,e vapors

Indoor' Outdoor Operation: Capable of both
Temperature: Information not ava' table.
Humidity: Information not available
Other Environmental

Characteristics: Information not available.
Interface: Cable for samphng probe: 5 2ft (1 Em).

PHYSICAL DATA

Size: 5x 18x 13in (13x 45x32cm).
Weight 22f b (10kg).
Power (Primary / Secondary): 6V dc Nickel Cadmrum rechargeable battery; continuous operation 1:mit 6 to 8

hours
Emplacement: Portable

DATE CATALCG v0LUME SECTION CATECORY DATA SHE ET PAGE
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SUPPLY / LOGISTICS D ATA

Documer:tation and Training: Operatmg and servicing instructions ava able: free operator training available
Parts and Repairs: Service contract available; carner gas: argon - one bottle lasts for

approximately 6 hours.
Reliability: MTBF not available.
Maintainability: MTTR not availabio Battery and gas bottle can be changed in the field wtthout

tools in approximately 3 minutes
Warranty Information: Information not ava.lable.
Government or Professional

Standards: Information not available.
Lead Time: Information not available.

COST D ATA

Un!t Acquisition Cost; information not available
Training Cost: Nor.e.
Maintenance Cost: Service contract - cost not avaitable
Operation Cost: Informat on not available; will include cost of argon gas.

NOTES

U S Distnbutor- Philips Electronics Instruments. Inc
750 S Fulton Ave.
Mt. Vernon, NY 10550

(914)664-4500

Options: - Spare battery
- Spare argon gas botte
- Battery charger
- Gas bott'e cnarging adapter

INSTALLATIONS

V-1 a 7-2
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Walk-THROUGH EXPLOSIVES DETECTION COMPONENTS

Gas chrematography is the most connon 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
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 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 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-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

DATE VOLUME sECTloN CATEGORY SHEET PAGE
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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 floving in the detector is reduced in proportion
to the concentration o' 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 1roviding 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
cha rac teristics :

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

Response Time -- the period of time between samplee

injection and measurable instrument response.

e 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 attinity. In the case of dynamite, the
m 'ir effluent is ethylene glycol dinitrate (EGUI). In the

of TNT, the major constituent is trinitrntoluene, but
anitrotoluene and dinitrotoluene (DNT) are also present
the effluent. Hydrocarbons, such as are found in gaso-.

line 3r jet fuel, produce no effect.

DATE Volume sECTioN CATEGORY SHEET PAGE
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shaving lotions, shoe polish, and others comonly
found in the environmerit in which the detector is
used.

e Convenience -- including portability, wamup 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 airstrean sampled by
the instrument during nomal 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 o 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 throui 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 < in order to obtain a sample of the

suspect vapor. In general, they are designed for surveillance in
fixed installaticns such as controlled access gateways and are com-

patible for use with other types of contraband detection <'evices.
Some of the walk-through. explosives detectors contained in the
Catalog have been evaluated by the Department of Transportation,
Transportation Systems Center, Carbridge, MA.
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WALK-THROUGH EXPLOSIVES DETECTION COMPONENTS

Manufacturer Marsland Engineenng, Ltd-
350 Weber St.
N. Waterloo, Ontano Canada

Model S-301

Reference Evaluation Guide Procedure No. V-1.B NRC identification No.

NARRATIVE DESCRIPTQN

The Model S301 is a walk-through vapor detector for surveillanc s of personnel, it detects a wide range of ex-
plosives, ignores interf enng vapors and operates in near r sal-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 controllights and indicators and a wa!k-through 1.ooth containing an air curtain sample collection
system and a detection system based on the manufacturer i propnetary real-time detector.

PERFORMANCI: DATA

Probability of Detection: Information not available.
False Alarm Rate: Information not available.
Detection /Operatlan Time: Less than 6 seconds, rapid dear down. Screens up to 600 persons per hour.

Detection Mechanism: Gas chromatograph.
' ' ist Characteristics: Information not available.
As . gVolume) cf Coverage: Defined by wa!k-through doorway and air curtain.
Alarm Prosentation: Visual (audio optional).
Resistance to Spoofing a ;d

Tampering: Information nct available-
Indoor / Outdoor Operation: Pnmanly indoor.
Temperature: Information not available
Humidity: Information not available
Other Environmental

Characteristics: Information not available.
Interface: Control cable extension; external afarm system; standard ac outlet.

PHYSIC AL DATA

Size: Externa! 77x75x30in (196x191x76cm); Ramp: 25x30in (64x76cm); internal
passage: 65x30x30in (165x76x76cm)-

Weight: 550lb (249kg).
Power (Primary / Secondary): 115V,60Hz,600W during operation; other power optioris available.
Emplacement: Designed for fixed emp;acement (floor base); caster mount base (option) for

ease in relocation; can be used alone or in conjunction with metal or nuclear
detector doorways

M.
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SUPPLY / LOGISTICS DATA

Documentation and Training: Manual avadable, operable by non-technical personnel, maintenance tra:ning
may be required

Parts and Repairs: Spare electucal and mechanical parts avai'able
Reliability: M TBF not available.
Maintainability: MTTR not avaliable.
Warranty Infor mation: Information not available.
Government or Professional

Standards: Inforrnation not available
Lead Time: Information not available

COST DATA

Unit Acquisition Cost: $22.700 F O 8 Syracuse. NY
Unit Installation Cost: Iriformation not asadable.
Training Cost: Informa .on nct available
Maintenance Cost: Information not avadable.
Operation Cost: Infor mation not availab:e.

NOTES

INSTALLATIONS

V-1 b 1-2
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HAND-HELD FERROUS METAL DETECTION COMPONENTS

All 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 whica 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-
netries 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-
ndtude 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 hannonic 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-ga te magnetometer. The
principles of operation are similar to those discussed above.

,ihtn magnetometers are used as weapons detectors, two identical
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 all 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 thes

catalog are configured in the fom of a night stick or club and are
rugged enough to be used as such. A few concealed models are avail-

able which are 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 objects in their vicinity because
of their limited range of sensitivity. In addition, they are able
to precis ~ely locate ferrous metal objects on the person being
s ea rched. 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 Body Guard MK3 _.__

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 secunty officer's
forearm, and an electronics pouch worn around the wa st. A single control powers the unit and adjusts the
intensity of the alarm signal. This device responds to magnetic metal objects

PERFORM ANCE DATA

Probability of Detection: Information not available
False Alarm Rate: Information not available.
Detection / Operation Time: Real time.

Detection Mechanism: Magnetometer.
Target Cliaracter,'stics: Information not ava;lable.

Area (Volume)of Coverage: Scan 2 to 3in (5 to 7.6cm) 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: Information not available.

Humidity: Information not available.

Other Environmental
Characteristics: Information not available.

Interface: Self-contained.

PHYSICAL DATA

Size: Sensor: 5x1.1x8. Sin (12.5x2 8x22cm); Pouch: 1x4x9 n (2.5x10x23cm).

Weight Sensor: 0.3tb (0.13kg); Pouch: 0 9|b (0.4kg).

Power (Primary / Secondary): Two 9V battenes; 10 to 40 hours of operation:

Emplacement Attached to secunty guard's body

SUPPLY / LOGISTICS DATA

Documentation and Training: Owners manual provided; training not needed.

Perts and Repairs: 24 hour service from the manuf acturer.

Reliability: MTBF not available
Maintainability: MTTR not available.
Warranty Informatten: One year guarantee against matenal defects and workmanship.

Government er Professional
Standards: Information not availabie.

Lead Time: Of f-the-shelf.
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COST DATA

Unit Acquis' tion Cost: 5500 (Oty 1 to 3), quantity discounts available
Unit installation Cost: None
Training Cost: None
Maintenance Cost: Informat>on not avai.:abte
Operation Cost: Information not available

NOTES

INSTALLATIONS

V-2 a 1-2
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HAND-HELD FERROUS METAL DETECTION COMPONENTS

Manufacrurer Intenetics. Inc.
1601 Jessup St .
Wamington, DL 19802
(302)658-247

Model Friskem MK 's, MK 7b.

MK 8. MK 10

Reference Evaluation Guide Procedure No V-2 A NRC Identification No.

NARR ATIVE DESCRIPTION

A:| Frtskem hand-held units are ferrous metal detectors constructed within a sturdy metal tube The gripping
surf ace is a spongy. non-sktd hand |0, and a plastic snap-in plug allows for quick replacement of batteries
Controls include of f on switch and nulling control both of which are operated with the thumb. Models MK 7 and
MK 8 provide meter ind. cation of alar m; Model MK 10 provides audio ind: cations All models scan at about 2 to
3 inches (5 to 7 6cm) from the subject All models may also be used as a protective club.

PERFORM ANCE DATA

Probability of Detection: No data avadable. D O T. tests of 1 similar device indicates sensitivity to small

magnetic objects including sma!1 knives. (See notes )
False Alarm Rate: Expected to be low due to short d: stance range of sensitivity
Dete: tion. Operation Time: Real Time.
Detection Mechariism: Magnetometer
Target Characteristics: Sma|1 ferrous metal objects such as kniver
Area (Volume) of Coverage: Scan subject 2 to 3 inches (5 to 7 6cm) from body
Alarm Presentation: MK 7 and MK 8. meter indicator: MK 10. audto
Resistance to Spoofing and

Tampering: Balancing c:rcutts provided. Spoohng suscept.bdity minim zed by short
detection range.

Indoor:0utdoor Operation: Su; table for both.

Temperature: Information not available.
Humidity: Information not avadabie
Other Environmental

Characteristics: Information not avadabte.
Interface: Se|f-contained

PHYSIC AL DATA

S'ze Weight: Model Size On) Size (cm) Wgt Ob) Wgt tkg)

N S MK 8 (meter) 15 cia x 24 3 8 dia. x 60 1.5 07

N S MK 10 (aud.c) 2 0 dia x 24 5 0 d:a 60 2. 0 09

Cat MK 7a Baton 15 dia x 24 3 8 d.a x 60 20 09

Bat MK 7b Baton 15 dia x 18 3 8 d.a x 45 1.8 08

Power (Primary' Secondary): Two 9V batteries
Emplacement: Fortable hand-held

CATE CATALOG VOLUME SECTICN C AT LGCRY DATA SHEET PAGE
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SUPPLY / LOGISTICS DATA

Documentation and Trainir;: Owners manual provided; tests on sim!!ar devices indicate medium operation
skill required. (See notes )

Parts and Repairs: 24 hour service from manufacturer
Reliability: MTBF not available.
Maintainabil?,. MTTR not avanable
Warranty information: One year against defects in matenals or workmanship
Governmerit or Professional

Standards: Information not available.
Lead Time: Of f-the-shelf

COST DATA

Unit Acquisition Cost Pnces - Oty 1-3
___

Domestic Foreign
MK 8 Nightstick (meter) $165 $180
MK 10 Nightstick (audio) 200 230
MK 7a Hand-Held Baton 150 165
MK 7b Hand-Held Baton 150 165

Unit installation Cost: None.
Training Cost: None.
Maintenance Cost informaton not avadable
Operation Cost: Informaton not avadable.

NOTES

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

INSTALLATIONS

V-2 a 2-2
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H AND-HELD FERROUS METAL DETECTION COMPONENTS

Manufacturer Schonstedt Instrument Co.
1775 Wiehle Ave.
Resten VA 22070
(703)471 1050

Model GB-3

Reference Evaluation Gutde Procedure No V 2. A NRC identification No.

N ARR ATIVE DESCRIPTION

The G8-3 Magnet:c Gradiometer is a portable locator used to detect the presence of ferromagnetic objects
(ferrous metals) It consists of a battery-operated efectronic unit that may be camed in a pocket, a sensor
probe wdh arrn straps. ar'd an earphone When worn under a Jacket or overcoat, the ef ectronic unit and sensor
are completely ccncea!ed 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 relatton to the size of the object and its prox;mity to the
sensor. A concealed weapon w:ll typica!!y be detected ethin one foot (30cm) from the probe A minimum
gradtent threshold allows detection of ferromagnetic objects in a magnetically cluttered environment.

PERFORM AhCE DATA

Probability of Detection
(Target Characteristics): Sensitivity: Nominal 2.000Hz output at 2 6,000 gamma grad;ent (see Note 1)

The eshold. 0 to e 300 gamma grad,e.. msults in a constant output of 30Hz.
False Alarm Rate: Medium (see Note 2)
Detection,0peration Time: Real Time.
Detectica Mechanism: Magnetic gradiometer employing two parallel flux gate sensors spaced 4 n

(10.1cm) apart.
Targe' Characteristics: Concealed weapons
Area (blume) of Coverage: Scan one foot (30cm) from subject.
Alarm Presentation: Audio signal. 30Hz. to 2.00CHz, frequem is a ,,ction of the gradier t of the

magnetic field ( Audro output less than or equal to 30Hz per 50.000 gamma of
apphed f, eld).

Resistance to Spoofing and
Tampering: Low response to metal objects at distances greater than one foot (?Ocm).

Indoor:0utdoor Operation: Capable of both within environmental constraints.
Temperature: 60 to 110F (15 to 45C)
Humidity informatron not availab!e.
Other Environmental

Charaeteristics: Information not avadable
Interface: Se!f-contained

PHYSICAL D ATA

Size: Electronic Unit: 1x3x5in (2 5x 7 6x12 Scm); Probe: % inch dia. x 6% inches long

(1.7cm dia x 16 Scm).
Weight Approximately 1202 (0 35kg).
Power (Primary! Secondary): 12.5V de mercury battery (Duracell type. TR-169), battery I fe: 40 hours.
Emplacement: Hand-heid.
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SUPPLY, LOGtSTICS D AT A

Documentation and Training: In!nc manon not a<+hb o on manuars or t aining Operator sw.a required high
Isee Nde 21

Parts and Repairs inMrrr.. non not awadat'o
Reliabihty: M TBF not a.sailabfe
Maintainability: M rTR not ava labie
Warra.ity Infca mation: infor ma'ron riot avaMtua
Government or Professional

Standards: Mformct on not as edat;e

Lead Time- Intorrnatron not as a, labia

COST D ATA

Unit Mquisition Cost. $750 F Ci G Reston VA quantity d scounts av uarJe
Unit Installation Cott. Nono
Training Cr,st. 101oin aten not ava.!aore
Manitenanc? Cost: Inbrmat.an not avadace
Operation Cost imctmanen nu! avadanie

NOTES

1 One camma equa|3 10 5 Cersteds
2 E.akated by me DOT Transportar.un Systems Center Repon Nc. E,01-TSC-OS T-71 15) Pertarmance

Rat.ng -- Acceptan:e o;,od; Opmator sk-n reo red -- h:gn Does not r -spend to non magnet.c < ' air'. ss-

5tPtd

INSTALLATIONS
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WALK-THROUGH FERROUS FETAL DETECTION COMPONENTS

All 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 eierent 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-
gitude of these pulses vary with the rate of change of niagnetic
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 netal 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 v vice of this type

is called a second i:arnonic magnetometer.

Another corron second harmonic magnetometer configuration

consists of a ferrite torroidal core wound with an excitation
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coil (primary coll); a secondary coil is wound diametrical'y
around the core and is called a flux-gate magnetometer, T
principles of operation are similar to those discussed above.

When magnetometers are used as weapons detectors, two identical

sensor elements are often used and are configured so that only the
field gradient (difference) between tne elements is detected and
mea sured. This arrangement is called a gradiometer. In all 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 'ght weight. Their basic disadvantages are their extreme
sensitivity to permanently magnetized materials and their relative
insensitivity to ferrous metal objects which are criented with their

major axis at right angles to the earth's field. Of course these

pevices cannot detect non-ferrous materials; thus they do not pro-
tect against weapons made of nGn-magnetic stainless steel, aluminum,
beryllium-copper or plastic.

Walk-through ferrous r,etal detectors can be of very compact
size _ecause of 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 F.ust be exercised in the selection of a

suitaole installation location in industrial environments. Many
o, the devices can be made less sensitive to external effects
by proper orientation with respect to the metal object, and the
partal itself can be used to determine the best orientation by ad-

I Justing its orie:1tation unti.i external effects are minimized.

Because of the fundamental weakness of ferrou; rretal detectors
(their inability to detect weapons or other devices made of non-
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ferrous 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 Identificaton No
.-

N ARRATIVE DESCRIPTION

The EMCO 8000 Senes Magnetic Secunty Svstem consists of an alarm amptitier, alarm readout op.tions and two
to six sensors which rec pond to the movemerG of f erroun metals and magnetic matenals. The senes censists of
both fixed anc portable versions. The portable versions, Model 8300 senes, operate from self-contained bat- g
tenes,the fixed versions (8100 and 8200 senes) re|y on external power sources. The EMCO systems are usef ul
in detec ing the presence of weapons, ferrous metals and magnets To provide rehabie alarm responses when
such objects move past the sensors, the sensors can be insta!'ed around doorw ays and passageways leacing to
secure areas The following data pertains to all systems except as noted. Other specific modelinformat on is
prov.ded in Note 1.

PERFORMANCE DATA

Probability of Detection: Sensor charactenstics are minimum sensitrvity,2 gammas. (Note 2), frequency
response,0 2 to SHz, output sca!c factor.100 gammas.Vol System sensitivdy of
sensor and amphfier and 5 to 400 gammas (adjustable)

False Alarm Rate: Dependent upon sensitivity cahbration for minimum target.
Detection,0peraticn Time: Real time
Detection Mechani.m: Magnetometer.
Target Characteristics: Presence of weapons. ferrous metats, and niagnets
Area (Volume)of Coverage: Dependent upon emplacement of sensors (2 to 6 sensors can be used). See

Note 3

Alarm Presentation: Fwed instal!ation (8100. 8209 senes), latching relay with N O . N C. contacts
(external d' splay requeed); portable (8300 senes), latching relay plus pane! l.ght
and audio alarm

Self-test Capability: Cahbrate and tert using minimum size standard target suitable for th9 specific
insta!!ation

Resistance to Spoofing and
Tampering: Magnetometers are evtremely sensitive to permanent y magnet zed matenals

and re'atively insens trv e to me'a:hc chects which are p! aced with their ma;cr a xis
at nght angles to the earth's magn ( .;c field (See Note 3) The Senes 8100 and
8200 alarm ampl:fier chassis is equped with a key:cck, but no tamper af arm.

Indoor / Outdoor Operation: Information not available
Teuperature: Information not avauable.
Humidity: Information not ava>!ab e

Other Environmental
Characteristics: Information not available.

Interf&ce: Alarm outputon allmodels consists of alatching relay N O or N C contacts See
Note 1
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PHYSICAL DATA

Size: Sensor Alarm Amp (8100.8200) 8300 senes (Portable Unit)
7%x14x'e!n 10x 12x 5in Attache Case
(19 7x4 4x2 2cm) (25 4x30 5x12 7cm) 18x14r 5 n

(45 7x35 6x12 7cin)
contains up to 4
sensors and cables

Weight bib (0 3b;) 121bs (5 4kgt 19Wb(8 7kg)
Power (Primary!

Secondary): See Nme 1.
Emplacement: Sensors cze to be mounted on a flat surface; interconnecting cables are Supphed.

8300 senes portze.

SbPFLYlLOGISTICS DATA

Documentstion and Training: Informaton not available.
Parts and Repairs: Informaton not avalable
Reliability: MTBF not ava.lable
Maintalnability: MTTR not available.
Warranty information: Information not svailable.
Government or Professional

Standards: Informaton not avariable
Lead Time: Informaton not available.

COST DATA

Unit Acquisition Cost: See Note 1; quantity discounts avadable.
Unit Installation Cost: Information not available
Training Cost: Informaton not available
Maintenance Cost: informaton not available
Operation Cost: Informaton not available

NOTES

1. The basic Magnetic Secunty System, EMCO Model 8104 consists of.
-Basic alarm amphfier with latching relay circut mounted :n an industnal enclosure with keylock.
-Four magnetic sensors
-No power supply; system must be suppl.ed externally by a 24 ! 6V de,0 2A supply.

Dealer's or CEM
Model No. Descopton Power input Alarm Output Base Pnce

No. Sensors Requir >ments (Single Oty )
tt104 4 Basic system,4 sensors; Extemai 24 6V de, Latching Re- $1,388 00

fixed installaton 0 2A lay; N O N C.
contacts

8106 6 Samo as 8104 except 6 Extemal 24 6V dc, Latching Re- $1.825.00
sensors; fixed installa- 0.2A lay,N O ,N C.
ton contacts

8204 4 Basic system with inte- Line input 120.240V ac Latching Re- $1,506 00
gral ac power supply 50 to *00Hz lay; N O . N C.

contacts

V-2 b 12
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8206 6 Same as 8204 except 6 Line loput 120'24JV ac Latching Re- $1.944 00
sensors; fixed in- 5'' to 400Hz lay; N O , N C.

stauaton contacts

8214 4 Basic System,4 sensors; Rechargeable Battery Latching Re. 51,631.00

fixed installaton pack lay; N G . N C.
contacts

8216 6 Same as 8214 except 6 Rechargeable Battery Latching Re- $2.069 00
sensors; fixed pack lay; N O , N C.
insta|lation

contacts

8304 4 Portable system, self-con Operates from self- Latching Re- $1,744 00

tained in attache case contained recharge- lay; N O., N C.

with rechargeable battery able battery pack. contacts,

pack and 4 sensors panel bght;
audible alarm

2. 1 gamma = 10 5 Oersteds.
3 A greater distance between the target ob}ect and a sensor produces a lower magnetic " signal" strength at the

sensor. Adequate protecton for many apploatons can be accomplished using four sensors. In order to
achieve the rnost uniform sensitivity when mounted in a doorway or passageway, six sensors are suggested
by the manufacturer.

4. Informaton extracted from a report prepared by the DOT Transportation Systems Center, Cambridge, MA:
" Aircraft Hyacking Deterrence Instrumentation and Techniques", Apn!,1971.

INSTALLATIONS
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WALK-THROUGH FERROUS METAL DETECTION COMPONENTS
- . __ -

Woufacturer In tnetics. Inc.
1601 Jessup St
W.lmington. DL 19802
(302)658-2471

Model i nskem Type 3
and Type 7

~
_

5ebrence Evaluation Gurde Procedura No V-2 A NRC Identificat'on No
__

N ARR ATIVE DESCRIPTION

The infinctics Type 3 watk4hrough metal detector responds to ferrous met 3's such as gren3 des, laraer knives
and handguns of quahty construction Five pre-cabbrated sensitivity choices are availab!e to correspond to
potential risks and to min,mize unnecessary fa'se alarms This unit also features self balancing to accommodate
changing ambient conditions This urut was evaluated on the basis of hmited f eld tests by the DOT Transporta-
tion Systems Center (see note 1 ) The Type 3 includes twin detectorpanels. a sepa. ate electr anu s monitor and
the selected choice of mounting and a remote viewer alarm with 20ft (61m) of cable The T6 & 7 walk-through
ferrous metal detector is identical to the Type 3 w.th the exceptiori that the passageway is dnidoj into three
vertical channeis which fune. tion automatca!!y with the honzental zones of the Type 3 verson Each of the
vertcal channels is independent y adjus'able to n atch nght, left or center on the subject's body I he alarm
uewer cons sts of a facs.mde of a person s body, an indicator glows in the zene in which a detecton is made

PERFORMANCE DATA

Probability of Detection: Dependent upcn sens>tivdy (See Note 2.)
False Alarm Rate: Med,um; minimized by proper locaton of equipment
Detection,Cperation Time: Information not available.
Detection Mechanism: Magnetometer. ,

Target Characteristics: Detects presence of object contain ng magnet.c metal (but not non-magnetic
sta:nfess steel) such as objects larger than a sma!! knife (See Note 1)

Area (blurne) of Covera 2e. Wakth.ough porta.
Alarm Presentation: Visual a! arm indication (kghts and meter display)
Self-Test Capability: Troubleshooting guaiance provideo in owner s manua!
Resistance to Spoofing and

Tampering: Response to extraneous metal objects and distrubances, medium (See Note 1),
unit can be esed to indicate direction from which disturbance onginates, no data
avadaote en tampering

Indoor |0utdoor Operation: Informaton not available.
Temperature: Information not availabfe.
Humidity: Informaton not available.
Other Environmental

Characteristics: Inforrnation not ava lable
Interface: Panel cables (1Cft (3rn)) suppl *3d; Viewer cabies (20ft (6.1 m)) supphed. Power

cable (10ft (3m)) supplied.

PHYSICAL DATA

Size: Pane!s approximately 6ft (18m) High: Conso!e. 7 5x11x12;n (19x28x30 Scm).

Weight: 13 Sib (6kg).
Power (Primary Secondary): Domestic: 10010130V ac,45 to 42CHz. singie phase. % A Foreign.100 to 250V

ac.

Emplacement: Completely portable, both detectors available in three d.fferert mounting
configuratior.s
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SUPPLY / LOGISTICS DATA

Documentation and 1 raining: Manuals eth parts lists, schematics, etc. are provided on special order No
training is provided

Parts and Repairs: 24 hour service available from manuf acturer, spares (cther than expendable) are
" rarely neaded '

Rellability: MTBF not available
Maintainability: MTTH not available
Warranty information: One year guarantee aga,nst parts or workmanship defects
Gnernment or Professional

Standards: Informaton not available.
Lead Time: Off-the-shelf.

COST DATA

Unit Acquisition Cost: $2200 to 2650, qty 1 -3.
Unit Installation Cost: Informaton not available
Training Cost: Informaton not available.
Malntenance Cost: Informaton not avariable
Operation Cest: Information not available

NOTES

1. In 1971, the Type 3 Detector provided independent cetect on capabihty 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 Transportaton Systems Center (report No DOT-TSC-OST-71-15). Performance Rating- Good to Ex-
cellent

2. Manufacturer states iriliterature that, witn slight factory alteraton of sensitivity ranges, the Type 3 can be
used for many antetheft security applicatons

i

INSTALLATIONS
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WALK-THROUGH FERROUS METAL DETECTION COMPONENTS

Manufacturer infinetics, Inc.
1601 Jessup St
Wi mington, DL 19802l

(302)658-2471

Model Fnskem Type 5
arid Type 6

Reference Evaluaton Guide Procedure No V-2 A NRC Ident:ficat;on No

NARR ATIVE DESCRIPTION

The Inf.netics Types 5 and 6 are f errous metal detectors f eatunng self 4 a!ancing to accommodate local ambient
condit.ons. Both are comp!etely portable, employ plug-in circuit modu!es for ease of maintenance and provide
mouting configuration opnons and vanous accessones Ty pe 5 consists of an electronics monitor, twin detector
towers, se!ected choice of mounting and a remcte a! arm light wth 50 feet (15m) of cable Type 5 is capab;e cf
remote c' arm activation. Type 6 consists of twin detector towers, e|ectronics console mnd seiected choice of
mounting,it does not have the capability of activaSng remote alarm devices Both units employ the same detec-
tion circu: fry and can be custom ta:lored as desired.

PERFORMANCE DATA

Probability of Detection: informaton not ava, lab:e.

False Alarm Rate: Informaton not ava:latie, however, this type of detector may be susceptible to
x* vaton by metal supports in shoes

Detection / Operation Time: Informaton not available.
Detectlen Mechanism: Magnetometer.
Target Characteristics: Informaton not available
Area (Volume)of Coverage: Walk-through por1al
Alarm Presentation: Type S. Visual alarm hght and remote alarm capability, meter display.

Type 6: Visual alarm light on electronics console, meter display.
Self Test Capability: Information not available
Resistance to Spoofing and

Tampering: May be suscept.ble to extraneous metal objects and elecincal distrubances No
data available on tampering

Indoor |0utdoor Operation: Informaton not availabie
Temperature: Informaton not available
Humidity- Informaton not available.
Other Environmental

Characteristics: Informaton not available.
Interface: Type 5 Remote alarm light. 50ft(15m) of cable. Types 5 and 6 supphed with a

10ft(3m) power cord.

PHYSICAL DATA

Size: (Both Type 5 and 6): Detecton towers, approximately 6f+(1.8m) high: Console,

13 5x6x9in (34.3x15.2x22 9cm).
Weight: Approximately 3 b (1 Okg) (electroncs console only).
Power (Primary / Secondary): 90 to 250V ac,45 to 420Hz, single phase, % A.

Emplacement: Completely portacle; quick set-up; choice of mount;ng configuraton.

DATE CAT ALOG VOLUME SECTION CATEGORY DATA SHEET PAGE
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SUPPLYiLOGISTICS DATA

Documentation und Training: Cwners manual complete mth schernatics parts Lsts etc , tra ning is not
required

Parts and Repairs; Availatte from manufacturer. 24 hour service a'valable
Reliability: MTBF not avadable
Maintainability: MTTR not avai|able
Warranty Information: Infoimaton not avadable
Governmert or Professional

Stardards: Informabon not ava.!able
Lead Time: Off-tho she:f

COST DATA

Unit Acquist!!on Cost: Quantity of 1 to 3 (d.scounts a sa.'.ible;

Domest.c For e.gn
TYPES TYPE 6 TYPE. 5 6 5 6

- 6L4P' - 51950 - $2150
SL45.5L4M 6L4 S. 6L4M $1900 1750 52200 1950
SL4 F. SL4W 6L4F,6L4W 1850 1700 2150 1900
5L4T 6L4T 1800 1 50 2000 1800
SL25. 5L2M 6L2 S. 6L 2M 1650 1500 1900 1700
5L2F. 5L2W 6L2F. 6L2W 1650 1500 1800 1650
CL2T CL2T 1600 1450 1750 1600

Unit instal:ation Cost: Informanon not . adab!e
Training Cost: None
Maintenance Cost: Information not avaMNe
Operation Cest: Information not avaJatie

NOTES

* T)pe 6 is a.alable in a complete y portat;:e mode' t Mc, del EL4 P) in v.hich tN ent-re umt is contained in ar

suitcase

INST AL LATIONS
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WALK-THROUGH FERROUS METAL DETECTION COMPONENTS

Manufacturer Robot industries, Inc.
7041 Orchard St
Dearborn. MI 48126
(313)846-2623

Model FML Series

Heference Evaluation Guide Procedure No V-2 A NRC identification No.

NARR ATIVE DESCRIPTION

Hobot Industrie; magnetometer Model FML is capable of detecting ferrous rretal objects. weapons and mag
nets and indecating the pos?on of the object on the person within three leve!s (shoulder. waist and knee) The
detector is avadable in four configurat ons. three of which are budt into turnstdes, booths or doors

PERFORfA ANCE D ATA

Probability of Detection: infurmation not avadable.
False Alarm Hate: Informatron not avadable
Dettction.0peration Time: Information not avadable
Detection Mecrianism: Magnetometer .
Target Characteristics: information not avadable
Area (Volume) cf Cove age: Head-to-toe coverage retnin w acs-th ough portal 3 zones of detecton avadab:e
Alarm Presentation. Multre Inoscater 'ignts (3) on monitor indicates the location of the terrous metai

object Provsons for rtmote aucio ano visual aiarms as aaabte
Seif Test capabiitty- Intormabon not avadable
Resistance to Spoofing and

Tampering: In'ormation not available
Indoor.0utdoor Operation: ;,'orma: en not avadable

Terrp erature: Informat on not avadable
Humidity: Information not avadame
Other Environmental

Characteristics: InformaNn not avadable
Interface: Herrote alem interf ace detadea infermeen rol avadab'e

PHYSICAL DATA

Size: Outs de d.menr,;ons of detector frame medei FML 60/ h64' an
(152 4d O 2x214 6cm;

Weicht: in'ormabcn not avadabie
Pcwer(Primary Secondary): In'ormation not avadabie
Emplacament: Three modeis budt into trns!Jes booths and doors (sae notes;

SUPPLY: LOG!STICS D ATA

Documentation ano Training: Information not ava able
Pads and Repairs: informaton net aveabia
Reliability: M1 BF not avatble
Maintainability: MTTR not as adable
Warranty information: Guaranteed ena year agaiast any de'ects in matena s and remnanshf
Government or Professional

Standards. Infu mation not avadable
Lead hme: hformaSon not avadbie

DATE C AT ALOG VOLUOE SECT!CN C AT EG0HY DATA Si4 ET PAGE
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COST DATA

Unit Acquisition Cosi: Informaton not ava.lable
Unit installation Cost: Detaaed informaton not available; manuf acturer cffers free engineering

services

Training Cost: Informaton not ava> table
Maintenance Cost: Informaton not available
Operation Cast: Information not avadab:e

NOTES

E ach unit is comp!cte y wirm assembled and tested at the f actoy, and shipped ready for installaton

Optonal Equipment - Guide ra is for channehng pedestnan traffic through the inagnetometers as may be
required

Models Avariabte .

Modol F ML - Bas:c detector
Model FTML - Basic detector wth turnstile
Model HTB - Basic detec*or with booth
Model FML -SLD - Basic detector with shde door

INSTALLATIONS

V 2 b 4-2
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b WALK-THROUGH FERROUS METAL DETECTION COMPONENTS

Manufacturer Robot Industr,es, Inc.
7041 Orchard St
Dearbom, MI 48126

(313)846-2623

Model FSL Senes

Reference Evaluaton Guide Procedure No V-2 A NRC Identif cat.on No

N ARRATIVE DESCRIPTION

The Robot Industnes niagnetometer wa|k-through detector, Model FSL, provides a capabihty to detect ferrous
metal products or weapons carried on a person Th.s detector is availab!e in four conf,gurations, three of which
are bui;t into booths, tumstiles or doors.

PERFORM ANCE DATA

Probability of Detection: Informaton not availabie
False Alarm Rate: Informaton not availabte
Detection / Operation Time: Real time 2 seconds per person.
Detection Mectianism: Magnetometer.
Target Characteristics: Informaton not available
Area (Volume) of Coverage: Headt-toe detecton range within walk-through porta!
Alarm f'resentation: Lght endnator on electronics console (mounted on f rame). provisions f or remote

audio or visual alarms
Self Test Capability: informaton not available
Resistance to Spoofing and

Tampering: Informaton not ava.lable.
Indoor / Outdoor Operation: Informaton not available
Temperature: Informaton not ava3Iable.
Humidity: Informaton not availabte.
Other Environmental

Characteristics: Informaton not available
Interface: Remote alarm capability. information not av3 Jab'e on irterface

PHYSICAL DATA

Size: Outsde dimensions of the basic detection frame 3ax4x84 Sin
(96 5x10 2x214 6cm).

Weight: Informaton not ava:lable.
Power (Primary Secondary): 120V ac
Emplacement: Detecton un.ts can be employed in both fixed and portah|e instapa':ons

SUPPLY / LOGISTICS DATA

Documentation and Training: Informaton not ava.lable
Parts and Repairs: Informaton not availab;e

Reliability: M TBF not avadable
Maintainability: MTTR not available
Warranty Information: Guaranteed for one year against any defects in matenats and workmanshtp
Gcvernmant or Professional

Standards: Informaton not avattable
Lead Time: Informaton not available

DATE CATALOG VOLUME SECT 60N CATEGORY DATA SHEET PAGE
31 December 1976 V 2 b 5 1
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COST DATA

Umt Acquisition Cost lotormatron nct avadcble
Unit Insta:lation Cost: Octaded informat:on not wadable, manuf acturer oFers free eng,neenng

serv 4es

Training Cost: Irformat on not ava labio
Maintenance Cost: Information not avadabie
Operation Cost- Information not avadable

NOTES

Each unit is completely cred, assemUed and tes'ed at the f actory. and sh-pped completely assembled for
sett;ng in desired location

Opt,onal Equipment Gu'de ra+; for channehng pedestnan tra'f+c through the magnetonieters as may r>e
r+qu:rrd

P&xte's Avadatde

rktel F SL -- Detector
Modet FTSL - Detector 6.th turnstJe
P,b!el LTD -- Detector w.th booth
Model F SL-SWD - Detector w.th swing door

INSTALLATIONS

1
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WALK-THROUGH FERROUS METAL DETECTION COMPONENTS
__ _ _ _ _ _

Manufacterer Schonstedt instrument Co
1775 Wiehle Ave.
Reston VA 22070
(703)471-1050

Model SD-2

iieference Eva!uation Guide Procedure No V-2 A NRC Identification No
__

N ARRATIVE DESCRIPTION

The Model SD-2 " Searcher" detects magnetic objects and ferrous meta | objects including guns and knwes
which rnay be carned on a person The unit consists of two stands containing Schonstedt HehFlux'
magnetic field sensors which are positioned up to four feet apart in a waik-through configuration. ihe unit
features easy set up, h@ sacihty, a wide range of sensitivity settings and high tolerance to changes in the
ambient magnetr :. eld w thout adjustment.

PERFORMANCE DATA

Probability of Detection: Depends upon sensitmty setting for min:rnum target size. onentation sensitwe
(see notes)

False Alarm Rate: Information not availabre: however. the manuf acturer c! arms the SD-2 to be
relatrvely insensitae to changes in ambient magnetic field. responds only to
induced magnenc field LAelihood of false alarms is medium, and can be
especially caused by metal supports in men s shoes (se 3 notes)

Detectiort Operation Time: Information not available
Detection Mechanism: Magnetometer (ffux gate sensor)
Target Characteristics: Information not avadable
Area (Volume)of Coverage: Area between detection sensors.
Aldrm Presentation: V:suallamp ind,cator. Optional capabihty to operate 110V ac alarms or controls
Self Test Capability: Information not available
Resistance to Spoofing and

Tampering: Med um response to extraneous metal objects and electncal d.sturbances
(especially large objects made of magnet;c matenal in motion near the unit)(see
notes); tampenng informat>on not avadable

Indoor / Outdoor Operation: Suitable for botn
Temperature: Information not ava.f able
Humidity: Informatien not avadable
Other Environmental

Characteristics: Informat on not avadable.
Interface: Informat on not avadab!e

PHYSICAL DATA

Size: Detector un,ts approximatefy 2.n x Sft long (5cm dia a 15m)
Weight: Informat,on not avadable.

Power (Primary / Secondary): 110V ac Operation from rechargeable battenes optionat.
Emptacement: Complete!y portable or may be used in fixed instanation; detector stands may be

placed up to four f eet (12m) apart, a concea:ed version is ava!lable for
installat,on in doorways

DATE CATALOG VOLUME SECTION CATEGORY D AT A SHEET PAGE
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SUPPLY / LOGISTICS DATA

Documentation and Training: Information not avadab:e Operator sk di requirea. is .aw (see notes).
Parts and Repairs: Information not availat;'e

Reliability: MTBF not avadable
Maintainability: MTTR not avadab!e
Warranty information: Information not avadable.
Government or Professional

Standards: Information not avadable
Lead Time: Information not ava. lab;e

COST DATA

Unit Acquisition Cost $1.220.. quantity discounts available, F 0 B Reston. VA
Unit installation Cost: Information not avaa ible
Training Cost: information not avahble
Maintenance Cost: Informat.on not ava!!able
Operation Cost: Information not available

NOTES

Evaluated by the DOT Transportation Systems Center
(report No DOT-TSC-OST-71-15) Performance Rating' Fair. Cost Effectrveness Good Operator Skdi
Requ; red Low Does not respond to non-magnet c staintess steel

INSTALLATIONS

V-2 b 6-2

r,
,-



HAND-HELD ALL-METAL DETECTION COMPONENTS

Detectors of all : net 31s measure the disturbances in an alter-
nating electromagnetic field caused by the presence of any metallic
object. The fi?ld 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,

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

o Dual oscillator -- measurement of beat frequency.

e Dual coils -- measurement of changes in mutual
coupling,

o Transmitter / receiver loops -- measurement of

transmission losses.

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

o 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 ela,ent 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 object.
Comercial all-metal detectors use many variations of this basic

concept.

DATE foLuME SECTloN CATEGORY SHEET PAGF
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For maximum effectiveness the all-metal detectors must have
high field strength uniformity. Otherwise, performance will 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

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 innediate vicinity of the
search coil. Many of these hand-held detectors have been evaluated

by the Department of Transportation, Transportation Systems Center,
Cambridge, MA.

I
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HAND-HELD ALL-METAL DETECTION COMPONENTS

Manufacturer Federat Laboratones, Inc.
Saltsburg. PA 15651

(412)639-3511

Model Transfnsker #6030

Reference Evaluaton Guide Procedure No V-3 A NRC Identificat:on No.

N ARR ATIVE DESCRIPTION

The Federal Laboratones Transtnsker # 6030 is a fully transistonzed, battery-operated. hand-held search un t
which responds to both ferrous and non-ferrous metal objects. This device features an earphone which allows
it to be used in noisy areas Detection cuts of f at 18in (45.7cm). so the device can be used near large masses
of metal without af fecting its etficiency. (See notes )

PERFORM ANCE DATA

Probability of Detection: Informaton not ave lable.
False Alarm Rate: Response to extraneous metal objects and electncal disturbance is low at

distance of one foot (30 Scm); operator must be familiar with response to coins.
etc. to distinguish these from small metal weapons; detecton cut of f of 18in
(45.7cm) reduces spunous alarms.

Detection,Cperation Time: Real time
Detection Mechanism: Inducten balance system (act:ve field)
Target Characteristics: Detects a dime at 2in (Scm) separation
Area (Volume)of Coverage: Detection cuts of f at 18,n (45 7cm) from subject.

Alarm Presentation: Electronic squeat indicates proumity of metat
Indoor / Outdoor Operation: Capable of both.
Resistance to Spoofing and

Tampering: Information not avaitable.
Temperature: Informaton not available.
Humidity: Informaton not available
Other Environmental

Characteristics Informaton not available
Interface: Self-contained

PHYSICAL DATA

Size: 13%x2%x3' sin (33 6x5.7x8 Ocm).
Weight: lib 1302 (0 8kg)
Power (Primary / Secondary): Two 9V transistor battenes.
Emplacement: Hand-held

SUPPLY. LOGISTICS DATA

Documentation and Training: Informaton not avadable; operators require medium to high ski!! to operate (see

notes)
Parts and Repairs: Serviced by manufactu er.
Rel; ability: MTBF not available.
Maintainability: MTT R not avadable
Warrantyinformetion: Information not available
Governmtst or Professional

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

DATE CATALOG VOLUME SECTION CATEGORY DATA SHEET PAGE
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COST DATA

Unit Acquisition Cost: $225
Unit installation Cost: Not appkcable
Training Cost: Informaton not available
Maintenance Cost: Informaton not a sadable
Operation Cost. Informaton not avadable

NOTES

An earlier model of this device (Model 6010). nas been eva!uated by the DOT Transpor tat:on Systems Center,
Cambodge. MA 02142 According to report No DOT-TSCOST-71 15. June 1971, Model 6010 was rated good
to e.acellent based on limited field tests in:
1 Low nsk capitalcost-effectiveness
2 High-risk capitalcost effectiveness
3 Low-r:sk Performance
4 High risk Performance
Operator Skdl Required med6um to high.

INSTALLATIONS

V-3 a 1-2
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HAND-HELD ALL-METAL DETECTION COMPONENTS

Manufacturer Rens Manuf actunng Co
PO Box 337
Creswell. OR 97426
(503)895-2172

Afodel Minisquealer Model 25

Reference Eva'uation Guide Procedure No V 3 A NRC Identification No.
_

N ARR ATIVE DESCRIPTION

The Rens M.nisquealer, Model 25, is a hand-he!d. battery operated scanner which is capab:e of detect;ng both
ferrous and non-ferrous metal objects. Typical applications include the scanning of smail packages for hedden
metat objects Metal detection is indicated by a change in the aud.bte signal.

PERFORM ANCE DATA

Probability of Detection: Information not avadable.
False Alarm Rate: Low due to limited detection range
Detection / Operation Time: Real time.
Detection Mechanisrn: Active field, nominal frequency 130kHz.
Target Characteristics: Manuf acturer claims that the highest sensitivity (for paper clips, razor blades.

etc ) 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 poent will yield a sensitivity making k eys or a wnstwatch
detectable at about a lin (2 Scm) distance, and a cigarette pack at about a 4in

(10cm) distance
Area (Volume) or Coverage: Scan in vicinity of subject.
Alarm Presentat.an: Audio signal
Resistance to Spcfeng and

Tampering: Information not available.
Indoor Outdoor Operation: Either within temperature limits.
Temperature: 32 to 113F (0 to 45C).
Humidity: Information not avaliable.
Other Envirtinmental

Characteristics: Informahon not available.
Interface: Self contained.

PHYSIC AL DATA

Size: Length,171 sin (44.1cm); width 64n (15 2cm) at probe coil.
Weignt: 220Z (620gm) with battery.
Power (Primary / Secondary): One 9V Eveready 216 (NEDA 1604) or equivalent. Power consumption: t imA

(0.1W) unit sounding: 6 SmA (0 06W) unit siler:t. Useful battery voltage c'- .to

approximately 6V.
Emplacement: Hand-held

DATE CATALOG VOLUME SECTION CATEGORY DATA SHEET PAGE
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SUPPLY.: LOGISTICS D ATA

Documentation and Training: Inforrrahon not available.
Parts and Repairs: Factory direct repair service
Reliability: MTBF not avaJabie
Maintainability: M TTR not avaJable
Warranty Information: One year warranty
Government or Professional

Standards: FCC regulation, Part 15. NILECJ-STD-0602 00.
Lead Time: Information not available

COST DATA

Unit Acquisi lon Cost. $199 50
Unit Installation Cost: Not apphcable
Training Cost: Information not available.
Maintenance C'st: No data availab!e
Opention Cest: Information not ava: lab!o

NOTES

INSTALLATIONS

V-3 a 2-2

; i
'



HAND-HELD ALL-METAL DETECTION COMPONENTS

Manufacturer Rens Manufactonng Co
P O. Box 387
Creswell. OR 97426
(503)895-2172

Model S015 Squealer

Reference Evaluation Guidc Procedure No. V-3 A NRC Identification No.
_

N ARRATIVE DESCRIPTION

T he Rens SO-15 Squea!er is a hand-he'd. battery -operated scannar which is capable of detecting beth fer-
rous and non-ferrous metal objects. This unit f acilitates the pinpointing of metal objects on the perso.1 Metal
detection is indicated by vanations in the pitch and intensity of the speaker tone. The coil in the search probe is
connected to a high frequency osedlator. This unit was evaluated in 1971 by D O T (seo notes).

PERFORMANCE DATA

Probability of Detection: Information not avai able
False Alarm Rate: Operator must be familiar with response to coins. keys or metat foil to

distinguish these from small metal weapons, or subject must divest himself of
all extraneous metal (see notes).

Detection |0peration Time: Real time.
Detection Mechanism: Active field.
Target Characteristics: Sensitive a all metal objects including small knives (see notes)
Area (Volume) of Coverage: Scan abtat 3 inches (7.Scm) from subject.

Alarm Presentation: Vanable pitch and volume audio alarm
Resistance to Spoofing and

Tampering: Response to extraneous metal obo cts and electncal disturbances es low at
distances greater than one foct (see notest No data available on resist .nce to
tampering

Indoor |0utdoor Operation: Sultable for both
Temperature: Informaton not available.
Humidity: Information not available.
Ottier Environmental

Characterlatics: Information not available
laterface: Se:t-contained

PHYSIC AL D ATA

Size: 2'2x312x15%in (6 4x8 9x40cm)
Weight: 26oz (0.7kg).
Power (Primary Secondary): Battery-operated.
Emplacement: Hand-held

SUPPLYiLOGISTICS DATA

Documentation and Training: Information not avatlable; operator skill required - medium to high (see notes).

Parts and Repairs: Direct factory repair service; temporary service replacement units are avadable

Re!Iability: Information not available
Maintalnability: Informaton not available.
Warranty Information: Information not avadable.
Government or Prefessional

Stadards: Information not available.

Lead Time: Information not available.

DATE C ATALOG VOLllME SECTION CATEGORY D ATA SHE ET PAGE
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COST DATA

Unit Acquisition Cost: Informaton not available.
Unit installation Cost: Informat,on not available.
Training Cost: Informaton not availablo
Maintenance: Infor maton not available.
Operation Cost: Informaton not available.

NOTES

Laboratory evaluation Lased on exhaustive testing at the DOT Transportaten Systems Center (report No.
DOT-TSC-OST 71 15) Performance Rating: Excellent. Operator Skill Required medium to high

INSTALLATIONS

V-3 a 3-2
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7
riAND-HELD ALL-METAL DETECTION COMPONENTS

Manufacturer Salco Eng:neering. Inc.
9555 Cozycroft Awo.
C|atsworth. CA 91311
(213)832-2755

Model Electro-Search Hand Scanner

hference Evaluation Guide Procedure No. V-3 A
NRC Identification No

N ARRATIVE DESCRIPTION

The Electro-Search Hand Scanner is a hand-held all-metal detector which is used to propoint the location of
any metal on a subject it features an audio tone wnech is proportional to the mass and the distance to the
metal being aetected Easy acten momentc<y ON OFF switch automat: cal!y deactivates unit when thumb
pressure is re| eased

PERFORM ANCE DATA

Probability of Detection: Information not ava.lable
False Alarm Rate: Informaton not avadable
Detection / Operation Time: Real bme.
Detection Mechanism: Actwe field.
Target Characteristics: Informaton not evadable.
Area (Volume) of Coverage: Informat on not avadab;e

Alarm Presentation: Aud,bte tone, frequency proportional ta mass of and distance from metaf
Resistance to Spoofing and

Tampering: Infer raation not avadable.
Indoor / Outdoor Operation: Information not ava>lable.
Temperature: Informaton not avadable.
Hum |dity: Informaton not avadable.
Other Environmental

Characteristics: Information not avadable
Interface: Se:f-canta;ned.

PHYSIC AL DATA

Size: Fits in the palm of the hand

Weight: 21b (G 9kg)

Power (Primary): Two 9V battenes.
Emplacement: Hand-held.

SUPPLY | LOGISTICS D ATA*

Documentation and Training: Information not asadable
Parts and Repairs: Information not ava:lable.
Reliability: Informahon not avadable
Maintainability: Information not ava:f able
Warranty information: Infor maton not avadable.

Government or Professional
Standards: Information not ava lable

Lead Time: InformaSon not avalable.
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COST O ATA

Unit Acquisition Cost: Informaton not avaitable
Unit Installation Cost: Information not available
Training Cost. Information not avattable
Ma!ntenance Cost: Infor mation not avaitable.
Operation Cost: Information not avadahio

NOTES

INS TALLAT!ONS

V-3 a 4-2
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HAND-HELD ALL-METAL DETECTION COMPONENTS
_ _ _ _ _ _ __ _ _ _ _ _

Manofacturer Law Enforcement Associates
08 Holmes St.
Belteville. NJ 01709
(201)751-0001

Model L E A-100

Reference Evaluation Guide Procedure No V-3 A NRC Idernt cation No

N ARR ATIVE DESCRIPTION

The LE A-100 Ewtronics Weapons Detector is a hand-be d un.t suitable for body searc hes for conceaf ed
weapons

PERFORM ANCE D ATA

Probability of Detection
{ Target Characteristics): Informabon not availabre

Fatse Alarm Rate: Infor mation rot available
Detection'0peration Time: Real t;me.

Detection Mechanism: Informabon not avacable
Target Characteristics. D me or hidden razor blade
Area (Volume)of Coverage. Adjustable penetrat:on from 1 inch to If t (2 5 to 30 Scm)
Alarm Presentation: V;sual warn.ng hght
Resistance to Spoofing and

Tampering: InformaSon not avadable
incour. Outdoor Opeotion: Suitable for both
Temperature: Informat:on not a sadable
Humidity: in'ormat.on not avadable
Other Environmental

Characteristics: Informat;on not a<@lable

Interface: Se:f corta'ned

PHYSIC AL D ATA

Size: Approximately 6')x1x3 n (16 5x2 5x7 Scm)
Weight: Informahon nct nadable
Power (Primary Secondary): Batter y-operated
Emplacement: Hand held

SUPPLY, LOGISTICS D ATA

Documentation and Training: Inform 3 Son on oocumentabon not avadable. training is nct required

Parts and Repairs: Informat.on not avadab!e.
Reliability: Infor mat on not avadable
Maintainability: Informahon nct available
Warranty Information: Uncond tional one year guarantee (replaced free it found defectrve during f ast

year).
Government or Prof essional

Standards: 'nformaSon not avadable
Lead Time: In'ormation not avadable

DATE C AT c. LOG VOLUVL SECTION C AT EGCR V C ATA SHEET PAGE
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COST D ATA

Unit Acquisition Cost: 595
Unit Installation Cost: None
Training Cost: None
Maintenance Cost. Informaton not cvadable
Operation Cost: Informaton not ava,lable

NOTES

INSTALLATIONS

V3a52
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WALK-THROUGH ALL-METAL DETECTION COMPONENTS

Detectors of all metals reasure the disturbances in an alter-
nating electromagnetic field caused by the presence of any n3tallic
object. The field m)y be characterized by its frequency and uni-
fornity; beyond this, the various nanufacturers of these devices
use different configurations. Sore of the confiugurations/ tech-
niques employed are listed below.

e Single coil -- inductance rhanr;e measured by
phase of amplitude variatiens,

Dual oscillator -- measurement of beat f requency.e

Cual coils -- measurement of changes in rutualo

coupling.

e Transmitter / receiver loops -- measurement of

transmission losses.

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

e Pulsed field -- eddy current decay detection ar.d
analysis.

In a typical walk-through active field all-netal detector,

two coils, prinary and secondary, a re located several feet apart.
The prinary coil is energized by an oscillator and produces an
electronagnetic field which is coupled to the secondary coil.
Under quiescent operating conditions the detector circuit, typically
a balanced bridge Circuit, maintains a zero signal Condition at the
indicator device. If a metalic object is introduced between the

DATE volume sECTioN CATFGoRY SHEET PAGE
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tolls, the coupling between the primary and secondary coils is
altered, the detector becores unbalanced and the indicator displaya
the signal. Magnetic and non-nagnetic netals each alter the cou-
ling in a dif feren' way,and they can be differentiated by noting
the polarity of the displayed sicnal. If the change in field

coupling neasured by the device exceeds a preselccted threshold, an

alarn circuit can be actuated.

The simplest form of all-metal detector consists of a single
coil of wire which forns one eieren t of an alternating current
impedance bridge circuit. A metal otject in or near the plane

of the coil chances the circuit impedance, unbalances the bridge
and results in a signal indicating the presence of the object.

Conrmrcial all-iretal detectors use any variations of this basic
concept-

for maxinun effectiveness the all-metal detectors must have
high field strength unifornity. Otherwise, perfornance will vary
greatly with the location of a netal object relative tc the prinary
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 nust not be tao high, or the device will Le too sensitive
to foil wrappers, etc., and will have a high nuisance c arn rate.
Many ef the less expensive single-coil models operate at high fre-
quencies (20 kHz or higher) and also prcduce nonuniform fields.

The rore castly units use multiple coils to improve field 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 stainless steel.

The operation of the most advancea pulsed-field detectors in-

volves the detailed interaction between electromagnetic fielJs and
metal objects. Whrn an object is irrersed in an electronagnetic
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field, circulating currents (eddy currents) are induced in it which
giv7 rise to losses and secondary electromagnetic fields which affect
the primary circuit both of which are detectable and reasurable.
The respective nagnitudes of these two effects vary with the geomotry
of the object, its resistivity thickness, and orientation in the

field as well as the frequency of the field. As a result, it is

possible to detemine the " signature" of specific meta, objects
and to use logic circuitry to identify them. These devices can be

optinized by adjustrent of the pulse and detection circuitry to
discriminate target objects from backaround objects in order to
reduce the occurrence of nuisance alams.

Walk-through all nietal detectors typically consist of a

poc'71. the sides of which contain the search coils, and an elec-
tronics console. In most cases the equipment can be cperated in

the vicinity of other equipment such as x-ray inspection gear.

I,f several units are employed in a confined area it is gen-
erally recomended that they be synchronized with each other in

order to eliminate outual 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 screened
to divest themselves of all metal objects before entering the portal

in order to reduce the incidence of nuisance alams. If an alarn

condition results, hand scanner or nanual inspection is required.

An.ong the causes of nuisance alams are metal supports in shoes
(which may be a particularly troublesone source iri licensee facili-
ties) and metal foil such as that found in cigarntte packages and
candy bars, fianual search procedures should te establisned and
adnered to in order to protect against "rasking" of a cor.ceale.!
weaocn by a known nuisance alam source.

CATE VOLUME SECDoN CATEGo9Y SPEE1 pt e;5
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Sorw? walk-through all-netal detectors have been evaluated by
the Departrent of Transportation, Transportation Systems Center,
Carbridae, MA.
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WAl K-THROUGH ALL-METAL DETECTION COMPONENTS
_

Manufacturer Doek els, Dr. Hans

GmbH & Co.
Postf ach 847
D5100 Aachen
Federal Repubbc of

Germany

Model Boekels Meta! Detector
_

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

NARRATIVE DESCRIPT:ON

The Boekels Metal Detector is an all-metal, walk-throuoh detector which feaares locaten discnmination. The
device consists of three essential par ts. 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 pract are subdmded into 16 zones: four vertical
zones, nght, nght-Center, left-center, and left; and four honzontal zones, head, Chest, hip and leg

PERFORM ANCE DATA

P@atihty of Detection: Detect on sensitivity vanable Will detect att metal weapens, and often
discominates between them and innocuous metal objects (see notes).

Fa'se Alarm Rate: Lik ehhood of 'alse alar ms is extremely low (see notes).

Detection /Op eration Time: Tratfic flow is regulated by means of stop-go bghts; detecton is made in real
time

Detection Mechanism: Actwe fielii 15kHz + 1 percent.

Target Characteristics: Informaton not availab;e

Area (Volume) of Coverage: Wa:k-through portal.
Alarm Presentation: 16 LED indicators, relay contacts. Self-test capabihty: Lamp test ensures

processing of signals and hat signalindicator; are functoning
Resistance to Spoofing and

Tampering: Infor mation not available
ladoor/ Outdoor Operation: Indoor
Temperature: Informatic , rv t availab!e.

Humidity: Information not available.
Other Envirennetal

Characteristics: Informaton not available.
lateri.:e: All cables and connectors provided, buyer supphes power cord.

PHYSIC AL DATA

Search Coil Control Unit Indicator and
Control Unit

Sza: H 43%in (111cm) 21in (53 Scm) 6''2in (16 Scm)

W 96',zin (245cm) 23in (58.7cm) 15hin (39cm)
41 in (11cm)D 38%in (97.5cm) 12in (30cm) 2

Weight 1,440!b (650kg) 90ib (40kg) 251b (11.5kg)

Power (Primary / Secondary): 220V/50Hz,70VA. Other Voltages and frequences a,ailable

Emplacement: Less than 10ft (3m)in all directions required fo installat.on.

DATE CATALOG VOLUME SECTION CATEGORY DATA SHEET PAGE
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SUPPLYiLOGISTICS DATA

Documentation and Training: Decamentation informat on not avadable cperator s skJI required med en pee
notes)

Parts and Repairs: Infor mat;on r.ot avadab'e
Reliability: MTBF not avadable
Maintainability: M TTR not avadao'e
Warranty Information- Information not wai!able
Govertime-' or Professional

Standards: Information not avanable
Lead Time: informat,on not a sa,lable.

COST DATA

Unit Acquisition Cost: 59 000
Unit Installation Cost: Info mat:on not ava :able
Trainir.g Cost: informak , not avaLe

Maintenance Cost: L formation not avadable
Operation Cost: Infor meSco not avadab'e

NOTES

This device was evaluated in expent:, ental stage and the results were reported in U S Departenent o'
Transportahon report No DOT-TSC-OST 71-15 The eva'u anon was based on Government repcrts on an
expenmental mocel by the Federal Pepubhc of Gormany
Performance Pahng Exce' lent.

INSTALLATIONS

V-3 b 1-2
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WALK-THROUGH ALL-METAL DETECTION COMPONENTS
_. -

Manufacturer Federal Laboratones, Inc.
Sattsburg, PA 15631

(412)639-3511

MorJe! F L-6050- AN m

Reference Eva uat on Gude Procedure No. V-3 A NRC Icentificat on No.

N AR.R ATIVE DESCRIPTION

The Federal Laboratones FL-6050- AN is a wa!k-through metal detec:or whech emp;oys an acta e magnetic field
making the dev.ce capable of detecting atl types of metals Th:s device features automatic baiancing and a
sensitzsity adiustment control The detector is adaptable for remote control operation and is compat:ble with a
secunty system a! arm interf ace.

PERFORMANCE DATA

Probability of Detection: Infmmaton not avadabte.
False Alarm Rate: Informaten not avadaue.
Detection Operation Time: Throughput rate - 4 to 15 pecple per minute (depending on sensitnity lese:)

Detection Mechanism: Active field with automatic ba!ancing.

Target Characteristics: Capabte cf detecting all objects under the basic requirements of LEAA
N!LECJ-STD-060100

Area (Volume)of Coverage: Watk-through portal. 78.5;n high x 26an wide x 16in long (199x66x4 Icm)

Alarm Presentation: Aud.ble and visual (rreter indicaton) w;th se!ective deact:vation of auditie

possibfe
Self-Test Capability: Press-to-test switch on electronic control console.
Besistance to Spoofing and

Tampering: In'ormaten not available
Indcor/Outocor Operation: Informahon not available
Temperature: Information not available
Humidity: Information not ava 'able
Other Environmental

Characteristics: Information not available.
Interiace: Informa$on not available

PHYSIC AL D ATA

Size: Console 16' 2x3724x1814|n (42x9Cx46cm): Floor Spave 11tt2 (1m?) inclua:ng

wa!kway

Weight: 240:b (109kg).
Powei (Primary /Secondry): 115V ac,60Hz,20W.

Emplacement: Fixed instaHation.

SUPPLYiLOGISTICS DAT A

Documer.tation and Training: Informaton not avadab:e.
Parts and Repairs: Information not available.
Reliability: MTBF not availat!e
Maintainability: MTTR not avadable
Warranty Information: Information not available.
Government or Professional

Standards: Capab e of detecting test objects conforming to NILECJ-STD-060100.

Lead Time: Informaton not available.

DATE C ATALOG VOLUME SECTION CATEGORY DATA SHEET PAGE
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COST DATA

Unit Acquisition Cost: Informaton not available.
Unit installation Cost: Information not availabie
Training Cost: information not available.
Maintenance Cost: Informaton not available.
Operation Cost: Information not availabla

NOTES

INSTALLATIONS

V-3 b 2-2
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WALK-THROUGH ALL-METAL DETECTION COMPONENTS

Manufacturer Iraex, Inc.

6935 Wisconsin Ave.
Chevy Chase, MD 20015
(301)654-4550 __

Model FS- 1

Reference Evaluaton Guide Procedure No. V-3. A NRC Identificat:on No.

NARR ATIVE DESCRIP*lON

The Sentry Model FS-1 Weapons Detector is a walk-through structure employing a detector designed to detect
any metal by using pulsed magnetic fie!ds to excite transient eddy currents in target metal objects, and to sense
and process secondary signals dunng the ON and/or OFF time of the excitaton pulses. This unit is widely used
within government agencies and by major aviaton and industnal corporations. Double portal, co-planar portable
and bat +ery-operated versons are avadable for screening personnel or non-metaWic containers. Sensor coils are
encapsulated in ruggedized panels with formica fin:sh; console is constructed of heavy gauge aluminum with
solid walnut end-panels.

PERFARM ANCE DATA

Probability of Dete ilon: Detecton of .22 caliber handgun with non-ferrous frame or a 20z(579) knife with
confidence level of 95 percent or better; alarm level adjustable.

False Alarm Rate: Informaton not ava>Iable.
Detection / Operation Time: Informeton not ava: table.
Detection Mechanism: Puised magnetic field eddy current decay self-balancing -field 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 tamp: green stand by! normal lamp.
Self-Test Capability: Informaton not available.
Indoor! Outdoor Operation: Indoor and outdoor within temperature limits.

Resistance to Spoofing and
Tampering: Insensitive to fixed metal objects in vicinity. Relativety insensitive to

electromagnetic or electrostatic interference.
Temperature: 32 to 131 F (0 to FSC).
Humidity: Up to 95 percent.

Other Environmental
Characteristics: Informaton not available.

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

PHYSICAL DATA

Size: Passageway,1302x30x77:n (3tx76x196cm);Overall Arch Assembly,
13%x36x 79 bin (34x91 x202cm); Electronic Console.12bx 17%x6%in

(32x44x16cm).
Weight: Archway, 60lb (27kg); Console, 20lb (9kg)
Power (Primary / Secondary): 115/230V ac,50,60Hz. less than 100VA; battery operaton optonal.

Emplacement Sensor panels can be relocated to suit special applicatons.

DATE CATALOG VOLUME SECTION CATEGORY DATA SHEET PAGE
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SUPPLY, LOGISTICS DATA

Documentation and Training' instaif a:;on. eperation and maintenance rnanuas ava.lco!e Tra,ning informason
not avadabie

Parts and Repairs: PC boards and IC s are removabic and avaqabie.
Re!iability. MTBF not avadable
Maintainability: MTTR not avadabla
Warranty Information; One year from acceptance date so accordance to terms specif.ed in tet hnical

documentation
Governrnent or Professional

Standards: Meets requ, .ments of FAA Security Manual. Chapter 5. U S Bureau of
S'andards critena. NILECJ Standards for secur,ty leveis 1. 2 and 3

Lead Time: information not avadab:e

COST DATA

Unit Acquisition Cost informanon not avadable
Unit Installation Cost: Information not avadable
Training Cost. Information not avadable
Maintenance Cost: Information not avanable
Operation Cost: Informa' on not cvadable.

NOTES

INSTALLATIONS

V-3 b 3-2
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WALK-THROUGH ALL-METAL DETECTION COMPONENTS

Manufacturer infinetics, Inc.
1601 Jessup St.
Wilmington, DL 19802
(302)658-2471

_ .. .__

Model Fnskem Series 40

Reference Evaluation Guide Procedure No. V-3 A NRC Identificatiori No

N ARR AllVE DESCRIPTION

The Fnskem Senes 40 detectors are active fie'd all-metal walk-through detection devices which are " task
ootimized ' to concentrate on any selected metal (see notes for a desenption of the detection specialtie s of the 44
models available in Senes 40).

PERFORMANCE DATA

Probability of Detection: Manufacturer claims 100 percent scores in FAA cabbrations.
False Alarm Rate: Manuf acturer claims less than 5 percent in normal antrhyacking operatons

without emptying pockets. Lockout prevents any alarms from ambient
disturbances while the unit is not in actual service (the detector is active only
when a person occupies the detection zone).

Detection. Operation Time: Cycle times average 2 to 3 seconds (normal wa: king pace); operation t;me is in
microseconds; an automatic traffic monitor is used to control pedestrian traffic

Detection Mechanism: Active f, eld with electronic logic disenmination. Det:sct:on signal is composed of
ferrous and non-ferrous metal contnbutons

Target Characteristics: See notes.
Area (Volume)of Coverage: Walk-through portal
Alafm Presentation: Visual readout (indicator light); cptional relay for remote alarm devices.
Self-Test Capability: Troubleshooting facilitated through the use of function indicator l'ghts Failsafe

circe:try incorporated in the field generat:on unit causes it to shut down if the f: eld
is too high or toe low 1' ine unit is out of adjustment past its automatic correction
circuit limits, locks .As prevent further use

Resistance to Spoofing and
Tampering: Automatic nu'hng circuits; built-in shielding: insensitive to X-ray inspection

equ:pment, passing vchicles, elecincal nterference, and other site-specific
difficult.es.

Indoor,0utdoct 0,eration: Informaton not available.
Temperature: Informatior, not availab!e.

Humidity: Informaton not available.
Ottier Environmental

Requirements: Informaton not available.
Interfate: Informaton not availab!e ,

PHYSIC AL DATA

$de: See notes.
Weight: See notes
Power (Primary' Secondary): Nominalline input 50,60Hz,115V ac.1 SA,200W. sing'e phase;intemal

adjustment availtole for line voltage.
Emplacement: Informaton not available.

DATE CATALOG VOLUME SECTION CATEGORY DATA SHEET PAGE
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PERFORMANCE DATA

Documentation and Training: Instructons include comprehensive troubleshooting gude which permits
locating problems with a common VOM meter; no special tra:ning required

Parts and Repairs: Plug-in modules, spar 6 parts, etc , avadable from manufacturer.
Reliability: MTBF not avadable.
Maintalaability: MTTR not avadable. Modular construction for ease of part replacement, no

penodic maintenance required
Warranty information: Warranted for one year against parts and workmanship defects. After warranty

perod, repair modules are ava.iable at 30 percent of hst pnce
Government or Professional

Standards: Evaluated by FAA. Type 43. Model A (airport weapon detector) is cabbrated to
match FAA regulations based on a specific gun test.

Lead Time: Informaton not avadable.

COST DATA

Unit Acquisition Cost: Seo notes: GSA pncing
Unit Installation Cost. Informaton not availabio.
Training Cost No training required.
Maintenance Cost: Maintenance can be performed by semFskilled personnel cost informaton not

avadable
Operation Cost: Informaton not avadable

NOTES

Construction: Early models cmployed wooden detection planes. current models employ
molded plastic detection planes

Controls and Indicators on
operator's panet: Circuit Saturation. Low Field, Reset (optonal). Advisory (optional), Alarm Clear,

Power Supply Lamp, Sensitivity dial. Threshold Potentometer

ASSEMBLED DETECTOR

Specifications: Dome.stic (Overseas)
Noor Space 4 x4ft (12x1.2m)
Minimum Ceihng 7ft (2.1 n)
Std Aisle 30in P6m)
Weight 120lb (57kg)

SERIES 40 WALK-THRU DETECTORS
Type Detection Base Price 1-3 Units
Nn. Speclatty Domestic Overseas

41 BR ASS, Thin $2500 $2900
42 TIN, Thick 2750 3200
43 GUN, Lo Risk FAA airport regulattons 2600 3000,

438 GUN, Lo Risk; nuclear regulations 2600 3000
43C1 GUN, Med. Risk; pnson visit, cpurt. etc. 2600 3000
43C2 GUN, Hi Risk: pnson inmate, etc. 2600 3000
43D GUN. M-htarized for tactcal operaton 2900 3400,

44 LEAD, Thick & nuclear regulations 2750 3200
45 SILVER. Th;ck 2900 S400

V-3 b 4-2
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46 SILVER. Thin 2900 5400

47 GOLD, Thick 2900 3400

48 BR ASS. Th:ck 2750 3200

49 ST AINLESS, Non-magnetic 2825 3300

50 COPPER. Thick 2750 3200

5t ALUMINUM. T hick 2750 3200

52 NICKEL. Thin 2900 3400

53 NICKEL Thick 2900 3400

54 SILVERPLATE, Hi-quahty 2900 3400

55 COPPER, Thtn 2750 3200

56 ALUMINUM, Thin 2900 3400

57 GOLD, Th,n 2900 3400

58 GU N. Poor-quahty 2750 3200

59 BOMB COMPONENTS 28EL 3300

60 GEN PURPOSE: Mostly ferrous metal 2600 3000

61 GEN PURPOSE- Mostly non-ferrous metais 2750 3200

62 GEN PURPOSE: Pewter & brass 2750 3200

63 GEN. PURPOSE: All common meta!s 2825 3300

64 GEN. PURPOSE: Pewter & s.Ner 2900 3400

65 GEN. PURPOSE. Copper, bronze. steel 2900 3400

66 GEN PURPOSE- Nickel, zinc, cadmium. steel 2900 3400

67 GEN PURPOSE: Gold & silver 2900 3400

68 GEN. PURPOSE: Jewelry products 2900 3400

69 GEN PURPOSE: Electron:c assemtAes 2825 3300

70 MERCURY 2825 3300

71 CADMlUM. Thin 2900 3400

72 CADMlUV, Thi n 2900 3400

73 TITANILIM. Thir. 2825 3300

74 TITANIUM. Thick 2825 3300

75 PLATINUM. Thin 2900 3400

76 PLATINUM. Thick 2900 3400

77 ZINC, Thin 2740 3200

78 ZINC, Th:ck 2750 3200

79 AUTOMOTIVE MECHANICAL ASSEMBLIES 2600 3000

80 POWER TOOLS 2600 3000

INSTALLATIONS

V-3 b 4-3
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WALK-THROUGH ALL-METAL DETECTION COMPONENTS

Manufacturer Outokumpu Oy
P O.B 27
02101 Espoo 10
Finland
(See Note 1 for U.S distributor)

Model METOR 112.0508 __

Reference Eva'uation Gu,de Proceduro No. V-3 A NRC Identit-caton No.

N ARRATI'E DESCRIPTION

The METOR Detection System Model 112.0508 is a walk-through system capable of detect:ng the presence of
both ferrous and non-t errcusmetals. The unit is supplied with an efectronics console of sohd-state circuit design
ANch may be adjusted to aHow the un:t to detect objects of vanous rmnenum sizes The coil assemo!y is of
ethptica: geometry and is of rugged des:gn for both indoor and outdoor operaticn The unit rnay be used adjacent
to ot.,er units by synchronous interconnection of ai! units.

PERrORM ANCE D ATA

Probability of Detection: 95 percent dependent upon minimum target sens:tiv:ty.

False Alarm Rate: 5 percent. occas.ona! response to meta! supports in shoes.
Celection| Operation Time: 20 persons per minute Alarm circu,t latch is reset autori,3tica"y one second after

alarm act: vat on: maaaa! reset optiona!.

Detection Mechanista: Actae fded detect.on based on conductivity; multidirectional fietd for uni'ormity of
coveraae wimin the porta! Nominal operating frequency: 384Hz. adjustable from

93 to 1000Hz

Target Characteristics: Sr,all knives and guns
Arca(Volume) cf Coverage: Wa!k-through portal

Alarm Presentation: Autible a! arm (optronah. visual a: arm (red lamp), auxihary re'ay contacts

Self-Test Capability: Informat,on not ava;Iabte

Resistance to Spoofing and

Tamperirig: Respense to extraneous metc! objects and electncal d-st ubances is low < see
Note 20 electronics controis are access.ble by way of a !ocked cover

Indoor Outdoor Operation: Capable of both, w!:hin environmental hmits.

Temperature: 19 to 131 F ( - 10 to + 55C)
Humidity: Less than 95 percent

Other Enviroamental
Chararteristics: Informat,oa not ava lab |c

Interface: 25't(7 Sm) ccmmunicanons cab:e st.oped (connectors factoryansta!'ed) Relay
contacta for aux:bary a! arm rated for the fo!!cw.ng max mum resistive io3d
100V A ac. 54V A dc. rnax: mum vottage 250V. manmum current. 2A

PHYSIC AL DATA

Sue: Co'Is. Sft high x 8:t iong x 5ft w.da (2 h2 4x1 Smr Electron cs pu age.
13 ex19 7x7 8;n (35ciE0x18 ScrN

Weight: M0ib 226kg)
Power (Primary Secondary): 11C or 22CV ac * 15 percent. 40 to 60Hz. 25VA.

Ernplacement. F.xed insta3at:on. etoca'ab!a.

CATE CATALOG VOLUYL SE CTION CATECORY D ATA SHEET PAGE
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SUPPLY / LOGISTICS DATA

Documentation and Training: Operat:ng manual, maintena,ce manual, operator skol required is medium (see
Note 2) Sufficient training informaton contained n operating manual, so that
formal training not usuaHy required, however, training is available.

Parts and Repairs: Service and parts are avadable from the distributor (Satt Lake City)
Reliability: MTBF not available.
Maintainahity: MTTR not avadable.
Warranty Information: One year warranty on workmanship and materials
Government or Professional

Standards: Information not avadable.
Lead Time: Dehvery 5 weeks after receipt cf purchase order

COST DATA

Unit Acquisition Cost. 55.350 (F O B. Saf t Lake C.ty UT), quantit', drscounts avadable, spare
electronics conscie. 52.850

Unit Installation Cost: Information not available.
Training Cost: Distributor cffers training at $ 75 to $100 per day plus travel expenses
Mainte.. oct Cost: Information not avadable.
Operation Jost: Information not avadable.

NOTES

1 U S Repesentative Harnson-Cooper Systems Inc.
AMF Box 22014g
Sa't Lake City, UT 84122
(801)293-2343

2. This unit was tested by the DOT Transpor*ation Systerns Laboratory with the fo!!owing res uits (refer to Report
No. DOT-TSC-OST-71-15)

Performar'ce Rat 4ng Excenent
Cost Effectiveness Good to Excenent.

3 Options and accessortes
Aad.ble alarm pactory-instaded)
Aud.ble afarm (kit)
Conscie-mounted reset switc i
Remote foot switch uth 12ft(3 6m) cable for manual reset
Dual-tevel sensit:vity undependent!y adjustable)
Remote foot switch w.th 12+'(3 6m) cab;e for dual-level sens:tivity

INSTALLATIONS

V-3 b 5-2
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WALK-THROUGH ALL-METAL DETECTION COMPONENTS

Manufacturer Outokumpu Oy
P.O B 27
02101 Espoo 10
Finland

(See Note 1 for U S. distributor)

Model METOR 112 0843

Reference Evaluation Guide Procedure No. V-3. A NRC Identihcaton No.

N ARRATIVE 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 supphed with an electronics ccasole of sohd-state circuit design which a|iows for
adjustment of detecton sensitivity to enable the unit to detect varous min: mum Dze objects. The coil assembly
consists of four main parts: top, f|oor and two sides. Each secton 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

PERFORM ANCE D ATA

Ptnbability of Detection: 95 percent, dependent upon minimum target sensit:vity (see Note 2).
False Alarm ve: 5 percent (See Note 2).
Detection / Ope ition Time: 20 persons per minute Alarm circuit latch is reset automat;cally one second after

alarm activation; manual reset optional.

Detection Mechanism: Active field detecton based on conductivity; multidirect onal field for unitormity of
coverage within the portal. Nominal operating f requency: 384 Hz; adjustable f rom
90 to 1000Hz.

Target Characteristics: Sma:I knives and guns.
Area (Volume)of Coverage: Wa'k-through portal.
Alarm Presentation: Audible alarm (optonal); visual a| arm (red hght); auxikary relay conm cts
Sett-Test Capabilities: Informaton not availab!e.
Resistance to Spoofing and

Tampering: Shield:ng provided to ehminate spurcus signals; electronics console controls are
accessible by way of a locked cover.

Indoce|0utdoor Operation: Capable of both within environmental hmits.
Temperature: 19 to 131F (- 10 to + 55C).
Humidity: Less than 95 percent.

Other Environmental
Characteristics: Informaton not avMable.

Interface: 25ft(7.5m) communicatons cable supphed (connectors f actory-insta:!ed) Relay
contacts for auxihary alarm rated for the foilowing maxrmum resistive load 100
VA ac,54VA oc, maximum voltage. 250V, maximum current 2 A; 20ft (6m) power
cable supphed.

PHYSICAL DATA

Coi Configurat on:93.3 n long x 83.n h4gh x 33 Sin wide (237x210 ex85cm);lSize:
Electronics Conscie: 13 Bin long x 19 7.n h gh x 7 ein wide (35x50x18 Scm)

Weight Coil- 275:b (125kg); Electronics package 30lb(14kg).
Power (Primary / Secondary)- 110,117,220 or 230V ac,40 to 60Hz, voltage tolerar ce, t 15 percent Power

wnsumpton,25VA
Emplacement: Fixed instal!aton, relocatable

DATE CATALOG VOLUME SECTION CATE GORY LATA SHEET PAGE
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SUPPLY, LOGISTlCS DAl A

Documentation and Training: Operat ng manual, maintenance manual minimurn operator ska required.
suff.cient training information coritatned in operat,ng manual so that formal
tra<ning is not required, however, train.ng n, availab e

Parte and Repairs: Service and parts are avauable fro.n the distnbutor
Reliability: MTBF not avar!able.
Maintainability: MTTR not avadab!a
Warranty information: One year warranty on matena:s and workmansh p
Government or Professional

Standards: Informat on not av adable
Lead Time: Dehveg 5 weens at*er recett et purchase order

COST DATA

Uni acquisition Cost: $4 900 f F 0 B Saft Lake C<ty. UT). quant ty dscounts avac m e: spare
electren cs consoie. $2.850

Umt Installation Cost. In'orm at on nct avadable-

Training Cost: D stra or cffers training at $75 to 5100 per day, p.us t< a.ei expenses
Maintenance Cost; Informat.cn not availatJe
Operation Cost: infannat,on not avadab e

NOTES

1 U S D:str,butor Ha'nson R Coot er S, stems Inc.
AMF Box 22014
Satt Lake City, UT 84122

2 This un;' :1ar been tes'ed and eva'uated by tne Cana6an M nistry of Transpedat on. the test repod was not
yet avadable

3 Ophens ard Accessones-

Aud,tM a arm tf actoryonsta!|ed)
Aud.b'e a! arm (kit)
Consete mounted manual reset switch
Remote foot sw'tch vth 12tt (3 Em> cable for manua! reset-

DudMe'.el sensitiv.ty (ndependent|/ adjustable)
Remote foot smtch with 12ft(3 6m) for dua levet sensitivdy

INSTALLATIONS

V-3 b 6-2
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WkLK-THROUGH ALL-METAL DETECTION COMPONENTS

Manufacturer Philips Electronics Instrur ents,Inc.
750 S. Fu| ton Ave.
Mt. Vemon. NY 10550

Model WT-1
__

Reference Eva|uation Guide Procedure No V-3 A NRC Ident f. cation No

N ARRATIVE DESCRIPTION

The Phsps Metal Detector. Model WT-1,is a walk-through device employing pulse-wave technNogy to provide
the abihty to 0 scnminate between rr "its as well as to achieve insensitivity to fixed metal oojecs in the vicindy
Alarm tevels are adjustab?e over a t road range allowing for normal detection of a .22 cabber handgun w th a
non-ferrous frame or a 202(56g) knife with a confidence tevel of 95 percent or better The device can be pro-
grammed to alarm selectively on certain classes of metals

PERFORM ANCE DATA

Probability of Detection: .22 cahber handgun with non-ferrous frame. 202(56g) kn:fe at greater than 95
percent confidence level

False Alarm Rate: Dependent upon sensitmty adjustment
Detection / Operation Time: "High" throughput, rea; time operat:on.
Detection Mechanism: Pulsed field
T?rget Characteristics: 22 cahber handgun with non-fer;ous frame. 202(569) knife
Area (Volume)of Coverage: Wa:k-through portal - 13':x30x77:n (34186x196cm)
Alarm P esentation: Red alarm iamp: aud ble alarm with volume control: provision for remote a! arm

devices up to 200ft (61m) from console (remote alarm relay contacts)
Self-Test Capabihty: Information not avadable
Re'sistance to Spoofing and

Tampering: Complete RFI shielding. insensitae to fixed metal objects in vicin!ty; electronics
conscie equipped w,tn keylock cover

Indoor;0utdoor Operation: Within environmentat limitations
Temperature: 19 to 131 F (- 10 to + SSC)
Humidity: Less than 95 percent
Other Environmental

Characte'Istics: Information not a<adable.
Intedace: Remote a! arm devices operable up to 200ft(61 m) from conso'e by way of

shielded pair Cable, remote alarm contacts are access:ble at screw termina!s in
the rear of the conso!e.

PHYSIC AL DATA

Size: Arch Assembly: 13' 2x36x 79' 2in (34 x 91 x202cm): Electronic Console-
12' 2x17' 2x6% n (32x44x16cm). System Volume: 7' 2ft3 (0 2m3)

Weight: Arch assemb!y 60!b (27kg); electronic console 20tb (9kg)
Power (Primary' Secondary): 115V or 230V ac. 50,60Hz 100VA.

Emplacement: Portable: requires .15ft (0.3m2) floor space2

DATE CATALOG VOLUME SECTION CATEGORY DAT A SHEET PAGE

31 Daember 1976 V 3 b 7 1
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SUPPLY! LOGISTICS DATA

Documentation and Training: InstallatK>n and operation manual, maintenance manual Training information
contained in operaton manual

Parts and Repairs: Information not available
Reliability: MTBF not available
Maintainability: MTTR not available
Warranty Information: Information not available
Government or Prof essional

Standards: Complies with NILECJ-STD-060100 for walk-through metal detectors
Lead Time: Information not ava.!able

COST D ATA

Unit Acquisition Cost: infonnation not ava lable
Unit lostallation Cost: Information not ava>lable
Training Cost. Informat;on not avaitable

Maintenance Cost: Information not available
Operation Cost: Information not avahbie

NOTES

INSTALLA livr4S

V-3 b 7-2
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WALK-THROUGH ALL-METAL DETECTION COMPONENTS

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

Model 773LF

Reference Evaluaton Guide Procedure No. V-3 A NRC Identification No

NARR ATIVE DESCRIPTION

The Rens 773LF Personnel Scanner is capable of detecting both ferrous and non-ferrous metals ut.lizing an
active timeirate sensitive, low frequency system The unss sensitisity may be adjusted to accommodate vanous
levols of secunty. The unit is a walk-through detector which has no ramp and is easy to set up and take down The
controlinstrumentaten is built into the walk-through unit and five operatonal frequencies are available for multi-
pie unit installations. The control console features al solid-state components

PERFORMANCE DATA

Probability of Detection: Information not available.
False Alarm Rate: Informaton not avadable
Detection / Operation Time: Informaton not available
Detection Mechanism: Active field.
Target Characteristics: Mformaton not avadable.
Area (Voluma) of Coverage: Wa;k-through portal.

Alarm Presentation: Aud:ble indcator; meter; visual indicator

Resistance to Spoofing and
Tampering: Control unit mounted out of reach atop tne walk-through gate.

Indoor / Outdoor Operation: Informaton not available.
Temperature: Informaton not available.
Humidity: Information not available.
Other Environmental

Characteristics: Information not available.
Interface: Information not available

PHYSICAL DATA

Size: 26%x37%x87%in (68x95x222cm).
Weight: Approximately 200lb (90kg) with control unit.

Power (Primary / secondary): 110/120V ac. 50<60Hz,14,30W. overseas opton to 230V ac.

Emplacement: Portable, optonal wheels and transporting bars avadable.

SUPPLY / LOGISTICS DATA

Documentation and Training: Informaton not avadable.
Parts and Repairs: Factory direct repair service: temporary service raplacement units.

Reliability:, MTBF not available.
Maintainability: MTTR not available.
WarrantyInformation: Informaton not available.
Governmsnt or Profess!onal

Standards: Informaton not availabla.

Lead Time: Informaton not available.

DATE CATALOG VOLUME SECTION CATEGORY DATA SHEET PAGE

31 December 1976 V 3 b 8 1
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COST DATA

Unit Acquisition Cost: Information not available.
Unit Installation Cost: Informahon not available.
Training Cost: Information not avadable
Maintenance Cost: Information not ava 'ab:e
Operation Cost information not ava; able.

NOTES

INSTALLATIONS

V-3 b.8-2
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WALK-THROUGH ALL-METAL DETECTION COMPONENTS

MdDufJcfuter Sen-Tek Inc.
2846 N E.19th Drive
P O Box 56
Gainesville, FL 32602

(See Note 1 )
(904)377-1002

Model SMD-1000W
._

neference Evaluaton Guide Procedure No. V-3 A NRC Identificaton No.

N ARRATIVE DESCRIPTION

The SMD-1000W is a walk-through metal de'ector capable of detecting all metaf s both f errous and non-f errous
The extremely low magnetic fie!d of the search coils (1 to 2 gauss) ensures no damage to watches, pacemakers,
etc. The system consists of a walk-through arch-type gate, a pedesta!-mounted control con: md a 15 foot

(4 Sm) interconnecting cable assembly. The system is portable and wi|| fit through all standard cuoi, The
electronics employed is sohd-state mounted on plug-in pnnted circuit boards. The SMD-1000, which was for-
merly manufactured by Sperry Rand, was evaluated by the U S. Department of Transportaton (see Note 2).

The system has two separate detection channels; one for each side panel of the watk-through gate. Each panel
is a separate. distinct rnetal detector. Thus, the unit could be converted to bedt-in applications of v ar:ous pasr ge
dimensions with only minor structural modifications Pushbutton-contrelled logic allows the operator the cao.ce
of employing either or both of the Mo detection channels to sense metal This is usefulin preventing faNe alarms
if much traffic near one side of the gate is necessary in an installation

PERFORMANCE DATA

Probability of Detection: Informat;on not available.

False Alarm Rate: Informat on not availab!e
Detection / Operation Time: Informaton not avadable
Detection Mechanism: Active field.
Target Characteristics: Informaton not avadable.
Area (Volume) of Coverage: Informaton not available
Alarm Presentation: At high and medium sensitivity visual indicator for each channelindicates whK,n

sidn the metal object is passing near; at low sensittv.; * both indicator hghts |
illuminate when metalis present. Adjustab!e audio i

Resistance to Spoofing and
Tampering: Batanced field detection;interconnecton cables electrostat cal!y sh,e:ded,

electronics are contained in fiberglass console w th locking cover.

Indoor / Outdoor Operation: Information not available.
Temperature: Information not ava:lable.
Humidity: Information not available.
Other Environmental

Characteristics: Informaton not available.
Interface: 15ft(4 Sm) connecting cable provided (cate to console) w:th potanzed p!ug ends

PHYSICAL D ATA

Size: Control console. 9x14x6' 2in (23x36x16 ScmL total height on pedestal. 40in
(102cm); Wa!k-through gate. 6t :ft(2m) h.gh x 30in (76cm) wide

Weight: Console and pedestal,35tb(16kg)
Power (Primary Secondary): 115V ac or 230V ac.1.5A,50 60Hz (voltage selection by means of transformer

taps).
Emplacement: See Note 3

DATE C ATALOG VOLUME SECTION CATEGORY DATA SHEET PAGE

I 31 Decemt'er 1976 V 3 b 9 1
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SUPPLY / LOGISTICS DATA

Documentation and Training: Instruction manual containing circuit diagrams and ma:ntenance guidehnes
Training information not ava:lable.

Parts and Repairs: Informaton not avadable
Reliability: MTBF not available.
Msintainability: MTTR not avadable.
Warranty Information: One year warranty.
Government or Professional

Standards: information not avadable.
Lead Time: Informaton not avadable.

COST D ATA

Unit Acquisition Cost: Oty.1 'o 3, $2 350 00 each, Oty 4 to 10. $2.130 00 each
Unit installation Cost: Informaten not avadable
Training Cost: Informaton net avadatse
Maintenance Cost: Information not avadable
Operation Cost: Informaten not avadable

NOTES

1. This device is an improved version of the Sperry Rand SMD-1000 unat. (Sen-Tek has taken over the man-
of acture of this device from Sperry Rand).

2. Peport No DOT-TSC-OST-71-15
3 Units are suppbed w;th diff arent operat:ng frequencies (dos!gna'ed in tetter sufS after model number) Units

on the same frequency must not be operated wthin 100 feet (30m) of one another or iriteraction w'!I occur.
Units having different operating frequenues may be operated near one another

INSTALLATIONS

,
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WALK-THROUGH ALL-METAL DETECTION COMPONENTS

Manufacturer Solco Engineenng Inc.
9555Cozycroft Ave
Chatsworth, CA 91311

(213)882-2755

Model Electro Search
Vll, Vill, IX, XI

Reference Evaluation Guide Procedure No. V-3. A NRC identification No

NARR ATIVE DESCRIPTION

" Electro Search" metal detection systems are waik.through units des!gned to detect ferrous and or non-ferrous
metals or combinations of metals. Each is designed with an automatic ba!ancing feature for ease in operat.on.
visual and audio signals for immediate indcaton of detected metal, a vanable sensitivity cor: trol to ad(ust to
individual targat size. and a hand scanrer (refer to Catalug Sheet V-3 a 4 to pinpoint the exact location of the
detectec metah Units are installed by Soico factory representatives.

PERFORM ANCE DATA

Probability of Detection: Informaton not available.
False Alarm Rate: Inforrnatien not available.
Detectiorv0peration Time: Information not available.
Detection Mechaalsm: Active f:eid.
Target Characteristics: Informaton not available.
Area (Volume) of Coverage: Waik-through portal.
Alarm Presentation: Audo and visual (lamp and meter indication); optional remote audio alarm and

remote control relay available.
Resistance to Spoofing end

Tampering: Shield:ng provided to minimize radio frequency interference. Electronics
supplied in a secunty cabinet. Optona! pedestal cabinet wtth secunty lock
available for all models.

IndoorOutdoor Operation: Informaton not available
Temperature: Informaton not available.
Humidity: Informaton not avai!able.
Other Environmental

Characteristicsf Informaton not available.
Interface: Informaton not available.

PHYSICAL DATA

Size: Informaton not available.

Wel0 t: Informaton not available.h

Construction: Information not available.
Power (Primary / Secondary): See notes.
Emplacement See 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
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SUPPLY / LOGISTICS DATA

Documentation and Training: Informaton not available.
Parts and Repairs: Informaton not available.
Reliability; MTBF not available
Maintainability: MTTR not aradaolo.
Warranty information: Informaton not available.
Government or Professional

Standards: Designed to meet NRC Regulating Guide 5.7 requirement: for minimum meta,
detecton.

Lead Time: Informaton not ava:lable.

COST DATA

Unit Acq iisition Cost: Information not available.
Unit inst allation Cost: Iriformaton not available.
Training Cost: Intorn aton not available.
Maintenance Cost; informaton not available.
Operation Cost: Informaton not available.

NOTES

MODEL Vil MODEL Vill MODEL IX MODEL XI

Emplacement Portable Fixed Instanaton Fix,-d installaton Portable

Power Supply Commercial Commerc'al ac Cornmercial ac Commercial ac
ac and or power ar.d or rechargeable power
battery batteries for

un!nterrupted service

Other Features four Ecutoped with a Designed to
t:mes the detec- d9tal readout detect dense
tion capabaty perm;tting identifi- metal in which
of Mod Vll cat on of concea!ed other metal articles

metal and a relay could be passed
for remote control
of other ecuipment.

INSTALLATIONS

V-3 b 101
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WALK-THROUGH ALL-METAL DETEUT10N COMPONENTS

Manufactucer Sperry Rand, Sensor Group
Gainesville, FL 32601

(Sae Note 1.)
(904)372-0411

- _ _ . _ _ .

Model SMD-1000

Reference Evaluation Guide Procedure No. V-3 A NRC identification No.

N ARR ATIVE DESCRIPTION

The SMD-1000 is a weapons detector which is capable of detecting both ferrous and ron-ferrous metals. The
unit consists of two assemblies: a wa|k-through gate, and a control console Gates and consoles are fully inter-
changeable The gato and console can be separated ur" a feet (4.5m) via a supplied cable. This weapons
detector oroduces alarms for ferrous and non-f errous .. eats independently on the oght and lef t sides of the gate
in the form of sudo and or visual alarms. Sensitivity is adjustable to three levels. Evaluated by DOT (see Note 2)

PERFORMANCE DATA

Probability of Detection: Informaton not available.
False Alarm Rate: Informaton not available.
Detection / Operation Time: Real time; wa!k-through gate
Detection Mechanism: Active element detector, eddy current decay.
Target Characteristics: Informaton not available.
Area (Volume) of Coverage: 6.5ftx30in (2mx76cm) in plane of gate.
Alarm Presentation: Visual and adjustable audio.
Indoor |0utdoor Operation: Pnmanly indoor, outdoor environment limited
Resistance to Spoofing and

i ampering: Electronics console equipped with lock; no power une supervision.T

Temperature: Informaton not available.
Humidity: Information nct available.
Other Environmental

Characteristics: Informaton not available.
Interface: Standard ac outlet.

PHYSICAL DATA

Size: Gate: 6' aft (2m) t;gn,30in (76cm) wide. Console: 9x14x6' on (23x36x16.5cm);
40in (102cm) high pedestal

Weight: Gate. (incl. ramp).165|b (75kg): Console. 20lb (9kg).
Power (Primary / Secondary): 115!230V 50 60Hz, no secondary
Emplacement: Console mounts on pedestal, counter top. desk or wafl bracket; su'ficient space

for gate required, not protab!e. but eassy retocated

SUPPLYiLOGISTICS D ATA

Documentation ar'd Training: Information not available; no previous expenence or long-term training required.

Parts and Repairs: Replacement pnnted circuit boards exchanged at factory; serv:ceable via
conventonal test gear and troubleshooting techniques.

Reliability- MTBF not available.
Maintainability: MTTR not available.
Warranty information: Information not available
Government or Prof essional

Standards: Informaton not available
Lead Time: Information not avadab!e.

D AT E C AT ALOG VOLUME SECTION CATEGORY DAT A SHCET PAGE

31 December 1976 V 3 b 11 1
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COST DATA

Unit Acquisition Cost: $1.950 00. F O Es.. Gainesville. FL; r.uantity discount available.
Unit Installation Cost: Information not available.
Training Cost: None.

g mintenance Cost. Information not available
Operation Cost: -'ormation nc' avadable.

NOTES

1. Sperry Rand no longer manuf actures this device. parts can be obtained from. Sen.Tek. Gainesville, FL
32601, Tel (904) 3771002.

2. This unit was tested by the DOT Transportation Systems Laboratory (refer to Report No. DOT-TSC-OST-
71-15).

INSTALLATIONS

|
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SNM DETECTION COMPONENTS

Special nuclear material (SNM) monitors sense the presence of
ganr a radiation produced both by radioactive decay o. curring in
soil, rocks and air (natural background radiation) and by radio-
active decay occurring in SNM or other radioisotopes which may be
within the nonitor's field of view. Both sources of radiation can
be highly variable. The natural background radiation varies geo-
graphically from a few microrcentgens per hour in some regions,
such as the southeastern United States, to as high as approximately
25 nicrorcentgens per hour in Rocky flountain 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 by the monitor is a constraint on its ability to deter-

nine 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 alams are

minimized by setting the alam level high enough so that the varia-
tion in the background count is unlikely to exceed this threshold.
The false alam rate then will remain reasonably constant as the
background radiation changes. As the SNM that is to be detected pro-
duces a . signal or not 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.

DATE VOLUME SECTioN CATEGoPY SHEET PAGE

31 DEC 1976 V 4 a 0 1
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Comercially available 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 ur,it. The types of gamma detectors used are solid,
liquid and crystal scintillators and Geiger tubes. In a scintil-
lator light pulses are produced as gama radiation and absorbed by
the material. These pulses are converted to electrical signals by
means of a photonultiplier. Liquid, plastic and sodium-iodide (NaI)
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,
nuch less sensitive than scintillators and are used prinarily for
radiological health 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 deternine if it is protassing background signals
or background plus source signals. In this way the background
can be updated continuously, and separate alams can be generated
if the background exceeds a preselected threst.old.

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 enaugh so that the signal is no longer detectable, and the
monitor will no longer have adequate sens'rivity. If the sensitivity
of a given monitor configuration is found to be background-limited,
it may be possible to increase the signal by modifying the configur-
ation (e.g., by decreasing the distance between the target material

oATE Volume SECTloN CATEGORY SHEET PAGE
31 DEC 1976 V 4 a 0 2
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and the detector, or by adding shielding in an appropriate way). In
any case it is best to select a monitor location that has a back-

ground low enough for proper operation. Increases or other varia-
tions in background radiation at 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) naterial around the monitor (circumvention); by noving the
source rapidly through the monitor (for example, by throwing it or
swinging it through the ncnitor 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 of barriers and supervision of the traffir flow is

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 ronitor. Such a shielded source might also be undetec-
table by means of a metal detector unless special provision is made
to operate the netal 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.

DATE VOLUVE SECTioN CATEGORY sHECT PAGE
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SNM DETECTION COMPONENTS

Manufacturer IRT Corp.
P.O Box 80817
San Diego, CA 92138

(714) 565-7171

Model PRM-110

Reference Evaluation Gu:de Procedure No. V-4 A NRC Identificaton No

NARRATlVE DESCRIPTION

The PRM-110 Portal Monitor for SNM (see Note 1) employs two vertical liquid scintillator gamma radiation
detectors that, with a connecting cable tray, form the portal Lead shielding (252 mil (6.4mm) thick) is used to limit
the senNtive area of the doorway to an area just beyond the portal An infrared light barnef is positoned at the
entrance to the portal to indecate occupancy; a door sw:tch or door mat can also be used for this purpose. The

tble tray at the top of the portal houses the pnotomdt! plier power supply, signal cond:tioning electronics and a(
single channel ana!yzer (SC A) The signals produced by the SC A are transmitted to the PRM-110 console
control unit which processes them by means of a microprocessor programmed to operate in two mc hs,
background and agnal In the background mode, the monitor averages the background radiation levei at er a
period of 1.5 smands, and determines the statistical vanance When the portal occupancy monitor is in:errupted.
the unit tr ansfers to the signal mode in which the " occupied" radiation count is deterrnined and compared to the
background and vanance (alarm level). The signal nxxf e continues for about 1.5 seconds (or " ore as adjusted)
unless the occupancy monitor is strli interrupted, in whKh case, the signal mode cont!nues until about 15 sec-
onds a*er occupancy terminates if the signal level exceeds the calculated alarm level, an alarm condition
occurs. A master alarm indicator is tumed on ator g with a smaMer ''high signal" a| arm ind.cator, and relay
closures are provided for external remote alarm in6cators. This unit, which is useful for the detection of 21s U or
23'Pu 2nU, was fuuy evaluated by the Los Alamos Sc:ent:fic Laboratones (LASL).

PEPFORMANCE DATA

Probability of Detection: See Note 2. ERDA sens:tivity test results.
False Alarm Rate: Functon of alarm level settings (<r multipher) See Note 3: af arm rates per

passage are adequate to meet ERDA requ,rement of less than or e f a!se a: arm
pe- 8-hour period

Detection Operation Time: Approximately 1.5 seconds (adjustable).
Detection Mectianism: Liqud sc:ntillator gamma detector.
Target Char:::teristics: 2:5U or 2"Pu mU. (See Note 4 )
Area (Volume) of Coverage: L ead shielding used to I mrt sensitive area of doorway to the area just beyond the

pcrtal.
Alarm Presentation: Visualindicaton of alarm for both high signal and high or low background.

provisens for remote alarm v:a relay (a: arm ta:ch manual reset).
Resistance to Spoofing and

Tampering: The monitor is vulnerable to certain modes rf transportirig sources through it,
e.g : shield.ng by lead orother meta!s, rapid movement of the source through the
sensitive area, etc. (this is not a un que weakness). Sensitivity adjustments. $.tr
are protected by a locked, transparert door on the front of the cont. ' ..cudute

Indoor / Outdoor Operation: Basically an indoor instrument. no weather protection is provid x1, and the
opera'ing temperature range does not extend be!ow freezing

Temperature: Informaton not availabic.
Humidity: Informaton not asa; able.

Other Environmental
Charactertstics: Information not available.

Interface: Cams for photomu'ttpliers, power supply s:gual condit:oning boards. control
unit, occupancy monitor and single channel analyzer are provided

DATE CATALOG VOLUME SECTION CATEGORY DATA SHEET PAGE
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PHYSICAL DATA

Size. Portal 3x6ft (0 9x2m)intenor; 4 5x8ft (1.3x2 4m) extenor. Scinticators 4en
diameter x 6 5ft tong (10 2cmx2 Im).

Weight: Informaton not ava. lab |e
Power (Primary Secondary): 110V,60Hz (both detector and control unit) No emergency power is provided
Emplacement: Instaliat.on requires mechanical assembly of scintillators and connecting tray,

insta:!ation of interconnect:ng cables, abgnment of optica! barner (if used). and
cal brationi

SUPPLY / LOGISTICS DATA

Documentation and Training: Intnmation not ava:lable.
Parts and Repairs: Information not available.
Reliability: MTBF not available.
Maintainability: MTTR not available
Warranty Information. Information aot avadable
Government or Profes;ional

Standards: ERDA approved Desegned to comoiy fully with NRC Regulatory Guide 5 27 and
ERDA Personnel Dncrway Mon. tor Standards A 2-73-2-3. A-2-74-211. and
A -2-75-298

Lead Time: Informat:en not avaJable.

COST DATA

Unit Acqaisition Cost: Intermat.on not asadable
Unit Installation Cost: Informat:on not ava:tobte
Traising Cost: informat;on not avaJWe

Maintenance Cost: Informat!on not avslable.
Operation Cost: Information not avabble.

NOTES

1. For high backoround environments (to 10mflhr). IRT Model PRM-110S is available whrch errploys adds
tionallead shield:ng. lin (2 54cm)

2 ERD A Sensit:v.ty Test Resofts.
Sensitivity tests (2a) were performed in a background of 25 p R hr (2b) and a mondor background rount rate
ot 2000 cts,0 25sec.

Doorway A' arm Level False A arm
Width Setting (2dl Rat' Sma"est Fraction of Passages

Source (2c) (m) (M. 2 b r (Passages) Detected for the Two-source Posrtions
log mu O 63 35 1 per 4781 ,i

e chace

log U 0 76 30 1 per 1247 0 63
sphere

lg m Pu 122 (2el 4.5 neghg.ute 1 00

(2a) Tests pedormed in the locaton deterrmned to be the least sens.uve of the portal on tne center piane
be%een dEttectors at ;he head and ioot regions

(2ts) Background as measured with Technica! Assoc!ates PUG-1 Nal Survey Meter.
(2c) Descr: bed in ERDA standards

V-4 a 1-2
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(2d) Lower values of the a mutttpher (M) resulted in unacceptabiy high false aurm rates, h:gher settings resuited
in inaaequate sens,tmty for 235 U st the spacing used.

(2e) Based on ERC A test results. wider spacing would have produced an acceptable monitor for23s Pu onty for
the test conditons.

3. Observed statistical f alse atarm rate (interruption rate of 6 min and nightime hours)

A; arm Level Sett:ng Fa|se Atarm' Number of

( M. 2). r Rate Hours Observ ed

30 8 01 x10 * 367 3
or

1 per 1247 passages
35 2 08x10 * 638 3

or
1 per 478P passages

*The tatse alarm rate is per passage, wh:ch includes five tests. I e. five 0 25-second count intervais are pro-
ces sed in signal mode at each passage Queueing in the doorw sy or use of an ept.ca! dccr switch when the door
could be held open for iorg penods of time, will increase the t;me the mon. tor stays in the signa! mode and wdl
,ncrc ase the number of fNse aiarre.s per eight-hour perod

4. estimated r..ose sens'!mty cf the PRM-110 mon, tor at miromum and maximum background count rates
Mon, tor Conhguration Backg*ound Man,rnum Detectable

W,dth Alarm Level Counts. 0 25 sec( R hr) Unshteided Sphenca!

<m) Setsog Mass (g)

:M .')
2

23 U mPu

0 76 3 560 7 32t02 0 08

0 76 3 2603 33 'O O 25

0 76 35 560 7 22 '2 0 0E

O 76 35 4139 52 IL 0 25

Minimum count rates are from sstirnates of an isotopic-source-f ree tsackground .n the southeastem U S Monfor
sh'eid<ng is 252 mil (0 64cm) Pb ThacLer shielding would raduce back ground end improve the monitor sen 3 t|v;Ty
Plutonium sensitivities hsted a,e estimah4 frommy m Pu ,elatwe sensMty in a number cf ir,struments
Uranium sensitmties are extrapotations from rneasurements PU-239 and sevrce comp.osit;on are spec f ed in
the ERDA standards Source movement through the por1alis at its ' east sens,tive IOCatton at a normal wa mg
pace

"'TALLATIONS
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SNM DETECTION COMPONENTS

Manufacturer National Nuclear Corp
3 t 50 Spnng St.
Redwood City. CA 94063

(415)364-2880

Afodel DM-2

Reference Eva'uaton Guide Procedure No. V-4 A NRC Identification No
_

NARR ATIVE DESCRIPTION

The Natonal Nuclear Corporat on Door Mon: tor, DM-2, is a spec:al, high-sensitivity system designed to detect
gram amounts of 2"U and an pu The device consists of two solid-slab scinti|lator gamma-ray detectors brdged
by a box containir 9 an u|trasonic occupancy monitor and the preamplifier bases for the photomultiphers The
scintdlator slabs cover the full height and width of the portal Gamma-ray sNelding is prov ded by lead orsthe
three sides of the scintillator extemal to the portal. The ultrasonic occupancy monitor located inside of the
sheet metal bridge is collimated by a hole in the bndge to limit its field of view The contro! unit consists of a NIM
bin with a commercW high voltage power supoly, amnf:f ect - s;ngle channel analyzer, ratemeter and a Natonal
Nuclear Corporation analog alarm log:c toodu'e. Pulses from the photomultipl:er are cond:tioned and transmitted
to the control un ' where they are summed, amphfied and processed by a single channel anatyrer (SCA). The
SCA poises are fed to a ratemeter whose output is used by the alarm logic module The alarm module output is
monitored by three separate analog circuits that a' arm on high background, low background, and high signal
(' f:ssi v" a! arms). The high and low background a! arm points are varied by tront panel potentometers. The highl

bar kground level must be set at the background rate at whch 'aise alarms in the fissile leop become too fre-
quent, th3 low background alarm point is set where sensitivity is adequate. The specifications provided below
are those as tested by ERDA

PERFORMANCE DATA

Probability of Detection: Sensitivity can be preset before shipment from manuf acturei . See manuf acturer
claims in Note 1, ERDA tests results in Note 2.

False Alarm Rate: Fissile alarms produce no audo signal or relay closure when portal is
unoccupied, f alse a| arm rate must be determined during cahbration, set-up to
optimize the unit. Line voltage variatons may sometimes cause talse atarms.
See ERDA test results in Note 3

Detection / Operation Time: Approximttely 1 second occupancy
Detection Mechanism: Solid plastic scintillators sensitive to gamma radiaton and neutrons (from Pu)

Target Characteristics: Gram quantrties of mU and 2"Pu.
Area (Volume)of Coverage: Mostly insde the pcrtal (timited by detector shielding).

Alarm Presentation: Alarm ind:caton for the three a| arm cond:tions is given by means of indicator
lights, an audible alarm and a relay closure. Count readout is provded by a
ratemeter display

Resistance to Spoofing and

Tampering: It is poss;ble to shield material to reduce the gamma signal to pass matenat
through the monitor. This is not a unique vulnerability. Sensitivity of the monitor
can be reduced by changing the set-up parameters. Access to these controls is
deterred by a protective transparent door on the front of the NIM bin.

IndoorJ0utdoor Operation: Insta!!aton limited to ir, door locatons or where weather protection is provided.

Temperature: Informaton not available.
Humidity: Informaton not available.
Other Environmental

Characteristics: Informaton not available.
Interface: Informaton not available.

DATE CATALOG VOLUME SECTION CATEGORY DATA SHEET PAGE

31 December 1976 V 4 a 2 1
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PHYSICAL DATA

Size: Informaton not avadable
Weight: Intormaton not avadaNe.
Power (Primary Secondary): In'ormat.on not avatble.
Emplacement: Insta3aton requires evict:ng the detector co|umns. attachir.g the connect ng

bndge between them and connecting the electron <c components together

SUPPLY / LOGISTICS DATA

Documentation and Training: Informat>cn not available
Parts and Hepairs: Informatron not ava:lable
Reliabilify: MTBF not ava table
Maintainability: MTTR not avaJable.
Warranty Information: Informaton not available
Government or Professional

Standards: ERDA approved Designed to meet the requirements o' NRC Regulatory Guide
5 7 and ERDA Personnel Doorway Monitor Stancards A-2-73-2 n. A-2-74 211,
and A-2 75-298

Lead Time: Informaton not ava, lab!e

COST DATA

Unit Acquisition Cost Informaton not available
Unillestallation Cost: Informat:on not avadable
Training Cost: Informat.on not avadable
Maintenance Coc informaton not avadabic.
Operation Cust: Informaton not avadable

NOTES

1 Manufacturer c! aim for performance: Detects 3 grams U ennched 90 pu.rcent 2"U in 3 mahmeters of brass
at a 50 percent confdence iimit. False alarms 01 percent. Detects 0 5 gram Pu or 1 gram 33U in 3 me| imeters2

of brass at a 90 percent conf >dence I:mit. False alarms 01 percent.
2. ERDA Tests:

Sansmvity Tests (2a)in a Background of 25gR,hr

Doorway Wicth False Alarra Rate fract:on of
Source (2c) (cm) (passages) Passages Detected

10g 2"U 76 1 per 4537 0 66
sphere

lg m Pu (2b) 76 1 per 4537 1.00
sphere

(2a) Tests were run with a fissde potentometer setting of 2.0 (monitor coent rate of 5500 cps) The time constants
were 20 and 0 4 seconds. The ratemeter was set at 10 percent fractona; standard deviaton and operated
on IOK x 1 range. Background measured with Techncal Associated PUG-1 Nal survey ir.strument.

(2b) The sens.tivity achteved for 23'Pu indcates that increased doorway * dth, reduced scintdiator volume, or
reduced f:ssde potentometer retting and associated false alarm rate could have been used to obtain ac-
ceptable performance .as a 23'Pu only monitor under the test condW.s. Simvar!y at a reduced doorway
width adequate performance as aan U or 2"Pu monitor could have been achievec with smaller scintd;ators
or w;th reduced fissde potentometer cetting and accomp nying false alarm rates. The procedure in the

_
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sens:tivity testing used a number of end:viduak waling through the ocorway carrying the appropnate
source ir, the previouCy deterrnined least sensitwe region of the portal For this monrtor, the least sensitivity
is on the med.an plane between detectors at the foot of the portal. The sens,t.vity is better in the head rrgion
near the photo-multiphers, because some pulse height a"enuation occurs in foot level s.gna's. w h:ch tr av el
the length of the scint llator, ca using some pulses to ta:I tecow the SC A window. Sources were carned
through the portal inside the shoe or a!! ached to the shoe on the inside of the arikte, at a normat walking
pace

(2c) Descnbed in ERD A standards
(2d) Estimated Mass Sens tw,ty of the NNC DM-2 at Maximum and Minimum Background Count Rates

Monitor Conf:gurabon M,nimum Dectable UnshiMded

Width False A; arm Rate Background Sphere (g)

(m) (a! arms hr) counts sec (,.R hr) "SU 2 "' Pu

0 76 0 79 154') 7 32 0 03

0.76 0 79 7210 33 10 0 25

Thicker ;ead Ebreiding woulo irnprove performance as wculd reduced width. mPu sensitmty is estimated from
the relatwe U-Pu sensitivity of other instruments U sensitivity is extr apolated from measurerr:ents U and Pu
source corrposition is that spec %d in tne ERD A standards Source mov ernent through the portalis at the poht
of least sensit:vity.

3 False alarm rate measured dunng non-work hours (30)

Observed Alarrn Rate False A' arm Rate (3b)
0.79 alarms per hour 2.2x10 d or

1 per 4537 passages

(3a) The f alse a' arm rate for this rnonitor was measured dunng the night when only stat stical atarrr s are ex-
pected Testing was continuous as the background update is continuous and unaffected by occupancy
Eecause the occupancy monitor is used to gate the aud.ble alarms and fissde a| arm relay ciosures. the f alse
a' arm rate per passage is the product of the hoorty rate observed and the fract.on of an hour that the monitor
is occupied per passage

(3b) Ca!culated for a one second occt.pancy t:me per passage. The conditions for these tests were. f'ssde
potent emeter = 2 0. background rate = 5500 sec time constants = 0 4 and 20 sec raterneter 10K x 1
range. and 10 percent fractional srgma.

INSTALLATIONS
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SNM DETECTION COMPONENTS

Manufacturer Natronal Nuclear Corp.
3150 Spnng St.
Redwood City CA 94063
(4 t 5) 364-2880

Model DM-3

Reference Evaluation Guide Procedure No V-4. A NRC ldentifcaton No.

N ARR ATIVE DESCRIPTION

The Natonal Nuclear Corporaton (NNC) Door Monitor, DM-3, is a special, high-sensitivity system designed to
detect gram amounts of 23s U and even smaller amounts of Pu The NNC-DM-3 utilizes heavy steelconstruction,
plastic detectors, lead shielding and NNC background updating The DM-3 combines this with the use of occu-
pancy monitors and a metal detector to proauce detect on with minimum false alarms. The NNC-DM-3 is a
self-standing un:t, easily installed with its self-contained, easily serviced, NIM e!ectronics 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 n at availabte. See notes.
False Alsrm Rate: Informaton iet available.
Detection / Operation Time: Adjustable time constants and sensitivity.
Detection Mechanism: Solid plastic scintillators sensitive to gamma radiatron and neutrons (f rom Pu) 12

wide NIM bin assembly,includrng metal detector.
Target Characteristics: Gram amounts of 2isU and 22'Pu, See notes.
Area (Volume)of Coverage: Informaton not available.
Alarm Presentation: Indicator hghts, audible alarm, relay closure.
Relistance to Spoofing and

Tampering: Sensitive to means of transport (not a unique vulnerabaty)
Indocr,0utdoor Operation: Indoor or protected location.
Temperature: Informaton not available.
Humidity: Informaton net available.
Other Environmental

Cheraeteristics: Information not avarlable.
Interfase: Informaton not available.

PHYSICAL DATA

Size: Doorway opening,24in (62cm): scintr!!ator length, up to 8ft (2.4m).
Weight: Information not available.
Power (Primary / Secondary): Informaton not available.
Emplacement: Honzontal or vertical mounting

SUPPLY / LOGISTICS DATA

Documentation and Training: !nformat;on not available.
Parts and Repairs:' informaton not available
Reliability: informaton not available.
Maintainability: Informaton not available.
Warranty information: Informaton not available.
Government or Professional

Standards: Designed to meet the requirements of NRC Regulatory Guide 5.7.
Lead Time: Informaton not available.

DATE C AT ALOG VOLUME EECTION CATEGORY DATA SHEET PAGE

31 December 1976 V 4 a 3 1
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COST D ATA

Unit Acquisition Cost: Informaton not ava:lable.
Unit Installation Cost: Informaton net available
Training Cost: Informaton not availablo
Maintenance Cost: Information not available.
Operation Cost: Informaton not avai!able

NOTES

Typal sensitivities: Plutonium - Under ' r gram through 3 milkmeters of brass
100 grams through 2 inches Pb (neutrons).

Shghtly ennched or normal U - 10 grams through 3 mt!!imeters of be ass
U-233 - Under 01 gram throuGh !a inch lead
U-235 - 3 gram uranium ennched to 90 percent in 235 U in 3 m;lkmeters of brass (50 percent

confidencet
Metal- 200 grams non-ferrous (90 percent confidence).

INSTALLATIONS

V-4 a 3-2
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SNM DETECTION COMPONENTS
_. __

Manufacturer Tom Scurry Associates
Pinebrook Hills
Boulder, CO 80302

(303)444-4802

Model VM-106 Vehicle Gate Monitor

Reference Evaluation Guide Procedure No. V-4. A NRC identAcaron No.

NARRATIVE DESCRIPTION

The Tom Scurry Associates (TSA) Vehicie Gate Monitor, VM 106. is a monitoring system simdar to tne TSA
Personnel Monitor, PM-203 (see Catalog sheet V-4.a.5). The VM-106 w as designed to have a h:gh-sens;tivity
with the capabdity of increasing the sensitivity by field modification.s if required. The system monitors back ground
radia!>on in 20 socond perods, updating the background display in counts per second at the end of each count-
ing perod. When a personnel or vehicle detector (part of the VM-106) indicates the area of interest is occupied.
the system starts counting the local radiation and a microprocessor compares the count with the function (BG +
N1) where BG u the last background update. N is a switch selectable constant and 1 is the square root of BG If
the local count is h,gher than the function, the instrument sounds an alarm and display s the difference between
the local count and the function. In add. tion, while the system is monitonng the background it compares the
background with two switch selectable numbers to ensure that the background roma:ns set between high and
low limits. The sensing units are shielded sodium odide (Nal) scint:llaton detectors in housings located at the
portal or gate The electronics are housed in standard Nuclear instrument Modular System (NIM S) 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 updating comparator (UC 101) and the infrared personnel detector (PD 231) are
OM the shelf components available from several suppners A standard vehicle detector that uses a tra+fic loop is
pcovided for the vehele sensor.

PERFORMANCE DATA

Probability of Detection: Manufacturer's claim- The following specificatons are based on an N setting of 4
with a portal opening of 48 n (1.2m). See notes.

False Atarm Rate: Depends on dwe!! t;me of vehicle over traffic loop; a f also alarm occurs
approximately once in 8 hours of dwell time (manuf acturer's clam).

Detection / Operation Time: Information not available.
Detection Mechanism: Array of Nal scintdlators.
Target Characteristics: See notes (Sensitrvity).
Area (Volume) of Coverage: Vehicle gate.
Alarm Presentation: Indicator and relay closure.
Resistance to Spoofing and

Tampering: Information not available.
Indoor |0ut:foor Operation: Outdoor.
Ten.p erature: 32 to 122F (0 to SOC): Optional detector avadable for extended temperature

range, -40 to * 122F (-40 to + 50C).
Humidity: Informaton nct available.
Other Envi:enmental

Characteristics: Informaton not available.
Interface: Informaton not available.

CATAL VOLUME SE lON CATEGORY DATA SHEET PAGE

31 Dec nt er 1976
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PHYSIC AL D AT A

Size: Detectors: two enclosures. 5x12x74in (12.7x30 5x188cm). mounted on each
side of gate, Electronics: 8%x19x16in (22x48x41cm).

Weight: Approximately 150lb (68kg),
Power (Primary / Secondary): 110 or 220V ac. 47 to 65Hz.
Emplacement: Informaton not available.

SUPPLY / LOGISTICS DATA

Documentation and Training: Informaton not available.
Parts and Repairs: Informaton not avai!able.
Reliability: MTBF not available.
Maintainability- MTTR not avadable.
Warranty Information: Informaton not available.
Government or Professional

Standards: Information not a<adable.
Lead Time: Information not avadable.

COST DATA

Unit Acquisit!on Cost: Vehicle Gate Monitor. S10.750. Quantity discounts avai able.
Unit Installation Cost Quoted separately for each instal!ation.
Training Cost Informat.on not available.
Maintenance Cost: information not avadable.
Operation Cost: Informaton not available.

NOTES

Sensitivity.

Uranium 235 - The portal monctor will detect with a greater than 60 percent probataty a 10 gram bare
sphencal source of U of at least 93 percent ennchment containing 99.75 percent weight uranium in a
background of at least 0 02 mR,hr.

Plutonium 239 - The portal monitor w:ll detect with a greater than 90 percent probability a 0.5 gram source of
m Pu with at least 93.5 percent ennchment containing a minimum of 99 5 percent weight plutonium and having a
density of more than 19.44 gm/cm2. Ihe 243 Pu 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 0 02
mR hr. The vehicle monitor has recently been upgraded in sensitivity and tests are CLrrent y being run. Pree
ously it would detect a 50 gram Pu source (12 per ent 280Pu) minimally shielded and in a 0.125in (3.1 mm) steel
wa!!ed container with the detectors 24ft (7.3m) apart.

INSTALLATIONS
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SNM DETECTION COMPONENTS

Manufacturer Tom Scurry Associates
Pinebrook Hills
Boulder, CO 80302

(303)444-4802

Model PM-203

Reference Evatuation Guide Procedure No V-4.A NRC Ident fication No.
_

N ARR ATIVE DESCRIPTION

The Tom Scurry Associates Radiat,on Mon, tor, PM-203,is a pc ial monitor for indoor or outdoor insta4ation. The
system monttors background radiaton in 20 second intervais ar.J updates the background d: splay in counts pe*
second at the end of the interval. When the oC Cupancy mon,tof (Son >C s MtChmat or in'rared) indecates the portal
is occupa the system starts counung the local radiaton and th= nicro-processor control un t cornpares the
countw;ththefunction BG + N1,where BGisthelastbaci . opdate. N is a switch selectable Constant and

1 is the square root of BG. If the local count is higher thar * nct.on, the instrument sounds an alarm and.

d, splays the dd'erence between local court and the funciion in edditon, the system compares the background
lev el to smtch selectable numbers to ensure the bacir ground remmns between pre-set high and low itm,ts The
sensing units are sh.elded sodium edide (Nal) scinNiaton detectcrs located at the portal hous,ngs. The elec-
tronics are housed in standard Nuc| ear instrument Modular System (N!MS) b ns and can be located over a
thousand feet from the detector. The system is based on a modular concept and a!I of the major components
except the update comparator (UC-101) and the infrared personnel detecter (PD 231) are off the she:f compo-
nents avadable from several supphers See notes for independent evaluat;on informat:on

PERFORMANCE DATA

Piobability of Detection: Manuf acturer s C a.m: The following specnicat.ons are based on an N setting of 4
and mth a portal opening of 48in (12m).

False Alarm Rate. 1 in 15,000 wa'k-throughs, assuming a 2 second counting time (manufacturer s
claim). See notes.

Dett etion/ Operation Time: Approomately 1 second count t;me
Deteition/ Operation Time: Approximately 1 second count time.
Detection Mechanism: Array of Nal scintillators mounted in portal.
Targe' Characteristics: See notes (Sensit:vity).
Area ('iolume)of Coverage: Nom:nal spacinc etween scintd!ators 23 7in (60cm)
Alarm Presentation: Visual indicator, utay closure.
Resista' ice to Spoofing and

Tampering: Informat'on not a taitable.
Indoor,0utdoor Operation: Su: tab!e for both
Tempers'ure: 32 to 130F (0 to 50C). Optional detector available for extended temperature

range, - 40 to + 130F (-40 to + 50C)
Humidity: Informaton not availab|e.
Other Enviionmental

Characteristics: Information not avadable.
Interface: Information not ava' lab!e.

PHYSICAL DATA

Size: Detectors. two entiosurres,5x12x74in (12 7x30 5x188cm), Electronics-
84x19x 16,n (22x48x 41 cm).

Weight: Total shipp:qg we ght approximately 150lb (68xg)
Power (Primary'Secondo.Y): 110 or 220V ac. 47 to 65Hz.
Emplacement: Informat:on not avadable

DATE C AT ALOG VOLUME SECTION CATEGORY DAT A SHEET PAGE

31 Decernber 1976 V 4 a 5 t
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SUPPLY / LOGISTICS D ATA

Documentation and Training: Information not avadable.
Parts and Repairs: Information not avadable
Reliability: MTBF not available
Maintainability: MTTR not avadab:e.
Warranty information: Informaton not avalable.
Government or Professional

Standards: Designed to exceed the cntena gwen in NRC Regulatory Godes 5 27 and 5 7
and ERDA Personnel Doorway Mon: tor Standards A-2-73 2 3. A-2-74-21 t, and
A-2 75-298.

Lead Time: Informaton not avadable.

COST DATA

Umt Acquisition Cost: Doorway Monitor, $11.500 Extended temperature range model $12.400
Quantrty discount avadable.

Unit Instal!ation Cost: Quoted separately for each insta||ation An addetronal charge may be made for
long cable runs between instrument and detector locations

Training Cost: Information not avadable
Maintenance Cast: Informat:on not available.
Operation Cest: Information not avai'ab!e.

NOTES

The PM-203 has not been tested by the Los Atomos Scient.fic Laboratories (LASL) for performance under the
ERD A doorway monitor standard as a commercial doorway monitor. However, the prototype for this monitor was
tested by its develcpers, personnel of the ChemcalInstrumontation Dmsron of the ERDA Rocky Flats Plant,
operated by Rockwell International The tests were done under loca' cond:tions to obta n ERDA appros al of the
prototype as an existing monitor and for use at Rocky Flats only Some of the information given here is denved
from a Rockwell report on the tests and frorn bterature and a conver sation with Tom Scurry An ERDA evaluation
by LASL under the same ground rules and environment as previous commercial monitor evaluanons is expected
to be completed oy early 1977. The Rocky Flats test procedures d:ttered from the ERDA te',ts in several ways.
The mapr differcnces were hat the gamma radia' ion back ground was not we!I determined the test sources
d ftered in geomt try and chemical form, conventions used in attaching the source to the Dody and in moving the
source through the portal may have tended to maximize rather than minimize detection. and some results were
calculated rather than observed The resu!ts obta;ned for spacing of 48in (122cm) between cetector enclosures
and two narrower spacings indicated that the mondor would detect the 2'*U and mPuo, sources used 50
percent of the t.me The f alse a' arm rate was calcu ated. howe ver, no lust.fication for the method ust 1 was giveni

There is some question as to how accurate the method used would be, and there is a lack of any operational
supporting data The f a|se a: arm rat nay not be known well enougn to aHow companson with another monitor.

Sensitivity

Uranium 235 - The portal monitor wdl detect with a greater than 60 percent probabd ty a 10 gram bare
spherical source of 235U of at least 93 percent enochment containinc; 99 75 percent weight uranium in a
background of at least 0 02 mR hr.

Plutonium 239 - The portal mon' tor wm detect w;th a greatcr than 90 percent probabey a 0 5 gram source of
mPu w<th at least 93 5 corcent ennchment conta ning a menimum of 99 5 percent we ght pluton um and having a
density of rno e than 19 44 gm.crnt The 2"Pu content shall be less tnan S 5 percent. The scurre shall be
encapsulated en at least 0.25 mm of sta.n|ess svel or n:cket The background rad.ation shall be at least 0 02
mR hr

INSTALLATIONS

V-4 a 5-2
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X-PAY 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 and 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 nay be viewed directly or may first re-

quire amplifcation by an image intensifier. Tne image may also be
scanned by a television camera and displayed on a monitor. The com-
ponents are enclosed within a shielded cabinet or housing which pro-
tects the operator f rom X-ray exposure.* The transport mechanism for
exposing single or multiple objects may be either a simple manual
loading arrangenent or a mechanized conveyor system.

The primary parameters of an X-ra) system are dosage, exposure
tine, resolution and contrast. Three levels of X-ray dosage are com-
nonly discussed ir. the literature: high-dose, low-dose and film-

s c fe-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 systems are characterized
by their " refrigerator-type" cabinets, which are heavily shielded.
They are typically used to inspect large parcels or dense objects.

*The maximum permissible level of X-ray leakage from cabinet
X-ray systems is 0.5 milliRaentgens per hour (mR/hr). The
regulatory authority for X-ray equipment of this type is the
Bureau of Radiological Health, Rockville, MD.

DATE VOLUME SECTioN CATEGORY SHEET PAGE
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In low-dose systens the X-ray flux is less than that of f 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 low-flux rate and attendant
low X-ray scattering, these low-dose units require only lightly
shielded cabinets, making it possible to use high throughput trans-
port mechanisns. Low-dose units are also smaller, lighter and nore

easily used than high-dose units. Most X-ray systems used in security
applications are of the low-dose type.

A filn-safe system is cne 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. All photographic film
is sensitive to X-ray exposure. At the film-safe level, however, the
amount of film fogging produced by as many as five exposures will be
undetectable on anateur-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 low-level X-ray beam which, when activated, illuminates the
pa rcel .

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 ray 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 exposure limit is specified by the National
Association of Photographic Manufacturers, Inc., Harrison, NY.

oATE volume SECTioN CATEGORY SHEET PAGE
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In a pulsed X 'ty system, the article being inspected is
illuminated by a lc t-level, short-duration pulse of X-rays, and the
shadow image is fe ceu 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. P,ef te 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 a two-dimensional image of the parcel.
The scanning beam is produced by a slotted rotating disk and
detected by a sodium iodide (NaI) scintillator detector. The elec-
trical signal produced in this fashion is converted to a television

image signal and displayed on a monitor.

f

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 (brightness, 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 rathec
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 within heavy-metal containers of various shapes; and
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low-atonic-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

Manufacturer Amencan Science and
Engineenng, Inc.

955 Massachusetts Ave.
Cambndge, M A 02139
(617)868-1600

Model 240 240E
Reference Evaluation Gu,do Procedure No. V4 A NRC Identification No

NARRATIVE DESCRIPTION

The X-Ray inspection of hand-carned objects is accomplished with AS&E s Micro-Dose' X-Ray inspection
System Model 240 240E. This cesk style inspection system utilizes AS& E s patented Flying Spot concept of
wnbining high image quality mm ultra. low radiation exposures. Ihe Micro Uose System poses no heath
hazard and causes no damage to film Seconty personnel can use the M.cro-Dose System to detect packages,
weapons and bombs hidden in compartments of seated packages, and locate items undetectable by physical
inspection. Attache cases, purses and bnefcases can be safely checked for guns, explosive devices and other
contraband.

PERFORM ANCE DATA

Maximum Parcel /Baggags
Size: Height 17:n (43cm). Length 24:n (61cm) -(unlimited in RUN INTERMITTENT

mode) Thickness 12in (30cm). Weight 45ib (20kg).
Conveyor Belt Speed: 240 6.0 n (15cm ) per second (nominal). 240E 4 8,n I'2cm) per send

(nominal;.
Inspection Time: Information not available
Minimum Detectabit Wire: 26 AWG (0.163rt 0.4mm d,a copper wire)
Grey Scale: At least 10 distingusshabie steps, log-related scale
Radiation Exposure: To parcel,0.005mA per inspecten (over 200 inspections before film fog). To

operator 0.1 mR per hour (approx. Us of U S. Fede al Standard for cabinet X-ray
systems).

X-Ray Data: Power source 100kV, peak.
Display: Standard 9in (23crn) TV mon: tor.
Safety Standards: Compi es in full with a1 requirements of U S. Federal performance standards for

cabinet X-ray systems (21CFR. Part 1020 40).

PHYSICAL D ATA

Dimensions: Height. 294in (75cm) Length,79' vn (202cm) Width. 36% n (93cm).
Weight: Approximately 1300lb (585kg).
Electrical Power 240: 120V ac,6010.5Hz,2.75kVA single phase 240E: 220V ac,5010.5Hz,

2.75kVA single phase.
Amblant Temperature: 50 to 90F (10 to 32C).
Relathe Humidity: 20 to 90 percent (non-condensing).

SUPPLY / LOGISTICS DATA

Decumentation sad Training: Operator's manua! includes maintenanc s guidance; two-week maintenance
training offered free of charge

Parts and Repairs: Semce contracts available from AS&E (f:afd servico group)
Rallabithr: MTBF not available.
Maintainability: Maintenance checks for radiaton required every 6 months. MTTR not avasable.
Warranty Information: Informaton not available.
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COST DATA

Unit Cost: Approximately $50.000 F.O B Cambridge MA (Price includes installation)

NCTES

Accessorie .
Ama ;an Science and Eng.neeong. Inc. offers an Automatic Threat Alert ( ATA) with their Micro-Dose X-ray
inspection Systems ATA is designed to accomplish the fo| lowing-

1. Automatica!!y detect the presence of a potential threat, particularly guns, in an object being inspected.
2. Afert the Operator when an object being inspected contains a threat by triggering audio and visual alarms
3. Aid the operator in investigat;ng the threat by using a spl.t screen TV image to higninght the locat on and

shape of the suspicious obgxts.

ATA is an option which can be added to any new or exrsting AS&E M.cro- Dose X ray System.

INSTALLATIONS

V-5 a.1 -2
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X-RAY INSPECTION EQUIPMENT

Manufacturer Amencan Science and
Engineenng, Inc.

965 Masst.chusetts Ave
Cambodge, M A

(617) 868-1600

Model 222 222E

Reference Evaluation Guide Procedurn No. V-5 A NRC Identification No.

N ARR ATIVE DESCRIPTION

Amencan Science and Engineenng. Inc.'s Micro-Dose' X-Ray inspection System Model 222 222E is designed
for high volume, detailed excmination of articles (parcels, rr, ail, etc ) at uttra-low X-ray exposure levels. The unit
is modular in construction, and includes two conveyors and a movable control. mon: tor console. The main con-
veyor can be used for large-sized packages and parcels for routine screening The smailer conveyor can be
used for extra heh quality inspection cf " suspect" items (e g , letters, flats, and small parce!s)

PERFORMANCE DATA

Manimum Parcel / Baggage
Size (Main Conveyor): Height 28tn (71cm) (56in (142cm) eth a second inspection) Length 37in (94cm)

(unlimited in RUN INT ERMITTE NT Mode). Tnickness 36in (91 cm). Wet ' 300lb
(135kg).

Maximum Parcel' Baggage
Size (Small Conveyer): Height 9tn (22cm) (18.n (46cm) v1th a second ir spection). Length 222: 14.n

(36cm) (unlimited in RUN INTERMITTENT Moc ?). 222E- 12in (30cm). Weignt.

451b (20kg).
Conveyor Belt Speed: Main Conveyor 4 6in (12cm) per second (nominal). Small Conveyor 222. ' sin

f Scm) per second (nominai). 222E: 1.4in (4cm) per second (nominal).
Inspection Time: Information not avadable.
Minimum Detectable Wire: Ma,n Conveyor - at least 24 AWG (0 20in o 5 rnm dia ) copper wire. Small

Conveyor - at least 26 AWG (0 016trt 0 4 mm dia ) copper wire
Grey Scale: At least 10 distinguishab!o steps. log-related scale
Radiation Exposure: To parcel. 0 005 mR per inspecton (over 200 inspections before film fog). To

operator. 0.1 mR per hour (approx. E s of U S. Federal Standard for cabinet X-ray
systems).

X Ray Data: Power source 100 kV, peak.

Display: Standard 16in (41cm) TV monitor.
Safety Standards: Informaton not avadabie.
Amblent Temperature: 50 to 90F (0 to 32C).
Relative Humidity: 20 percent to 90 percent (noncondensing).

PHYSIC AL DATA

Dimensions: Height,77in G %m). Length,120in (305cm). Width,53rn (13' cm).
Weight: Approximately 2,000ib (900kg) packaged for shipment.

Electrical Power: 222: 120V ac 6010.5Hz,2.75 kVA single phase 220V ac W 0 5Hz,2.75 kVA
single phase.
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SUPPLY / LOGISTICS DATA

Documentation and Training: Operator's manual inciudes maintenance guidance. two week maintenance
training cf'e'ed free of charge.

Parts and Repairs: Service contracts available from AS& E (field service group).
Rellability: MTBF not asailable
Maintainability: Radiation check required every 6 months. MTT R not available.
Warranty Information: Informa: ion not available

COST DATA

Unit Cost: Approximately $50.000 .O B , Cambodge, MA. (Pnce includes installaton).

NOTES

Amencan Science and Engineenng. Inc. offers an Automate Threat Alert (ATA) with their Micro-Dose X-ray
inspection Systems. ATA is designed to accomplish the following

Automaticalf y detect ',1e presence of a potential threat, particularly guns, in an object being inspected.1.

2 Alert the operator when an object being inspected conta:ns a threat by tnggenng audio and visual alarms.
3 Aid the operator in investgating the threat by using a split screen TV image to highlight the locat;on and

shape of the suspicious objects

ATA is an option which can be added to any new or exist:ng ASaE Micro-Dose X-Ray inspection System.

INSTALLATIONS

V-5 a 2-2
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X-RAY INSPECTION EQUIPMENT

Manufacturer Amencan Science and
Engineering, Inc.

965 Massachusetts Ave
Cambodge, MA 02139

(617)868 1600

Model 230:230E
~

Reference Evaluaton Guide Procedura No V-5. A NRC Ident 5 cation No.

NARR ATIVE DESCRIP11C N

Amencan Science and Engineenng. Inc.'s Micro-Dose ** X-Ray inspt ction System Model 230 230E is primanly
intended for airline stenle concourse and gate screening inspection applications The equipment meets the
overa|1 objectives of positive inspection of large volumes of hand-ct,rned luggage for the presence of weapons,
explosive devices, and other lethal objects. The AS&E Micro-Dose," X-Ray Inspection System Model 230 230E
is configured for easy transportability and set up (plugs into standard power);it provides for high through-put,
detailed examinaton of carry-on luggage (attache cases, ladies' purses, shopping bags, gift packages, etc.) by
non technical operating personnel.

PERFORM ANCE DATA

Maximum Parcel / Baggage

Size: Height 28in (71 cm) (56in (142cm) with a second inspecton). Length 37 n (94cm)
(untimated in RUN INTERMITTENT mode). Thickness 19|n (48cm). Weight 70lb
(28kg).

Conveyor Belt Speed: 230- 9'.in (23 Scm) per second (nominai). 230E: 7 bin (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 scale.
Radiation Exposure: To parcel,0 003 mR per inspecton (over 300 inspections before film fog). To

operator,0.1 mR per hour (approx. 'is of U S. Federal Standard for cabinet X-ray
systems).

X-Ray Data: Power source 100 kV, peak.

Display: Standard 16in (41cm) TV nonitor.
Safety Standards: Compnes 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 H: midity: 20 to 90 percent (non-condensaton).

PHYSICAL DATA

Dimensions: Open Closed

Height 74in (188cm) 59in (150cm)

Length 76*n (193cm) 76 n (193cm)

Width 90in (229cm) 40in (102cm)

Weight: Approximately 1,700lb (765kg).

Electrical Power 230.120V ac,6010.5Hz,2.75 kVA single phase. 230E. 220V ac, 50 z 0.5Hz,
2.75 kVA single phase.
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SUPPLY. LOGISTICS D ATA

Documentation and Training: Operatcr s manual inciudes ma.ntenance guidance; Two week ma:ntenance
trainrng of'ered free of charge

Parts and Repairs: Service contracts awadable from AS&E (field service group)
Reltability: MTBF not avaitable.
Maintainability- Radiation !evel checks requirea every 6 nonths MTTR not avadable
Warranty information: Informaton not available

COST DATA

Unit Cos': !nformat on not ava lable.

NO'ES

Amencan Science ar:d Engineering, Inc. oFers an AutomaSc Threat Aled ( ATA) with their Micro-Dose X-Ray
inspection Systems AT A is designed to accomptsh the fo!!owing'

t. AutomaSca:!y detect the presence of a potent:a! threat - particularly guns -in an object being inspected
2. Alert the operator when an object being inspected conta:ns a threat by tnggenng audio and visual alarms.
3 Aid the operator in investigat.ng the threat by using a spht screen TV image to highhght the location and

shape of the suspicious ob Kts

INSTALLATIONS
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X-RAY INSPECTION EQUIPMENT

Manufacturer Astrophysics Research Corp
1526 W. 24Cth St.
Harbor City, CA 9C710

(213) 543-4370

Model Scanray Mark Il

Reference Evaluaton Guide Procedure No V-5 A NRC Identification No

N ARRATIVE DESCRIPTION

The Scanray Mark 11. Model 01-0466. is a low cost, manual baggage loading system which is composed of two
sections an electrical cabinet which contains the X-ray systern, and an optical cabinet which includes the
operator's viewing screen and controls; a platform between these un:ts is the inspection well, The X ray beam is
projected honznntally through the baggage, and its confonts are d: splayed on a ten-inch screen It is equipped
w'th casters for etse of relocation. The pnrciple of operation is low intensaty X-ray source fiuoroscopic screen
with image intensifier.

PERFORM ANCE DATA

Raimum Parcel 3aggage
Size: Length,30in (76cm) Width. 30in (76crr0 Height,18 n (46cm)

Conveyor Bell Speed: Not apphcable.
Inspectit i Time: 3 2 seconds average (based on 600,000 mspections).

Minimum Detectable Wire: 26 gauge copper wire,0 016 n ( 41 mm)) dia.
Grey Scale: 10 shades, log re!ated.
Radiation Exposure: b par cel. 72 mR hr. To operator, per inspection. 0 07rrR (3 5 seconds).

Maximum leakage 0.45 mR hr.

X@y Data: Peak Voltage,65kV. Filament Current. 30 microarnperes. Radiatior Output,72
mR hr. Duty Cycle. 33 percent. Beam Or entation, Honzontal

Display: Intensifier gain,5x106. Resciution,20 kne pairs per mm (equiv to 1.000 TV
lines)

Saf ety Standards: Compbes fully with 21CFR 1020.40; approved by FAA.

PHYSICAL DATA

Dimensions: Length,96irr(244cm) Width. 36 n (91cm). Height 58in (147cm)
Weight: 1.200!b (545k g)

Electrical Power: 100W,100 to 240V ac,50. 60H .
Ambient Temperature: Informat on not avadable.
Relative Humidity: Informaton not available.

SUPPLY / LOGISTICS DATA

Documentation and Training: Informat;on not available.
iuts and Repairs: Informat:on n' t available.
Relbbility: MTBF reater than one year.
Mahainability: MTTR not avadable.
Warra tyInformation: One year warranty.
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. COST OATA

Unit AcqosMion Cost: Informaton not available.
Unit le*.allation Cost: Informaton not avaitable.
Tra' aac Cost: Information not asailable.
Maintenance Cost: Informaton not available.
Operation Cost: Informaton not available

NOTES
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'X-RAY INSPECTION EQbWMENT

Manufacturer Astrophysics Research Corp
1526 W. 240th St.
Harbor City, CA 90710

(213)534-4370

Model Scancay Mark Ill(01-0465

Reference Evaluation Guide Proceduro EV 5. A NRC Identification No.

NARR ATIVE DESCRIPTION

The Scanray Mark ||1. Mode 101 -0465, employs a conveyor to transport the bagg age through the inspection area.
where the X-ray beam is projected vert:cally downward through the baggage is stisf actory for inspecton of
non-nged baggage such as suit bags, etc ). Low dosage (film-safe) X-rays prodt.co an image on a fluorescent
screen wtuch is then intensified and presented to the operator. Leakage of radiation is controlled at baggage
entrance and exit points by lead-impregnated curtains. This unit can inspect up to 1,200 bags per hour. Principfe
of operaton is low energy X-ray source fluoroscopic screen with image intensifier.

PERFORM ANCE DATA

Maximum Partef/ Baggage

Size: Length, any. Width. 25in (64cm). Height,29 n (74cm) .
Conveyor Belt Speed: Vanable; O to 100 feet per minute (30 Sm per sec).

Inspectlen Time: 3.2 seconds average.

Minimum Detectable Wire: 26 gauge copper wire 0 016in (0 41 mm) dia.
Grey Scale: 10 shades, log reJated

Radiation Exposure: To parcei 280 mR per hr. To operator,0 27mR per inspecton (3.5 seconds).
Maximum Leakage 0.25 mR per hr.

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

Display: Intensifier gain, 5x 106. Resoluton,20 line pairs per mm (equivaient to 1,000 TV
lines) Display brightness,50 foot-lamberts (highlights).

Safety Standards: Complies fully w:th 21CFR 1020 40; approved by FAA.

Ambient Temperature: Informaton not available.
Relative Humidity: Informaton not available.

PHYSICAL DATA

Dimensions: Length,156ir (396cm). Width,60in (152cm). Height,84 n (213cm).
Wsight 2,0001b (909kg).

Electrical Power 200W.100 to 240V ac,50 60Hz.
Documentation and Training: Informeten not available; operable by unskilled attendants.
Parts and Repairs: Information not available.
Dellability: MTBF not available.
Maintainability- M7TR not available.
Warrantyinformation: One year warranty.
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COST DATA

Unit Cost: In'ormaton not avadable. .
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X-RAY INSPECTION EQUIPMENT

Manufacturer Astrophysics Research Corp
1526 W. 240th St.
Harbor C.ty, CA 90710
(213)534-4370

Model Scanray Mark iV
(01-0467)

Reference Evaluation Gu.de Procedure No V-5 A NRC Identification No

NARR ATIVE DESCRIPTION

The Scaneay Mark IV. Model 01 -0467. is capable of examining all shapes and sizes of carry-on items as well as
dense items such as wooden boxes. This unit employs advanced ef ectronics and is basically the Scanray Mark It
horizontal unit fitted with a high quakty stainiess steel conveyor. A shding lead-glass door is provided over the
inspection area so the operator may observe the item being inspected and when necessary, reposition the item
for a better view Scattered radiation is min.mized by stainless steet tunnels at the entry and exit ports of the
rtpection well, and lead-impregnated curta:ns 3nside the tunnets. The Mark IV is avadable with optional TV
display at no additonal cou Pnncipia nf oppiaton is low energy X-ray source fluoroscopic screen with image
intens:fier viewer of TV d, splay

PERFORMANCE D ATA

Maximum Parcel. Baggage

Size: Length. any. Width. 30in (76crn). Height,25 n (64cm)
Conveyor Belt Speed: Vanable 0 to 60 feet per minute (30 Scm per sec)

Inspection Time: 3 2 seconds average.

Minimum Detectable Wire: 26 gauge copper w:re 0 016tn (0 4 mm) d:a
Grey Scale: 10 Shades. log related

Ra diation Exposure: To parcel. 240 mR per hr. To operator. 0 23 mR per inspection. Ma omum
Leakage 010 mR per hr.

X Ray Data: Peak Vot' age. 65 kV. Fdament Current.100 microamperes R adiation. Output.
240 mR per hr Duty Cycle.100 percent Beam Or.entation. Honzontal

Display: Intensif<er gatn,5x10*. Rrotut,on. 201.ne pairs per mm (equiva!ent to 1000 TV
knest TV display,informat:an not available

Saf ety Standards: Comphes funy with 21CFR 1020 40. F AA approved

Ambient Temperature: Inforrration not available.
Relative Humidity: Information not avadable.

PHYSICAL DATA

Jimensions: Length,180in (457cm). Wid'h 96in (244cm) Height. 58tn (147cm)
Weight; 1,700lb (7 /3k g)

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

SUPPLY / LOGISTICS DAT A

Documentation and Training: Intormation not avadable oce<able by unsk.ned a'tendants.

Parts and Repairs: Information not avadable
Reliability: MTBF not avadable.
Maintainability: MTTR not avadable.

Warranty Information. One year warraay.
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COST DATA

Unit Cost. Informaton not avelable

NOTES

INSTALLAT10NS
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X-RAY INSPECTION EQUIPMENT
_

Manufacterer Astrophysics Research Corp.
1526 W 240th St
Harbor City. CA 90710
(213)534-4370

Model Scanray Mark V
(01-0468)

Reference Evaluation Guide Procedure No V-5 A NRC Ident Acat,on No
_

N ARRATIVE DESCRIPTION

The Scanray Mark V, Mode! 01-0468. is a mod.fication of the Scanray Mark li ma%al system The mou t, cat,on
cons <sts of a lead-lined co<er over the inspection well and lead-impregnated curtains at the entry and exit ports of
the inJpection area Lead w'ndows are provided to enable the operator to easdy position the anc!e for inspection
or repos, tion it to change view'ng ang:o The Mark V can be opera:ed T a h gher radiation level than the Mark || to
enable manualinspection of dense objects (wooden boxes duffe bags) Photoetectnc interlocks are reta'ned to
pre,ent operator's hand. etc., from er tenng the X ray beam Te!evision display is c ,;..abie as a no-cost eptecn
Principle of operat on is a cont:nuous X-ray source f;uoroscopic screen intensifier viewer er TV d sCay

PERFORMANCE DATA

Maximum Parcel, Baggage

Site: Length 30.n (76cm). Width. 30in (76cm). He,ght.18tn (46cm)
Conveyor Bolt Speed: Not apphcab|e
Inspection Time: 3 2 seconds average.
Mmimum Detectable Wire: 26 gauge copper wire 0 016in (0 41 mm) dia
Grey Scale: 10 shades
Radiation bposure: Tc perce' 150 mR per hr Te operator. 0.145 mR per inspection Maximum

leakage 0.10 mR per hr.
X Ray Data: Peak Voltage. 65kV. Fdament Current. 60 microamperes Radiaton Output,150

mR pe> hr. Duty Cycle.100 percent Beam Onentation. Honzontal
Display: intens ' er ga:n,5x108. Resoiot.on. 20 line pairs per mm (equivalent to 1.000 TV

hnes) TV display,informahon not ava.lable.
Safety Standards: Comp! es f al:y with 21 CFR 1020 40. FAA approved
Ambient Temper.ture: Informaton not avadablio.
Relative Humidity: Informaton not available.

PHYSIC AL DATA

Dimensit ns: Length. 99n (244cm). Width. 36in (91 cm). Height. 58;n (147cm)

Weight: 1,400lb (636kg)

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

SUPPLY, LOGISTICS DATA

P intatton and Training: Informat.cn Nt ava;lable; operable by unskmed attendants.

:nd Repalrs: Information x>t availab!e
silPy: MTLF not E vallable.

Wtaintainabilli): Informaton not available.
Warranty Information: Informaton not availab!e
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COST DATA

UAII L-*t: Informaton not availab!e

NOTES

Recomme'.ded f r use in low tc medium dons,ty throughout operations

INSTALLATIONS
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X-RAY INSPECTION EQUIPMENT

Manufacturer AstrophysCs Research Corp.
1526 W. 240th St.
Harbor Cay. C A 90710

(213)534 4370
_ 7

Model Scanray Mark VI
(01-0470)

Reference Evaluation Guide Procedure No. V-5 A NRC Identification No.
_

NARRATIVE DESCRIPTION

The Scanray Mark VI, Model 01-0470. is a manually-operated baggage inspection system The ent, e unit is
supported on casters to f acihtate position.ng dunng installat on and allow mcving to other areas A foot lock is
provg.1e<1 for statonary pos.t.oning The system is composed of tne following elements: X-ray subsystem, elec-
tron c subsystem, optical subsystem. TV camera, and TV monitor. This system employs a continuous X-ray
source and is intended for low dens ty a rport usage Pnnciple of operation is bw energy cortinuous X-ray
sourcefintensified vidicon TV imaging

PEPFORM ANCE DATA

Maximum Baggage. Parcel
Cize: Ht..ght. 20en (51cm) Length. 26.'(66cm) Width.10in (25cm)

Conveyor Beit Speed: Not apphcable
inspection Time: 3 2 seconds average inspection time per bag
Minimum Detectable Wire: 26 gauge copper ere 0 016 n (0 41 mm) c'ia (in briefcase).
Grey Scale: 9 shades. log related.
Radiation Exposure: To parcel. 0 42 mR per hr. To operator, worst case leakage 0 25 mH per hr.
X-Ray Data: Peak VoMage 65kV.

Filament Current 150 microamperes
Filtenng 8mm Aluminum.
Beam Strength 600 mR per hr
Duty Cycle 100 percent (cont:nuous).
Beam Onentation Honzontal

Display: Display provides unobstructed view cf a bag 16x2x10in (40.7x5x25 4cm)
Image Intensifier Gain 8x104

TV Camera Resolution 600 TV lines
Shadesof Grey 10

Scanning 525 lines. 60Hz. 2:1 interlace
Tube 4625 (1 inch Vic. con).
TV Mon: tor Resolution 700 TV knes.

lineanty less than 2 percent.
Lens 25mm focat tength, f 0 95 aperture

Safety Standards: Comphes fully with 21-CFR-1020 40. for cabinet X-ray systerni approved by
FAA.

Ambient Temperature; mformation not available
Relative Humidity: Informaton not a sailable.

PHYSIC AL D AT A

Dimensions: Height. 42in (107cm) Length. 84:n (213cm) Width 32in (81cm)
Weight: 900!b (408kg)
Electrical Power. 300W,110V, ECHz, or 220V 50 Hz.

DATE CAT ALOG VOLUME SECTION CATEGORY DATA SHEET FAGE
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SUPPLY! LOGISTICS DATA

Documentation and Training: Inforrnaton not avadable; operable by unskihed attendants.
Parts and Repairs: Infonnation not avariable
Reliability: MTBF not aval aclei

Maintainabilih: MTTR not available
Warranty Information: One year warraruy.

COSiDATA

Unit Cost: Infonnavon not avadabte

NOTES

INSTALLATIONS

V-5 a 8-2
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X-RAY INSPECTION EQUIPMENT

Manufacturer Philips Electronics Instruments, Inc.
750 S. Fulton Ave.
Mt Vernon.NY 10550
(914)664-4500

. _ . .
. - .

. _ -
-

Model Dynafluor IV

Reference Evaluation Guide Procedure No. V-5 A NRC Identdication No.

N ARRATiVE DESCRIPTION

The Philips Dynafluor IV is a high volume conveyor-operated X-Ra y 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 Dynafluor 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: of the operator untd inspected. The
Dynafluor IV carry-on system is a conveyor belt loading system with sloping entrance conveyor and is available
with optronal 3-meter luggage pickup exit conveyors and luggage dump and for any spec fed .oitage or fre-
quency. The checked luggage system features an extra large opening for conveyor belt loading and optonal
entrance and exit conveyors.

PERFOT.M ANCE DATA

Maximum Parcel Baggage

Size: Conveyor Unit Checked Baggage Unit

Width 27:n (68cm). 31in (79cm).
Height 131n (33cm). 24tn (61 cm).

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 notes.

Grey Scale: Informaton not availab:e.
Radiation Exposure: To parcel, high dosage mode. Information not ava'lable, low dosage mode,

informaton not available. To operator. less than 0 5 mR per hr with 2in (Scm) from
,

any extemal surf ace.

X-Ray Data: Peak voltage informaton not available.

Display: Fluorescent screen viewed by either plumbicon or vid, con TV camera. Video
scene displayed on 14 n (36cm) diagonal TV mc1: tor.

Safety Standards: Complies in full with requirements of National Bareau of Radiologicali tealth.
Ambient Temperature: Informaton not availabie.
9 elative Humidity; Informaton not available.

PHYSICAL DATA

Dimensions: Main Cabinet Entrance Conveyor Exit Conveyor

Length 13ft,64n (411.5cm) 8tt (243.8cm) or 9",6in (289 6cm) or

6ft (182.9cm) 8tt (243 8cm)

Width 42in (106 7cm) 40in (101.6cm) 40in (101.6cm)

Height 96in (243 8cm) 28.5:n (72.9cm) 29in (73 6cm)

Maximum Length: 31 ft (945cm) long.

Weight: Maximum. 6,5751b (2,983kg).

Electrical Power- 220V,24 A, 50Hz: 220 /,30A,60Hz.

DATE CATALOG VOLUME SECTION CATEGORY DATA SHEET PAGE
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SUPPLY, LOGISTICS DATA

Documentaiicn and Training: Operation and serv:ce manuals available. training program ava 'aole.
Parts and Repairs: Servico contracts as adable
Reliability: Information not ava.labie.
Maintainability: Information not avadable.
Warranty Information: One year on parts

COST DATA

Unit Cost. Dunafiuor IV,27x 14in opening. vidicon camera. 550.900 Dynaffuor IV. 32x25tn
open.ng vidicon camera $67.675 00. inc!uces remote console for TV and
controi Ex:tconveyor 9ft 6,niong $2.592 00. Luggage demp. 5f t long. 5930 00
Remote console for i y and control, $1.200.

NOTEe-

Dynafluor IV meets FAA requirement of distinguishing 24 gauge insu!ated solid copper wire

Accessor:es include an x-ray test pat *ern (Catalog number 650-903 0 t. pnce $50.00)

INSTALLATIONS

V-5 a.11 -2
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X-RAY INSPECTION EQUIPMENT

ianufacturer Phihps Electronics Instruments.
Inc

750 S. Fulton Ave
Mt Vemon, NY 10550

(914)664-4500

Model Dynafluor VI
-

NRC Identification No.Referena Evaluat:on Guide Procedure No V-5.A

N ARRATIVE DESCRIPTION

The Dynafluor VI is a contirnous X-ray source inspection system availab|e in four coni guratons. (see note 1)
Veewing may be direct or telev' sed. and the system is low-dose and fdm-safe. This urnt is caster-mounted for
e tse of relocation. A real time : mage is coserved rather than a stored picture. so that parcels may be observed in

motan when using the conveyorized models.

PERFORMANCE DATA

Maximum Parcellaggage
Size: Models DM,TM Models DC/TC

W6dth 30in (76cm). 17in (43cm)
Length 17in (43cm). into not avail

Height in'o. not avad. 22in (56cm).

Duty Cycle: Continuous.
Conveyor Belt Speed: information not avadable.
Inspection Time: 4 sec m:nimum for conveyor units.

Minimum Detectable Wire: 0 02in (0.5 mrr.) diameter (24 gauge)

Grey Scale: Information not avadable.
Radiation Exposure: To parcel,informat on not avaJable To operator. less than 0 5 mR per hour at 2in

(Scm) from any external sudace.
X Ray Data: Peak voltage nformat:co not avadab:e.

Display: Direct viewing fluorescent screen (DM. DC).te;evised image by plumbicon or

vidicon (TM. TC).
Safety Standards: Complies with requirements cf National Bureau of Rac>olcgical Heafth.

Ambient Temperature: Informaton not avadable.
Relative Humidity: Informaton not wailable.

PHYSIC AL DATA

Dimensions: Models DM.TM Length 7f f 7in (231cm); width 31 tn (79cm). Modets DC/TC Length
7tt 7en (231 cm); width 31in (79cm). Inspect an Counter,34in (86cm) fugh.
Cabinet 45:n (114cm) high. Cabinet and Viewer TV 64 n (162 cm) high. Conveyor
runs through Cabinet to make overall width 11 tt (335cm) .

Weight Models DM,TM 850lb (386kg) Models DC/TC 1.150lb (522kgr

Electrical Power: 115V,8A, 60Hz; 23V,6A, 50Hz.

SUPPLY / LOGISTICS DATA

Documentation and Training: Operaton and service manuals avasiable. training program avadabfe.
Parts and Repairs: Service contracts avadable.
Reliability: Informaton not available.
Maintainability: Informaton not avadable.
Warranty Information: One year on parts.

DATE CATALOG VOLUME SECTiON CATI JRY DATA SHEET PAGE
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COST DATA

Unit Cost: Dynaf!uor VI. DM, direct viewing, manual loading. $25,465.00. Dynafluor VI. DC,
direct viewing. cons eyor loading. $29.825 00. Dynafluor VI, TM, vidicon TV,
manual loading, $36,450.00 Dynafluor VI. TC, vdcon TV, conveyor loading,
$40.356 00 Entrance' exit conveyor,11ft long, $2,594.00 Entrance. exit
conveyor, Sft 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 un:t can be loaded from e'ther 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. For 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 stem passes through the X-ray beam, the
image of rts cor' tents appear on the direct viewer (DC) or TV momfor (TC). After the item is cleared by the
operator, it passes through a second radiaton shield 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 ttus purpose.

Dynaf!uor Vi meets FAA requirements of distinguishing 24 gauge insulated copper wire

Accessones include an X ray test pattem (Catalog number 650-903-01, pnce $50 00).

INSTALLATIONS

V-5 a 12-2
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X-RAY INSPECTION EQUIPMENT

Manufacturer Phihps Electronics Instruments
Inc.

750 S Fulton Ave.
Mt. Vernon, NY 10550

(914)664-4500

Model Dynafluor X

Reference Evaruat:on Guide Procedur9 No. V-5 A NRC Identificaton No.

N ARRATiVE DESCRIPTION

The Phil?ps Djnattuor X is a compact, high resoluton, low dosage X-ray system designed and developed for
passenger taggage screening. In operaton, the operator inserts the package into the device, presses the
control button and inspects a bnght, detailed picture which appears instantly on the viewer. The object being
inspected remains under secunty control urtd released. Personnel safety is assured by careful shielding and
interlocks so that the unit meets all Bureau of Radiological Hea'th (BRH) Inspecton System guidehnes and X-ray
cabinet standards.

PERFORM ANCE DATA

Maximum Baggage. Parcel
Size: Height.12in (30cm). Width,22in (56cm). Depth,24in (61 cm).

Duty Cycle: Continuous.
Conveyor Belt Speed: Not appbcable.
Inspection Time: 9 sec minimum or 400 items per hr.

Minimum Detectable Wire: 0.02in (0.5 mm) diameter (24 gauge)
Grey Scale: Informaton not avadable.
Radiation Exposure: To parcel. less than 0 5 mR g er inspection. see notes. To operator, less than 0.5

mR per hr. (0.00014 mR per second).
X-Ray Data: Peak voltage information not availab e.
Display: Direct view fluorescent screen.
Safety Standards: Comphes with requirements of Bureau of Radiologicci Health
Ambient Temperature: Informaton not avadable.
Relative Humidity: Informaton not available.

PHYSICAL DATA

Dimensions: Height,54 n (138cm) Width. 36in (91cm) Depth,31 tn (85cm).
Weight: 4501b (200kg).
Elet;trical Power. 115V,2A,60Hz; 220V,1 A,50Hz.

SUPPLY / LOGISTICS DATA

Documentation and Training: Operaton and service manuals available; tra:ning program available.
Parts and Replars: Service contracts.

Informaton not ava4ble.Reliability: '
!nformaton not avail: b|e.Maintainability:

Warranty Information: One year on parts.

COST DATA

Unit Cost: Dynattuor X, film safe unit,513,500 00 Aumhary loading table,5325.00.
Additonal Charge for special formich, $100 00

DATE C AT ALOG VOLUME SECTION CATEGORY 0, ' A SHEET PAGE
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NOTES

Photograr, hic f:!m ws!! not exceed expostre requirement of the Natr.nal Photographic Manuf acturers Assoc;a.
tion in 5 to 10 inspections

Accessones r"lude an X-ray test pattern iCataiog number 650-903-01, cost $50 00)

INSTALLATIONS
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