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WARNING

Calibration of the Radiacmeter may be undertaken only at
an authorized radiac repair facility by qualified technicians
using radioactive calibration sources.



EE730-DS-OMI -010/4805-PDR-278 List of Effective Pages

LIST OF EFFECTIVE PAGES

NOTE: The portion of the taxt altacted Is bndlcalsd by a vertical line in the cutar margin
of the page. Changes to by pointing hands.
Changes to wiring diagrams are lndlcaled by shaded aleas

Dates of/issue for original and changes pages are:
Criginal — 0 .. 24 Sept., 1980

TOTAL NUMBER OF PAGES IN THIS PUBLICATION 1S 78
CONSISTING OF THE FOLLOWING:

Page . Change Page . Change
No. No. No. No.

CoverPage ........... T 000 gHs
THIe

*® Zaro in this column Indicates an orlginal




Record of Changes EE730-DS-0OMI -010/4805- PDR-278
RECORD OF CHANGES

CHANGE TITLE OR BRIEF ENTERED
NO. DATE DESCRIPTION BY




Table of Contents EE730-DS-OMI -010/4805-PDR-278

TABLE OF CONTENTS

Chapter/Para Page
1. GENERAL INFORMATION ., .. .. .. . . v v uu.o.. 1-1
1-1. INTRODUCTION -ESE i T s e mn = o it 1-1
1-2, GENERAL DESCRIPTION .. .. .. .+ 2 v .. 1-1
1-3. DESCRIPTION OF UNITS ., . . .. ... .. ... 1-1
a, Case CY-T179/PDR-278 ., ., . . ... .. ... 1-1
b. Radiacmeter IM-238/PDR-27S . . .. .. ... 1-1
¢. Radiac Detector DT-613/PDR-27S ... ... i-2
d. Headset H-43B/VU a7 ag. 7 &, =8, 4 . 1-2
e. Harness P/N A41973-1 . . . .. ... .. ... 1-3
1 SpareBDafbel ok o Lov S8 SR T ke e 1-3
1-4. REFERENCE DATA | . . .. ... . uu .. 1-3
1-5 EQUIPMENT ACCESSORIES AND DOCUMENTS
SUPPLIIED! & v b i ion o ar 5 el DR & e = A (3 1-5
1-86. EQUIPMENT AND PUBLICATIONS REQUIRED
BUT NOT SUPPLIED =%, . . . . . v, . ., . 1-5
1-7. FIELD CHANGES AND FACTORY CHANGES 1-5
2: ,OPERATION . . i\ v v v v s s s T .. 2-1
2-1. INTRODUCTION . . . .. .. v o v v e s v ov . 2-1
2-2. CONTROLS AND INDICATORS .. ... .. Tatien b 2-1
2-3. OPERATING PROCEDURES . . . . ... .. ... 2-1
a. Preparation for Use . .., .. ......... 2-1
b. To Measure Gamma Radiation . ... .. ... 2-3
c. To Detect Beta Radiation . .. .. .. .... 2-4
2-4, OPERATORSCHECK . . . . . .. .%o v, 2-4
2-5 EMERGENCY OPERATION . . .. ... ..... 2-4
3. FUNCTIONAL DESCRIPTION . . .. . . . v v v v v ... 3-1
3-1. FUNCTIONAL OPERATION ., .. ... ..... 3-1
3-2. FUNCTIONAL SECTIONS, . . . .. . . v v . ... 3-1
a. POWERSSHDDLY: . . . . . . . . . v u v e e 3-1
b. Radiation Detectors . .. ... ... ..... 3-3
¢. Computer Circuitslss | | joim . .. v . 3-3



EE730-DS-OMI -010/4805-PDR-278 Table of Contents
TABLE OF CONTENTS-Continued

Chapter/Para Page
4. .. SCHEDULED MAINTENANGE . . ... . 4 4ov & = ui s e 4-1
4~1. INTRODUCTION . . . ... . .. ' v v v v uvun. 4-1
4-2. SCHEDULED MAINTENANCE ACTION INDEX . . 4-1
4=3. SPECTALSTEOLS . < . oo voiiede st i o b 4-2
4-4 SPECIAL TEST EQUIPMENT ., . ... ..... 4-2
4-5 RADIOACTIVE TEST SAMPLE ., ... .. .. .. 4-2
oE- TROUBLESHOGEING = . iy o o 0 » BBl ¢ o ) i o 6 5-1
5-1. TROUBLESHOOTING, GENERAL . ., .. .. ... 5-1
a. Symptom Recognition , . . . ... .. ..... 5-1
b. Symptom Elaboration , . . ... ... .. ... 5-1
c¢. Listing Probable Faulty Function , ., .., .. 5-1
d. 'Useioff Test: POINES! "o mvwniaan ¢ o sevoummo 4™ 7 5-1
5-2. TROUBLESHOQOTING PROCEDURES .. ... .. 5-2
a. Preliminary Check-General . . .. .. .. .. 5-2
b. Power Supply and Computer Circuit . , ., . , . 5-3
6. CORRECTIVE MAINTENANCE . .. ... ........ 6-1
6-1. INTRODUCTION ., .. . . .. ¢4 ' veveuuwo. 6-1
6-2. REPAIR PROCEDURES ... ........... 6-1
aTube Replacements . . o v o o b ¥ s ol fo e 6-1

b. Printed Circuit Board Removal and
Replacement . . . . . . . S 5 L, ., 6-4
c. Meter Replacement , .. ... ... ..... 6-4
d. Meter Dlumination Switch Replacement . . . . 6-6
e. Range Switch Replacement ., . . .. ... .. 6-6
f. Meter Lamp Replacement . .. ... ..... 6-7
6-3. ADJUSTMENT AND CALIBRATION , ., . . ... 6-7
LNBENERAN "5 o Jun Fydos maina s mm s g gt act v el v B o 6-7
b. Equipment Required for Calibration . . . . . . 6-17
C. Pre~Algnmentdsmoe. "= & . o a4 i - o 6-7
d: Source Calibration™ =" #2085, [, ., 6-9
7 BARTSTASIES ="' ot v vk S ieh 1o Thom el 4o 20 s 13 7-1
7-1 INTROBDUETION &, - =™ w0 o G 5 0 o s 7-1
7-2 LIST OF MANUFACTURERS ... ... ..... 7-1

ii



List of Illustrations

1 T8 ¢ 1

qmmmmm?mwwmmw
ks GO B =k LS BN = O O DO

LIST OF ILLUSTRATIONS

Title

Radiac Set AN/PDR-27S Relationship of Units
Radiacmeter IM-238/PDR-27S Top Panel

Controls) . oo v weitim B 15 5 Row A L B B S T
Functional Block Diagram . . . . .. .. .+ . « « .
Power Supply Schematic .. .. ... ........
Radiation Detectors . . . . .. ... . ... S
Computer Cireuit . . .. ... ... ... .. ...
Monostable Multivibrator ., . . . .. ... .. ...
Overall Schematic , , ... .. ... ... .-
Test Point Waveform , . . ... ... ... . ...
Wiring Diagram , , . . . . . .+ .« . v e v ¢« 0 o 0
Radiacmeter IM-238/PDR-27S Right Side . . . ...
Radiac Probe DT-613/PDR-~27S Disassembled . . . .
Rear Viewof TopPanel , . . . . ... ... .. ...
Radiacmeter IM-238/PDR-27S Left Side . .. ...
Parts Location, Printed Wiring Board

Assernbly 1A1 . ., ., . . . it v o v o0 0 s s e

Parts Location & ¢ o w 7w i o s & oo Sl i e s

LIST OF TABLES
Title

Reference Data . . /¥Eac. . + ¢ o s o o o 5 cibie o o
Equipment Accessories and Document Supplies . ., .
Scheduled Maintenance ActionIndex , . .. .. ...
Special Test Equipment ., . .. ........ ...
Troubleshooting Index, Radiacmeter . . . St
Maintenance Turn-On Procedure . . ... .. ...
Radiacmeter AN/PDR-27S System

Troubleshooting Chart . .. ... .. ... ..,
Power Supply Circuit Trouble Analys:s .......
Computer Circuit Trouble Analysis . ... ... ..
Radiac Set AN/PDR-27S, NSN

27 6665-01-080-4418 Parts List , . ... .. ...
List of Manufacturers . .. .. ... ... ... ..

EE730-DS-OMI -010/4805-PDR-275

mmwric:wm
=1 e N b

o1 en
B3 b=t )
00 O &5 B b=k eD =1 ©

m@?ﬁ@l

iii



EE730-DS-OMI -010/4805-PDR-27S Safety Summary

SAFETY SUMMARY

The following are general safety precautions that are not
related to any specific procedures and, therefore, do not appear else-
where in this publication. These are recommended precautions that
personnel must understand and apply during many phases of operation -
and maintenance.

DO NOT SERVICE OR ADJUST ALONE

Under no circumstances should any person reach into or
enter the enclosure for the purpose of servicing or adjusting the equip-
ment except in the presence of someone who is capable of rendering aid.

RESUSCITATION

Personnel working with or near high voltages should be
familiar with modern methods of resuscitation. Such information may
be obtained from the Bureau of Medicine and Surgery.

The following warning appears in the text in this volume
and is repeated here for emphasis.

| WARNING l

High voltage is used in the operation of this
equipment. Severe shock may result if
personnel fail to observe safety precautions.
Learn the areas containing high voltage in each
piece of equipment. Be careful not to contact
high voltage connections when installing or
working on this equipment. When servicing,
ground points of high potential before touching
them.

SUMMARY OF PRECAUTIONS CITED IN TEXT
Avoid contact with the window of the low range G-M tube.

It is fragile and easily damaged which might necessitate replacement
of the tube. See pages 1-3 and 6-2.
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General Information EE730-DS-OMI -010/4805-PDR-2178

CHAPTER 1

GENERAL INFORMATION

1-1. INTRODUCTION. This technical manual is in effect upon receipt.
Extracts from this publication may be made to facilitate the prepara-
tion of other Department of Defense Publications. This manual covers
only the AN/PDR-27S, NSN 27 $665-01-080~4418 manufactured under
contracts NO0612-76-C-0227, N00612-78-C~-0095, N0D0612-79-C-0331
and N00612-79-C-0501. It does not apply to any of the earlier AN/PDR-
27 sets.

1-2. GENERAL DESCRIPTION. Radiac Set AN/PDR-27Sis a portable,
battery operated radiation detector and indicator (figure 1-1) capable

of detecting and measuring up to 500 mR/hr of gamma radiation and can
detect the presence of beta radiation. Radiacmeter IM-238 /PDR-27S
is the main unit of the radiac set. The radiacmeter is equipped with a
carrying handle and detachable shoulder harness. Radiac Probe
DT-613/PDR-27S, attached to the radiacmeter by a coiled cable, is a
two-compartment probe which is stowed in the mounting well in the
radiacmeter case. The radiacmeter housing encloses an electronic
chassis, an indicating meter, and dry-cell batteries. Case CY-7779/
PDR-27S is a lightweight carrying case which houses the Radiacmeter
IM-238/PDR-27S, Headset H-43B/U, Harness P/N A41973-1, spare
tubes, and two copies of this technical manual, .

1-3. DESCRIPTION OF UNITS. Radiac Set AN/PDR-2178 consists of
the units listed in Table 1-1.

a. Case CY-7779/PDR-278. The carrying case houses all the
other units of the radiac set. (figure 1-1). Itis splashproof and is
equipped with a carrying handle. The case is deep drawn aluminum
and can readily be decontaminated. Compartments to carry a spare
set of batteries as well as all the other components are provided in the
case.

b. RADIACMETER IM-238/PDR-27S. The radiacmeter includes
a housing made of two aluminum castings with a gasketed seam. The
top casting, or panel, supports all of the electronic circuitry and in-
cludes a separate sealed battery compartment. The bottom casting
acts as a cover which encloses the electronic circuitry and the battery
compartment.

1-1




EE730-DS-OMI -010/4805-PDR~275 i General Information

Mounted on the panel is an indicating meter, a range switch,
a push-button switch, and headset jack. Mounted to the underside of
the panel (figure 6-4) is the printed circuit board containing the
electronic circuitry.

The indicating meter is placed behind a sealed plastic window
for waterproofing. It has 5 movable scales which are mechanically
coupled to the range switch so that the scale corresponding to the switch
position is presented.

The carrying handle provides space for stowing the detector
cable when the detector is placed into its mounting well.

The push-button switch controls the meter lamp.

c. RADIAC PROBE DT-613/PDR-27S. The radiac detector is
a probe consisting of a type JAN-5979 Geiger-Mueller Tube and a type
JAN-5980 Geiger-Mueller tube, each enclosed in its own cylindrical
metal housing (figure 1-1). The two housings are clamped together
into one unit. A movable metal shield normally covers the mica
window of the larger tube. When the shield is over the window, beta
radiation is excluded from the tube. The shield can be swung aside
when beta-plus gamma radiation readings are desired.

Since the mica window is only 0. 0005-inches thick,

it is extremely fragile. Do not touch the window
under any circumstances, as damage to the tube will
result. Do not rely upon the guard ring to protect the
mica window. The guard ring openings are large
enough so that sharp objects may pierce the window.

Electrical connections for both G-M tubes are made at the
ends of the housings where the shielded cables pass through water-
proof packing glands to the tube electrodes. The probe cable is flexible
and kinkproof and is normally coiled in the space in the top of the
handle.

d. HEADSET H-43B/U. The headset provides the operator with

aural indications of radiation intensity when plugged into the jack on the
panel {figure 2-1). The headset is designed to fit inside a battle helmet.

1-2
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e. HARNESS P/N A41973-1. The shoulder harness, an adjust-
able strap made of non-absorbent plastic, is used for carrying the
radiacmeter during operation. Clip fasteners on each end of the strap
snap into holes in small projections on the radiacmeter panel {figure
2-1).

f. SPARE PARTS. The field spares, consisting of one each of
the G-M tubes are carried in the spare parts compartments {figure
1-1) of the carrying case.

1-4. REFERENCE DATA. The reference data for the Radiac Set are
listed in Table 1-1.

Table 1-1. Reference Data

Item Description

Nameplate Data

Radiac Set AN/PDR-27S RADIAC SET
SUPPLY: 3VDC

Manufactured For
NAVAL ELECTRONIC SYSTEMS

COMMAND

Radiacmeter IM-238 /PDR-27S - RADIACMETER
SUPPLY: 3VDC

A unit of Radiac Set AN/PDR-27S

Manufactured For
NAVAL ELECTRONIC SYSTEMS

COMMAND

1-3



EE730-DS-OMI -010/4805-PDR-278

Table 1-1.

General Information

Reference Data-Contimued

tem

Description

Case

Equipment Supplied
Dimensions and Weights
Operating Temperature
Operating Altitude

Power Requirements

Accuracy

Range Indication

Energy Range

Battery Check

Meter Light

CY-7779/PDR-27S CASE, RADIAC
SET

A unit Radiac Set AN/PDR-27S
Manufactured For

NAVAL ELECTRONIC SYSTEMS
COMMAND

See Table 1-2.
See Table 1-2.
-40° to +60° C
Any altitude up to 50, 000 feet

2 each internal BA-30 1-1/2 volt "D
Cell Batteries

+20% from 10% of full scale on each
range throughout entire operating
temperature range.

Meter Type Indication Provided on
Four Ranges:

0-0.5, 0-5, 0-50, 0-500 mR/hr.

Measures gamma radiation from 80
keV to 2MeV. Detects beta radiation
on 0-0. 5 and 0-5 mR/hr ranges.

Meter Indication of Battery condition
provided.

Momentary switched meter light
provided.

1-4
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1-5. EQUIPMENT ACCESSORIES AND DOCUMENTS SUPPLIED.

Table 1-2 lists the dimensions and weights of all the components of
Radiac Set AN/PDR-278S.

1-6. EQUIPMENT AND PUBLICATIONS REQUIRID BUT NOT
SUPPLIES. None.

1-7. FIELD CHANGES AND FACTORY CHANGES. None.

1-5
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CHAPTER 2

OPERATION

Ships furnished with a Ships Systems Manual (SSM) may find
detailed operating instructions for this system/equipment therein.
When this occurs, the SSM takes precedence over this manual unless
otherwise indicated.

2-1. INTRODUCTION. Radiacmeter AN/PDR-27S is used to measure
gamma radiation up to an intensity of 500 mR/hr and to detect beta
radiation, The radiacmeter consists primarily of regulated high and
low voltage power supplies, a mica-end window Gieger-Mueller (G-M)
tube for low range (0-0.5 and 0-5 mR/hr) coverage and beta detection,
a G-M tube (no mica window) for high range (0-50, 0-500 mR-hr)
coverage, ratemeter and indicating circuits which provides a meter
reading that is proportional to the radiation field intensity irradiating
the G-M tube detectors.

2-2. CONTROLS AND INDICATORS. Refer to Figure 2-1 which shows
the operating controls. A single six position selector switch turns the
unit on, provides for battery (BAT) check and selects the 500 mR/hr,

50 mR/hr, 5 mR/hr or 0.5 mR/hr range. There is a screw cover
which, when removed, exposes the four calibration controls. These are
marked 500, 50, 5 and 0.5 indicating the range being switched. Also
located on the top panel is the BNC connector for the headset. The
operator is permitted to handle only the operational controls; namely,
the selector switch, the LIGHT switch, attach the headset and attach

the carrying strap.

2-3. OPERATING PROCEDURES.

a. Preparation for use.

(1) Remove radiacmeter from case.

(2) Remove and connect headset if aural indications are
desired.

(3) Remove the battery cover by loosening the two captive
screws holding it down and insert batteries (BA-30, 1-1/2 volt D cells)

2-1
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EYE FOR CARRYING STRAP

METER ILLUMINATION METER IMI AND
SWITCH 152 AND /_MET‘ER WINDOW 1MP9
SEAL BOOT (HI

HEADSET CONNECTOR 1JI \ /‘—-HANDLE IMP7

GAP IMPIT ——-@

CALIBRATION — |

POTENTIOMETERS
IR3,IRS, IR7 AND IR9

/———RANGE SWITCH (Sl

/— BATTERY COVER IMP2

CAPTIVE SCREWS IMPII

PROBE ASSEMBLY
DT-613/ PDR-27S

Figure 2-1. Radiacmeter IM-238/PDR-217S o
Top Panel Controls



Operation EE730-DS-OMI - 010/4805-PDR-27S

into battery compartment according to polarity markings on the top of
the front panel under the battery cover. Replace battery cover and
tighten securely.

(4) Rotate selector switch to BAT position to check condition
of batteries. The meter should read within the area marked
"BATTERY". If not, replace with fresh batteries.

(5) Attach clips on harness strap through holes in each end of
radiacmeter panel if shoulder carrying is desired. Adjust strap to
comfortable length.

b. To Measure Gamma Radiation.

{1) Rotate the range selector to the 500 position. If the
reading is below 10% of full scale, rotate to the 50 range. If reading
is below 10% of full scale, rotate to the 5 position. If reading is again
below 10% of full scale, rotate to the 0.5 position.

(2) Listen for clicks in the headset or observe the meter
reading while approaching the radioactive object or area. In a weak
field it is necessary to use the headset because the clicks can be heard
clearly even when the movement of the meter pointer is very small.

(8) Turn the range switch to a lower (more sensitive) range
whenever the meter reading is less than 5 divisions: turn it to a higher
(less sensitive) range if the meter pointer approaches the high end of
the scale. :

(4) When using the headset for searching for a radioactive
object, start with the range switch at 0.5. If the clicks increase to a
steady noise, turn to a higher scale.

(5) When it is desired to locate a radioactive object or the
center of a radioactive area, move the radiacmeter in the direction
that produces an increase in the meter reading or in the frequency
of the clicks in the headset. Continue moving in this direction until the
point of maximum radiation intensity is found.

(6) If the object or area to be investigated is relatively

inaccessible, remove the radiac detector from its mounting well and
pass the detector probe back and forth over the area.

2-3
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(7) When the radiation from an object or area is extremely
weak, bring the detector probe within a few inches of the object in
order to obtain the largest possible indication on the meter or the
loudest sound in the headset. A close approach is necessary because
the radiation intensity decreases rapidly with distance.

¢. To Detect Beta Radiation

(1) To observe the combined beta and gamma radiation of an
object, turn the range switch to 0.5 or 5, remove the radiac detector
from its mounting well and swing open the beta shield on the end of the
large cylinder of the probe. Point the exposed end of the probe at the
object and move it, slowly, until a readable meter indication is
obtained. :

2-4. OPERATOR'S CHECK

a. If the equipment has been used continuously for more than 60
hours, check the condition of the batteries in the radiacmeter by turning
the range switch to BAT. When the meter pointer rests to the left of
the center line, not in the area marked BATTERY, replace the batteries
as instructed in paragraph 2-3, a, (3).

b. With the range switch in the 0.5 position, the meter pointer may
occasionally deflect upscale slightly due to ambient background radia-
tion and occasionally clicks may be heard from the headset. This is
normal and indicates that the unit is operating.

c. Stop the equipment by turning the range selector switeh to OFF.
Remove the harness and headset from the radiacmeter, place the
radiac detector into its mounting well, and stow items in the carrying
case.

2-5, EMERGENCY OPERATION

a. If one or more of the parts of Table 7-1, which is prefixed with
Notes 1 & 2, is changed, the radiacmeter will probably be out of
calibration. However, even though the radiacmeter may be inaccurate
with respect to absolute intensity, it will still be usable to indicate
relative intensity within any one scale pesition.

This means that it is possible to recognize in which of two
locations the intensity is higher, even though the actual intensities are
in error. If readings are taken in the two locations on the same scale
position, the higher reading correctly represents the higher intensity.

2-4
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CHAPTER 3

FUNCTIONAL DESCRIPTION

3-1. FUNCTIONAL OPERATION. With reference to the Functional
Block Diagram, Figure 3-1, the primary power source consisting of
two series connected BA-30- (1-1/2 volts) batteries, provides over

sixty hours of continuous instrument operation. A transistorized power
supply converts the three volts from the batteries into a regulated

+690 volt G-M tube anode voltages and a + 4.5 volt output for the
computer-indicating circuitry operation. Beta particles on the 0.5
and the 5.0 mR/hr ranges) and gamma rays on all ranges cause the
Geiger tubes to produce voltage pulses which are then fed through a
differentiating amplifier to a pulse generator followed by a meter drive
circuit. The pulse generator provides pulses to the headphone for aural
monitoring and supplies a2 DC current, proportional to the average
pulse repetition frequency, to the indicating meter.

Power for all functional blocks is obtained through the low
voltage Power Supply. The regulated Power Supply circuit assures
that all operating voltages are maintained constant throughout the use-
ful life of the batteries (battery life is in excess of 60 hours).

3-2. FUNCTIONAL SECTIONS.
a. Power Supply

Refer to Figure 3-2, Power Supply Schematic. Transistors
Q3, Q4 and Transformer T1 operate as a free running saturating
oscillator that induces, by virtue of the transformer turns ratio,
substantially larger AC voltage across the secondary windings 10-11
and 7-8-9. The AC voltage is converted to DC as follows:

(1) Winding 10-11 voltage quadrupler consisting of CR4 to
CRT and C13 to C16 for a +690 volt output.

(2) Winding 7-8-9 full wave rectifier consisting of CR9, CR10,
and C19 for a +4.5 volt output.

{3) Winding 7-8-9 full wave rectifier consisting of CR8, CR1l1,
and C18 for a -4. 5 volt output.
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Voltage regulation is accomplished by sensing any change in
the + 4. 5 volt output by the divider string of R31, R32, R33 and CRI13,
and applying this change to an input gate of the operational amplifier V1.
Any change with respect to the 2.4 volt micro-current zener reference
diode, CR12, results in an output current to the base of control FET
Q2. The output of Q2 drives the regulator transistor Q1, which sup-
plies the power for the oscillator. In general, for the same output
voltage, the collector impedance of Q1 must be decreased as the bat-
tery voltage decreases. All other outputs are stabilized to the regula-
ted volt supply through the controlled oscillator transformer T1. R32
is the output voltage adjust and CR13 corrects the operational amplifier
output for zener reference variations over the full operating
temperature range,

b. Radiation Detectors (Refer to Figure 3-3).

The 690 volt power supply provides HV to the two G-M tubes,
V1 and V2. The contacts of the range switch are connected to supply
HV to V1 only on the 0.5 mR/hr and 5.0 mR/hr ranges while V2 is
energized at all times (on all four ranges).

When radiation causes either of the G-M tubes to discharge,
a negative voltage pulse is generated across R2 or R11, and coupled to
the pulse counting circuit (computer) through C6 or C7.

c. Computer Circuit (Refer to Figure 3-4).

The pulse from the G-M tube is coupled to the input of tran-
sistor Q5. The amplifier Q5 is normally biased "on''. A negative
going pulse turns Q5 off for the duration of the input pulse. CRlisa
protection diode that protects the base of @5 from being damaged by
large negative input pulses. The positive pulse formed on the collector
of Q5 turns the amplifier inverter transistor Q6 "on'' for the duration
of the input pulse. The negative pulse on the collector of Q6 is differ-
entiated by the network of C12 and R15 and this differentiated pulse is
impressed on the base of the switch transistor Q7. Diode CR3 is used
to clamp the positive part of the differentiated pulse to .5 volts to
protect the base of Q7 from being damaged.

Transistors Q8 and Q10 form a monostable multivibrator.

The normal state of the monostable multivibrator corresponds to full
conduction (saturation) of Q10 by its base being connected to the
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positive 4. 5 volts DC supply through one of the following listed networks,
depending on the setting of range switch 81B. The following lists the
associated timing capacitor used within each range.

Resistor Timing
Range Network Capacitor
0.5 mR/hr R3, R4 Cs
5.0 mR/hr R5, R6 C4
50 mR/hr R7, R8 C3
500 mR/hr R9, RI10 Cc2

Transistor Q8 is normally "'off" since its base is returned to
ground through R26 and saturated transistor Q10. Transistor Q9 is an
amplifier whose collector is connected to the meter M1 through R23 and
adjustable resistor R22, With Q8 being "off"" in the normal state,
there is no current to flow through the meter M1, In this state the
meter will indicate zero.

When a negative going pulse from the differentation network
arrives at the base of Q7 (refer to Figure 3-5) transistor switch Q7
turns on (saturates) and pulls one end of the timing capacitor C2, C3,
C4, or C5, depending on the setting of the range switch S1B, to ground,
This causes a negative pulse at the base of Q10, turning Q10 "off".

As the collector of Q10 goes to +4, 5 volts, Q8 is turned on via the
resistor R26. Q8 saturates and holds the timing capacitor at ground
while Q7 turns off at the end of the negative input pulse. The action of
Q7 and Q8 turning "on' causes current to flow through R20 and R21.
The voltage developed by the current in R20 biases the transistor Q9
"on" and current flows through Q9, R23, R22 and the meter M1. After
a time determined by the value of the timing capacitor and resistor net-
work, the timing capacitor completes its discharge and begins to charge
toward the +4.5 volt DC supply through the resistor network. This
causes a positive voltage at the base of Q10, turning Q10 "on"
{saturated). This causes the current to the base of Q8 to stop, turning
Q8 "off", turning off Q9, which stops the current flow through the me-
ter M1. The monostable multivibrator has now returned to its
"normal' state. Thus, each received pulse from the G-M tubes has
caused a fixed current to flow through the meter for a fixed time deter-
mined by the timing capacitor and resistor network. As long as this
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fixed conduction time interval is small compared to the average inter-
val between received pulses, the average current which flows through
the meter will be directly proportional to the average repetition rate of
the received pulses and the meter's indication will be linear. Capaci-
tor C1 smooths out the current pulses to the meter so that rapid fluctu-
ations are suppressed. Diode CR15 protects the meter against damage
from over voltage. The pulses at the collector of Q10 are fed to the
headphone jack J1 via R25 for aural monitoring.
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CHAPTER 4

SCHEDULED MAINTENANCE

The scheduled maintenance instructions in this manual were
intended to duplicate those furnished in the Planned Maintenance System
(PMS). In case of conflict, the PMS documentation takes precedence.
Such conflicts should be reported immediately in accordance with the
maintenance procedures for this manual,

4-1, INTRODUCTION. Scheduled maintenance is that maintenance
required to be performed on the equipment at regular scheduled inter-
vals whether or not the equipment is in use. The purpose of scheduled
or preventative maintenance is to keep the equipment in good working
order and to insure proper performance when the equipment is needed.

4-2. SCHEDULED MAINTENANCE ACTION INDEX. The maintenance

checks and procedures of Table 4-1 shall be performed at the intervals
indicated unless the intervals are modified by the Officer-in-Charge.

Table 4-1. Scheduled Maintenance Action Index

Interval Maintenance Action Reference

Monthly (M) Check that the radiacmeter cover
screws and calibration access
screws are seated formly.

Monthly (M) Operational checks Follow procedures
in paragraph 2-3
and 2-4

NOTE: No special equipment or special tools are required to perform
scheduled maintenance.

4-1




EE730-DS-OMI -010/4805-PDR-275 Scheduled Maintenance

4-3. SPECIAL TOOLS. There are no special tools required to
operate, maintain or disassemble the AN/PDR-275 Radiac Set. A
"'pencil’ soldering iron will be useful as will be soldered wick for
component removal. Care should be taken when soldering to apply
minimum heat and to avoid burning nearby leads and components. A
heat sink (such as long nose pliers, alligator clips, etc.,) is required
when soldering semiconductors. Disturb lead dressing as little as
possible. Take care to keep foreign particles {(dust, smoke, metal
filings, solder, etc.) out of the radiacmeter during repair,

4.4, SPECIAL TEST EQUIPMENT. Although there is no special test
equipment required, any repair and calibration depot would have
sufficient electronic instrumentation to facilitate electronic trouble-
shooting and repair. Table 4-2 lists a grouping of some of the pre-
ferred test equipment. Only one of each category is needed i.e., one
scope with two probes, one counter, one electrostatic voltmeter or one
high impedance precision voltmeter, and one low voltage voltmeter.

4-5. RADIOACTIVE TEST SAMPLE. A low level radioactive test
source (not supplied) such as the MX-7338 as previously provided with
the AN/PDR-27R series radiac sets or some other source of radiation
is necessary for checking operability on all ranges. Known sources of
gamma radiation such as that derived from the AN/UDM-1 or AN/UDM-~
1A calibrators are required for equipment calibration.

4-2
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CHAPTER 5

TROUBLESHOOTING

5-1. TROUBLESHOOTING, GENERAL. Troubleshooting of the radiac-
meter will be easier if an orderly procedure is used. Procedures in
this section are intended to help localize trouble in defective components
quickly.

a. Symptom Recognition. This is the first step in the trouble-
shooting procedure and is based on a complete knowledge and under-
standing of equipment operating characteristics. All equipment troubles
are not the direct result of component failure. Therefore, trouble in
an equipment is not always easy to recognize since all conditions of less
than peak performance are not always apparent. This type of equip-
ment trouble is usually discovered while accomplishing preventive
maintenance procedures. It is important that the '*not so apparent'’
troubles, as well as the apparent troubles, be recognized. See Table
5-2 for Maintenance Turn-on Procedures.

b. Symptom Elaboration. After an equipment trouble has been
*'recognized'", all available aids designed into the egquipment should
be used to further elaborate on the original trouble symptom. Use of
front panel controls and other built-in indicating or testing aids should
provide better identification of the original trouble symptom. Also
checking or otherwise manipulating the operating controls may eliminate
the trouble,

c. Listing Probable Faulty Function. The next step in logical
troubleshooting is to formulate a number of ' 'logical choices'' as to the
cause and likely location {functional section) of the trouble., The logical
choices are mental decisions which are based on knowledge of the
equipment operation, a full identification of the trouble symptom, and
information contained in this manual. The overall functional descrip-
tion and its associated block diagram should be referred to when
selecting possible faulty functional sections. See Figure 3-1 and
Table 5-1.

d. Use of Test Points. Troubleshooting of the AN/PDR-27S,
NSN 27 6665-01-080-4418 has been greatly simplified by display of
many test points. The faulty circuit can be rapidly determined by
comparing the observed waveform against the normal pattern shown in
Figure 5-2.

5-1



EE730-DS-OMI-010/4805- PDR-275 Troubleshooting

Table 5-1. Troubleshooting Index, Radiacmeter
IM -238/PDR-278

Trouble- | Trouble- Functional | Alignment/

Funectional shooting shooting Description Adjust

Area Paragraph Table Paragraph Paragraph
Overall 3-1 5-3 3-1
Power Supply | 5-2, b.(1) 5-4 3-2,a Table 5-4
Radiation 6-2,a 5-3 3-2,b Par 6-3,d
Detectors
Computer 5-2,b.(1) 5-5 3-2,¢ Par 6-3,c
Circuit

5-2. TROUBLESHOOTING PROCEDURES

a. Preliminary Check-General. Before proceeding with any
electrical tests, the following mechanical inspection procedure should
be followed:

(1) The instrument housing should be examined for any
mechanical damage.

(2) The range switch should be turned to its various positions
to see that the switch knob and meter scales index properly.

(3) The meter should be examined. Observe the meter needle
to see that it is not bent. Observe whether the needle is mechanically
zeroed. (Meter zeroing may be accomplished by removing the radiac-
meter from its housing and turning the meter zero adjusting screw
located on the rear of M1. (See Figure 6-1). A clearance hole is pro-
vided in the printed circuit board for this purpose.

(4) The battery cover should be removed, and the battery
contacts inspected for cleanliness. Check to insure that the batteries
have been properly installed and that the battery condition (BAT on
selector switch) indicates satisfactorily.
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(5) The instrument housing should now be opened by loosening
the six captive screws holding the housing and cover together. Visually
examine the internal assembly.

(6) Turn the range switch S1 and observe the operation of the
switch to see that it appears to be working satisfactorily.

| WARNING |

With batteries installed, advancing the
range switch, even to BAT, puts the
radiacmeter in operation. High volt-
age (690 volts), is present at many
places on the printed wiring board and
also at V1 and V2 anode. Exercise
extreme caution when working on the
exposed chassis or probes.

Any troubles found in the above steps should be corrected
before proceeding any further. The instrument should be prepared for
operation and the procedure followed as indicated in Table 5-2.
References should be made to Figure 2-1.

b. Power Supply and Computer Circuit.

(1) Preliminary check.

After determining from Steps 7, and 8 of Table 5-3 that the
power supply is operating improperly, proceed as follows: Visually
inspect all connections and printed wiring for breaks.

(2) Use of Troubleshooting Charts,
Follow the procedures as indicated in Tables 5-4 and 5-5.
References should be made to Figure 3-1 through 3-5 and Paragraphs
3-2,a through c.

All voltage measurements are made with selector switch
in BAT position,
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Troubleshooting

Table 5-2. Maintenance Turn-On Procedure
Step Observe Reference
1. Preliminary
Procedure
a. Examine instru-
ment case for
mechanical
damage.
b. Turn range Proper switch indexing Par. 2-2;
switch to its 5-2,a.(2)
various positions
c. Examine meter If meter needle is bent. Par, 5-2,
If meter mechanical a.(3)
zero is not properly
set.
d. Remove battery Cleanliness of battery Par. 5-2,
cover contacts. a. (4);
Proper installation of
batteries,
2. Set range switch in Meter should indicate Par. 2-3,
BAT position within the area marked a. (4);
BATTERY.
3. Set range switch in Meter should indicate Par. 2-3,b.
500" position, zZerao.
4. Set range switch in Meter should indicate Par. 2-3,b.;

""60"" position.

5-4
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Table 5-2, Maintenance Turn-On Procedure-Continued

Step Observe Reference
5. Set range switch in Meter could indicate Par. 2-3,b.;
"'5'" position. slight background.
8. Set range switch in Meter should indicate Par. 2-3,b.;

0. 5" position.

slight upscale indica~
tions due to background
radiation.
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GENERAL NOTES

UNLESS OTHERWISE SPECIFIED:

BTSSR

Ref
Des

BT1
BT2
1A1C1
1A1C2
1A1C3
1A1C4
1A1C5
1A1C6
1A1CT
1A1C8
1A1C9
1A1C10
1Al1C11
1A1C12
1A1C13
1A1C14
1A1C15
1A1C16
1A1C17
1A1C18
1A1C19
1A1C20
1A1C21
1A1C22
1A1CR1
1A1CR2
1AICR3

ALL RESISTOR VALUES ARE IN QHMS

ALL CAPACITANCE VALUES ARE IN MICROFARADS
SIGNAL FLOW IS SHOWN IN 50 mR/hr

SOLID LINE INDICATES SIGNAL FLOW IN METER
DRIVE CIRCUIT.

DASHED LINE INDICATES MULTIVIBRATOR TIMING
CIRCUIT.

PART LOCATION INDEX

Ref y Ref Ref
Zone Des Zone Des Zone Des Zone
3A 1AICR4 2C 1R3 [ 8D 1A1R29 116G
3A 1A1CRS5 2C 1R4 3C 1A1R30 2C
3C 1AICRS6 2G 1R5 l 3D 1A1R31 1B
3D 1AI1CR7 26 1R6 3C 1A1R32 1B
3D 1AI1CRS8 2B 1R7 D
1A1R33 1B
3D 1AI1CRY 2B 1R8 gg 1 A1R34 iB

3D 1AICRI0 2B 1R9 ‘
3B 1AICR11 2B 1R10 3¢ 1AIR35 1B
3B 1AICRI2 2B 2A3R11 | 3B 1AIR36 1B
3B 1AICR13 1B 1AlRIl1 | 3B  1AIR37 1B

3C 1AICRi5 2D 1AIR12 | 3D 181 4B-4D
3¢ 1J1 1C  1AIRI3 | 3D 182 3B
3C 132 3D 1A1R14 | 3D  1A1T1 2C
BB T 3B 1AIR15 A 3D 1A1TP1 1C
2Cc 1M1 2C  1A1R16 | 3D 1A1TP2 2C
2C¢  1A1Q1 38 1A1R17 @ 3C 1A1TP3 2C
2C  1A1Q2 3B 1AIR18 3C 1A1TP4 2C
2C  1A1Q3 3C  1AI1R19 & 3C 1Al1TP5 1B
iC  1A1Q4 3C 1AIR20 2D 1A1TPS 1B
9B 1A1Q5 3D 1A1R21 @ 2D 1AITP7 3D
9B 1A1Q6 sD 1A1R22 @ 1D 1A1TP8 2D
1B 1A1Q7 2D 1A1R23 1D 1A1TP9 2D
1D  1A1Q8 9D 1AIR24 1D 1A1TPi0 3B
1B 1A1Q9 2D 1AIR25 1D 1A1TPil1 3B
3G 1A1Q10 2D 1AIR26 | 2C 1A1U1 1B
3¢ 1Ri 4C  1A1R27 | 1¢  2v1 3B
2D  1R2 3B 1AI1R28 | 1C 2V2 3B
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Figure 5-1. Overall Schematic
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4 l 3 ' 2 I 1
REVISIONS
| seo [Lra] DERRIPTION TATe | APROVED
i —«l—
> NOTE S |
EE;B 1, SIA CLOSEST TO PANEL
2. WIRES-TYPE E-22 PER WIRING L\ST
MiL-W-16878 WIRE[WIRE COLO R
D 3. JUMPER S-TwRE S-24 PER | TS| ComSoNEnY | PROM To D
MIL-W- 386! | o Bk 218-4 GND. LUG
4. SLEEV\NG-TEFLON-22 [ BRW J2=1 SiA-2
PER. MiL-1-22129 H RED JZ- 2 51 -7
© 1 E SR, Jz2-3 SiA-8
(O v — | 4 ~EL J2-4 LY
5 GRN J2-5 S18-0
6 BLU J2-6 S(B-TT
e ) 7 = JZ2-7 SiB-i2 o
J1 E ERY JZ8 ALY
"M __@ L) WHT Jz-9 518~
1o WHT/ BLK J2-1O SiA =IO
b————— 22 X} T/ BN Jz 1 ®2
L 2 : ; e WHT/RED 2-12 S\C-6
i3 WHT/ ORMN 2-14 Sc-4
L3 w 15 J2ig S|A-3
F3 WHY /GRN R’R9-1 S| B8
C i ONDILS e | whi/BLu [ RI-0 Sg-0—] C
38 3% & WHT/ VIO | R5-) BT
40 \ WHT/ GRY R3-1 SI1Bo12
19 | WHT /BUK/BEN | M) — =T
20 | WAT/BUC/RED] ™M1+ BTA=TO
21 | WHT/BLK/ORN]| S2-1 EVA -8
R4 22 | WAT/BLK/YEL] L] Z-2
| 23 JUMPER S\B-3 \?-4
— 4 J2- 12 1c-8 le—
&5 S| B-4 -5
R3 26 SVB- 5\8-% 1 —
27 - R3-3
28 RS- RS-8 L=
‘ 23 1 R7-2 R7-5
30 EXF] R9-3
R? a JUMPER, 0 Ez
B | 32 Y Si18-2 Sic-2
33 SiC-3 $CG
XY e 3-8
s Ré E2 RS5-3
R8 26 RA 4] R7-2 —
27 RS E RS2
38 [RETRACT\LE CORD | WHT. 5\C.8 B
{ o 5166
a0 ETRACTILE o SHIELD GND. WG
= { 41 [ JUMPER Sic-2 S18-3
1
A A
{
4 3 t [2 | 1

Figure 5-3. Wiring Diagram
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CHAPTER 6

CORRECTIVE MAINTENANCE

6-1. INTRODUCTION. Radiacmeter AN/PDR-27S has been designed
for ease of maintenance. No tools other than the usual service tools
are required. A pencil or gun type soldering iron will be useful, par-
ticularly the type that can accommodate an in line desoldering tip when
removing integrated circuits. Care should be taken when soldering to
apply minimum heat tq avoid burning nearby leads and components. A
heat sink (such as long nose pliers, alligator clips, etc.) is required
when soldering semiconductors. Disturb lead dressing as little as pos-
sible. Take care to keep foreign particles (duct, smoke, metal fillings,
solder, etc.) out of the radiacmeter during repair. Be sure to remove
the batteries to preclude any possibility of energizing the set during
repair. Refer to WARNING of paragraph 5-2, a.(6),

6-2. REPAIR PROCEDURES

a. Tube Replacement. Both tubes are housed in the probe. V1 is
a type 5979 Geiger-Mueller tube and is the low range (0.5 and 5 mR/hr)
detector. V2 is a type 5980 Geiger Mueller tube and is the high range
(50 and 500 mR/hr) detector. Refer to Figure 6-2.

i CAUTION 2

The cathode end of V1 has a thin and del-
icate mica window. Do not allow any sharp
pointed object to touch the mica window.

(1) To replace V1 unscrew both the window cover assembly
2A2MP31 and the rear (cable end) knurled nut 2A3MP45.

(2) Using fingers or long nose pliers pull off anode contact
2A3MP49 and push out tube.

(3) Remove "O" ring seal 2A2MP33 and install on new tube.
Assemble in reverse order.
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1S1
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METER
ZERO
ACCESS wi
HOLE

Radiacmeter IM-238/PDR-27S Right Side

Figure 6-1.
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2A3Wi 2A2MP3I
3 2A2MP32
2A2MP33

\ | 2a3Mpa7
' 2A3MP48
243MP49 2A2MP30

 2A3AIRII 242MP3

2AIMP20

243MP50

 2A3MPSI 2A3MPS2
2AIMPS3

Figure 6-2. Radiac Probe DT-613/PDR~-27S Disassembled
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(4) To replace V2, unscrew the small knurled nut 2A3MP50
and pull tube and mounting board out of probe.

(5) Replace V2 and reinsert board assembly 2A3A1 in probe
making sure that board is positioned toward large probe while
reassembling.

b. Printed Circuit Board Removal and Replacement. See Figure
6-3.

(1) Unscrew 6 captive screws on top panel and remove panel
from housing.

(2) Remove four 6/32 screws and hardware holding P. C.
board 1A1 to radiacmeter. The two screws attaching board to battery
compartment are shorter than the front two and must be replaced in
correct order.

(3) Remove connector, reconnect new board assembly and
reassemble in reverse order.

c. Meter Replacement, See Figure 6-3.

(1) Unscrew and remove the calibration port cover from the
top panel. :

(2) Remove the P.C, board as outlined in paragraph 6-2, b.

(3) Loosen 4-40 screw holding clamp on meter flag shaft and
remove clamp from meter.

(4) Remove two hex stand-offs and hardware from front of
meter bracket.

(5) Remove two 6-32 screws and hardware from rear of
meter bracket.

(6) Unsolder meter wires, note color code and polarity.
(7) Pivot meter bracket to the side permitting access to the
four 6-32 meter mounting screws. Remove four 6-32 screws and

hardware.

(8) Remove and install new meter in reverse order.






