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I. Background of Application
A. Type of Application

Toshiba America, Inc. (Toshiba America) is hereby
formally requesting a specific license to initially transfer
for sale or distribution in the United States products
containing exempt byproduct material. This application is made
pursuant to 42 U.S.C. §§ 2111 (1982) and 10 C.F.R. §§ 30.3,
30.15, and 32.14 (1987). The subject of this license is an
electron tube in the form of a glow lamp. The tube is within
the class of products specifically exempled trom certain
licensing requirements by operation of 10 C.F.R. § 30.15(a)(8)
because it contains less than 5 microcuries of nickel-63
(Ni-63) and radiation levels do not exceed 1 millirad per hour
at a distance of 1 centimeter when measured through 7
milligrams per square centimeter of absorber. Toshiba America
requests that this license encompass the electron tube itself,
a "main frame" unit containing the tube, and a facsimile

machine containing the tube and main frame assembly.



1. Electron Tube

The electron tube is designed to function as a glow
lamp in a facsimile machine. Each tube contains a maximum of
0.32 microcuries of Ni-63. The Ni-63 is plated onto electrodes
comprised mainly of nonradiocactive nickel-58. There are two
electrodes, one at each end of the tube. Each electrode
contains & maximum of 0.16 microcuries Ni-63. The outer
envelope of the electron tube consists of leaded glass,
0.49-0.61 mm. thick, which is fused to close each end and form
a cylinder approximately 271 mm. long and 6 mn. in diameter.
The electron tube will not operate if the seal is imperfect or
the glass envelope is cracked or otherwise compromised. A hard
plastic mounting cap, which nearly completely covers each
electrode, is attached to each end of the tube. A wiring

harness completes the tube assembly.

2., The Main Frame

The tube is mounted in a subassembly called the main

frame, which in turn is mounted as a unit into the facsimile

machine. The main frame is a plastic and metal structure,



bearing the lamp, which functions as an assembly for storing
the lamp and servicing the facsimile machine. The main frame

is constructed so as to surround and protect the electron tube.

3, Faceimile Machi

The facsimile machine contains the main frame unit,
ircluding the electron tube. The facsimile encloses the tube
within a hard plastic and metal shell comprised of the
machine's outer casing and the main frame unit., This case
further serves to protect the tube. When installed within the
facsimile machine, the electron tube is visible only through

two narrow slits designed to accommodate single sheets of paper.

C. Production and Shipping

The electron tube, main frame, and facsimile machine
are imported by the applicant, Toshiba America. The facsimile
machine and main frame are built in Japan by Toshiba
Corporation, Toshiba America's parent company. The electron
tube is built for Toshiba Corporation by Harison Electric
Company, Ltd. (Harison), a subsidiary of Toshiba Corporation.
The electrodes used in the tube are manufactured for Harison by

Nemoto and Co. an unrelated company.



The 2lectron tubes are initially distributed in the
United States by Toshiba America. The company normally
distributes the tubes as components of completed facsimile
machines, but they may also be distributed as tubes alone or as
main frames. Because tubes and main frames normally would be
installed by service representatives, they are not expected to
be distributed in those forms to users of the facsimile
machines.

Toshiba America distributes the facsimile machines to
dealers and distributors. The distributors include both

Toshiba America locations and unrelated cumpanies.

IT. Section 32.14 -- Requirements for Issuance of a Specific
Eggmmﬂmm&mgmmmm
ot 3 1 Rararial

The stated purpose of the Atomic Energy Act ot 1954,
as amended, (the Act) is to requlate the development of atomic
energy so as to encourage its peaceful uses, 1/ including uses
that will strengthen free competition in private enterprise, 2/
encourage the development of the atomic energy industry, 3/ and

encourage maximum scientific and industrial progress. 4/ In

1/ 42 u.s.C., §§ 2011, 2013 (1982).
2/ 42 U.8.C. § 2011 (1¢282).
3/ 42 U.S.C. § 2012 (1982).
4/ 42 U.S.C. § 2013 (1982).



addition, section 2111 of the Act classifies "industrial use"
as a useful application. Toshiba America's distribution of the
electron tube makes effective industrial use of the byprod: <
material Ni-63 in a manner that facilitates modern electronic
communications, constitutes a peaceful application of atomic
energy, and strengthens free competition and private
enterprise, thus encouraging both the further development of
the atomic energy industry and maximum scientific and

industrial progress within the meaning of the Act.

2. Adeguate Equipment and Facilities

The applicant's electron tubes are tested ind.vidually
by the manufacturer. They will not operate, and are rejected,
if the glass envelope is not intact. The radiation emitted by
the amount of Ni-63 on an electrode does not penetrate the
intact glass tube.

The electron tubes are packed for shipping in cardboard
and bubble wrap or other appropriate packaging designed to
protect against breakage. Main frames and facsimile machines
are similarly packed with appropriate protective material. As
previously stated, the main frame and the facsimile increase
the protection of the tube. A periodic random sample of
electron tubes is subjected to vibration and shock tests
designed to ensure the tubes will survive the conditions of
shipping and handling. No tube has been known to break during

such testing.



Toshiba America's warehouses have in-rack sprinkler
systems, which are in full compliance with insurers' standards
and coffer exceptional protection against fire. The warehouses
also incorporate modern security systems to prevent theft or

tampering.

3. Training and Experience for Handling of Electron
Tubes

Toshiba America has been in the electronics business
for many years, and employees ar2 experienced in the proper
handling, shpping, and storage of electronic equipment
requiring special care, such as electron tubes.

It should be noted that the Nuclear Regulatory
Commission's (NRC) regulations recognize that electron tubes
containing less than 5 microcuries of nickel-63 are iters of
relatively small concern in terms of health and safety, since
they are exempted from certain licensing requirements under 10
C.F.R. § 15(a)(8) (1987). Nevertheless, all Toshiba America
personnel will be informed of the existence of byproduct
material in the tubes and will receive instruction in proper
handling of the tubes, including clean-up and disposal
procedures in case of breakage. All waste disposal will meet

or exceed NRC and applicable state regulations.



B. Section 32,14(b)(1) -- [Application Item 5]
-- Radiocactive Material

The radioactive material contained in the electron
tnbe is nickel-63. The nickel-63 is a solid plated on an
electrode composed of nickel-58 (non-radiocactive). The maximum

quantity per glow lamp is 0.32 microcuries.

C. Section 32,14(b)(2) --- [Application Item 6] -- Purpose for
which Licensed Material will he Used
The licersed material will be contained in an electron
tube which will function as glow lamp. The tube will be
contained in a main frame that will in turn be contained in a
facsimile machine. The tube, the main frame containing the
tube and the facsimile machine containing the main frame may

each be imported and distributed separately by Toshiba America.
D. Section 32,14(b)(2) -- Details of Construction

A drawing of the glow lamp is attached hereto as

Attachment 1.

Glass: Lead glass
Dimensions: As shown in drawing
Glass Thickness: 0.49 - 0,61 mm



Sealing is achieved by fusing the ends of the
glass of each tube together utilizing heat followed by an
annealing process.

A separate drawing of the main frame containing
the glow lamp is attached as 2ttachment 2.

A separate drawing of the tube as concained in

the facsimile unit is attached as Attachment 3.

E. Section 32.14(b)(3) -- Method of Containment or Binding

The nickel-63 is bound to the nickel-58 by means
of electroplating.

For the details of the method of containment by
means of the glass bulb, see Section D, above. 1In addition,
hard plastic casing at each end of “he electron tube protects
each electrode in the extremely unlikely event of breakage of
the bulb.

When contained in the facsimile machine or the
main frame, the electron tubes are enclosed by the hard plastic
and metal material of the finished facsimile product or the
main frame. This enclosure would minimize o: prevent any
exposure to the environment in the extremely unlikely event of

hreakage of the bulb,



Harison subjects a random sample of glow lamps to
a vibration test and a shock test in both the prototype and
manufacturing stages. These tests are designed to replicate
the most severe conditions likely to be encountered, i.e.,
shipping of the product. No break in the glow lamp has been
experienced as a result of these tests, and consequently, there
has been no release of the nuclear byproduct material to the
environment.

Toshiba Corporation subjects each facsimile
machine containing the glow lamp to a shock test in the
prototype stage to ensure that the bulb will not break under
the most severe conditions likely to be encountered.

G. Section 32,14(b)(5) -- Quality Control Procedures to be
Followed in the Fabrication of Production Lots and
Quality Control Standards

A schematic rfliagram showing all quality control
procedures utilized by Harison in the fabrication of the
electron tube is contained in Attachment 4. Harison subjects a
random sample of the complzted glow lamps to the shock and
vibration tests described above. In addition, every lamp is
test lighted by Harison. A lamp will not light if there is any

break in the glass container.



With respect to the elect-ode itself, a random
sample is undertaken by Nemoto and Co. of 10 in every 10,000
units to determine the amount of nickel-63 per electrode.

Toshiba Corporation test lights every electron
tube as an individual electron tube, as contained in a main
frame, and as contained in a facsimile unit before shipment to
Toshiba America. Any electron tube not lighting, as in the
case of a break in the glass container, would be rejected and
returned to Harison. No such circumstance is known to have
occurred,

Toshiba America will test light imported electron
tubes as individual bulbs, as contained in a main frame and as
contained in facsimile units, each such inspection to be
conducted in accordance with §32.110(a). Any faulty electron
tube will not be shipped and will be returned to Toshiba
Corporation or disposed of, in every instance in accordance

with applicable federal and/or state law.

H. Section 32.14(b)(6) -- Labeling

Each electron tube individually and each electron
tube within each facsimile unit or main frame will be labeled

as follows:

Distributed by
Toshiba America, Inc.
Ni63

« 10 =



of Measurement
The level of radiation from the electron tube
both individually and as contained within each facsimile unit
or within each main frame is zero. The level is measnred with
either of the following rad‘ation measurement devices: Aloka,

MoGel TDC-501 or Victoreen, Model 470A. A brochure for the

Victoreen modcl is contained in Attacnment 5.

o L8



(vixZe)aaorlrn2313

H3d"10H

d3d1I0H

JuInm
(2voOoyrrTEIS)3ENL
HOLOENNOD

a71098




T

ATTACHMENT 1
Glow Lamp
(twe types

of wire
harnesses)

(®/ xZ#)3A0HLIDATE
HEAI0H
49Q°I0RH

HEIn
(suooryrs)ECal
HOLOENNOD

ga710d

RO

190 - bFo gIng

i
J
o/

R —— .. T &

;
-
|




ATTACHMENT 2

MAIN FRAME UNIT




“1AIN FRAME UNIT ATTACHNENS 2




ATTACHMENT 3 I

Facsimile machife
Type A containing
glow lamp

P@ wer "f' "“/ jm't
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‘ Facsimile machine
Type B containing
glow lamp

CHAPTER 8 MECHANICAL DESCRIPTION

8.1 Configuration

Paper Guide Xe Glow Lamp
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DDET -
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; /Y Ziy=
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Zi Recording Paper Inveiter Unit
Power Supply Unit ~ Girsori SCH PBA

Fig. 8-1 Clonfiguration Diagram
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TOSHIBA Xe Glow Lamp QUARITY STANDARD

(Finished Lamp)
ST ——
Item Seecifical ion Sl ing lesling Measure

waE - o . Y
1amp Currenl (mA) 11.5~150 n3.c0per lot per day | Characterssiic lestsng Device

P T - _ el
Lamg voliage(V) (3W0) £ 3.¢ 0 per lot per day
Starting Voitage(V) 22.5 max. n3.c-0 per lot per day | fest device with Lighting Circust
11 lumenance(ix) 140 +25% w3.C 0 per lol per day | Motaseter
Yibralion 4 hours min. n-3.C0 per month Yibralion lester

o e i e

Sheck WBE3umesmn | a3.c0 per lot per day | Shock lester
Life 120000 times ma. | »-3,C-0 per week {1fe lester




VICTOREEN
NUCLEAR ASSOCIATES

VICTOREEN

=l

10101 Woodland Avenue
Cleveland, Ohio 44104
(216) 795-8200

TWX 810-421-8287

A Sheller-Giobe Corporation Subsidiary
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GENERAL DESCRIPTION

1. Purpese - Model 470A 4» unparalleled ¢(n health physics surveys
instrumentatior. The latest golidepiate 10 technology has been
utilized to miniatyrize circuitry, reduce weight and increese relia-
bility, Accuracy and convenience have also been carefully considered
to assure the Dest possible indication of true radiation exposure.

An extremely rugged high imoact molded plastic case provides easy
decontamination. The Model 470A 1 ideal in numerous applications
including; background studies, genersgl health physics Burveys,
radiochemica) lad checks, furveying nuclear power plants, monitor-
ing X-ray and radiotherapy facilicties, fuel processing plants, re-
search labs and in cerctain NDT applications.

1.2 Specifications - See specifications in Tadble I.

el




TABLE I: SPECIFICATIONS FOR MODEL 470A

Feature Specification

Range:

Rate: ., ., . . . + + 0=3, 10, 30, 100, 300, 1000 mR/h and R/h
Integrate ., ., . N v+« . 0=3, 10, 30, 100, 300, 1000 mR

Radiation Detected . . . ‘ v + Alpha, Bets, Cammna and X-ray
Detector , ., ' . ‘ ' v + + Unsealed, air ionfzation chamber
Material ., . : . . 0 + + + + Expanded plystyrene/275 cc vol
Wall Thickness . . . . , . o ' ¥ & @ . . 17 mg/em?
Cycolac Equilibrium Sleeve/Cap . ., . ., . . . . v+ o+ 500 mg/cm? thick

Readout Meter 3=1/8 inch (7.94 ¢,) scale, taut band movement

(Spring-loaded trigger switch permits scale illumingtion fou
night use.)

Controls:

External Functien switsh

(R/h, mR/h, mR Integrate)
Range Switch

(Off, Battery Check, 1000, 300, 100, 30, 10, 3
Zero set

Zero Adjust

Scale Illumination Switeh

Internal , . , R U RS * + + « « Calibration Adjustment
High Voltage Check Switch
Coarse Zero Adjust Potentiometer

Energy Response ., . . ., . . it 15X from 8.0 keV to 300 keV-bare
0% from 40 keV to 2 MeV-Covered

Response Time . , , , .o TEE + + 8 seconds on 3 mR/h range
; 3 seconds on 10 mR/h range

2 seconds on 30 mR/h range

1% seconds on 100 ®R/h and

300 mR/h range

Bwitching Transients Less than 8 seconds on Function 6 Set Zere

~- —




TABLE I: SPECIFICATIONS FOR MODEL 470A (Cont'd)

Fea*ure

Specification

Batteries , . , . Two 1.5

Battery Life ., , , . . &

ZcroAdjult.......

w.m‘up T‘-.. 0 0 8 e

Environmental Effects:

volt D cells and four 22% vol. #505 Eveready

Temperature Range , .

Humidicy Range . ., ,

. .

+ « +« D oecelles 150
224 volt shelf 1ife

* + « « Can de Properly adjust~
ed in a radiation field

* + v« « « Less than one minute

=20° to + 120" F (-20° + 49° ¢)

* v v e v . 0 to 952, non-condensing

Geotropism ., , , . ., I T I Negligible
Response to Other Radiation:
Minimum Energy to nenetrate chazber , , , , , . « « Alpha; 8 MeV

Ze¢ro Drife with
Temperature . , ¥ &

Collection Efficiency , ,

Dimensions , . TR EE

w.i'ht . . . . . L] . . .

Beta, 120 XeV

range; 2% per 10° C on 10 mR/h and
10 R/h range; 0.62 per 10° ¢ on 30
BR/h range end 30 R/n range. Can be
completely eliminated by rezeroing

. . . . . . . . . L L . . . s.. ri'ur‘ 1

11 in. leng (27.% cm)
é-3/4 n, wide (12.1 cm)
9% 4n. high (24.1 em)

"Y't v e v w4y, Less than & pounds
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2 Xngt.l}.tlgg

2.1 Unpacking = When unpacking the &470A, check for any in-shipment
damage, '

2.2 Power Reacuirements = ™wo 1k volt and four 22% volt batteries
8re supplied with esch instrument. Before installing the datteries be
Sure the Range Switeh is in the OFF position, The D cells are in-
stalled in the handle by removing the rwo #ide retaining screws which
permit removal of the cap. The datterias are inserted and the Cap re-
Flaced. Be sure to observe battery polarity, When replacing the cap
be sure the contact spring (s properly ordented, See Figure 3,

To install the 224 volt batteries, remove the five screws which hold
the front of the instrument to the body and pull the frent forwvard.
The battery holder is meunted to the front instrument assembly, 1In-
stall the 224 volt batteries observing the Proper polarity. (When
mounting the front assembly to the body, dress the interconnecting
cadle in a manner which will rnot cause interference), Replace the
five mounting screws., See Figure 3.

The 22 volt “atteries provide chamber collection voltage and do not
experience significant current drain, Battory life 1is equal to ghelf
life which should be in excess of one year,

The BATT position on the Range Switeh will check the condition of the
D cells only, which must read in the green area of the meter, Since
the 22k volt batteries will last for ahelf life, they require only
infrequent checking, Checking may be accomplished by snapping out
the VICTOREEN loge located belov the mecer and actuating a micro-
switch located on the left hand side of the opening, When the switch
is actuated, the meter will read about 9s% of full scale. Note the
reading for future reference to estadbligh battery condition, The
batteries should be replaced when they have dropped about 5% below
their {nitial reading. This check must be performed with the Range
Switch i» the OFF Poeition, See Figure 2,

The purpose of the collecting voltage is to Supply the electrostatic
field which Sweeps the fone created in the chamber to the walls and
center electrode, where they constitute the current which is measured
by the electronics, This should be dccomplished with as little re-
combination of these ions as possibdle. The voltage Necessary for a
cevtain fon collecting efficiency varfes 88 the sgquare root of the
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Calibrat.

Collecting
Voltage Battery
MNicro e
Switeh

FIGURE 2. Viev of Instrument with VICTOREEN Logo Plate
Removed Showing Battery Test Micro Switch,
Calibration Control and Coarse Zero Potentiometer
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radiation {:tensity for a particular chamber geometry, Thus, since
the chamder is 50X saturated at 1000 R/h at 90 velts, it requires
only about 50 volts to produce 90X saturation at 300 R/h, full scale
on the next range. Hence, the instrument is still quite useful,
especially on the mR/h range, even if the collecting voltage has
dropped to as much as half its original level. The resson for not=-
ing the reading of collecting voltage and replacing these batteries
1f the reading drops by adout 5% is that such & decrease is a
reasonadle indication of the battery shelf lifc.

2.3 Precauticne - If the ion chamber is broken or contamirated
with radiouctive material, the chamber must be replaced. See Section
5, paragraph 5.3 for this procedure.

3 Operation

3.1 Function - The 470A 4» an ionization chamber meter used to
detect alpha, beta, gamma and X-ray radiation, It measures :rtal
exposure rate from 3 mR/h full scale for gamma and X-ray energies
from 8.0 keV to 2 MeV,

3.2 Controls - The 470A has four front panel controls and a mpring-
loaded light switch for meter {llumination, mounted on the instrument
handle,

3.2.1 Range Switeh = The Range Switch has eight prsitions. It
can turn the instrument OFF, check the hattery voltage, or set the
sensitivity at 1000, 300, 100, 30. 10 or 3,

3.2.2 Function Switch = The Function Switsh deternines vhether the
470A measures R/h, mR/h or integrates mR,

3.2.3 Zero Set - The Zero Set button ir actusted whenever the in-
strument muat he zeroed or operated in the Integrate Mode,

/4]
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1.2,4 Zero Adfust = Since the inetrument s Suseptidle to zero
Arift aiter initia turt on or when subjected to environmental ex-
tremes, zeroing is Provided and may be accomplished in high radiation
filelds, :

Depress tive Zero Set button and adjust the Zero Adjust centrol on the
<nstrument until the meter reads sero. Release the Zero Set butten
and the instrument 4s ready for operation, The zeroing procedure
should b2 followed befure performing integration,

3.2.8 Calidration Potentiometer and 225 V Battery Test Switeh -
A calibration adjusting Potentiometer, a coarse zero potentiometer,
and » ¢ollecting voltage hattersy tegt switch are located under the
VICTOREEN logo plate directly under the meter, (See Figure 2),
This logo ®ay be snapped out for accees to these contrnrls. The

calibration pPotentiometer 1s factory adjusted and should be re-
adjusted enly with a calibraced radiation gource,

In the event that the instrumert Cannot be zerced with the external
zero control as 4n 3.2.4 above, readjustment of the COoarse zero cone
trol may be necessary, This 1s done by setting the external zero
contrel to the middle of its range, turning the instrument to one of
its Operating ranges, dcpreooins the Zero Set button and adjusting the
coarse tero potentiometer till the indicating meter reads rerc., The
external zero controel vill then have anple range in each directior,

3.3 erating Procedure Turn-Onigcguencgj = Turn the Range Switeh
from OFF to BATT and make sure *,e meter is in the BATT. O.K., green
region. Then turr the Range Switeh to 10C0. Push the Zars Set byte
ton and adjust gers g5 descrided in the PTevious paragraph. Turn the
Function Switeh to mR/h.  As the ien chamber bias voltage rises to
=90 volts, the instrument will read upscale, This lasts for less
than one minute after the instrument ig turned on,

After one minute, turn the Tange Switch to 3 mp/h. The instrument
ehould now read background radiation, The &70A 15 now ready to make
messuraments,

After varm-up, the Mode and Rénge may be selocted with the Functior
Switeh.
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3.4 erational Tests -~ First the 470A must pass the turm-on pro-
cedure., Then place a small radiation source nearby so the 4704 reads
adout 1 mR/h, Turn the Range Switeh to the 10 BR/h and to the 30
mR/h range, the meter reading should decreazse on each range change
to always {ndicate about 1 mR/h. If the 470A fails the tumeon or
Cperational tests, tuin to Section 8,2,

The Operational Check Source on the end cap of the chamber equili-
brium sleeve can bde used for the first of these tests. The Check
Source consigts of less than 0,01 microcuries of depleted uranium,
and will produce a reading of betweer 0.6 and 1.3 mR/h when the
source is placed on top of or in front of the bare chamber,

4 Thoogz of Ogcrltion

4.1 General Thez:iv ~ When the {on chamber {3 exposed to radiation
the internal eir voiuie bucomes lonized. A dc potential applied be-
tween the outer shell and senter electrode separates the newly-forme
¢ lon pairs before they can recombine and collects ther, The icene,
vpon reaching the electrodes, are restored to neutral Bas utoms
through the process of taking on (or 8iving up) electrens, This
CaAuses a direct current flow {n the external circuit. 7he fon cham=~
ber can be considered a constant current generator whose output cure-
rent is directly Proportional to the rate of internal air ifonization
OT exposure rate. These currents are extremely small however, and
épecial electrometer circuitry 4s Tequired to measure them,

An operational, current-amplifier configuration 4s employed in this
instrument, See Figure 4. The large amount of negetive feedback
causes Lhe outpyt voltage to be a functior of input current and feed-
back element value, rather than arplifier gain or other variables,

A MOSFET electrometer is used for the operational amplifier, The
feedback plement is either a high megohm resistor or a capacitor,

Precision fi1m resistors, elected by the Range Switeh, determine the
emount of dc voltage Bain, and hence, the full scale sensitivity of
the {nstrument, A variable resistor is employed to calibrate sccurs~
ately the meter deflection to a known eXposure rate rediation field.

=10~
S Y. . - S o S Rt ST = P =5
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FIGURE 4. Operational Amplifier; Currant-Amplifier Canfiguratian
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5 Adjustments and intenance

5.1 Calibration = The 470A {s calibrated at the factoery., When
field recalidbration is performed, four correction factors must be re-
penbered.

5.1.1 Energy Dependence =~ Any ion chamber has s certain energy
dependence. That is, holding the exposure rate constant, the chamber
responds differuntly to different anergy photons. The Model 470A
hes been calibrated at an eftective energy of 662 keV from ''7 Cs.
The response is fairly energy dependent in the lowe-energy region.

For accurate usage at middls and high energy regions, the Energy Re-
sponse Correction Curve must be used., See Figure 3.

5.1.2 Temperature and Pressure - Adr, at standard temperature and
pressure, is the ionized wediun in the exposure rate definition. The
density of the air determines directly the ionization rate with all
ether factors held constant. The density is, 4in turn, & function of
baromeiric pressure and Kelvin temperature. Since the icn chamber
is not sealed, a small correction must dbe made for temparatures and
barometric pressures di‘lorcnt from those during calibration.
Standard temperature, 0" C, 1s rarely encountered in practice. The
Model 470A is calibrated and corrented to 22° C and 760 mmHg. For
different temperatures and pressures, corcection factors will be
found on the Air Density Correctiorn Table 1I.

5.1.3 Angular Dependence = The shape, wall material, center
electrode design, and pcsition of the ionization chamber of the Model
470A results in an instrument responee relatively independent of the
direction nf the incident radiation. Figure 7 gives the relative an-
gular response of the Model 470A with the equilidrium cap on and off
respectively, at 1.3 MeV ("Co). and 120 keV and 40 keV effective.

5.1.,4 Source Distance - If a point source or a collimated bean {o
used, the 470A chamber must be far enough from the source #5 the en=
tive ion chamber 4s uniformly exposed. 1In practice this means any
point source should be at least 1 meter from the don chember. The
center of volume of the chamber is 5.7 ¢m from the end. See Figure 6.

pey
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5.1.5 nggb;gtggnlz;ggngg;c

1. Set the 470A to the 1 R/h range. 2erc the 470A.

2. Pull out the VICTOREEN logo plate and look down through
the opening at the circult board. The calibration po~
tentiometer, R7, {s the lowver one on the right side.
See Figure ¢.

3. Sudject the fon chamder to & Low R/n field and adiust
the pot for the correct reading. Use the equilibrium
cap if the effective energy of the source s over 100
keV. Be sure to correct for temperature, pressure,
and energy responses.

5.2 ZIroubleshooting 1See Explodad View, Figure 8)

5.2,1 Test Procedure - 1f the 470A does not pass its turn=on
procedure &nd operational tests, then the following troubleshoot-
ing steps will check the batteries and main cirecuit board., If
these parts test all right, but the 470A still does not work, con-

tact the factory,
CAVIION

Do not attempt to repair the preampli-
tier. Tampering with it could void the
VILTOREEN warranty,

To test the 470A follow thess Steps exactly:
1. Turn the Model 47)A OFF and vait one minute.
2, Remove the twe D cells from the handle.

3. Remove the 3 contral knobs,

&. Remove the 5 screvs from the preamplifier bulkhead and
pull the preamplifier, bulkhead and ion chamber assembly
from the rest of the instrument,

5. 8lide out the meter end circuit board assenbly and place
the three portions of the anstrument (case and handle,
meter and circuit board, and preamplifier and fon cham-
ber), still connected together, on a non=¢onductirg opur~

. face, ;
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SAVTIION

Do not open or try to test the preampli-
fier: The circuitry is easily destroyed,

Replace the two D cells and control knobs to make the
instrumant operahle,

Turn ON the Model 470A carefully. Some of the civeuitry
is at -90 voles. Wait 2 minutes. Place in the 0=3 R/h
range.

Measure the three supply voltages; +8,2 * 5%, «6.2 + 5%
and regulated battery voltage, The 8,2 volts and -6.2
volts are most conveniently measured between ground (the
transformer Tl case) and the front and rear and teruinals,
respectively, of the 2ero Adjust potentiomecer R19. The
cegulated battery voltage is the voltage across CY and
should measure batwveen 2.2 and 2,3 volts.

If these voltages are correct, check the voltages across
R11l and R12. These should both be about 1,5 volts and
equal, Refer to Figure 9, Circuit Board Assexbly and Fi-
gure 10, Schematic Circuit Diagram, for further continuicy
and voltage checks. If the difficulty seems to lie in the
preanplifier, return the instrument to & VICTOREEN Service
Representazive,

After testing, turn the 470A OFF and vait 2 minutes. Re-

move the two D cells from the handle, and reassendble the
instrument i{n the reverse order of disasserbly.

. 18-
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