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I. WARNINGS - High Impedance Circuitry

The output circuit of this instrument has very high resistance.
Any accumulation of dirt or grease on the output connector or the cable
connectors will contribute to leakage currents and cause inaccurate
readings on the radiological survey meter being tésted. The instrument
and cables should be stored in a clean, protected location.

II. GENERAL DESCRIPTION

E A. Introduction
E N

The CD V-798 Model I Calibrator Electronic Unit, is a portable
electronic calibrator for radiological survey meters, Type CD V-715
Model 1A, by Landers, Frary and Clark and V1ctoreen Inst. Co. and
Type CD V-717 Model 1, by Victoreen Inst. Co. It is contained in a
metal box approximately 3-1/4'" x 4-1/4" x 8-1/4", The output and
ground connectors are on one end and all controls and a meter are
located on the top panel. The instrument is shown in Figure 1.

E B. Cables

Three cables are supplied. FEach cable has a connector which
mates with the calibrator on one end and a special connector wh1ch
mates with the survey meter on the other end,

C. Circuit

All the electronic components are attached to the panel of the
instrument as shown in Figure 2 rnaklng it possible to remove the case with
no disassembly of parts. The circuit generates a small current through
the output connector. This small current is used to simulate the ioniza-
tion chamber current in the survey meter.

ftsgisizins,

D. Battery

The calibrator is powered by two 6 volt cells (NEDA 2). Battery
life will be greater than 500 hours.

E. Meter and Controcls

[pm—

-~

The Electronic Unit uses a meter and three controls, One control
is a switch which selects the range; another control is used to set the

—
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Figure 1. Ope r.a.fing Controls, and Case
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output current; and a third control switches the instrument on. Thig
switch is momentary in two directions. Reversing the direction of
the switch reverses the polarity of the output current.

III. THEORY OF OPERATION
A. Circuit

The basic circuit is shown in Figure 3. A known current is
passed through resistors R4 and Rg to provide a known voltage across
these resistors with a ratio of four to cne. One or the other of these
voltages is applied to the survey meter through a large series resis-
tor Ry. 'The large series resistor is used to make the calibrator a
current source. Adjustable resistor, R, is used to adjust the current
through R4 and Ry to the correct value. The voltage drop across both
R4 and Rg will produce a current through R, and the input resistance
of the survey meter which will give an indication of 'four" on the survey
meter scale and the lower voltage across only R5 will give an indication
of "one" on the survey meter. The selection of high or low voltage and
series resistor Ry is accomplished when the range switch on the cali-
brator is set.

B. Test Switch

The test switch is a momemtary type toggle switch with an off
position in the center. Holding this switch in the '+" ‘p031t10n will
produce a current in the positive polarity on the center conductor of
the output cable. Holding the switch in the !'-" positior makes the
center conductor negative. These two ocutput polarities are necessary
to permit the calibrator to be used on survey meters requiring either
positive or negative voltage on the electrometer tube.

C. Case Ground

The case ground places the container of the calibrator at the
same potential as the case of the survey meter. This ground reduces
the movement of the survey meter indicator when the operator's hands
are moved near the instruments.

IV. INSTALLATION
A, I:rispection

The instrument is shipped with batteries removed and packed
separately. Inspect the instrument for da.mage in shipment. If damage
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Figure 3. Basic Circuit
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is apparent the batteries should not be installed and the instrument should
not be used. Inspect the batteries for possible leakage before installation.
Do not install a leaking battery. ' '

B. Battery Installation

Open the instrument by unscrewing the four round-head screws
on the panel. These screws are retained by the panel and need not be
removed from the panel. Insert two batteries in the battery box ob-
serving the polarity indicated on the bottom of the battery box. Close
% the instrument and tighten the four screws to hold the panel to the box.

V. OPERATING INSTRUCTIONS

A. Radiation Unit Check

Calibration of the x 0.1 range should be checked first in the
CDV-798, Model 1, Radiation Unit. Operaté the Radiation Unit in
accordance with the instruction manual for that instrument and perform
the following: '

manual to produce a reading of 400 mr/hr. on the Radiolo-
gical Survey Meter. (Use 350 mr/hr for CDV-717 Meodel 1

g 1. Adjust the shelf height to the position specified in the
:§ by Victoreen Instrument Co.)

Note actual meter reading at the 400 mr/hr {or 350 mr/hr)
shelf position.

N

3. Remove instrument from Radiation Unit.

4. Connect Electronic Calibrator as déscribed in paragraph
V, B below.

il

B. (Connecting Electronic. Calibrator

1. CD V-715, Model 1 by Victoreen Inst_rument Co.
a. Remove case bottom.

b. Remove four screws holding ion chamber to case.
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Carefully remove ion chamber by lifting away from case.
Take care nct to lose the spring around the ion chamber
electrical connector. '

Plug a groun& lead into the banana ground jack on the
calibrator and attach the alligator clip to the survey meter
case casting at an unpainted point.

Attach cable RS 2023 to the BNC connector on the calibrator.
Place the probe on the other end of the cable through the hole
in the printed circuit which was exposed when the ion chamber
was removed. Attach the bracket on the probe under the near-
by screw. ' - -

V-715, Model 1A by Landers, Frary and Clark
Remove case bottom.

Remove the two ion chamber mounting screws nearest the
battery holder. Note the positions of the insulating washer and
metal washers on these screws, '

loosen the other two icn chamber screws just enough to
permit the edge of the ion chamber to swing about one half
inch away from the printed circuit board.

CAUTION
If the ion chamber is pulled too far away from the printed
circuit board, the ion chamber electrical connection will
be pulled off and it will be necessary to disassemble the
instrument in order to replace the connection.

Plug a ground lead into the banana ground jack on the caii_-
brator and attach the alligator clip to the survey meter ground.
(Case casting or lug on zero pot case)

Attach cable RS 2021 to the BNC connector on the calibrator.
Connect the blue ground wire under the printed circuit
mounting screw nearest the negative end of the battery.
Position the lug on the blue wire cai'efﬁlly so that it does

not contact any nearby conductors on the printed circuit.
Place the probe between the ion chamber and the printed



circuit and attach the hook on the probe to the rod
conductor on the ion chamber. Tightening one of the
loosened ion chamber mounting screws will help hold
the probe in position,

f. Attach the ground wire with two alligator clips between
the ion chamber outside metal shell and ground. (Clip on the
ion chamber flange and on the case casting or on other
alligator clip on lug of zero pot case).

g 3. CD V-717, Model 1 by Victoreen Instrument Co.
a. Open case at the joint nearest the top of the instrument.
b. Plug a ground lead into the banana ground jack on the

calibrator and attach the alligator clip to the flat grounding
spring at the side of the printed circuit in the survey meter.

c. Attach cable RS 2022 to the BNC connector on the calibrator.
Place the probe in the ion chamber connection hole in the _
printed circuit and attach the mounting bracket to the nearby
screw.

flsaists ——

C. Calibration of Survey Meter

1. CD V-715 Model 1 by Victoreen Instrument Co. and CD V-’?IS
Model 1A by Landers, Frary and Clark.

Y st

a. Perform step V, A and connect to calibrator as described
under V, B.

Allow survey meter to warm-up at least 5 minutes.

- gsiie
o'

¢. Set calibrator range switch to ''0. 4" position.

d. Set survey meter range switch to "X0. 1" position.

@

Zero survey meter on actual range, not on '"zero"
position.

Hold calibrator "'Test! switch in "+ position for Victoreen
Instrument Co. instruments and in "-" position for Landers,
Frary and Clark instruments.

H
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Turn "Power'!' control on calibrator until meter on survey
meter reads the same as that obtained in V, A step 2.

Note
This calibrates the current in the_ calibrator and care should
be taken not to turn the "Power' control during the remaining
calibration steps,

Adjust "X. 1 Cal' control if necessary to make survey meter
read 0. 4.

Set calibrator range switch to ''0. 1" position.
Survey meter should now read 0.1. If not, adjust
"X, 1 Cal'' until survey meter reads within tolerance

at both 0.1 and 0. 4 readings

Switch the survey meﬁer to the "X1'" range and the cali-
brator range fo 4. 0'":

Zero the survey meter on actual range, not on ''zero"
position.

. Operate the "Test" switch on the calibrator.

Adjust "X1 Cal" control on the survey meter if nercessary
to make the meter read 4.0,

Set the calibrator range switch to the "1.0" position.

The survey meter should now read 1.0, If not, adjust
Ul Cal" until meter reads within tolerance at both 1.0 and
4.0 readings.

Repeat steps k through p for the next two higher ranges of the
survey meter, using the next higher ranges of the calibrator,
being careful to zero the survey meter each time its range is
changed.
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2, CD V-717 Model 1 By Victoreen Instrument Co.

a.

Perform step V, A using 350 mr/hr shelf position and
connect calibrator as described under V, B.

Allow survey meter to warm-up at least 5 minutes.

Since calibrator cannot be set to 0.35 r/hr it will be
necessary to calculate the errorobtained at the 0.35 r/hr
reading in terms of a 0,40 r/hr reading. Do this as
follows:

Corrected Reading "X" = Actual Readingx:1.14

Set calibrator range switch to "0.4" position.

Set survey meter range switch to "X0.1" position,

Zero survey meter on actual range, not on "zero! position,

Hold c_a.librator NTest" switch in the "+" position.

Turn ""Power' control on calibrator until meter on survey
meter reads the same as the corrected reading '"X' obtained
in step 3.

Note
This calibrates the currént in the ¢alibrator and cal_‘e' should
be taken not to turn the '"Power'' control during the remaining
calibration steps. '

Adjust "X.1 Cal" control if necessary to make the survey
meter read 0. 4.

Set calibrator range switch to "'0.1' position.
Survey meter should now read 0.1. If not, adjust "X, 1
Cal'l until survey meter reads within tolerance at both

0.1 and 0. 4 readings.

Switch the survey meter to the '""X1'" range and the calibrator
range to ''4, Q"

190
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m. Zero the survey meter on the actual range, not on "zero"
position.

n. Operate the "Test!" switch on the calibrator to the "+"
position.

o. Adjust ""X1 Cal" control on the survey meter if necessary
to make the meter read 4.0.

P. Set the caiibrator range switch to the "1, ot position.

q. The survey meter should now read 1.0. If not, adjust
"Xl Cal" until meter reads within tolerance at both 1.0
and 4.0 readings. ' '

r. Repeat stepsl through q for the next two higher ranges
of the survey meter using the next higher ranges of the
calibrator being careful to zero the survey meter each
time its range is changed.

VI. OPERATOR'S MAINTENANCE

A. Battery Replacement

Battery replacement is indicated whenever the instrument can
no longer be adjusted to give the correct indication on a survey meter.
To replace the batteries, open the case and install new batteries as des-
cribed in Paragraph IV, B, Battery Installation.

B. Cleaning

 WARNING
DO NOT USE CLEANING SOLVENTS OR
ABRASIVE CLEANERS ON THE PLASTIC
METER CASE.

Clean the meter _and instrument case with a damp cloth and
soap. Remove traces of socap with a clean damp cloth.

Battery leakage should be removed from the case bottom by
filling with warm water and allowing to stand. The battery spillage will
be loosened in a short while and can be rinsed out.
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VII. PREVENTIVE MAINTENANCE

It is recommended that the preventive maintenance procedures
be carried out once a month when the instrument is in use, and about
once every $ix months when the instrument is in storage

Preventive maintenance should be carried out as follows:

A. Remove the batteries, clean battery contacts and battery
terminals if necessary and remove any corrosion present.

B. Replace the batteries.

C. Press "Test" switch in either direction and turn "Power'
knob maximum clockwise. If meter reads less than 120

microamperes, replace the batteries,

The batteries should be removed from the instrument and stored
separately if the instrument is to be stored more than a féw weeks.

VIII. CORRECTIVE MAINTENANCE

A. Dissassembly for Corrective Maintenance

1. Loosen the four round-head screws on the front panel.
These screws are self-retaining on the panel and need not
be removed from the panel.

2. Remove the box from the panel. All circuit components
are attached to the panel a‘lcw1ng the box to be completely

removed from the panel.

B. Trouble Shooting

The meter, switches, potentiometer, and low-value resistors
are standard parts familiar to electronic technicians and are readily
checked by conventional means. The high- megohm resistors require
special instruments to read the high resistance values. The insulating
portions of the output jack, wafer switch, high megohm resistors, and
their mounting board must be clean and should not be handled. If surface
leakage on any of these items is suspected, they should be cleaned with
reagent grade anhydrous methyl alcohol using a camel hair brush or "Q"
tips.

12
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The meter circuit may be checked by moving the "Test' switch
to either the "+ or the '-! position. The meter should read approxi-
mately 90 microampereswiththe "Power! adjustment maximum counter -
clockwise and approximately 200 microamperes when the "Power" adjust-
ment is fully clockwise. If this circuit is operating correctly, the trouble
may be a defective high megohm resistor, wafer switch, or cable.

The schematic diagram, shown in Figure 4, and the following
table of troubles and corrective actions are presented as an aid to
trouble shooting:

TROUBLE-SHOOTING CHART

TROUBLE & CAUSE CORRECTIVE ACTION

No Reading on Calibrator Meter

Batteries bad Replace batteries
Corroded battery contacts Clean contacts

Meter damaged Replace meter

Bad ""Power!" Adjustment Replace potentiometer
"Test! Switch Defective Replace switch

Open Resistor R3, Ry or Rg Replace resistor

Calibrator Meter Reads Low

Batteries Low Replace batteries

Good Survey Meter Reads Low on
x1.0 and/or x0.1 Scale o

Dii’fy Cable Connectors Clean cable connectors

Dirty High Megohm Resistors Clean Resistors and Mounting
and/or Mounting Board Board

Dirty Wafer Switch + Clean wafer switch

Survey Meter Reads Off Scale When
Case Ground is Attached (all scales)

Defective insulating washer Replace defective insulating
between case and inner ch_a.ssis washer (see note)

or between case and coaxial

connector

Note: Fiber insulating washers must be impregnated with clear
varnish and dried before using.

13
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