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WAC FORM 313 U5 NUCLEAR REGULATORY COMMISSION
16 CFn 30,32, 33, 34 Frese v
Bencdd APPLICATION FOR MATERIAL LICENSE Expires 6.31.87

A0 - n‘”{ L).)L
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INSTRUCTIONS: SEE THE APPROPRIATE LCENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION SEND TWO COPIES
OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW

FEDERAL AGENCIES FILE APPLICATIONS WITH

U B NUCLEAR REGULATORY COMMISSION
DIVISION OF FUEL CYCLE AND MATERIAL GAFETY, NMES
WASHINGTON, DC 20868

ALL OTHER PERSONS FILE APPLICATIONS AS FOLLOWS, IF YOU ARE
LOCATED IN

CONNGCTICUT, DELAWARE, DISTRICT OF COLUMBIA MAINE MARYLAND,
MASSACHUSUTTS, NEW JERSEY, NEW YORK PENNSYLVANIA RHODE ISLAND,
OF VERMONT, SEND APPLICATIONS TO

US NUCLEAR REGULATORY COMMISSION, REGION |
NUCLEAR MATER 4L SECTION B

631 PARK AVENUE

KING OF PRUSSIA PA 10476

ALABAMA FLORIDA GEORGIA, KENTUCKY, MISSISSIPP. NORTH CAROLINA,
PUERTO RICO. SOUTH CARDLINA, TENNESSEE, VIRGINIA, VIRAIN ISLANDE OR
WEST VIRGINIA, SEND APPLICATIONS 70

US NUCLEAKR REGULATORY COMMISSION REGION 11
MATERIAL RADIATION PROTECTION SECTION

101 MARIETTA STREET BUITE 2000

ATLANTA GA 30322

INSTATES SUBJECT TO US NUCLEAR REUULATORY COMMISSION JURISDICTION

IF YOU ARE LOCATED IN

ILLINDIS INDIANA YOWA MICHIGAN, MINNESOTA MISSOURI OMIO OR
WISCONSIN, SEND APPLICATIONS TC

US NUCLEAR REGULATORY COMMISSION, REGION 11
SATERIALS LICENSING BECTION

799 ROOSEVELT ROAD

GLEN ELLYN. IL 80137

ARKANSAS COLORADO (DAMO, KANSAS LOUISIANA MONTANA NEBRASKA
NEW MEXICO NORTH DAKOTA, OKLAMOMA, BOUTH DAKOTA TEXAS, UTAN,
OR WYOMING, SEND APPLICATIONS TO

US NUCLEAR REGULATORY COMMISSION REGION IV
MATERIAL RADIATION PROTECTION SECTION

61 RYANPLAZA DFIVE BUITE 1000

ARLINGTON, TX 76011

ALASKA ARIZONA CALIFORNIA HAWAII NEVADA OREGON WASHINGTON,
AND U S TERRITORIES AND POSSESBIONS IN THE PACIFIC, BEND APPLICATIONS
Yo

US NUCLEAR REGULATORY COMMISSION REGION V
MATERIAL RADIATION PROTECTION SECTION

1450 MARIA LANE SUITE 210

WALNUT CREEK, CA Bab96

PERSONS LOCATED IN AGREEMENT STATES SEND APFLICATIONS TO THE U S NUCLEAR REGULATORY COMMISSION ONLY IF THEY WISH TO POBSESS AND USE LICENSED MATERIAL

1 THIS I8 AN APPLICATION FOR (Check approp'wte item/
X | A NEW LICENSE
B AMENDMENT TO LICENSE NUMBER _____

C MENEWAL OF LICENSE NUMBER

2 NAME AND MAILING ADDRESS OF APFLICANT (incivae 2w Cade)

AT Biochem
74 Great Valley Parkway

3 ADDRESS(ES) WHERE LICENSED MATERIAL WILL BE USED OR POSSESSED

AT Biochem
74 Creat Valley Parkway
Malvern, PA 19355

Malvern, PA 19355
8906260415 B8BOB1Z
REGY LIC30
372820601 FPDR

4 NAME OF PERSON TO BE CONTACTED ABOUT THIS APPLICATION

Robert G.L. Shorr, PhD or James Rue

TELEPHONE NUMBER

(215) @89 g0

SUBMIT ITEMS 6 THROUGH 11 ON 8% » 117 PAPER  THE TYPE AND SCOPE OF INFORMATION TO BE PROVIDED IS DESORIBED IN THE LICENSE APPLICATION GUIDE

& HADIOACTIVE MATERIAL
« Element ang mass numbec. b chemical and/or phyncal form and «
which will be DOISeIsRC 8t #ny Une Lime L‘\‘,‘. '\lunn 1 i"Im—'lll A

maximum amount

6 PURPQOSEIS) ‘Ogg'ﬂ%ﬁ(‘i)is gml TERIAL WiLL BE USED
bo - ent

7 INDIVIDUALIS) REBPONSIBLE FOR RADIATION SAFETY PROGRAM AND THEIR
TRAINING AND EXPERIENCE See 5Upplt‘lﬂ&'ﬂ[ B

RKING IN OI FREQUENTING RESTRICTED AREAS

B " IAINING r-ouéuonvn A\J
€ ement C

@ FACILITIES AND EQUIPMENT .
See Supplement D

10, RADIATION SAFETY PROGRAM 2 4
See Supplement E

11 WABTE MANAGEMENT . ' »
\ TR See Supplement F

12 LICENSEE FEES (See 10 CFR 170 ano Section 170 31)
. AMOUNT
FEE CATEGORY  3M |encioseo 8 700.00

BINDING UPON THE APPLICANT

15 THUE AND CORRECT TO THE BEST OF THEIH KNOWLEDGE AND BELIEF

TO ANy DEPA‘Q?

13 CERTIFICATION (Must be compieted by sppicent; THE APPLICANT UNDERSTANDS THAT ALL STATEMENTS AND REPRESENTATIONS MADE IN THIS APELICATION ARE

THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATION ON BEHALF OF THE APPLICANT NAMED IN ITEM 2 CERTIFY THAT THIS APPLICATION IS
PREPARED IN CONFORMITY WITH TITLE 10 CODE OF FEDERAL REGULATIONS PARTS 30 32 32 34 385 aND 40 AND THAT ALL INFORMATION CONTAINED HEREIN

WARNING WU C SECTION 1001 ACT OF JUNE 25 1946 62 STAT 746 MAKES IT A CRIMINAL OF “ENSE TO MAKE A WILLFULLY FALSE STATEMENT OR REPRESENTAYION
NT OR AGENCV OF THE UNITED STATES A5 TO ANY MATTER WITHIN ITS JURISDICTION

MECK NUMBEH

WY

AMOUNT RECEIVED

700

“OFFICIAL RECORD COPY” L

SIGNAT ~QERTIF ANG onuce ]vvvm PRINTED NAME ]r-ng ]DAY!
Vice ?”
WV Robert G.L. Shorr, PhD President, AT Biochem
16 v TARY IC DATA
[ NUMBER OF EMPLO YEES (Totel for ¢ WOULD YOU BE WILLING TO FURNISH COST mroumn-oﬂwm #na/or stett hours)
< $280K -3 entire tacility nfltymv Ou tsidhe conteactors) ON THE ECONOMIC IMPACY OF CURRENT NRC REGULATIONS OR ANY FUTURE
-e | PROPOSED ; REGULATIONS THAT MAY AFFECT YOU? (NAC reguistions pomm
$250K 500K - 27 Bd V4 e/ orf Droprmtery <) 1of
- NUMBER OF BEDS \ i i s -
$500K ; "
$750K - ‘/.A. i GF “‘:;iil-:i\’» NO
= G | |
FOR NRC USE ONLY
TYPE OF FEE FEE LOG /p FEE CATEGORY COMMENTS APPHOVED lv
pa
Oy

DATE
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e
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#
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PRIVACY ACT STATEMENT

Pursuant to 5 U.S.C. 552a(e)(3), enacted into law by section 3 of the Privacy Act of 1874 (Public Law 83-679), the follow-
ing statement is furnished to individuals who supply information to the Nuclear Regulatory Comriission on NRC Form
313, This infor=stion is maintained in a system of records designated as NRC-3 and described at 40 Federal Register 456334
(October 1, 1875).

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

2. PRINCIPAL PURPOSE(S): The information is evaluated by the NRC steff pursuant to the criteria set forth in 10 CFR
Parts 30, 32, 33, 34, 36 and 40 to determine whether the application meets the requirements of the Atomic Energy Act of
1954, as amended, and the Commission’s regulations, for the issuance of & radioactive material license or amendment
thereof.

3. ROUTINE USES: The information may be (a) provided to State health departments for their information and use:
and (b) provided to Federal, State, and local health cfficials and other persons in the svent of incident or exposure,
for their information, investigation, and protection of the public health and safety. The information may also be dis-
closed to approgriate Fec'eral, State, and local agencies in the event that the information incicates a violation or potential
violation of law and in the course of an administrative or judicial proceeding. in aadition, this information may be trans-
ferred to an appropriate Federal, State, or local agency to the extent relevant and nocessary for an NRC decision or to
an appropriate Federal agency to the extent relevant and necessary for that agency’s decision about you.

4. WHETHER DISCLOSURE IS MANDAYORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT PROVID-
ING INFORMATION: Disclosure of the requested information is voluntary. If the requested information is not furn.
ished, however, the application for radioactive msterial license. or amendment thereof, will not be processed. A request
that information be held from public inspection must be in accordance with the provisions of 10 CFR 2.790. Withhold-

ing from public inspection shall not affect the right, if any, of persons properly and directly concerned need to inspect
the document,

5 SYSTEM MANAGER(S) AND ADDRESS: U.S. Nuclear Regulatory Commission
Director, Division of Fuel Cycle and Material Sefety
Office of Nuclear Material Safety and Safeguards
Washington, D.C, 20666
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Supplement A

1. Reference Items 5 and 6, NRC Form 313.

2. Radiocactive materials :

Isotope Physical Form
Phosphorus=-32 liquid
Sulfur-35 liquid
Iodine~125 liquid

3. Materials listed in item 2 above are
and development only.

Activity
100 millicuries
50 millicuries
50 millicuries

for bicchemical research



Supplement B

1. Reference Item 7, NRC Form 313.

2. The names and qualifications of the Radiation Protection
Officer and Alternate Radiation Protection Officer are at

enclosures 1 and 2 respectively.



Resume of
Robert G.L. Shorr

EDUCATION:

PhD, Biochemistry, Imperial College of Science and
Technology, University of London, 1980

BS, Biology, State University of New York at Buffalo, 1975

EXPERIENCE :

1988~Present, Vice President for Technology and Co-
Founder ,AT Biochem

19861988, Associate Director, Department of Molecular
Pharmacology, Smith Kline & French Laboratories

Serve as associate director in major pharmaceutical
manufacturer ‘s research center. Supervise and conduct
research utillizing a variety of compounds including
radioisotopes, especially P-32, £§-35 and 1-1285.

1984~19846, Senior Investigator, Department of Molecular
Pharmacology, Smith Kline & French Laboratories

Research group leader at R&D Center. Research invelved
the utilization of radicisotopes in pharmacological
research.

1982-1984, Associate ESenior Investigator, Department of

Molecular Pharmacology, Smith Kline & French
Laboratories

AWARDS ¢
NIH University Fellowship, State University of New York
MRLC Research Fellowship, University of London
NIH Post-Doctoral Fellowship, Duke University

Howard Hughes Medicel Institute Research Associatship,
Duke University

MEMBERSHIPS :

American Chemical Society

Amer ican Association for the Advancement uf Science

American Institute of Chemists-elected Fellow Royal Chem-
ist Society

New York Academy of Science

Encl 1






Suppleinent C

i. Reference Item 8, NRC Form 313.

2. All new researchers and technicians using or handling
radioactive materials will be given a minimum of four hours
training in proper handling technigues and radiation safety by the
Radiation Protection Officer (RPO). Periodic training of
radiation workers by the RPO will be conducted in accordance with
Title 10, Code of Federal Regulations, Part 19 (10 CFR 19).
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STANDARD OPERATING FROCEDURE
for the
UTILIZATION OF RADIOACT1IVE MATERIZ.LS

1. PURPCSE_ To presen®. rules and procedures for the use of
radioactive materials in research conducted at AT Biochem. To
ensure that exposure of workers to ionizing radiation is kept as
low as reasonsoly achievable (ALARA).

2. SCOPE: This SOP applies to all persons working with
radioactive materials at AT Biochem.

3. PROCEDURES: The folliwing procedures will be used as a
guideline for the ionizing radiation protection program:

a. Acquisition:

(1) 21l requests for radiocactive material will be
approved by Dr. Shorr, the license Radiation Protection Officer
(RPO) or his designated alternate. Orders will be limited to the
minimum amount of radioactive material required for the given
research project.

(2) Once approved by Dr. Shorr, orders for radioactiv
materials will be placed by the purchasing agent/secretary.

(3) All shipment of radioactive material will be
received at the loading dock by Mr. Kane, Technical Assistant and
Manager of Shipping/Receiving/Production. All packages will be
carefully inspected to ensure there is no damage to any containers
holding radioactive materials and that only the appropriate

isotope(s) at the proper activity and chemical form have been
received.

(4) Radioactive materials awaiting use will be stored in
the 4° C refrigerator or -20° C freezer as appropriate. These
devices are clearly posted "Caution Radioactive Materials*®.

b. Utilization:

(1) All research involving the use of radioactive
materials will be reviewed and approved by Dr. Shorr prior tc
start-up. Dr. Shorr will review the proposed research protococl to
ensure that: (a) adequate radiocactive materials for the project
are on hand or can be ordered within the scope of the NRC license,
(b) adequate shielding is available tu ensure radiation exposure
to workers is kept as low as reasonably achievable, and (c)

adequately trained personnel are available to conduct the research
in a safe and efficient manner.



.

(2) All research inveolving the use of rad.iocactive
materials will be conducted behind appropriate shielding. For
beta emitters (P-32 and S-35), plexiglas beta shielding is
available and must be utilized. For the gamma emitter (I-125),
lead foil and bricks are available for use and will be utilized.

(3) Liquid waste materials will be placed in the carboy
container marked for this purpose. Each time material is placed
into the carboy, it will be annotated on the log sheet on the
carboy shield. Information will include isotope, activity,
chemical form and date.

(4) Solid waste materials will be placed in the
plexiglas boxes (beta sources) or the steel drum (beta and gamma)
marked for this purpose. Each time material is placed into the
solid waste cuntainer, it will be annotated on the log sheet at
the container. Information will include isotope, activity,
chemical/ physical form and date.

(5) Eating, smoking, drinking and the application of
cosmetics in areas where radioactive material is used or stored is
strictly prohibited.

c. Dosimetry:

(1) All personnel working with radioactive materials or
entering the radioactive materials work and/ or storage areas will
wear the company provided personnel dosimetry device (film badge).
Badges are to be worn between the thigh and slLoulder on the
outermost garment.

(2) Badges are assigned to one person only for a given
wearing period. Badges will never be shared by two or more
persons.

(3) Visitors approved for entry to the radiation areas
by Dr. Shorr will be issued a visitors filr badge and must wear
the bldge at all times while in the radiation areas.

(4) Badges will be kept in the designated storage area
only when not being worn. Badges will not be taken out of the
building without the expressed permission of Dr. Shorr.

(5) Records of occupational exposure will be kept by Dr.
Shorr. In accordance with Title 29, Code of Federal Regulations,
Part 1910, annual summaries of radiation exposure will be given to
each employee.




(6) All users of I-125 will have a monthly thyroid scan
and urine sample analysis. Results of these tests will be kept
with the film badge records.

(7) All laboratory employees will have a semiannual
physical including blood analysis with results >f these physicals
kept with the film badge records.

d. Surveys:

(1) All laberatory work area including floors will be
surveyed weekly with both the beta/gamma (Geiger) survey meter and
the beta (pancake) survey detector. Wipe test smears will also be
taken of the work areas weekly.

(2) Personnel will immediately report any known or
suspected spills of radioactive material to Dr. Shorr. Care will
be given to minimize the spread of contamination to other persons
and equipment. The beta/gamma and beta contamination instruments
will be available at all times for emergencies. All clean-ups
will be conducted under the supervision of Dr. Shorr.

e. Training:

(1) All new employees will be presented training on the
proper techniques in safely handling radioactive materials and
will know and understand all pertinent laboratory rules and
regulations prior to commencing work involving radioactive
materials.

(2) Periodic training of radiation workeus, in
accordance with Title 10, Code of Federal Regulations, Part 19
will be conducted by Dr. Shorr for all persons working with
radiocactive materials
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Supplement F
Reference Item 11

Radloactive waste materials will be collected

€ contalners located 1in the laboratory and the
waste storage area. quecus radicactive wastes
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LLUDLUM GENERAL R!RPOSE PORTABLE SLMIEY METERS

Select survey meter, cable, dial and handle clip
from this data sheet. Select detector from detector data
sheet to constry 3t analog survey meter for your speci-
fic requirements .

" MODEL 2

/ 3 Counting Scales

/ Adjustable MV to 1500 Volts
Scintillation or G-M Detector

\\_/"'

" MODEL 3
! 4 Counting Scales
b Adjustable HV to 1500 Volts
i Scintillation or G-M Deteciors

|
B | ploks-

MODEL 12

4 Counting Scales

Adjustable HV to 2500 Volts

Adjustable Gain Threshold

Proportional, Scintillation or G-M Detectors

MODEL 16

4 Counting bScales

Adjustable HV to 2500 Volts

Adjustable Threshold

Adjustable Window with In/Out Switch
Proportic wal, Scinullation or G-M Detectors

MODEL 18

4 Counting Scales

Adjustable HV to 2500 Volts

Fixed Threshold

Adjustable Wir Jow with In/Out Switch

3 Adjustable HV Settings

Proportional, Scintillation or G-M Detectors




UNIQUE S&CIFICATIONS ®

T

/
MODEL-2: -
. e THRESHOLD: Fixed at 40210mV
H\'  Adjustable from 200-1500 volts
RESET Push button to zero meter after over range exposure
STANDARD DIAL. 0-5K CPM and BAT OK
MULTIPLIER RANGES: X0.1, X1. X10
BATTERY LIFE. 200 hours typical
DETECTORS. Scintillation or G-M

MODEL 3:
THRESHOLD Fixed at 40110mV
HV.  Adjustable from 200-1500 volits
RESET Push button to zero meter after over range exposure
STANDARD DIAL. 0-5K CPM and BAT OK
MULTIPLIER RANGES: X0.1; X1, X10, X100
BATTERY LIFE: 200 hours typical
DETECTORS: Scintillation or G-M
MODEL 12:

GAIN THRESHOLD Adjustable from 2mV to 40mV

HV  Adjustable from 200-2500 volits

RESET Push button to zero mete: after over range exposure
STANDARD DIAL. 0-500 CPM and BAT OK

MULTIPLIER RANGES X1, X10, X100, X1K

BATTERY LIFE 100 hours typical

DETECTORS. Scintillation, G-M or proportional

MODEL 16:

THRESHOLD: Adjustable from 2mV to 40mV
WINDOW. Adjustable from 0 10 50% of threshold
WINDOW IN/OUT: Disables window

HV'  Adjustable from 200-2400 voits

STANDARD DIAL 0-500 CPM and BAY OK

MULTIPLIER RANGES X1, X10; X100, X1K Ul

BATTERY LIFE 100 hours typical
DETECTORS. Scintillation, G-M or proportional

MODEL 18: |

THRESHOLD: Fixed at SmV uniess otherwise indicated to fit selected
detectors
WINDOW: Adjustable from 0 to 50% of threshold

WINDOW IN/OUT.  Disables window b

HV. Three settings available, each adjustable from 200-2400 volts
STANDARD DIAL: 0-500 CPM and BAT OK

MULTIPLIER RANGES: X1, X10; X100, X1K

BATTERY LIFE 100 hours typical

DETECTORS Scintillation, G-M or proportional

MODEL 2A:

THRESHOLD: Fixed &t 40110mV

HV.  Adjustable from 200-1500 volts

RESET: Push button to zero meter from over range exposure and reset alarm
STANDARD DIAL: 0-500 CPM and BAT OK

MULTIPLIER RANGES: X1, X10, X100

ALARM SET: Non indicating control adjusts alarm point between 10% and 120% of full scale
BATTERY LIFE 200 hours typical

DETECTORS. Scintillation, G-M or proportional

THE GENERAL PURPOSE SURVEY METERS HAVE THE FOLLOWING
COMMON SPECIFICATIONS

SIZE: B6(3.4")W by 155(6")H by 18(7")L

WEIGHT: 16(3.6 pounds) including batteries

CONSTRUCTION: Cast and drawn aluminum with beige po'yurethane paint finish
CONNECTOR TYPE: Series C

METER LINEARITY: 3% of full scale

CALIBRATION STABILITY: 3% of full scale 10 battery end point

METER SCALE: 64(25") ARC

AUDIO: Built in unimorph speaker with ON/OFF

RESPONSE: Toggle switch for FAST (3 seconds) or SLOW (12 seconds), for 67% of full scale
BATTERIES: 2 each size D

TEMPERATURE RANGE: —15°C to +50°C standard operation Below 5°C will requny very
fresh batteries or Ni Cds Units may be certified tor operation ), >m —40°C to +65°C with
indvidual testing

v




BETA-GAMMA DETECTOHS

Also See Models 3-98; 14C; 5; 6; 15; 19; 77; 316-2; 9; 17

( _MODEL 44-7
—MICR-END WINDOW G-M DETECTOR
INDICATED USE: Aipha. Beta-Gamma survey
WINDOW: 17 = 0.3 mg/cm‘ mica
PROTECTIVE SCREEN: 74% open (can be re "oved
WINDOW AREA: Active area approximately 6 4 cm
EFFICIENCY: 10% for C-14, 45% tor S5r-80 Alpha 30% Gamma
1700 CPM/mR/hr for Cs-137
£ MOUNTING: Aluminum holder
SIZE: 127 (5")L by 3.8 (1.5") diameter
WEIGHT: 0.5 (1 pound)

FINISH: Anodized /*"

<y T

’\MODELM—Q
~PANEAKE G-M DETECTOR

INDICATED USE: Frisker for Alpha. Beta-Gamma

WINDOW: 17 = 03 mg/cm’ mica

PROTECTIVE SCREEN: 74% opcr

WINDOW DIAMETER: 44 (1 75") diameter

’ WINDOW AREA: Active area approximately 155 cm

EFFICIENCY: 10% for C-14, 60% for Sr-80, Alpha 30%, Gamma
1900 CPM/mR/hr for Cs-137

MOUNTING: Aluminum holder. handie and window protector

SIZE: 210 (825")L by 7.0 (275") diameter. handie is 2.54 (1
in diameter

WEIGHT: 05 (1 pound

MODEL 44-10
GAMMA SCINTILLATOR
rﬂ,‘", INDICATED USE: Low level Gamma detection
T e DETECTOR: 51 (2") thick by 51 (2") diameter Nal (TI)
b O TUBE: 5 (2") diameter photomultiplier
,L&‘iw" EFFICIENCY: Approximately 900000 CPM/mR 'hr for Cs-137
Gamma
SIZE: 279 (11")L by 6.7 (2 625") diameter
WEIGHT: 1.1 (25 pounds)

MODEL 44-11

INTEGRAL LINE SCINTILLATOR

INDICATED USE: Gamma assay

DETECTOR: 51 (2") thick by 5 1 (2) diameter NAI (T1) integral
nne

PHOTOMULTIPLIER TUBE: 51 (2") diameter

EFFICIENCY: Approximately 800 000 CPM/mR/hr for Cs-137
Gamma

DYNODE STRING: MODEL 112 dynode string (series "C" con-
nector furnished unless otherwise requested)

SIZE: 26 7 (10.5")L by 6 4 (2 5") diameter

WEIGHT: 1 4 (3 pounds)

FIMISH: Anodized

e —

-zf“»‘le

Telex 8466832 UD 915 235 5494 / or write P.O, Box 810 / ‘-01 Olk / Swntwater Tens 79556, U.S.A.
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GM Survey
NMeter | Modeis E-120, E-120E

B SMALL, LIGHTWEIGHT PACKAGE
B LONG BATTERY LIFE
B VARIABLE RESPONSE TIME

Eberline VE gﬁ%rt'r?)g E} gg’E
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Models E-120 and E-120E, Geiger-Mueller Survey Mete

GENERAL DESCRIPTION

The Models E-120 and E-120E survey meters
are compact, lightweight units with proven
reliable electronics. A single printed circuit
board contains most components, resulting in
a minimum of solder joints. The printed cir-
cuit board connects to the cover allowing for
removal of complete functioning electronics
for ease of calibration.

The taut band meter provides exceptional
readability. Variable response time is provided
by a control knob on the cover. A built-in bat-
tery check is also provided. Low power Cir-
cuits extend battery life. The instruments are
operational from -40 °C to + 60 °C with
alkaline “D" cells installed.

The meter readout provided on the E-120 is
marked in bhoth mR/h and cpm graduations
while the E-120E is marked only in cpm as
listed in the specifications below. The in-
struments are identical otherwise. Although
both the E-120 and E-120E will accommodate
all available hand probes listed below, the
E-120E was designed specifically for use with
the Models HP-190A, HP-210AL, HP-210T, and
HP-260 hand probe assemblies.

SPECIFICATIONS
Range

E-120: Three linear ranges: 0.5, 5, 50 mR/h and
600, 6k, 60k cpm.

E-120E: Three linear ranges, 500, 5k, 50k cpm.

Display: Taut band meter with 2.37-inch (6 cm)
scale length.

Response Time: Variable from 2 to
10 seconds to 90 percent of final reading.

Linearity: Within =5 percent of full scale
when driven with a repetitive signal.

Battery Complement: Two D" cells.

Battery Lite: Nominal 300 hours C-Zn, 500
hours alkaline. The battery check is built-in.

Voltage Coefficient: Reading changes
<10 percent from new battery to end of
battery life.

Connectors: BNC for detectors input.
No. 5501 MP for headphones.

Construction: Splashproof, all metal case,
enamel finish.

Temperature: Operational from -40 °C to
+ 60 °C (-40 °F to 140 °F).

Uimensions (including handle): 3.38 inches
wide, 6.75 inches long, 6.38 inches high
(86 cmx 17.1 cm x 16.2 cm).

Weight: 2.7 pounds (1.22 kg* vith C-Zn
batteries.

AVAILABLE ACCESSORIES
Hand Probe Assemblies
Model

HP-177C

HP-190A

HP-210AL

HP-210T

HP-260

HP-270

Connecting Cables
(Instrument to Probe)

Model

CA-10 coil cord (¢ andard)
CA-1-36, 36-inch coaxial (straight)
CA-1-60, 60-inch coaxial (straight)

Speaker Assembly

Model SK-1

CA-9-5, cable required with SK-1
SK1-MK1, mounting kit required with SK-1

Audio Headset Assembly: Model BA201M
Carrying Strap: Part No. ZP10125099

Radioactive Check Source: CS-7A, gamma
source
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Model HP-260, Hand Probe

GENERAL DESCRIPTION

The Model HP-260 hand probe provides a sen-
sitive beta detector, featuring a ""Pancake”
GM tube with a thin rhica window. The open
window, which is protected by a sturdy wire
screen, permits useful beta sensitivities down
to 40 keV. The detector is alpha

sensitive above 3 MeV.

SPECIFICATIONS

Operating Voltage: 900 +50 V

Plateau Length: 100 V minimum

Plateau Slope: 0.1 percent per V maximum
Cead Time: 50 us maximum

Temperature Range: - 22 °F to + 167 °F
(-30°Cto +75°C)

Mica Window Thickness: 1.4 to 2.0 mg/cm?

Mica Window Size: 1.75-inch-diameter
(4.45 cm); 2.4 in* (155 cm?)

Gamma Sensitivity: =3600 cpm/mR/h ('*"Cs)
(into window)

*Beta Efficiency:

45 percent "Sr.wy
30 percent *T¢
=10 percent '“C

Alpha Sensitivity: 3 MeV at window
Connector: BNC series coaxial

Size: 10 inches long x 2.75 inches wide x
2.5 inches high (25.4 cm x 7 cm x 6.4 cm)

Weight: 1.25 pounds (0.57 kg)

1

Ll

The HP-260 is designed fo- contamination
surveys on personnel, tab'2 tops, floors,
equipment, etc.

The long handle on the H}*-260 makes it

convenient for personnel ind table-top
surveys.

AVAILABLE ACCESSORII §

Instruments Cables
E-120 CA-1-36
E-140 CA-1-36
E-520 CA-1-36
MS-3 CA-166)
PRM-6 CA-16-6)
RM-14 CA-1-60
RM-20 CA-16-6)
RM-21 CA-16-6)

*Efficiencies with screen in place. Screen removal will increase efficiency by =45 percent of
stated value. Efficiencies listed as percentage of 2» emission rate, from a 2one-inch-diameter

source.
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Models HP-270 and HP-290, Hand Pfobgs
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GENERAL DESCRIPTION

The HP-270 is an excellent general purpose
GM probe, with energy compensation and a
beta shield, making it the choice for most
health physics applications. The energy com-
pensation permits reliable exposure rate
measurement from background to 200 mR/h.

SPECIFICATIONS

Operating Voltage:
Plateau Length:
Plateau Slope:

Dead Time:
Temperature Range:

Wall Thickness:
Wall Material:
Gamma Sensitivity:
Energy Response:
Housing:
Connector:

Size:

Weight:

HP-270
900 £50V
100 V minimum

0.1 percent per V
maximum

100 us maximum

~4C °F to + 167 °F
(-40°Cto +75°C)

30 mg/cm? (tube only)
Stainless steel

=1200 cpm/mR/h (**'Cs)
See curve

ABS plastic

BNC series coaxial

1% inches in diameter x
6 inches long
(35cmx 15.2cm)

5 ounces (142 g)

AVAILABLE ACCESSORIES

HP-270

Instruments Cables
E-120 CA-1-36
E-140 CA-1-36
E-520 CA-1-36
MS-3 CA-16-60
PRM-5-3 CA-14.36
PRM-6 CA-16-60
RM-14 CA-1-60
RM-20 CA-16-60
RM-21 CA-16-60

HP-290

Instruments Cables
E-530N CA-1-36
MS-3 CA-16-60
PRM-5.3 CA-14-36
PRM-6 CA-16-60
RM-20 CA-16-60
RM-21 CA-16-60

The HP-290 is a higher range GM probe with
energy compensation, providing reliable ex-
posure rate muasurement from 0.1 mR/k to
10 R/h.

HP-290

550 50 V

100 V minimum

0.2 percent per V maximum

- 40 °F to + 167 °F
(- 40 °C to + 75 °C)

90 mg/cm? (tube only)
Stainless steel

=80 cpm/mR/h (**'Cs)
See curve

ABS plastic

BNC series coaxial

1'% inches in diameter x
3% inches long
(29cmx 89 cm)

|
l
20 48 maximum
2 ounces (57 g)
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