You automatically become a GENERAL LICENSEE when you receive the 3M M_odel 703
Static Meter. Applicable U.S. NRC Regulations may be found within this instruction sheet.

703 Static Meter
Instruction Sheet

Description

The 703 is an electronic instrument that will
indicate the quantity and polarity of the voltage due
to a static charge without contacting the surface. It
is completely self-contained and uses standard 9V
transistor batteries as a power source.

Theory Of Operation

General

The Model 703 is a field strength meter, i.e, it
measures the strength of the electric field generated
by a static charge. The electric field induces into a
grid, located in the tip of the meter, a charge that is
propartional to the charge being measured.

Induction is the process where a static charge
appears on the surface of an uncharged object due
to the close proximity of another charged object.
This is what happens when a hard rubber comb
carrying a negative static charge approaches human
hair — a positive charge will appear on the hair. This
induced charge is generated without contact, and
will remain only as long as the hair and the comb
are in close proximity.

Measuring Element

There are three sections to the measuring element
— a grid, ionizing source, and high impedance
amplifier.

The function of the grid is to receive the induced
charge from the electric field. This may be positive
or negative depending on the polarity of the
charged surface.

The ionizing source is a tritium foil (Hs) which
causes the air space between the grid and the
amplifier to become electrically conductive. The
ionized air allows a small current to flow from the
grid to the amplifier. This signal is translated by the
amplifier into the magnitude and polarity of the
voltage due to the charge on the object being
measured and is displayed on the meter face.

Distance

Since the strength of an electric field decreases
with distance, the output of the meter should be in
volts per inch or volts per centimeter. Thisis a
difficult parameter to visualize; therefore, three

specific distances were chosen and the meter dial
was calibrated in volts at these distances. A further
discussion of these distances will be given in the
section on meter adjustments.

Operating Procedure

The operator holds the 703 in the manner of a gun
and depresses the trigger to activate the meter. The
trigger must be depressed during measurement and
the meter should be adjusted to zero as outlined
below. With the trigger still depressed the meter is
aimed at the surface being measured, taking care
not to over-range (peg) the meter by moving too
close to a highly charged surface. The spacing
between the object and the tip of the instrument
determines the full scale sensitivity. The reading of
the meter indicates both the voltage level and the
polarity (+ or —) of the charged surface.

Principle Of Operation: The charge on the surface
being measured is induced onto an internal element
of the meter. This is detected by using a nuclear
source and a high resistance voltage measuring ele-
ment. The signal is displayed on a tri-scale meter.
The voltage read on the 703 is the potential differ-
ence between the object under test and ground,
provided the operator is grounded.

Meter Adjustments: Since the 703 will read both
positive and negative voltages, the zero point is the
center of the meter face. Before making a measure-
ment the zero should be checked by turning the
meter on and adjusting the black knurled knob
above the meter face. During this adjustment the
opening in the tip of the meter should be aimed at
an open space away from any charged surface.

The scale that is read while making a measurement
depends on the distance between the charged
surface and the tip of the meter. The top scale is
used at a distance of 2", the middle scale at 6", and
the lower scale at 12" from the object being
measured. To change the range of the meter,
increase or decrease the size of the opening by
adjusting the aperture. The full scale readings are

as follows:
Aperture Setting

10X 1X 1/10X
Top Scale 50KV 5KV 0.5KV
Middle Scale 100KV 10KV 1 KV
Lower Scale 200KV 20KV 2 KV



Operating Procedure (ontinueq)

Calibration

Each meter is accurately calibrated prior to ship-
ment. There should be no need to adjust the calibra-
tion screws located under the protected caps on
each side of the housing. Due to the sensitivity and
difficulty of precise calibration it is recommended
that the meter be returned to the factory if calibra-
tion is ever needed. Any tampering with these
calibration adjustment screws by the user voids the
warranty on the device. To determine if calibration
is necessary, measure the voltage on a piece of
Scotch™ Brand #810 magic mending tape. Pull 8-
10" of tape from the roll and hold in the air so the
strip of tape hangs down from the hand. The reading
should be at least 5000 volts positive at a distance
of two inches.

When The Instrument Will Not Zero:

1. Batteries need replacement (see below). If the
new batteries do not correct the problem, return the
instrument for repair and/or calibration to:

Static Control Systems/3M
TCAAP Bldg. 590

New Brighton, Minnesota 55112
Attn: SCS Customer Service

There is a minimum charge for this service. Charges
in excess of the minimum require customer approval
prior to repair.

2. If the charge on the surface measured is very
high the element in the meter can be saturated. If
this occurs ground the tip of the meter until a zero
can be obtained. Do not use the meter in the imme-
diate vicinity of High Electrical Discharge Machinery,
such as corona discharge eguipment for the surface
treatment of plastic film.

To Change Batteries

1. The normal operating life of fresh batteries is
approximately 50 hours continuous use at 15°F or
higher.

2. The Model 703 Static Meter uses two (2) 9V bat-
teries (same type as used in transistor radios); Ever-
ready 216, Burgess 2U6, Ray-o-Vac 1604, NEDA 1604.

3. To change batteries, remove cap on the bottom
of the handle. There are two retaining screws. Pry
off the snap-on battery clips from both batteries.

4. Replace clips and insert new batteries, being
careful that snaps on the battery match those on
the clip.

NRC Regulations

The 703 Static Meter contains a radioactive ioniz-
ing source (Tritium 200 millicuries) and is regulated
under a general license. The use of this device in an
Agreement State is regulated under requirements
substantially the same as these. In general the
regulations state:

(1) All labels must be maintained on the device

(8)

and you must comply with the instructions
provided with the device.

You cannot transfer the device(s) to another
general licensee unless the device remains in
use at a particular location.

In case a static meter has been subjected to
fire or other catastrophe or has been lost or
stolen, NOTIFY THE STATIC CONTROL
SYSTEMS DEPARTMENT, 3M, IMMEDIATELY
BY TELEPHONE. THE NUMBER TO CALL (col-
lect) IS 612/633-9420. Ask for the Regulatory
Affairs Manager. You will be advised relative to
reporting the incident to the proper authorities
if required.

Do not touch the foil or the grid of the Tritium
Holder. Federal regulations do not require a
leakage test on this static meter.

If the device needs repairs, a new source, or its
use is to be discontinued, return the entire unit
to 3M (see address in item #1 “When The
Instrument Will Not Zero”). Do not discard

as scrap.

MODIFICATION OF 3M STATIC METERS BY
OPERATIONS SUCH AS CUTTING, DRILLING,
WELDING, BRAZING OR OTHER DESTRUC-
TIVE AND/OR ALTERING OPERATIONS IS IN
VIOLATION OF FEDERAL LAW AND NOT
ALLOWED UNDER ANY CIRCUMSTANCES.

Under USNRC and State regulations your
operations using 703 static meters may be in-
spected for compliance with these regulations.
State regulations may require registration of
your device(s).

Records must be kept showing the receipt,
transfer, export and disposal of this device.

Important Notice To Purchaser:

This is a Sensitive Electrical Instrument and
with reasonable care should give many years
of useful service. Each device is inspected
before shipment and is in good working order.
The Meter is warranted against defects in
material and workmanship for ninety (90) days
from the date of purchase.

The Seller's and Manufacturer's only obliga-
tion shall be to replace such quantity of the
product proved to be defective. Neither seller
nor manufacturer shall be liable for any injury,
loss or damage, direct or consequential, aris-
ing out of the use, or the inability to use

the product.

NUCLEAR REGULATORY COMMISSION
GENERAL LICENSE PROVISIONS

EXCERPTS FROM 10CFR20, 10CFR30, & 10CFR31
APPLICABLE TO GENERAL LICENSING

§ 20.402 Reports of theft or loss of licensed material.

(a) (1) Each licensee shall report to the Commission, by telephone, immediately after it deter-
mines that a loss or theft of licensed material has occurred in such guantities and under such
circumstances that it appears to the licensee that a substantial hazard may result to persons in
unrestricted areas.

(2) Reports must be made as follows:

(i) Licensees having an installed Emergency Notification System shall make the reports to
the NRC Operations Center in accordance with § 50.72 of this chapter.

(i) All other licensees shall make reports to the Administrator of the appropriate NRC
Regional Office listed in Appendix D of this part.

(b) Each licensee who makes a report under paragraph (a) of this section shall, within 30
days after learning of the loss or theft, make a report in writing to the U.S. Nuclear Regulatory
Commission, Document Control Desk, Washington, D.C. 20555, with a copy to the appropriate
NRC Regional Office listed in Appendix D of this part. The report shall include the following
information:

(1) A description of the licensed material involved, including kind, quantity, chemical, and
physical form;

(2) A description of the circumstances under which the loss or theft occurred;

(3} A statement of disposition or probable disposition of the licensed material involved;

(4) Radiation exposures to individuals, circumstances under which the exposures accurred,
and the extent of possible hazard to persons in unrestricted areas;

(5) Actions which have been taken, or will be taken, to recover the material; and

(6) Procedures or measures which have been or will be adopted to prevent a recurrence of
the loss or theft of licensed material.

(c) Subsequent to filing the written report the licensee shall also report any substantive
additional information on the loss or thett which becomes available to the licensee, within 30
days after he learns of such information.

(d) Any report filed with the Commission pursuant to this section shall be so prepared that
names of individuals who may have received exposure to radiation are stated in a separate
part of the report.

(e) For holders of an operating license for a nuclear power plant, the events included in
paragraph (b) of this section must be reported in accordance with the procedures described in
§ 50.73 (b), (c), (d), (e). and (g) of this chapter and must include the information required in
paragraph (b) of this section. Events reported in accordance with § 50.73 of this chapter need
not be reported by a duplicate report under paragraph (b} of this section.

§ 20.403 Notifications of incidents.

(a) Immediate notification. Each licensee shall immediately report any events involving by-
product, source, or special nuclear material possessed by the licensee that may have caused
or threatens to cause:

(1) Exposure of the whole body of any individual to 25 rems or more of radiation; exposure of
the skin of the whole body of any individual of 150 rems or more of radiation; or exposure of
the feet, ankles, hands or forearms of any individual to 375 rems or more of radiation; or

(2) The release of radioactive material in concentrations which, if averaged over a period of
24 hours, would exceed 5,000 times the limits specified for such materials in Appendix B, Table
1| of this part; or

(3) A loss of one working week or more of the operation of any facilities affected; or

(4) Damage to property in excess of $200,000.

(b) Twenty-four hour notification. Each licensee shall within 24 hours of discovery of the
event, report any event involving licensed material possessed by the licensee that may have
caused or threatens to cause:

(1) Exposure of the whole body of any individual to 5 rems or more of radiation; exposure of
the skin of the whole body of any individual to 30 rems or more of radiation; or exposure of the
feet, ankles, hands, or forearms to 75 rems or more of radiation; or

(2) The release of radioactive material in concentrations which, if averaged over a period of
24 hours, would exceed 500 times the limits specified for such materials in Appendix B, Table
11 of this part; or

(3) A loss of one day or more of the operation of any facilities affected; or

(4) Damage to property in excess of $2,000.

(c) Any report filed with the Commission pursuant to this section shall be prepared so that
names of individuals who have received exposure to radiation will be stated in a separate part
of the report.

((':I)ﬁeports made by licensees in response to the requirements of this section must be made
as follows:

(1) Licensees that have an installed Emergency Notification System shall make the reports
required by paragraphs (a) and (b) of this section to the NRC Operations Center in accordance
with § 50.72 of this chapter.

(2) All other licensees shall make the reports required by paragraphs (a) and (b) of this sec-
tion by telephone and by telegram, mailgram, or facsimile to the Adminstrator of the appro-
priate NRC Regional Office listed in Appendix D of this part.

§ 30.34 Terms and conditions of licenses.

(a) Each license issued pursuant to the regulations in this part and the regulations in Parts
31-35 shall be subject to all the provisions cof the Act, now or hereatter in effect, and to all valid
rules, regulations and orders of the Commission.

(b) No license issued or granted pursuant to the regulations in this part and Parts 31-35, nor
any right under a license shall be transferred, assigned or in any manner disposed of, either
voluntarily or involuntarily, directly or indirectly, through transfer of control of any license to any
person, unless the Commission shall, after securing full information, find that the transfer is in
accordance with the provisions of the Act and shall give its consent in writing.

(c) Each person licensed by the Commission pursuant to the regulations in this part and
Parts 31-35 shall confine his possession and use of the byproduct material to the locations
and purposes authorized in the license. Except as otherwise provided in the license, a license
issued pursuant to the regulations in this part and Parts 31-35 of this chapter shall carry with it
the right to receive, acquire, own, and possess byproduct material. Preparation for shipment
arh1d transport of byproduct material shall be in accordance with the provisions of Part 71 of this
chapter.

(d) Each license issued pursuant to the regulations in this part and Parts 31-35 shall be
deemed to contain the provisions set forth in section 183b.-d., inclusive, of the Act, whether or
not these provisions are expressly set forth in the license.

(e) The Commission may incerporate, in any license issued pursuant to the regulations in this
part and Parts 31-35, at the time of issuance, or thereafter by appropriate rule, regulation or
order, such additional requirements and conditions with respect to the licensee’s receipt,
podsselssion‘ use and transfer of byproduct material as it deems appropriate or necessary in
order to:

(1) Promote the common defense and security;

(2) Protect health or to minimize danger to life or property;

(3) Protect restricted data;

(4) Require such reports and the keeping of such records, and to provide far such inspec-
tions of activities under the license as may be necessary or appropriate to effectuate the pur-
poses of the Act and regulations thereunder.

RECORDS, INSPECTIONS, TESTS, AND REPORTS
§ 30.51 Records.
(a) Each person who receives byproduct material pursuant to a license issued pursuant to
the regulations in this part and Parts 31-35 shall keep records showing the receipt, transfer,
and disposal of such byproduct material.

(b) Records which are required by the regulations in this part and Parts 31-35 or by license
condition shall be maintained for the period specified by the appropriate regulation or license
condition. If a retention period is not otherwise specified by regulation_or license condition,
such records shall be maintained until the Commission authorizes their disposition.

(c)(1) Records of receipt of byproduct material which must be maintained pursuant to
paragraph (a) of this section shall be maintained as long as the licensee retains possession of
the byproduct material and for two years following transfer, or disposal of the byproduct .
material. (2) [Deleted 43 FR 6915 (3) Records of transfer of byproduct material shall be main-
tained by the licensee who transferred the material for five years after such transfer. (4)
Records of disposal of byproduct material shall be maintained in accordance with § 20.401 (c)
of this chapter. ‘

(d)(1) Records which must be maintained pursuant to this part and Parts 31-35 may be the
original or a reproduced copy of microform if such reproduced copy or microform is duly
authenticated by authorized personnel and the microform is capable of producing a clear and
legible copy after storage for the period specified by Commission regulations.

(2) I there is a conflict between the Commission's regulations in this part and Parts 31-35,
license condition, or other written Commission approval or authorization pertaining to the |
retention period for the same type of record, the retention pericd specified in the regulations in
this part and Parts 31-35 for such records shall apply unless the Commission, pursuant to
§ 30.11, has granted a specific exemption from the record retention requirements specified in
the regulations in this part or Parts 31-35.

§ 30.52 Inspections. p

(a) Each licensee shall afford to the Commission at all reasonable times opportunity to
inspect byproduct material and the premises and facilities wherein byproduct material is used
or stored.

(b) Each licensee shall make available to the Commission for inspection, upon reasonable
notice, records kept by him pursuant to the regulations in this chapter.

§ 30.53 Tests. . y

Each licensee shall perform, or permit the Commission to perform, such tests as the Commis-
sion deems appropriate or necessary for the administration of the regulations in this part and
Parts 31 through 35 of this chapter, including tests of:

(a) Byproduct material; N

(b} Facilities wherein byproduct matenial is utilized or stored;

(c) Radiation detection and monitoring instruments; and

(d) Other equipment and devices used in connection with the utilization or storage of by-

product material.
ENFORCEMENT
§ 30.61 Modification and revocation of licenses.

(a) The terms and conditions of each license issued pursuant to the regulations in this part
and Parts 31 through 35 of this chapter shall be subject to amendment, revision or modifica-
tion by reason of amendments to the Act, or by reason of rules, regulations and orders issued
in accordance with the terms of the Act

(b) Any license may be revoked, suspended or maodified, in whole or in part, for any material
false statement in the application or any statement of fact required under section 182 of the
Act, or because of conditions revealed by such application or statement of fact or any report,
record or inspection or other means which would warrant the Commission to refuse to grant a
license on an original application, or for vialation of, or failure to observe any of the terms and
provisions of the Act or of any rule, regulation or order of the Commission.

(c) Except in cases of willfulness or those in which the public health, interest or safety
requires otherwise, no license shall be modified, suspended or revoked unless, prior to the
institution of proceedings therefore, facts or conduct which may warrant such action shall have
been called to the attention of the licensee in writing and the licensee shall have been ac-
corded an opportunity to demonstrate or achieve compliance with all lawful requirements.

§ 30.62 Right to cause the withholding or recall of byproduct material.

The Commission may cause the withholding or recall of byproduct material from any licensee
who is not equipped to observe or fails to observe such safety standards to protect health as
may be established by the Commission, or who uses such materials in violation of law or
regulation of the Commission, or in a manner other than as disclosed in the application
therefore or approved by the Commission.

§ 30.63 Violations.

An injunction ar other court order may be obtained prohibiting any violation of any provision
of the Atomic Energy Act of 1954, as amended, or Title |l of the Energy Reorganization Act of
1974, or any regulation or order issued thereunder. A court order may be obtained for the pay-
ment of a civil penalty imposed pursuant to section 234 of the Act for violation of section 53,
57,62,63, 81, 82, 101,103, 104, 107, or 109 of the Act, or section 206 of the Energy
Reorganization Act of 1974, or any rule, regulation, or order issued thereunder, or any term,
condition, or limitation of any license issued thereunder, or for any violation for which a license
may be revoked under section 186 of the Act. Any person who willfully violates any provision of
the Act or any regulation or order issued thereunder may be guilty of a crime and, upon convic-
tion, may be punished by fine or imprisonment or both, as provided by law.

§ 31.5 Certain measuring, gauging or controlling devices.

(a) A general license is hereby issued to commercial and industrial firms and research,
educational and medical institutions, individuals in the conduct of their business, and Federal,
State or local government agencies to acquire, receive, possess, use or transfer, in accordance
with the provisions of paragraphs (b), (c) and (d) of this section, byproduct material contained in
devices designed and manufactured for the purpose of detecting, measuring, gauging or con-
trolling thickness, density, level, interface location, radiation, leakage, or qualitative or quantita-
tive chemical composition, or for producing light or an ionized atmosphere.

(b) The general license in paragraph (a) of this section applies only to byproduct material
contained in devices which have been manufactured or initially transferred and labeled in
accordance with the specifications contained in a specific license issued pursuant to § 32.51
of this chapter or in accordance with the specifications contained in a specific license issued
by an Agreement State which authorizes distribution of the devices to persons generally
licensed by the Agreement State.

(c) Any person who acquires, receives, possesses, uses or transfers byproduct material in a
device pursuant to the general license in paragraph (a) of this section:

(1) Shall assure that all labels affixed to the device at the time of receipt and bearing a state-
ment that removal of the label is prohibited are maintained thereon and shall comply with all
instructions and precautions provided by such labels.

(2) Shall assure that the device is tested for leakage of radioactive material and proper
operation of the on-off mechanism and indicator, if any, at no longer than six-month intervals or
at such other intervals as are specified in the label; however;

(i) devices containing only krypton need not be tested for leakage of radioactive material, and

(i1) devices containing only tritium or not more than 100 microcuries of other beta and/or
gamma emitting material or 10 microcuries of alpha emitting material and devices held in
storage in the original shipping container prior to intitial installation need not be tested for any
purpose;

(3) Shall assure that the tests required by paragraph (c){2) of this section and other testing,
installation, servicing, and removal from installation involving the radioactive materials, its
shielding or containment, are performed:

(i) in accordance with the instructions provided by the labels; or

{ii) by a person holding a specific license pursuant to Parts 30 and 32 of this chapter or from
an Agreement State to perform such activities;

(4) Shall maintain records showing compliance with the requirements of paragraphs (c)(2)
and (c)(3) of this section. The records shall show the results of tests. The records also shall
show the dates of performance of, and the names of persons performing, testing, installation,
servicing, and removal from installation concerning the radioactive material, its shielding or
containment.

Records of tests for leakage of radioactive material required by paragraph (c}(2) of this sec-
tion shall be maintained for one year after the next required leak test is performed or until the
sealed source is transferred or disposed of. Records of tests of the on-off mechanism and
indicator, required by paragraph (c){2) of this section, shall be maintained for one year after the
next required test of the on-off mechanism and indicator is performed or until the sealed
source is transferred or disposed of. Records which are required by paragraph (c)3) of this
section shall be maintained for a period of two years from the date of the recorded event or
until the device is transferred or disposed of.



(5) Upon the occurrence of a failure of or damage to, or any indication of a possible failure of
or damage to, the shielding of the radioactive material or the on-off mechanism or indicator, or
upon the detection of 0.005 microcurie or more removable radioactive material, shall
immediatedly suspend operation of the device until it has been repaired by the manufacturer
or other person holding a specific license pursuant to Parts 30 and 32 of this chapter or from
an Agreement State to repair such devices, or disposed of by transfer to a person authorized
by a specific license to receive the byproduct material contained in the device and, within 30
days, furnish to the Director of the appropriate Nuclear Regulatory Commission Inspection and
Enforcement Regional Office listed in Appendix D of Part 20 of this chapter, a report containing
a brief description of the event and the remedial action taken:

(6) Shall not abandon the device containing byproduct material;

(7) Shall not export the device containing byproduct material except in accordance with Part
110 of this chapter.

(8) Except as provided in paragraph (c)(9) of this section, shall transfer or dispose of the
device containing byproduct material only by transfer to a person holding a specific license
pursuant to Parts 30 and 32 of this chapter or from an Agreement State, to receive the device
and within 30 days after transfer of a device to a specific licensee shall furnish to the Director
of Nuclear Material Safety and Safeguards, U.S Nuclear Regulatory Commission, Washington,
D.C. 20555, a report containing identification of the device by manufacturer’s name and model
number and the name and address of the person receiving the device. No report is required if
the device is transferred to the specific licensee in order to obtain a replacement device;

(9) Shall transfer the device to another general licensee only:

(i) Where the device remains in use at a particular location. In such case the transferor shall
give the transferee a copy of this section and any safety documents identified in the label of
the device and within 30 days of the transfer, report to the Director of Nuclear Material Safety
and Safeguards, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555, the
manufacturer's name and model number of device transferred, the name and address of the
transferee, and the name and/or position of an individual who may constitute a point of contact
between the Commission and the transferee; or

(i) Where the device is held in storage in the original shipping container at its intended loca-
tion of use prior to initial use by a general licensee.

Total control of the static in your business

10) Shall comply with the provisions of § § 20.402 and 20.403 of this chapter for reporting
ra(diat)lon inciden?s?lihelt or loss of licensed material, but shall be exempt from the other

requirements of Parts 19, 20 and 21 of this chapter.
?d)lThe general I?cense in paragraph (a) of this section does not authorize the manufacture or

import of devices containing byproduct material.
APPENDIX D

TATES NUCLEAR REGULATORY COMMISSION
GRS REGIONAL OFFICES

REGION ADDRESS TELEPHONE (24 HOURS)
| USNRC (215) 337-5000
631 Park Avenue (FTS) 488-1000

King of Prussia, PA 19405

(404) 331-4503

USNRC
101 Marietta Street, N.W., Suite 2900 (FTS) 242-4503

Atlanta, GA 30323
1] USNRC {312) 790-5500
799 Roosevelt Road (FTS) 388-5500

Glen Ellyn, IL 60137

v USNRC (817) 860-8100
611 Ryan Plaza Drive, Suite 1000 (FTS) 728-8100
Arlington, TX 76011

v USNRC (415) 943-3700
1450 Maria Lane, Suite 210 (FTS) 463-3700
Walnut Creek, CA 94596

34-7020-8638-9

Static Control Systems Division/3M
TCAAP 590
New Brighton, MN 55112
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