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. /WARNINGS I 
; ' 

THE RADIOLOGICAL INSTRUMENT CALIBRATOR CD-V-794 ENCLOSES A 130-CURIE 

SOURCE OF CESIUM 137 TO PPilVIDE A GANMA RADIATION FIELD FOR CALIBRATING 

RADIATION DETECTION INSTRUMENTS. IN NOR}ML OPERATION THE SOURCE IS FULLY 

SHIELDED. THE PRESENCE OF THE SOURCE IN THE CALIBRATOR DICTATES STRICT 

ADHERENCE TO THE FOLLOWING PRECAUTIONS AND INSTRUCTIONS OF THIS MANUAL. 

THIS EQUIPMENT SHALL BE OPERATED ONLY BY PERSONS LICENSED AND AUTHORIZED 

FOR THIS TYPE ACTIVITY BY THE ATOMIC ENERGY COHHISSION OR AN APPROPRIATE 

STATE LICENSING AGENCY. 

UNDER NO CONDITIONS ARE OPERATING PERSONNEL TO ATTEHPT ANY INTERNAL AD-
• 

JUSTMENTS OR REPAIRS TO THE CALIBRATOR OTHER THAN THE BASIC CORRECTIVE 

ACTIONS GIVEN BY SECTION V OF THIS MANUAL. MALFUNCTIONS OTHER THAN THOSE 

·E~TED BY SECTION V SHALL BE REPORTED IMMEDIATELY TO THE NDCLEONICS 

DIVISION, TECHNICAL SERVICES, OFFICE OF CIVIL DEFENSE, DEPARTMENT OF 

THE ARMY, PENTAGON,WASHINGTON, D.C. 20310. 

IN THE EVENT OF A FIRE, PERSONNEL OVEREXPOSURE, RELEASE OF THE RADIOACTIVE 

MATERIAL, OR OTHER ACCIDENT DESCRIBED IN TITLE 10 OF THE CODE OF FEDERAL 

REGULATIONS, PART 20, PARAGRAPHS 20.402, 20.403 AND 20.405,IMMEDIATELY 

NOTIFY THE FOLLOWING BY TELEPHONE OR TELEGRAPH: 

1. DIRECTOR OF THE APPROPRIATE AEC REGIONAL COHPLIANCE OFFICE AS 

GIVEN IN APPENDIX D, TITLE 10, PART 20 OF THE CODE OF FEDERAL 

REGULATIONS OR THE APPROPRIATE STATE LICENSING AGENCY. (SEE 

PAR. 2. 7) 

2. NDCLEONICS DIVISION, TECHNICAL SERVICES, OFFICE OF CIVIL 

DEFENSE, DEPARTMENT OF THE ARMY, PENTAGON, WASHINGTON, D.C. 20310, 

PHONE: AREA CODE 202 OX 5-2519. 

3. RADIOLOGICAL DEFENSE OFFICER OF THE APPROPRIATE OCD REGIONAL 

OFFICE. 
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' · fWAID!INGS/ 

UNDER NO CIRCUNSTANCES ARE OPERATOR PERSONNEL TO IRRADIATE OBJECTS OR 

SUBSTANCES OTHER THAN AS PRESCRIBED BY THE DIRECTOR, OCD • 

WHEN .INSTALLED, THE CALIBRATOR SHALL BE WIPE TESTED AT INTERVALS NOT TO 

EXCEED SIX MONTHS IN ACCORDANCE WITH RADIOLOGICAL SAFETY INSTRUCTIONS 

GIVEN BY SECTION 2.2 OF THIS MANUAL. WHEN IN STORAGE, THE CALIBRATOR 

-8HALL BE INSPECTED AS FOLLOWS AT INTERVALS NOT TO EXCEED 6 MONTHS; 

1, SURVEY THE CALIBRATOR WITH A CD-V-700 TYPE NETER. IF EXPOSURE 

RATES AT THE SURFACE EXCEEDING 2 MR/HR ARE ENCOUNTERED TAKE 

IMMEDIATE CORRECTIVE ACTION IN-ACCORDANCE WITH SECTION 2.2 OF 

THIS MANUAL • 

2, MAINTAIN A PERMANENT RECORD OF THESE INSPECTIONS. 

THE CALIBRATOR MAY BE OVERTURNED IF· TILTED BEYOND 2S 0
• WHEN MOUNTED ON A 

VEHICLE OR ROLLING PLATFORM THE CALIBRATOR SHOULD BE MOVED ONLY IN THE 

DIRECTION OF ITS LONG BASE Dl}ffiNSION. 

THE CALIBRATOR CONTAINS A SAFETY INTERLOCK WHICH PREVENTS OPENING THE 

CALIBRATION CHAUBER 1\IHEN THE SOURCE IS NOT FULLY SHIELDED, STRICT 

ADHERENCE TO THE CAUTION AND IVARNING INSTRUCTIONS ON THE EQUIPNENT AND 

IN THIS MANUAL IS MANDATORY. 

THE CALIBRATOR SHOULD BE LOCKED WHEN UNATTENDED • 

iii 



--.• 

'"'· .l 
• 

~· 

i 

" l! 
i 

' 

TABLE OF CONTENTS 

Section 
' 

I EQUIPNENT DESCRIPTION. 

1-1. General • 

1-4. Functional Description. 

1-11. Description of }fujor Components 

1-12: Stand • 

1-13. Cabinet 

1-14. Primary Shield Housing. 

1-17. Source. 

1-18. Decay Compensator 

1-19. Exposure Chamber. 

1-21. 

1-23. 

1-24. 

1-26. 

Control Panel 

Door and Rail Assembly. 

Chamber-door Interlock. 

Remote Controls 

•. .• 

1-29. Electrical Circuitry. 

1-30. Fixtures. 

1-35. Leading Particulars 

II SAFETY AND HANDLING PRECAUTIONS • 

2-.1. 

2-4. 

2-5. 

2-6. 

2-7. 

2-8. 

General 

Radiological Hazards. 

2-4.1 Description of the Hazards 

2-4.2 Protection • 

2-4.3 Personnel Nonitoring 

Surveying the Area. 

}furking the Area. 

Precautionary Measures. 

2-7.1 Radiation Exposure Rate Check. 

2-7.2 Wipe Test. 

Electrical Hazards. 

2-8.1 Description of Hazards 

2-8.2 Protection 

·iv 

Page 

1 

1 

1 

3 

.. 3 

3 

• 5 

5 

6 

6 

6 

8 

8 

8 

11 

11 

13 

15 

15 

15 

15 
. . 15 

15 

15 

16 

.. 16 

16 

. . 17 

18 

18 

18 



' ~ 

"l 

~· 

1 
' -' 

'l: 
1 .. 

I 
~- " -· . 

•.. 

I 

t 
t 

\ 

Section 

2-9. Fire Accidents . . . . . . . . 
< 

2-9.1 Description of the Hazards. 

2-9.2 Protection. 

2-10. Transportation Accidents 

2-10.1 Description of the Hazards. 

2-10.2 Protection. . . . . . . . 
2-11. Additional Reporting Requirements. 

III SHIPHENT AND INSTALlATION 

. 3-1. 

3-3. 

3:-4. 

3-5. 

3-6. 

3-7. 

Shipment • . . . . 
Calibrator Preparation 

Packaging Preparation. 

Shipping Instructions. 

Unpacking and Handling Procedures. 

Incoming Inspection. • • • • • 

3-7 • 1 Radiation Inspection. 

3-7.2 Mechanical and Electrical Inspection. 

3-8. Installation . . . . .. • 

3-8.1 Site Selection. 

3-8.2 Preparation for Use 

IV OPERATION INSTRUCTIONS. 

4-1. 

4-4. 

4-5. 

4-7. 

General • • 

Calibrator Preparation 

Instruments Preparation. 

Neter Calibration. • • • 
.. 

4-9. Neters Calibrated by Remote Controls 

4-10. Heters Calibrated by Approximation Hethod. 

• 

• 

Page 

19 

19 

20. 

-20 

20 

20 

20 

22 

22 

22 

22 

24 

24 

26 

26 

26 

27 

27 

28 

29 

29 

29 

30 

35 

35 

36 

4-10.1 Heter Calibration ""-th the Universal Fixture. 36 

4-20.2 Heter Calibration w.ith the 715 Fixture. 37 

4-11. Securing the Calibrator. • • • • • • • • • • • 39 

v 



::~1 
-~' 

'.\ .. r 
). 

rr 
'J 
:.. .• !: 

~ L€ 

'1 f.;_ 
I~ 

~ . 

~ . .. 

I 
I 
I 
I 
.... 
~ 
] 

o-, 

ill . 

·?-j 

:t 
..s 

't 
..i c 

1 
I 
"1 
t' 

J 

' "I 
' .1 

\I 
' ' 

\ 

Section 

V. HA.INTENANCE INSTRUCTIONS. • • 
< 

5-1. Preventive ~~intenanee 

5~2. Operator Maintenance 

5-3. Periodic ~mintenance 

. 

5-3.1 Radiological Protective Procedures. 

5-3.2 2-year Adjustment of Decay Compensator. 

5-4. Corrective Maintenance . . . . . . • . · . . . . 

VI. .PARTS 

6-1.. 

LIST. . . 
General. 

. 

LIST OF ILLUSTRATIONS 

Number Title 

1-1. Radiological Instrument Calibrator, CD-V-794, Mark IV, 
and Accessories. 

1-2. Main Components. 

1-3. .Calibrator Parts. 

1-4. Exposure-Chamber and Control-Panel Detail. 

1-5. Rail, Door, and Door-Interlock Detail. 

1-6. Meter-Sensitivity Remote Control.Mechanism. 

1-7. Electrical System Diagram. 

1-8. Calibrator Fixtures. 

3-1. Construction Data- Calibrator Shipping Container. 

3-2. Shipping Container Labels. 

4-1. Preparation of Neters Calibrated by Remote Control. 

4-2. Preparation of Meters Calibrated by Approximation Nethod. 

4-3. Sample Worksheet. 

5-l. Operator Routine Maintenance. 

5-2. Trouble A.oalysis Procedure. 

vi 

Page 

viii 

2 

4 

7 

9 

10 

12 

12 

23 

25 

30 

31 

34 

40 

43 



T 
1-

~ 

' 1i 
~ 

i 
,j 

J 
] 

1 . '· 

. ·-

I 
t 
~ 
i 

I 
~ • ' 

I , 
J 

I 
) 

LIST OF TABLES 

Number < Title 

6-I Parts List 

6-II List of }kmufacturers 

vii 

Page 

49 

56 



' 1 
""! 

"7j' 
! 
5 

~ ·-:; 
·~ ·--

!'I; 

I 
·~ 

'1 
J 

~i 

] . 

I 
I 
a 
I 
~ 

"' :iii 
] 

sl 

1 
l 

.J 

1 

I 
~ 
: 

i 
l 

. 

' 

!"' -· . ,. __ ..... • •• ': • '. 

Figure 1-1. Radiological Instrument Calibrator, CD-V-794, 
Mark IV, and Accessories 

viii 

. 



--, 

l 
J 

i 
I 

I. 

I 

' SECTION I 

EQUIPMENT DESCRIPTION 

1-1. GENERAL 

1-2. The calibrator, CD-V-794 Hodel No. 2 , shown in figure 1-1, contains 
< 

a gamma~radiation source that provides four intensity levels for calibrat

ing radiation survey meters. Inside the calibrator, the radiation source 

has a fixed position relative to the survey meter under test. The specific 

strength of the radiation field in the eKposure chamber is controlled 

through a rotary attenuator. While a meter is in the radiation field, 

calibration is done via remote controls and meter readings observed 

directly through the lead-glass window of the chamber door. ~leters are 

properly set in the chamber by the aid of fixtures. The meters that may 

be calibrated are listed in Figures 4-1 and 4-2. 

1-3. The nominal accuracy of the calibrator is maintained by the periodic 

adjustment of a decay compensator. The initial radiation intensity of the 

source is adjusted at the manufacturer's facility. 

1-4. FUNCTIONAL DESCRIPTION 

1-5. ~lain components of the Calibrator are illustrated in Figure 1-2. 

The primary shield housing is the principal unit. It contains the source 

in a shield that attenuates radiation to a safe level when the source is 

unexposed, and supports the mechanical and electrical mechanisms for 

using and controlling the source's radiation. The source is Cesium 137. 

It emits radiation, beamed by the shielding design, into the exposure 

chamber. Interposed in the radiation-beam path is the attenuator disc by 

means of which radiation levels of .004, .4, ·4, 40, and 400 R/hr are 

produced in the exposure chamber. Rotation of the selector wheel turns 

the attenuator disc, moves an electrical wiper and actuates a limit Sl<itch 

that illuminates a lamp indicating a value of radiation level which cor

responds to ti1e one marked on the selector wheel. The decay compensator 

disc maintains nominal radiation strength of the source within ± 2.5% 

·when adjusted every two years. 

1-6. The exposure chamber is a SRecial shielded compartment for calibrat

ing and testing OCD radiation meters. It is closed by a door that 

protects against the radiation levels in the chamber and provides direct 

visual observation during meter calibration. For access into the exposure 

chamber, the door is rolled to the left. A mechanical interlock prevents 

it from being moved unless the source is safely shielded. 
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' 1-7, Calibration of survey meters is accomplished via the control panel. 

The panel contains the radiation-level selector Hheel, the radiation-level 

·indi~ators, and the remote controls. The turning of the selector ~vheel 

rotates the attenuator disc and interposes in the radiation path an 

absorber that reduces the intensity to the selected level. The selector 
' 

Hheel also actuates the electrical circuit that turns on the proper signal 

light. While a meter is in the radiation beam it can be adjusted by the 

remote controls. Four controls are used to adjust the meter's potentio

meters and one control to s'·Titch the meter's range. 

1-8. The electri"al circuits incorporated in the Calibrator are for 

signalling and illumination. On the left side of the cabinet, a green· 

indi'cator glm<s when ll5-volt pm;er is turned on, At that time the 

exp.osur.e. chamber is illuminated and the green radiation-level indicator 

glows on the control panel if the radiation source is fully shielded (SAFE 

position on the selector wheel). The four other radiation-level indica

tors· glow red as the intensity is changed to specific levels of 0.4, 4,40,and 

400 R/hr, Each lamp indicates which meter-sensitivity remote control 

must be used to calibrate the meter in the exposure chamber. 

1-9, Fixtures and a jig are devices that facilitate calibration of various 

radiation survey meters. Before. a meter is placed in the exposure chamber, 

appropriate fixtures must be attached to it. The fixtures are an aid for 

setting a meter's detecting volume into the radiation reference plane and 

for remotely changing a meter's range and adjusting its potentiometers, 

The jig pre-aligns a fixture 'Yith the meter's potentiometers so that they 

will be in line with the remote-control screwdrivers. 

1-10, As indicated in figure 1-2, adequate shielding is provided on all 

sides of the radioactive source and exposure chamber. The shielding 

reduces the exposure rate on external surfaces to 2 mR/hr maximum. 

1-ll,' DESCRll'TION OF }Lt;JOR CONPOl\"EliTS 

1-12. STAl\'D, The stand (figure 1-3) consists of two, tubular-steel, 

oval A-shaped frames joined by a tubular cross-member. Stand rigidity 

is achieved Hith the cabinet bolted to a gusset on each A frame, Leg 

spread stabilizes the calibrator and leg pads distribute floor loading. 

The leg pads accommodate casters. 

1-13. CABil\"ET. The cabinet (figure 1-3), a rectangular steel box, encloses 

all the calibrator's basic parts. It is assembled to the stand with mount

ing bolts, A steel plate divides it into tHo compe.rtments. The rigl!t-side 

3 
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compartment contains the exposure chamber. The left-side compartment 

contains the primary shield housing, the mechanical interlock, the remote 

controls, the electrical circuitry, and the control panel. A rail assembly 

is fitted flush on top of the cabinet and encases it, THo covers, hinged 

to the rail assembly! are joined ~<hen closed, They protect the controls, 

windoH and door of the calibrator and, \vhen locked, prevent unauthorized 

use. 

1-14. PRirl~Y SHIELD HOUSING. The primary shield housing (figure 1-2) 

is depleted uranium metal cast in three parts: main shield, attenuator 

disc_, collimator. The configuration of the housing attenuates radiation 

to 2 mR/hr at every accessible surface except the radiation path into the 

exp'osure chamber. Bored into the main shield are two, parallel, cylindrical 

holes. The attenuator-disc shaft is fitted into the upper hole and the 

source is confined in the lower hole. 

1-15. The attenuator disc (figure 1-2) is a radiation shield which is 

set in the recess between the main shield and the collimator, The disc 

has five, circular, equally-spaced, absorption areas near its circumference. 

Each area is cast conically to a different depth leaving a metal thickness 

that produces a specific intensity level in the eA~osure chamber, The 

areas have corresponding detents on an index ring at the circumference 

of the disc. The detents are used fnr controlling the radiation-level 

indicators and the exposure-chamber door lock, and for centering the 

absorption areas on the radiation beam. 

1-16. The collimator mounted in front of the attenuator disc has a cast 

conical hole that defines the radiation. beam entering the chamber, The 

chamber side of the collimator hole has a shoulder around it \vhich fits 

into a mating hole in the divider plate and in the adjacent lead shield 

of the exposure chamber. 

1-17. SOURCE. The source is compressed, pelleted, cesium chloride 

encapsulated in a double stainless steel jacket (figure l-3a). It is 

sealed in a cylinder-shaped tungst;en plug which is inserted, bolted and 

safety wired into a stainless steel tube within the main shield. The source 

is rigidly positioned and not subject to damage by outside forces. 
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F·l8. DECAY COMPENSATOR. The decay compensator (figure 1-2) is a tungsten 

disc with eight equally spaced absorption surfaces and eight locking holes 

near its circumference. It is mounted on the attenuator-disc shaft between 

the att~nuator and the source, and its bored surfaces are coaxial to 

the radiation-beam path.The several bored areas are machined to diminish

ing successive thickness each equivalent to source decay for consec~tive 

two-year intervals. The compensator is rotated one locking hole every two 

years and is retained in place by a spring-loaded lock pin. 

1-19. EXPOSURE CHA}ffiER. The exposure chamber (figure 1-4) is the shielded 

area in which ;he meters are placed for exposure to the calibrated ra

diation beam. The beam enters the chamber from·the left through the 

aluminum liner. The chamber, which is completely enclosed by lead shield

ing, is equipped ,;ith a cable port, a fixture adapter, a lamp and lamp 

guard, and remote-control stations for calibration of meters. 

1-20. The cable port, a lead-shielded passage, opens into the upper part 

of the chamber. Meter cables may be routed through the port •. The 

chamber's fixture adapter is a clamp device and a remote-control stat"ion. 

Haters held by special fixtures may be anchored to it. The adapter houses 

the screwdrivers for adjusting survey meters' potentiometers. The meter

range remote-control station is a spline connector in the left wall of 

the chamber. The flexible shaft of the range fixture must be connected 

to it during calibration. A bayonet type, oblong lamp, protected by a 

plastic guard is installed along the upper side of the chamber to 

illuminate the face of the survey meters evenly. 

1-21. CONTROL PANEL. The control panel (figure 1-4) consists of two 

aluminum panels, each independently removable. The left panel contains 

a slot for the radiation-level selector wheel, a recessed section for 

manipulation of the meter-sensitivity remote controls, and the meter

sensitivity controls. On the right panel are the radiation-level indicators 

assembly, the meter-range control, the nomenclature plate, and the· access 

hole for the safe-secure bolt that fixes the interlock mechanism in the 

SAFE notch position (see figure 1-3). 

1-22. The Radiation-Level Selector Hheel (see figure 1-2) is cast aluminu:n 

and protrudes through the control panel surface. The wheel rim is re

cessed for sure-grip manipulation and marked to indicate the radiation 

6 
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.level in the chamber. Holes in the radial surface are situated flush to 

' the panel to permit locking at a selected radiation level. The wheel is 

directly coupled to the attenuator disc via the sleeve-bearing shaft. A 

trian_gular cutaway near the wheel hub provides direct access to the 

source in the main shield. 

1-23. IJPOR AND RAIL ASSE~ffiLY. The chamber door is cast bronze with lead 

·shielding bonded to its tapered panels, and a 2-inch-thick lead-glass 

window framed in its sash. T\-10 roller bearings at right angles at each 

corner (see figure 1-5) permit the door to roll in grooved·, hard-coated, 

aluminum rails along the length of the cabinet top. Both rails are bolted 

to side, end-travel bars and to the cabinet thereby encasing it. Two 

hinged covers for the cabinet are fastened to the rail-bars. The lm•er. 

cover when opened provides a •.riting surface. In open position the top 

cover rests against two bumper stops bolted to the top rail bars. For 

securing the calibrator, the top cover has a chamber-door lock bar which 

holds_ the chamber door in place over the control panel, and a tumbler lock 

.which engages a lock plate in the chamber door. 

1-24. CHAMBER-DOOR INTERLOCK. The interlock mechanism (figure 1~5) is a 

spring-loaded lock pin forced in and out of the door's locking hole by 

the lever bar as its cam roller tracks the index ring. The door is un

locked only when the cam rolls into the SAFE registration detent, the 

deepest notched position corresponding to maximum attenuation interposed 

in the beam path. The lock-pin spring constrains the cam roller in the 

notches. A barrier strip along the door undersurface prevents the cam 

from rising out of the SAFE detent unless the door is fully closed,' 

1-25. Connected to the lever bar is an arm link allowing the angular 

displacement of the absorbers' center point relative to the axis of the 

radiation beam path. This is adjusted at assembly to assure proper 

alignment of the attenuator absorption surfaces with the radiation beam 

path. 

1-26. RENOTE CONTROLS. The remote controls are two assemblies, the 

meter-sensitivity control and the meter range control. As mechanical 

links between the control panel and the exposure chamber, they are used 

to adjust the calibration potentiometers and the range switch of the 

meters 1-1hile they are e.."posed to the radiation field. 

1-27. The meter-sensitivity control (figure 1-6) is a set of four screw

drivers incorporated within the fixture adapter. Each s'cre\·1driver is a 
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rigid-shaft device composed of three rods linked by universal joints, 

·Long sleeve bushings contain the drive and the blade rods to facilitate 

rotation, protrusion and retraction of the device, A plastic, knurled 

knob is attached to each drive rod at the control panel, 

1-28. Th~ meter-range control (see figure 1-4) is a captive rod with a 

control knob on one end and a coupling spline on the other, The rod is 

captive in a special bearing ''hich recesses the spline 1rithin the ·exposure 

chamber walls, The knob is on the right control panel. 

1-29. ELECTRICAL CIRCUITRY. The electrical circuit, (see figure 1-7) 

provides illumination in the exposure chamber and signal lamps for moni

toring the status of the calibrator, 115-volt power is connected to the 

calibrator via the 1D-ft extension cord and is fused (1 ampere) before 

wiring it to the pm;er switch. From the switch, 115 volts are transmitted 

to the chamber lamp and a 6 .3-volt stepdown transformer, The other lamp 
• 

circuits are operated at 6 .3-volt level, including the input pm;er pilot 

lamp. The radiation-level signal lamps indicate the level of radiation 

~ntensity in the chamber. The appropriate indicator lamp is selected by a 

wiper-contact system on the end of the attenuator-disc shaft, and the circuit 

is closed by a limit switch'when the cam roller drops into a notch in the 

attenuator index ring. Each radiation-level indicator is mounted opposite 

the corresponding meter-sensitivity remote control. 

1-30, FIXTURES, The calibrator fixtures, 715, 717, universal, and 781 (refer 

to figure 1-8) are devices for positioning the detector volume of the different 

OCD radiation survey meters in the radiation-beam reference plane inside the 

chamber, Fixtures 715 and 717 are also designed for remote-control calibra

tion of the 715 and 717 meters, Since the 715 and 717 fixtures are modified 

meter cases, the ~eter mechanisms are transferred and attached to the fixtures 

which make the potentiometers attainable by remote control screwdrivers, 

1-31. The universal fixture is a metal stand consisting of a platform 

on three legs and a U-shaped bracket that holds the meters, Both parts 

are adjustable, Before the stand is inserted into the chamber and locked 

in place, the height of the platform may be adjusted and the holding bracket 

set to the indicated marks for the particular meter under test. Neters 

other than those listed in figure 4-2 may also be calibrated on the 

universal fixture. 
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- 1-32. The 781 fixture is a locating shoe into \<hich the detector. unit of 
. ' 

the aerial monitor is placed, The shoe provides two height positions to 

assure complete calibration of the meter 1 s detector volume, The second 

position is obtained through a hinged elevation plate on "hich the meter 

is set. 

1-33. The range-changer fixture is a geared device through which the 

range-control of the 715, 717, 720-3 and 720-3A meters can be turned 

remotely. The gearing mechanism is housed in a plate that fits on the 

meters and holds the range knob in a rotatable slot, Connecting the 

plate 1 s flexible cable to the spline of the ran15e-changer remote 

control completes the remote-control path from the fixture to the 

calibrator control panel, 

1-34. The jig is a fixture that fits into the 715 and 717 fixture

adapter socket. The jig aligns the socket with the meter 1 s potentiometers, 

When the socket is pressed and clamped onto the chamber fixture adapter, 
• 

the potentiometers are positioned in line with the remote-control scre~<-

drivers, 

1-35. LEADING PARTICULARS 

Contract Number and Date: OCD-PS-66-149, 'June, 1966. 

Contractor: Technical Operations, Inc,, South Avenue,. 

Burlington, Massachusetts 01803 

Cognizant Inspector: Office of Civil Defense, Office of the 

Secretary of the Army, Washington, D.C. 

Calibrator: 

Nomenclature - Calibrator for Radiological Survey Neters 

and Dosimeters, DCD Item No, CD-V-794, 

Hodel No, 2 

Unit Size 

Unit Weight -

Center of Gravity -

Floor Loading -

Source: 

Nomenclature 

Activity -

24" x 30\" x 32" (Covers closed) 

1100 lbs. 

(approx,) 

185 lb psf (approx.) 

psi (to be submitted) 

Cesium 137 

130 curies ± 10% as of date stamped on 

calibrator nameplate 
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Type of Radiation - Ganuna rays 

Half-life- 29.68 years 

Decay Adjustment - Every two years as of date stamped on 

calibrator nameplate 
Shield: 

< Type -
Weight -

Uranium 238 
180 lb. 

Exposure Rate: 
Inside Chamber - < 4 mR/hr 

0.4 R/hr (X.1 meter range) 

4 R/hr (X1 meter range) 

40 R/hr (XlQ meter range) 

400 R/hr (XlOO meter range) 

Ext, Surface of Unit - < 2 mR/hr 

Power Requirements: 

Voltage- 110 volts a,c, or d.c • 

Current 1 ampere 

Equipment Supplies: 

Accessory Box -

Fixtures·-

Manual-

Extension Cord -

Spare Fuses -

Spare Lamps -

One (1) 

Six (6) 

One (1) 

One (1) 

Five (5) 

6S6-D.C. 

31-2111T 
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SECTION II 

2-1. GEJilERAL 

2-2. Th~ basic service of the CD-V-794 in providing a calibration and test 

chamber for CD meters has two inherent potential hazards to the operator: 

RADIOLOGICAL and ELECTRICAL. 

NOTE 

·n-.. ·· 
,. 
L 

IT IS NANDATORY THAT THE OPERATOR BE FAHILIAR IVITH 

THE POTE!\'TIAL HAZARDS AND THE PRECAUTIONARY }JEASURES 

I DIRECTED BY THIS SECTION. 

I 

1 

., 
I 

J 

2-3. The following subsections describe these hazards and the necessary 

operator actions. Precautions are also outlined regarding FIRE and 

DANAGE by accidents. 

2-4. RADIOLOGICAL HAZARDS 

1. DESCRIPTION OF THE HAZARDS. Two potential hazards arise from the 

130-curie, -cesium-137 source confined in the main shield., The principal 

hazard is external gamma radiation which would be caused by partial or 

complete loss of uranium or lead shielding. The second hazard is a 

radioactive contamination which would be caused by the escape of cesium 

material from the source capsule or by uranium material from the shield 

housing. 

2. PROTECTION. The Calibrator is designed to reduce to a minimum the 

probability of either hazard occurring. The design safeguards are 

supplemented by personnel and equipment monitoring procedures given by 

this section. 

3. PERSONNEL HONITORING. Personnel monitoring equipment (e.g, film 

badges or CD-V-138 pocket dosimeters) must be supplied to each calibrator 

operator and utilized in accordance with procedures to be established 

by the cognizant Health Physicist or Radiation Protection Officer. The 

procedures must satisfy all the requirements of Title 10, Part 20 of the 

Code ·of Federal Regulations. 

2-5. SURVEYING THE AR~~. In accordance >vith procedures to be established 

by the cognizant Health Physicist or Radiation Protection Officer, the 
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general wor'king area where the Calibrator is located must be periodically 

surveyed for external exposure rate levels. A permanent recortl must be 

maintained of this data. If dose rates above 2 mR/hr at the surface of 

the Calibrator are encountere<l, the procedures 2-7.1 must be followed 

immediately. 

2-6. ~lARKING THE AREA. The area I~ here the Calibrator is located must be 

marked AT ALL TUlliS by signs bearing the words CAUTION-RADIOACTIVE 

HATERIAL, 130-CURIES CESIUH 137, and displaying the purple or magenta 

standard radiation symbol on a yellow background. Signs of this type are 

supplied with each Calibrator. 

2-7. PRECAUTIONARY PROCEDUPJlS 

1. RADIATION EXPOSURE RATE CHECK. The external radiation hazard is 

controlled by the system of shields and interlocks described in Section I 

of this manual. T(le foll01·1ing procedure for checking the exposure rates 

is to ascertain that the shielding is unimpaired. This check must be 

performed when shipping and installing the Calibrator (paragraphs 3-3.1 

and 3~2.2), after an incident which could affect shielding integrity has 

occurred (Fire- paragraph 2-4, and Accidents- paragraph 2-5), and when 

otherwise specified by the Radiation Protection Officer. The check must 

be conducted by (or under the direction of) a Radiological Protection 

Officer or qualified Health Physicist. 

a. Enter the Calibrator area with a CD-V-700 type survey meter and 

approach the Calibrator. 

b. IF EXPOSURE RATES ABOVE 2 ~lR/HR ARE ENCOUNTERED ONE FOOT OR 

MORE FROH THE CALIBRATOR INHEDIATELY TAKE THE FOLLOWING STEPS:. 

(1) CLEAR THE CALIBRATOR AREA OF PERSONNEL. NAKE A SURVEY OF THE 

AREA TO ESTABLISH THE 2 ~/HR ISODOSE LINE. ISOLATE THE AREA WITH 

BARRIERS, ROPES, LOCKED DOORS AND POST RADIATION WARNING SIGNS IN ACCORD

ANCE WITH TITLE 10, PART 20 OF THE CODE OF FEDERAL REGULATIONS. IF 

NECESSARY POST GUARDS TO INSURE THAT NO ONE ENTERS THE AREA. 

(2) !~lATELY NOTIFY THE FOLLOWING BY TELEPHONE OR TELEGRAPH: 

A. NUCLEONICS DIVISION 

TECHl<ICAL SEP,VICES 

OFFICE OF CIVIL DEFENSE 
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