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TM 11-666S-228-15
C2

CHANGE

I

HEADQUARTERS
DEPARTMENT OF THE ARMY

No. 2 WASHINGTON , D. C., 17 October 1973

Operator’s, Organizational, Direct Suppoti, General
Support, and Depot Maintenance Manual

Including Repair Parts and Special Tools List

RADIAC SET AN/ PDR-27G

TM 11-666 tL228-15,  9 March 1966, is changed as follows:
Page A–I, paragraph A-3. Delete paragraph A–3 and .wbsti-

tut.e  :

A-3.  Forms and Records
a. Reports of Maintenance and Unsatisfactory Equip mezt.

Maintenance forms, records, and reports which are to be used by
maintenance personnel at all maintenance levels are listed in and
prescribed by TM 38-750.

b. Report of Packaging and Handling Deficiencies. Fill out and
forward DD Form 6 (Report of Packaging and Handling Deficien-
cies) as prescribed in AR 700–58 (Army) /NAVSUP Pub 378
(Navy) /AFR 714 (Air Force) /and MCO P4030.29  (Marine
Corps).

C. Discrepancy in Shipment Report (DISREP) (SF 361). Fill
out and forward Discrepancy in Shipment Report ( DISREP) (SF
361 ) as prescribed in AR 55-38 (Army) /NAVSUP Pub 459
(Navy) /AFM 75-34 (Air Force) /and MCO P461O.19  (Marine
corps) .

A-4. Reporting of Equipment Publication Improvements
The reporting of errors, omissions, and recommendations for im-
proving this publication by the individual user is encouraged.
Reports should be submitted on DA Form 2028 (Recommended
Changes to Publications) and forwarded direct to Commander, US
Army Electronics Command, ATTN: AMSEL-MA-C, Fort Mon-
mouth, NJ 07703.
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PDR-27G

FSN
— . . — - — -

6665--543-1443

6665492-7466

6665-515-5891

61:i5-164-8753

6135-. J 64-8754

6136-164--8768

666v 432-6159

5120-%K .0964

bl:o :?24- 2504

..— —— -- ______

QTY

1

1

1

1

1

. .

Nomenclature, part No., and  mfr  code

NOTE
The part number is followed by the
applicable 5-digit Federal supply
code for manufacturers (FSCM)
identified in SB 708-42 and used to
identify manufacturer, distributor,
or Government agency, etc.

NOTE
Dry batteries shown are used with
the equipment but are not considered
part of the equipment. They will not
be preshipped automatically but are
to be requisitioned in quantities
necessary for the particular organi-
zation in accordance with SB 11-6.

Radiac Set AN\ PDR-27G consisting of:

H a r n e s s  ST-125  A/PDR-27E

Radiacmeter IM-74B/PDR-27C including:

Batte~,  Dry BA-401/U, (For reference
only)

Battery, Dry BA-41WU, (For reference
only I

Battery, Dry BA-416/U, (For reference
only)

Radioactive Test Sample MX-7338/PDIL27R

Wrench, Open End, Fixed, 515 A174,  99546;
or MI-3, 04787

Wrench, Socket Head, Hex: 5/64 in. across
flats, 1 31/32 in. lg, for No. 8 setscrew

l%. No.

1-1

1-3

1-1

3-2

1-1

3-3

1-1

1-1
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Page AII-1, appendix II. Delete appendix II and substitute:

APPENDIX II

BASIC ISSUE ITEMS LIST (BIIL) AND ITEMS TROOP
INSTALLED OR AUTHORIZED LIST (ITIAL)

Section I. INTRODUCTION

1. Scope
This appendix lists only basic issue items required by the crew/
operator for installation, operation, and maintenance of Radiac
Set AN/PDR-27G.

2. General
This Basic Issue Items and Items Troop Installed or Authorized
List is divided into the following sections:

a. Baw”c Issue Items List—Section II. A list, in alphabetical
sequence, of items which are furnished with, and which must be
turned in with the end item.

b. Items Troop Indall.ed  or Authorized List—Section III. Not
applicable.

3. Explanation of Columns
The following providea an explanation of columns found in the
tabular listings:

a. Illustration. This column is divided as follows:
(1) Figure Number. Indicates the figure number of the illus-

tration in which the item is shown.
(2) Ztem Number. Not applicable.

b. Federal Stock Number. Indicates the Federal stock number
G. signed to the item and will be used for requisitioning purposes.

c. Part Number. Indicates the primary number used by the
manufacturer (individual, company, firm, corporation, or govern-
ment activity), which controls the design and characteristics of
the item by means of its engineering drawings, specifications,
standards, and inspection requirements, to identify an item or
range of items.

d. Fe&ral  Supply Code for Manufacturer (FSCM). The FSCM
is a 5-digit  numeric code used to identify the manufacturer, dis-
tributor, or Government agency, etc., and is identified in SB 708-42.

e. Description. Indicates the Federal item name and a minimum
description required to identify the item.
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f. Unit of Measure (tJ/M). Indicates the standard of basic quan-
tity of the listed item as used in performing the actual maintenance
function. This measure is expressed by a two-character alpha-
betical abbreviation, (e.g., ea, in., pr, etc). When the unit of meas-
ure differs from the unit of issue, the lowest unit of issue that will
satisfy the required units of measure will be requisitioned.

g. Quantity Furnished with Equipment (Basic  Imu4  Items
Only). Indicates the quantity of the basic issue item furnished
with the equipment.
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By Order of the Secretary of the Army:

CREIGHTON W. ABRAMS
General, United  State.e ArmII

OfRcial: Chief of Staff
VERNE L. BOWERS
Major General, United Stutc8  Army
The Adjutant Geniwal

Distribution:
To be distributed in accordance with DA Form 12-60, (qty

rqr block no. 33) Operator maintenance requirement for AN/
PDR-27G.



TM 11-6665-2!28-15

CHANQE

No. 1 1

c l
HEADQUARTERS

DEPARTMENT OF THE ARMY
WASHINGTON , D. C., 12 ApTiJ  1968

Operator, Organizational, DS, GS, and Depot Maintenance
Manual Including Repair Parts and Special Tool Lists

RADIAC SET AN/PDR-97G

TM 11–666%228-15, 9 March 1966, is changed as follows:

~ The ti~e of the manual is changed as shown above.
/:.- ““ Page ii, warning notice, last sentence. Change “AR 755-380” to

AR 755-15.
Page A-1. Delete paragraphs A-2 and A-3 and substitute:

A-9. Indexes of Equipment Publications

a. DA Pam 310–4.  Refer to the latest issue of DA Pam 310-4 to
determine whether there are new editions, changes, or additional
publications pertaining to the equipment.

b. DA Pam ?J1O-7. Refer to the latest issue of DA Pam 310-7 to
determine whether there are modification work orders (M WO’S)
pertaining to the equipment.

A-3. Forms and Records

a.

b. Reporting oj Packaging and Handling De?fci.ene&’s. F“ <ut and

/

forward DD Form 6 (Report of Packaging and Handli efficiencies)
as pr=cribed in AR 700-58 (Army), N AVSUP ub 378 (Navy),
AFR 71-4 (Air Force), and MCO P4030.29

/

arine Corps).
c. Dkrepan.qi  in Shipment Report (D EP) (SF 861). Fill out

and forward Discrepancy in Shipme Report (DISREP) (SF 361)

/

aa prescribed in AR 55-38 (
AFM 75-34 (Air Force), an

y), NAVSUP Pub 459 (Navy),
CO P461O.19 (Marine Corps).

d. Report oj Equip t Publixztwn  lmprovementi.  R e p o r t  o f
errors, omissions, a ecommendations for improving this publication
by the individu user is encouraged. Reuorts  should be submitted on

HfiA Form 8 (Recommended -Chang&  to DA Publications) and
forw direct to Commanding General, U.S. Army Electronics
c and, ATTN: AMSEL-ME-NMP-AD, Fort Monmouth, N.J.

.
1 Page 4-2, section 4, paragraph 2, step 8. Add the following after
St.%p  8:

Note. The aural indications will be heard only when radiation is being detected.
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L- Step 8.1. ‘1’uru the range switch  to BATT. COND.
&- Page 4-4, section 4, parrtgrnph  4, step 7. Delete the “CAUTION”

notice  and substitute:
Caution: The batteries must be removed if the equipment is

being placed in storage or in a standby condition. Any deviation, to
meet a particular situation, must be approved by the individual
commander.
L. Page 6-O, section 6, paragraph 36. Delete the “CAUTION” notice.

~- . Page 6-3, section 6, table 6-2. Ju the “Procedure” column, after
sequence NTO. 2, add:

Caution: The batteries must be removed if tbe equipment is in
storage or in a standby condition.

~=Pnge 6-7, section 6, table 6-4. Sequence No. 3, “Procedure” column.
(Mange “DA Pam 310-4” to DA Pam 310-7.

_..-Page 6-8, section 6, table 6-4. Sequence No. 5, “References”
column,
b. Delete ‘(SB 11-573”.

Add the following after sequence No. 5:
.Cqumce No. Ilrm  10 be inapccttd Prorcdure Rrftrrnw

● 6--------- Test sample  -------- Test sample has identification Para 9.
tag and meets minimum
leakage requirements as
determined by wipe test.

c Wipe test Is 10 be performed semiannually (TB S-W+201 -12).

Add paragraph 9 after table 6-4.

Q. Wipe Test
The purpose of the wipe test is to detect radioactive contamination
(leakage) of the test sample. This test must  be performed semiannually
under the direct supervision of the Radiological Protection Officer.
To perform the wipe test, refer to TB 3-6665-201-12.

Note. In addition to the wipe test procedures, TB 3-6665-201-12 QISO contnins
dnta pertainitig to inspection, tagging, handling, and storing of test smmplcs.

Page  7-11, section 7, paragraph 6. Make the following changes:
Delete  the paragraph heading and substitute: 6. DEPOT CAIJ-
BRATION. Subparagraph a(l). Change “AN/U DM-1” to
AN/UDM-l or AN/UDM-lA.  Subparagraph 6, step 2, line 1.
Change “AN/UDM-1”  to AN/UDM-l  or AN/UDM-lA.

Page 7-14. Add paragraph 6.1 after paragrnph  6:

‘6.1. Calibrationwith  T$-784/PD  or &784A/PD

Calibrator, Rndiac TS-784/PD or TS-784A/PD may be used to
calibrnte the AN/PDR-27G.  Instructions for using the TS-784/PD
or Ts784A/PD  during calibration of the AN/PDR-27G  are con-
tained in TM 11-666%204-12.

J%ge 7-25. Add sections 8 and 9 after section 7.
T A G O  1900B2



SECTION 8

DEPOT OVERHAUL STANDARDS
1. Applicability of Depot Overhaul Standards

The tests outlined in this section are designed to measure the per-
formance capability of a repaired equipment. Equipment that is to
be returned to stock should meet the standards given in these tests.

2. Applicable References

a. Repair Standurds. Applicable procedures of the depot performing
these tests and the general standards for repaired electronic equip-
ment given in TB S1 G 355-1, TB SIG 355-2, and TB SIG 355–3
form a part of the requirements for testing this equipment.

b. Modijfcatiun Work Orders. Perform all modification work orders
applicable to this equipment before making the tests specified. DA
Pam 310-7 lists all available MWO’S.

3. Test Equipment Required

The following test equipments are required to determine whether
the equipment complies with the depot overhaul standards.

tbn Technical  ?nmwal

Radiac Calibrator Set AN/UDhf-l ------------------ TM 11-1176.

Radiac Calibrator Set AN/;DM-lA ----------------- TM 11-662*217-15.
Teat Set, Electron Tube AN/USM-23--------------------------------------
Test Set, Electron Tube ~-2(*) /U”----------------- TM 11-6675-316-12.

. TV-2(”)/U  mpmmt.s  the TV-21U,  TV-2AIU,  TV-2BI  U, or TV-2CIU.

4. General Test Requirements

a. Perform all tests at normal room temperature.
b. Before testing the equipment, allow 5 minutes for it to reach a

~table  temperature.

5. Operational Test

a. Obtain four new batteriea (one BA-4161U,  one BA-413/U, and
two BA-401/U),  and insert them into the battery compartment (sec.
3, para 2).

b. Set the range switch (fig. 1-3) to BATT. COND.; the meter
must indicate to the right of the line marked BATT on the meter
face.

c. Press the pushbutton switch (part of the pushbutton switch
assembly); the meter face must be illuminated by the internal lamp.

d. Connect the H-43B/U  to the hendset  jack, and set the range
sl~itch to 500. Hold the test sample under the rndinclneter  (fig. 3-3);
a dcing sound must be henrd in the H-43B/U,

3



6. Removal of Tubes VI 01 Through V104

To test tubes V101  through V104 (para 7), remove them from the
equipment. Tube V101 (BS-2)  is secured to the inside of the raditi;-
meter by two clips (fig. 1–5); tube V102 (BS- 1) is located inside
the radiac detector (fig. 7-6); tubes V103 (BS101)  and V104 (3V4)
are plugged into tube sockets inside the radiacmeter  (fig. 1-6), Remove
these tubes as follows:

a. Position the radiacmeter so th~t the carrying handle is at the
top (fig. 1-3) .

b. Loosen the six screws that secure the panel to the housing.
c. Grasp the carrying handle, lift the panel from the housing, and

turn the panel over so that the bottom of the panel is exposed (figs.
1-5 and 1-6).

d. Lift tube V101  from the clip that secures it to the panel.
e. Slide the connector off the cap on tube V103) and pall :abe VI03

from its socket.
j. Pull the spring  holder from the top of tube V104,  and pull t~~e

V~04 from its sock&.
g. Remove tube V102 from the radiac detector (sec. 7, para 7a),

7. Testing TubesV101  Through V104
a. Test tube V104 with the TV–2(*) /U. Tube V104 must have no

short circuits or excessive gas, and its transconductance  must exceed
the minimum limit specified on the tube test data roll chart in the
Tv-2(*)/u.

Nok. The AN/USM-23  is a tube tester that is used to tat tubes V1OI, V102,
and V103. Instructions for use of the AN/USM–23  are contained in ita attached
instruction book.

b. Test tube VIOl with the AN/USM-23.  Results must be as follows:
(1) The H COUNTING RATE index associated with the radia-

tion intensity control on the AN/USM-23  must indicate GOOD for
the gamma response test.

(2) The indicating meter on the AN/USM-23  must indicati]
GOOD for the relative plateau slope and the gamma sensitivity test.

c. Test tube V102 with the AN/USM–23.  Results must be as
follows:

(1) The H COUNTING RATE index associated with the
radiation intensity control on the AN/USM–23 must indicate GOOD
for the gamma response test.

(2) The indicating meter on the AN/USM-23 must indicate
GOOD for the relative plateau slope and the gamma sensitivity kst.

d. Test tube V103 with the AN/USM-23;  the K REGULATOR
TE$T index associated with the regulator test control must indicat.a
GOOD for the operating voltage test and the voltage regulation teat.

e. Replace tube V102 in the radiac detector (see. 7, para 7b).
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f. Replace tubes V101, V103, and V104 in the radiacmeter (5g. 1-5
and HI); replace the spring holder on the top of tube V104, and
elide the connector on the cap of tube V103.

g. Secure the panel (fig. 1-3) to the housing with the six screws.

8. Checking Calibration
Nob. Before ckeeking the oalibmtion of the AN/PDR-27G,  the pooitiona  of the
X-axis bar, the Y-axis bar, and the height control of the mdfM  calibrator set
(AN/UDM-l or AN/UDM-lA)  must be determined (TM 11-1176 or T M
11-6665-217-15).

Check the calibration of each of the four ranges of the radiacmetm
8t four-fifths (0.4, 4, 40, end 400) of fubcale  value with the radiao
calibrator set. The meter indication muet be four-fifths of full-scale
value +20 percent on each  range. Instructions for operating the
radiac calibrator set are contained in TM 11-1176 (AN/UDM-1) or
TM 11-6665-~  17-15 (AN/UDM-lA).

SECTION

DEMOLITION OF MATERIEL
USE

1. Authority for Demolition

9

TO PREVENT ENEMY

The demolition procedures given in peragraph 2 will be used to prevent
the enemy from using or salvaging this equipment. Demolition of the
equipment will be acmmpliehed  only upon the order of the commander.

S. Methods of Dc*uction
u. Snaah. Uee sledges, axes, hammers, crowbam,  and any other

heavy tools  available to smash the interior units of the sets.
(1) Remove the cover from the case casting, and remove the

batteries.
(2) Use the heaviest tool available to smseh the dial, knobs, ba~

tarieq  and tubes; smash as many of the exposed paste of the cover  as
possible.

Warning: Be extremely careful with exploshes and incendiary
devium Use these Items only when the need is urgent.

b. Bwn. Burn the technical manuals tit. Burn aa much of the
equipment as is flammable; usc gasoline, oil, flsmetbrowers,  and simik
materials. Pour gasoline on the internal wiring and ignite it. Use e
flamethrower to burn spare perte or poyr gasoline on the spares and
ignite them. Use incendiary grenades to complete the destruction of
the set.
c. Diupoue. Bury or acattar destroyed parts, or throw them into

nearby wattmvays.  This is particularly important if a number of parts
have not been completely destroyed,

TAOO lCOCB s



3. Handling and Disposal of Radioactive Material
Wanting: Follow the procedures for safe handling and disposal
of radioactive materials as directed by—

a. TB SIG 225.
b. AR 706-52.
c. AR 755-15.
d. TB 2-6665-201-12.

Page AI-1, appendix 1. Delete nnd substitute:

APPENDIX I

REFERENCES

The following are applicable references that should be available
to the operntor  and maintenance personnel of Radiac  Set ANIPDR-
27G:
AR 700-52 Licensing and Control of Sources of Ionizing

Radiation.
AR 755-15 Disposal of Unwanted Radioactive Material.
DA Pam 310-4 Index of Technical Manuals, Technical Bui-

letins,  Supply Manuals (types 7,8, rmd 9),
Supply Bulletins, and Lubrication Orders.

DA Pam 310-7 U.S. Army Equipment Index of Modification
Work Orders.

SB 38-100 Preservation, Packaging aud Packing Mat.e-
rials, Supplies, rind Equipment Used by
the Army,

TB 3-6665-201-12 Radioactive Test Sample, Radium 226,
Gamma,  MX-1083B/PDR-27.

TB 1 l-6625-274-wl Teat Data for Electron Tube Teat Sets TV-
7/U, TV-7A/U, TV-7B/U, and TV-7D/U.

TB SIG 225 Identification and Handling of Radioactive
Signal Items.

TB SIG 355-1 Depot Inspection Standard for Repaired
Signal Equipment.

TB SIG 855-2 Depot Inspection Standard for Refinishing
Repaired Signal Equipment.

TB SIG 855-3 Depot Uwwtion Standard for Moisture.
and Fungus Resistant Treatment.

TB SIG 364 Fieid Instructions for Painting and Pr&
serving Electronics Command Equip-
ment.

TM 11-1176 Radiac Calibrator Set AN/UDM-l.
TM 11-1214 Instruction Book for OsCii.ioaoope  OS-8A/U.
TM 11-1214A Osoiiioscope Of$-8C/U.

6 TA(Ki 109OB



Th[  11-596*247-12P

Thi  11-5965-247-35P

TM 11-6625--274-12

Thf 11-6625-316-12

Thi  11-6625-366-15

TM 11-CJC65-204-12

Thf  11-6665-217-15

TM 38-750

Operator and Organizational hfaintennnco
Repair Parts ond Specinl  Tools  List and
MaintenanceAl locntionC’hnrt:  Hendset-
Electrical H-43B/U.

Field and Depot Maintenance Repair Parts
and Special Tools List: Hendaet-Electrical
H-43B/u.

Operator’s and Organizntionnl Maintenance
Manual: Test Sets, Electron Tube
TV-7/U,  TV-7A/U,  TV-7B/U,  a n d
TV-7D/U.

Operator and Organizational lfaintenance
.Manual:  Test Sets, Electron Tube TV-
2/U, TV-2A/U,  TV-2B/U,  and TV-2C/U.

Organizational, DS, GS, and Depot Main-
tenance Manual: Multimeter  TS-352B/U.

Operator and Organizational Maintenance
.Manual:  Calibrator Sets, Radiac  TS-
784/PD and TS-784A/PD.

Organizational, DS, GS, and Depot Main-
tenance Manual: Rodiac  Calibrator Set
AN/UDM-lA.

hmy Equipment Reoord Procedures.

By Order of the Secretary of the Army:

HAROLD K. JOHNSON,
(7eneral,  United Statea  Amy,

(Micinl: (?hie~ of Staff.
KENNETH G. WICKHAM,
Major General, United Statea  Army,
The Adjutant (i’ctwru!.

Distribution:
To be distribul.ed  in accordance with DA Form 12-50 require-

ments for Operator, AN/PDR-27G  Radiac  Set.
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WARNING

HIGH VOLTAGE

is present in this equipnent

Geiger -Muller tubes BS-1 (Vi@, fig. 7-6) and BS-2 (VIOl, fig. 1-6)

and high-voltage ‘e@lat ‘r BS-101  ( V103 ) have terminal voltages as high

as 700 volts dc; be careful when working on this equipnent.

EON’T TAKE CHANCES!



WARNZNG

RADIATION HAZARD

STD- RW-2

Ra 226

The items listed below contain radioactive material:

Item

Radioactive Test
MX-1083B]FDR-27

Tube -typs 5962

Quantity
per tube

Manufacturer Q&3?S (Microcuriesl

Sample N/A Ra 226 5.0

Electric products Ni 63 3.0

Raythmn co 60 0. (x67

Vi ct. ore en Ni 63 0.001

Ant on Electric c 14 1.0

Tube -type 5962 is hazardous when broken; see qual.if fed medical

personnel and the Safety Direct or i’f you are exposed to or cut by a broken

tube.

during

225).

Use extreme care when replacing

handling, storage, and disposal

this tube, and follow safe procedures

(AR 700-52, AR T55-&r, and ‘D Sig

11



*TM 11-6665-228-15

Technical Manual )

NO. 11-6665-228-15)

HEADQUARTERS
DEPARTMENT OF THE ARMY

Washington, D. C., 9 March 1966
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SECTION A

11’?I’ROL7.JCTION

A-1. SCOPE

This manual describes Radiac  Set AN/PDR -27G and covers its installation,
operation, and maintenance. It includes operation under usual conditions,
cleaning and inspection of the equipnent , and replacement o: parts. It
also includes the repair parts and special tools list.

A-2 . INDEX OF HJBLICATIONS

-kfer to the la&&d&wP Of ~~ pa. :1 n-~ f\#we?5. e“ J
new editions, changes, or additional P@ licat  i ons pertainingrj~  iki~-
equipsent. Department of the Army Pamphlet No. 3>O:&~index of current
technical manuals, technical bulletins, s anuals, (types 7, 8, and 9),
supply bulletins, lubrication , and modification work orders

cns supply channels. The index lists the
individual -20, -35P, etc) and the latest changes to and

A-3 . FORMS AND RECORDS

~t 9,. ,.!. \
forms and records In accordance with instructions in TM 38-750.  ,,,... ‘“-

.,. .
b. REFW?I?  OF DAMAGED OR IMPROPER SRIFMENT  . Fi 11 out ~“%ward DD Form

6 (Report of Eamaged or Improper Shipent ) as presc >B&d in AR TOO-58 (Army),
,tiorce).NAVSANDA Publication 378 (Navy), and AFR 71-4

=5SSS:5dations for improting this equipsent

ual using the manual and forwarded direct to Commanding

l+-+ . . . ‘ 1
I-4 D’OEI

/!+ - f ., ..:7
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AN/PDR -27G

SECTION 1

GENERAL DESCRIPTION

1 . FURRXE AND BASIC PRINCIPLES

(See figure 1-1)

Radiac  Set AN/PDR-27G is a portable, watertight, battery-operated
radiation detect or and indi cat or. It is capble of detecting and measuring
beta and gamma radiations together, or gamma radiations alone. Radiacmeter
IM-74E/PDR-27C is the main unit of the radiac  set; it is equipped with a
carrying handle, and also may be carried by an externally connected shoulder
harness. Radiac Detector UC -106/PDR-27G is a probe attached externally,
by means of a flexible cable, to the radiacmeter.  The detector is normally
carried in an external well on the radiacmeter and can be easily removed.
When measuring gamma radiation, the detect or can be used in or out of the
well; beta radiations, however, can only be detected when the detector is
removed frcsn the well and the beta shield on the end of the probe is moved
aside. The radiacmeter also houses an electronic chassis , an indicating
meter, and dry batteries. Case CY-963/PDR-27A  is a lightweight carrying
case which houses the .radiacmeter, Radioactive Test Sample MX-1083B/PDR-27,
Headset H-43B/U, Harness ST-125A/FDR-27E, spare tubes, spare batteries,
two wrenches, and two copies of the instruction book.

Geiger-Muller  (G-M) tubes are used in the radiac set to detect gamma and
beta radiations. When the G-M tubes are exposed to such radiations, they
produce short-duration, d-c voltage pulses at an average repetition rate
proportional to the average radiation field intensity in the vicinity of the
tubes. These pulses, which are of randan  duration and randmn amplitude, are
converted to pulses of equal duration and constant amplitude and are used to
generate visual and aural indications of the average radiation field strength
in the vicinity of the G-M tubes. Visual indication is

1-1
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provided bya meter reading proportional to the pulse reception
rate; aural indication is provided by headphones in which a click
is heard for each received pulse.

The range of field intensities capable of being detected by the
radiac set is relatively broad. Therefore, in order to provide an
easily observable meter deflection for any value of field intensity
within the operating range of the set, four ranges of sensitivity
are provided. Any one range maybe selected by means ofaswitch
on the radiacmeter panel. The two most sensitive ranges utilize a
Navy type BS- 1 G-M tube, which is contained in the probe. This
lube  has a mica end-window covered by a removable metal beta
shield. The shield can be moved aside to expose the beta window
for beta-plus-gamma radiation readings, and is left in place for
gamma radiation reading alone. The two less sensitive ranges
utilize a Navy type BS- 2 G-M tube, which is contained inside the
radiacmeter  housing. Only gamma radiation field strengths can
be measured on these two less sensitive ranges.

2. DESCRIPTION OF UNfTS

(See tables 1-1 and 1-2)

Radiac Set AN/ PDR- 27G consists of the components listed in
tables 1-1 and 1-2.

a. CASE CY-963C/PDR-27A.  (See figure l-1.)–The  carrying
case houses all other radiac  set units. It is completely splashproof
and is equipped with carrying handles and hasps. It is fabricated
from sheet aluminum and is so constructed that it can be disassem-
bled for decontamination. A spare parts compartment is provided
in the case.

b. RADIACMETER IM-74E/PDR-  27C. – The radiacmeter in-
cludes three aluminum castings which comprise the handle, the
battery compartment, the waterproof enclosure, and space for the
electronic chassis. The handle is cast integrally with a plate which
serves as a water-tight cover for the battery compartment. The
panel casting provides the means for mounting the electronic
chassis, meter, range switch, phone jack, and a compartment for
the batteries. The remaining casting completes the waterproof
enclosure and provides a well at one end to hold the detector
probe, the calibration-port cap, and part of the lead shield assembly

1-3
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for Navy type BS-2 tube (figure 1-4). All joints between castings
are made watertight by the use of rubber gaskets, and screws to
draw the joints tight,

TABLE 1–2. EQUIPMENT REQUIRED BUT NOT SUPPLIED

(To be drawn f rom Supply Department)

Quantity
per

Equipment

2

2

4

Name of Unit

Batteries,

BA-416/U

Batteries,

BA-413/u

Batteries,

BA-4ol/u

Standard Navy
and (Signal Corps) Required Ust

Stock No.

N17-B-60513-9657 I 1 operating;

3A275-416 I 1 spare

N17-B-59196-1685 I 1 operating;

3A275-413
I

1 spare

N17-B-58747-3197 2 operating;

3A275-401 2 spares

Mounted on the panel are: a four range indicating meter, a range
switch, a push button switch assembly for the meter light, and a
headset jack. Mounted to the uncle rside of the panel (figures 1-5
and 1-6) are the electronic elements of the equipment including
a plug-in unit, Z-101, (figure 1-5) containing three s“ubminiature
tubes and their associated circuit elements.

The plug- in unit contains the circuit elements shown within the
dotted box on figure 7-8. Electrical contact to the plug-in unit is
made through 11 base pins, the shell, and one spring-clamp con-
nection. This unit is removable for repair or replacement.

The indicating meter face has a window behind which is placed
a meter card with four colored scales (figure 1-3). The meter
card is carried on a shaft turned by a sprocket gear. Rotation of
the card shaft places the scales, one at a time, within the meter
face window; only one scale at a time is visible.

The range switch is a three-wafer, five-section switch with six
operating posit ions selected by switch shaft detents. Mounted on
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Figure 1-4. Rediocmot.r  Watorproot  Housing

the switch shaft is a sprocket gear 0101 (figure 7-4), connected by
a spring-loaded chain with the gear on the card shaft of the meter.
As the range switch is turned to the various operating positions,
the card shaft positions the corresponding scales of the meter card
in the meter face window.

‘The battery power is conveyed to the electronic chassis through
the wall of the battery compartment by means of a waterproof
feed-through, terminal strip. TWO single cell filament batteries are
mounted in a special molded bakelite holder to facilitate battery
changtng and provide a method for making contact to these bat-
teries. Connection is made to the other batteries by means of two
octal plugs, Plol.

1 - 7
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Figure 1-5. Radiaemeter,  Right Side and Rear

The carrying handle is constructed to allow space for the radiac
detector retractable self coiling cable when the detector is stowed
in its well.

c. RADIAC DETECTOR DT- 106/PDR-27G (See figure 1-5. ) –
The radiac  detector is a probe consisting of a Navy Type BS- 1
G-M tube contained in a cylindrical metal housing. At one end,
the housing is closed by a threaded ring which secures a packing
gland for the connection cable; at the other end a threaded ring
secures the bodyof the G- Mtube  leaving the mica window exposed.
The G-M tube is supported by a rubber gasket at the mica window
end and further supported inside the housing by a spring mounting
cylinder, 0208. Electrical connection to the tube is made by a
kinkproof flexible cable which passes through the waterproof pack-
inggland inthethreaded plugat the end of the housing. A spring-
retained metal shield covers the mica window of the G-M tube.
When theshieldis over the window, beta radiations are prevented
from entering the tube; the shield maybe swung aside when beta-
plus-gamma radiations are to be detected. A metal guard is
secured directly over the window.

1-8
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Figure 1-6. Radiacmeter Panel, Left Side and Rear

CAUTION
Since the mica window is only 0.0005-inch thick, it is ex-
tremely fragile. Do not touch window under any circum-
stances, as damage to the tube will result. Do not rely
on the guard toprotect the mica window; the guard open-
ings are large enough so that sharp objects can pass
through and pierce the window.

d. HEADSET H-43. (See figure 1-l.)-The headset provides
the operator with aural indications of radiation intensity when
plugged into the jack on the radiacmeter front panel.

e. HARNESS ST-125A/PDR-27E. (See f igure  1-1. )–The
shoulder and waist harness, two adjustable straps made of a non-
absorbent plastic, is used for carrying the radiacmeter and probe

1-9
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during operation. Metal clips on the harness fasten to harness
buttons secured to the radiacmeter housing (figure 1-3).

f. RADIOACTIVE TEST SAMPLE M%  1083 B/? D%L27. (See
figure 1-1. )–The radioactive test sample consists of a plastic
tube containing approximately 5 microcuries of rad~um 226. ~ he
tube is flattened at one end to facilitate handling. The r= d i’~].~ 226
provides a radiation source that permits the operator to ascertain
the operating condition of the radiac set when no known radiation
field is available.

Figure 1-7. Radiacmtier,  ShOwhtg  Calibration Part
and  Push Button  Assembly

1-10
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WARNING
Because radim 226 is potentially dangerous, serious skin

and internal burns may result if the test sample is held
close to the skin for prolonged periods. When using the
test sample, handle it only long enough to ascertain the
operating condition of the radiac set; then replace it in ita
storage compartment in the carrying case. If the radio-
active test sample is broken, notify the officer-in-charge
immediately and request disposal instructions.

g. EQUIPMENT MAINTENANCE PARTS.- The field mainte-
nance repair parts, consisting of spare batteries, G-M tubes,, and
a corona-discharge voltage regulator tube are carried in the two
small corner compartments of the carrying case (fig. 1-1). In
addition,
separate

the maintenance Parts Kit (table 8-3) is supplied” as a
package with each Radiac Set (see fig. 3-1).

Figure 1-8. Push Button Switch Assembly, Exploded View

3. REFERENCE DATA

Reference data applicable to the radiac sets is as follows:

a. NOMENCLATURE: Radiac Set AN/PDR-27G

b. CONTRACT NUMBER AND DATE: NObsr 631-59, Decem-
ber 19, 1952; NObsr 63185, May 14, 1953; NObsr 75734, March 9, 1959;
NObsr 75773, May 7, 1959

c. CONTRACTOR: Specialty Electronics Development Corp.,
Syosset N. Y.
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d. COGNIZANT NAVAL INSPECTOR: Inspector of Naval
Material, New York, New York

e. PACKAGES PER SHIPMENT: One

f. CUBICAL CONTENTS: 2.0 cubic feet (including eqpt spares) -

g. WEIGHT:

packed, without batteries ------- 38.4 pounds
unpacked, without batteries ----- 20.8 pounds AN/PDR-27G
unpacked, with batteries -------23.6 pounds

Above weights include equipment spares.

h. RANGES: Four sensitivity ranges: 0.5, 5, 50, and 500 mil-
liroentgens per hour.

i. TYPE OF DETECTION: Field intensity of gamma radiations
alone, or gamma and beta radiations together.

j. TYPE OF DETECTORS: Geiger- Muller  tubes, Navy types
BS- 1 and BS- 2.

k. POWER SUPPLY: Dry batteries:

1

1

Number D-C Standard Navy

Req.
Type Voltage and (S~~kalN$rps)

(volts)

BA-416/U 135.0 N17-B-60513-9657
(3 A275-416

BA-413/u 22.5 N17-B-59196-1685
(3 A275-413

2 BA-4ol/u 1.5 N17-B-58747-3197
(3A275-401)
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1. HEAT DISSIPATION: Negligible.

TABLE 1–3. SHIPPING DATA

Ship-
ping
Box
No.

1

CONTENTS
Name and

Designation

Radiac Set
A.7N~PDR-

(including
eqpt spares)

OVER-ALL
DIMENSK2

Height

[2-1/4

Width

4-3/8

[s
Length

22-1/4

Volume

2.0

Weight

*38.4

Dimensions are in inches: volume in cubic feet; weight in pounds,
*Less batteries

.—

4. EQUIPMENT SIMILARITIES. (See table 1-4, pages 1-14 and
1-15.)
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SECTION 2
THEORY OF OPERATION

1. RADIOACTIVITY AND ITS DETECTION

a. INTRODUCTION. –With the arrival of atomic energy as an
important factor in national defense, naval personnel are called
upon to take part in the handling, measurement, and detection of
radioactive mat erials. The following paragraphs will acquaint

user personnel with the nature of atomic radiations, the neces -
sityfor detecting them, and methods of detection.

b. ATOMIC RADIATION. -Many chemical elements, such as
radium and uranium, and materials exposed to powerful radio-
active disintegrations have the property of expelling minute par-
ticles of radiations, which are invisible to the eye. Some of
these can penetrate the human body and, if they are of sufficient
intensity or duration, can cause serious injury and death. To pre-
vent exposure to damaging concentrations of radioactive mate-
rials and to prevent exposure to damaging radiation fields, equip-
ment is provided which detects the presence of these radiations
and measures their intensity.

Emissions by radioactive substances are generally composed
of alpha, beta, and gamma radiations. Certain characteristics of
these radiations are important aids in their detection and meas-
urement. The alpha radiation carries a positive charge; it ion-
izes gases strongly, but it possesses weak penetrating, power. The
beta radiation carries a negative charge; it does not ionize gases
as readily as the alpha radiation, but its penetrating power is much
greater. The gamma radiation carries no charge; it ionizes gas
molecules by reaction with them, and its penet rating power is much
stronger than that of the alpha and beta radiations.

c. DETECTION OF RADIATION. -The ability of alpha, beta, and
gamma radiation to ionize gases is the characteristic most fre-
quently used to detect the presence of radiation. A simple device
~Or such detections is a G-M tube (figure 2-1). The tube is filled
with a gas mixture at low pressure. A thin wire, the anode of the
tube, is oriented axially to a cylinder and insulated from it. A
voltage is impressed across the tube so that the wire is positive
with respect to the cylinder. The magnitude of the impressed
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Figure 2-1. Typical Geiger-Mulfer  Tube

voltage is just below that necessary to ionize the gas molecules
and cause conduction. Therefore, in the dormant condition, no
current flows. When radiation is present in the vicinity of the
tube, an incoming radiation usually ionizes some molecules of
gas within the tube. The ionized gas  par t ic les  are  a t t racted
toward either the cylinder or the wire, depending on their charge.
Ontheir way through the gas, these ionized gas particles collide
with non-ionized gas molecules and ionize them. As a result of
this action, a large portion of the gas becomes ionized, thus pro-
ducinga large current flow. This current flowisquenched quickly,
either by a small amount of organic vapor which is included in the
gas mixture or by the use of external circuits which reduce the
potential between the tube elements after conductiori.  As soon as
tube conduction stops, the voltage across the tube is returned to
the original pre-ignition value, and the tube awaits the next ion-
izing event. The duration of tube conduction is short compared
to the average time between ionizing events and, therefore, the
tube output is in the form of a series of pulses. Because of the
fluctuating intensityof the ionizing radiations, the randomtimk
terval between ionizing events, and the chance arrangement of the
gas molecules inthe G-M tube, tkepulses produced bythetube vary
in amplitude (1/2 volt to 50 volts) and duration (50 to 100 micro-
seconds), and occur at random time intervals. These pulses are
generally used to activate various indicating devises.

d.  MEASUREMENT OF RADIATION. –The unit of measure-
ment of radiation is called the ‘Roentgen, n or ‘r,9 and is defined
as the amount of gamma radiation that will produce one electro-
static unit of charge in one cubic centimeter of air that is sur-
rounded by an infinite mass of air at standard conditions. Radia-
tion values are usually expressed as milliroentgens per hour, o r
mr/hr. Human tolerance to radiation is usually defined in terms
of these units. Radiation intensity (in mr~hr) decreases rapidly
as the distance from the radioactive object is increased.
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Figure 2-2.
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2. GENERAL CIRCUIT DESCRIPTION

THEORY OF
OPERATION

(See figure 2-2.)

Dry batteries supply +135-volt d-c power to the high-voltage
power supply and the shunt voltage regulator circuits, 1.5 volt d-c
filament power to the high-voltage power supply, the shunt voltage
regulator, and the pulse shaper and amplifier circuits, and a
22- 1/2-volt  d-c bias voltage regulator circuit. The batteries are
the source of all power for the equipment and, at 25”C. (77 °F.),
can r.mwer it for amrroximatelv  40 hours of continuous operation.

The high-voltage power supply circuit converts the +135-volt
d-c power from the batteries into regulated +700- volt d-c power
that is fed to the G-M tubes in the detector circuit. The power
supply circuit operates on the ‘fly-back” principle, and utilizes
a corona-discharge regulator tube to maintain the output voltage
relatively constant.

The G-M tubes generate voltage pulses when exposed to radio-
activity. The average repetition rate of these pulses is proportional
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a. DETECTOR CIRCUIT. (See figure 2-3. )—The detector cir-
cuit consists of G-M tubes V101 and V102, anode load resistor
R101, coupling capacitors Cl 13, and section S101A  of range switch
Slol.

THEORY OF Section 2
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to the average radiation field intensity in the vicinity of the tubes,
and this rate is used in the radiac set to measure the radiation in-
tensity. The pulses generated in the G-M tubes are of random
amplitude and random duration and are fed to the amplifier and
pulse shaper circuit. This circuit is a one-shot multivibrator
which converts the G-M pulses into pulses of constant area and
feeds them to the indicating circuit. The duration of these pulses
is different for each sensitivity range.

The indicating circuit converts the pulses fed from the pulse
shaper and amplifier circuit to a meter reading proportional to
the pulse reception rate. The factor of proportionality depends
on the sensitivity range selected by means of the range switch.
The meter scales are changed automatically when the sensitivity
range of theradiac setis changed by operation of the range switch.
Consequently, the meter is always direct-reading.

The shunt voltage regulator circuit maintains the plate voltage
of the pulse shaper and amplifier circuit at a relatively constant
value as the battery voltage decreases with age.

3. CIRCUIT ANALYSIS

Figure 2-3. Det.ctor  Circuit
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The two G-M tubes are used as radiation detectors. Tube V102,
a Navy type BS- 1 tube, is the more sensitive of the two and is used
in the probe. When S101A  is in any of the four range positions V101
is connected to the radiacmeter. When S101A is in either the 0.5
or 5.0 position V102 is also connected to the radiacmeter.

When S101A is turned to one of the range positions, regulated
+700- volt d-c power is applied through anode load resistor R101
to the anode of theselected G-M tube. When the G-M tube conducts
under the influence of an ionizing event, a voltage pulse is de-
veloped across resistor R101. This pulse is capacitively coupled
through C113  to the input grid .of V105 in the pulse shaper and
amplifier circuit. The output of the G-M tube is a series of neg-
ative-going pulses, one for each ionizing event that occurs within
the tube. The approximate average duration of these pulses is 80
microseconds, and their average amplitude is approximately 5
volts, although pulse amplitudes of 50 volts occur occasionally.

b. PULSE SHAPER AND AMPLIFIER CIRCUIT. (See figure
2-4.)–The pulse shaper and amplifier circuit consists of tubes
V105 and V106,  section S101B (front) of range switch S101, and
associated resistors and capacitors. This circuit converts the
random-amplitude, random-duration pulses from the detector
circuit into pulses of constant amplitude and constant duration and
feeds them to the indicating circuit. The amplitude and duration
of the output pulses are seriously affected by changes in the plate
supply voltage of V105  and v106. To eliminate this effect, the
plate supply voltage for both tubes is regulated.

Tubes V105  and V106 (connected as triodes) comprise a single-
shot multivibrator.  In the dormant state-that is, when no pulses
are received from the detector circuit- V105 is conducting and
V106  is cut off. Resistor R119  is the plate load for V105 which is
made to operate as a triode by connection of its screen grid to its
plate. Resistors R117  and R118 comprise a voltage divider; these
resistors, in conjunction with common cathode resistor R120,
establish the steady-state grid bias for V105. As a result of this
bias, V105 conducts in the dormant state. Tube V106 is also con-
nected as a triode amplifier. The control grid of V106 is connected,
via one of the resistance paths, through S101 B (front) to ground.
The cathode of V106  is connected to the cathode of V105  and is,
therefore, held positive by the steady-state current through V105;
thus, V106 is held in the cut-off condition during the dormant state.

The negative going pulses from the detector circuit are applied
to the control grid of V105. These pulses drive the grid of V105
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Figure 2-4. Puke Shaper and Amplifier Circuit

more negative. The resulting rise in the plate potential of V105 is
coupled through capacitor Clll to the control grid of v106,  caus-
ing V106 to conduct heavily and charging Clll. Plate voltage for
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V106 is applied through components of the indicating circuit. As
long as V106  conducts, V105 is held at cut-off by the rise in cath-
ode potential caused by the plate current flow of V106  through
common cathode resistor R120. Capacitor Cll 1 now discharges
to ground through the selected resistance path and S101B (front).
Tube V106  conducts until the discharge of Cl 11 has lowered its
control grid voltage to cut-off. The length of time that V106  con-
ducts is determined by the R-C time constant of Cl 11 and the
selected resistance path to ground. Four separate resistance paths
to ground from the V106  grid are provided by R103 and R104, R105,
and R106, R107, and R108, and R109 and R11O.  Potentiometers
R104, R106, R108, and R11O are provided for calibration of the
equipment on the fouf  ranges.

When V106  reverts to cut-off, the corresponding drop in its
cathode potential, directly coupled of V105, permits V105 to con-
duct its steady-state current again. Since the av~r~e  time tw-
tween successive pulses from the detector circuit is considerably
longer than the duration of the conduction of V106, the entire cir-
cuit reverts to its steady-state condition after each input pulse.

The output of V106, a series of current pulses, is fed to the in-
dicating circuit. The duration of the V106  output pulses is de-
termined primarily by the constant of the selected coupling cir-
cuit, and is thus constant for any particular range; each range has
a different time constant because the grid to ground resistance
of V106  is changed by S101B whenever ranges are changed. Con-
sequently, the duration of the output pulse changes when ranges
are changed.

The pulsed fluctuations of the V105 and v106 cathodes are ap-
plied to a voltage divider circuit consisting of R122, Cl 12, and
RI 23. The a-c component of the cathode fluctuations generates
a voltage across R123, and this voltage is applied to jack J101. A
headset may be connected to J101 for aural monitoring of the radi-
ation intensity.

c. INDICATING CIRCUIT. (See figure 2-5.)–The indicating
circuit consists of capacitor C103, resistor R121, and meter M101.
Capacitor C103 is connected in parallel with M101. The complete
circuit is connected between the plate of V106, in the pulse shaper
and amplifier circuit, and the v106 plate supply. When V106  con-
ducts, the current pulse charges C103 and causes a meter deflec-
tion. During the interpulse interval, V106  is cut off, causing C103
to discharge through M101 and thus to maintain the deflection
nearly constant, so long as the radiation strength is unchanged.
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The function of the indi-
cating circuit is to convert
the output pulses of V106 into
a relatively steady meter de-
flection proportional to the
radiation intensity. The pulsed
output of V106 is stored in C103
which acts with R121 to form a
fairly steady current in the
meter. Meter inertia aids in
maintaining t h e deflections
nearly constant for a given
iadiat ion strength. The aver-
age current through M101 de-
pends on the following factors:

1. The number of pulses per
second received from V106.

2. The amplitude and dura-
tion of each pulse.

Sufion 2
Paragraph 3c

Figure 2-5. hdiidng CkcuJt

Since the number of pulses per second is proportional to the radi-
ation intensity, the average meter current will be proportional to
the radiation intensity as long as the amplitude and duration of
each pulse remain the same-i. e., at any one position of range
switch S101. When ranges are changed, the amplitude and duration
of the pulses from V106 change; consequently, the meter current
per puke per second also changes.

The meter deflection is proportional to the average meter cur-
rent; this current is proportional to the number of pulses per sec-
ond, and the number of pulses per second is, in turn, proportional
to the radiation intensity for a given type of radiation. Conse-
quently, the meter scale can be calibrated to indicate mr/hr (miNi-
roentgens per hour) directly.

d. RANGE SWITCH CIRCUITS. -The functions performed by
each of the five range switch S101 sections are shown in f igure 2-6.

e. FILAMENT POWER SUPPLY CJRCUI’11  -Battery BT102 pro-
vides 1.5 volts for the filaments of V105 and v106, and is con-
nected to these filaments in all positions, except OFF, af range
switch S101I3 (rear). This battery “floats” with respect to the
chassis, thus permitting a poiential difference to exist between
the filaments and chassis.
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Battery BT103  provides 1.5 volts for the filaments of V104  and
V107; this battery is connected to these filaments in all positions,
except OFF, of S101B (front). In the BATT COND position of S101C
(rear), M101 and resistor R111 are connected in series across
the battery to provide an indication of battery condition. A black
lirse,  marked BATT, on the meter face indicates the minimum op-
erating voltage of the battery.

f. HIGH-VOLTAGE POWER SUPPLY CIRCUIT. (See figure
2-7.)–The high-voltage power supply circuit consists of a relax-
ation oscillator circuit, a power amplifier circuit, a rectifying
and filtering circuit, and a regulating circuit.

(1) RELAXATION OSCILLATOR CIRCUIT. (See figure 2-7.)
-In this circuit, +135-volt  d-c power from BT104  is applied through
resistor R112 to capacitor C104. Tube E104, a cold-cathode glow-
discharge tube, is connected across CI04. Capacitor C104 charges
slowly until it reaches a value equal to the striking voltage, ap-
proximately 90 volts, of E104. As soon as 90 volts is reached,
E104 conducts heavily and discharges C104 almost instantaneously.
Capacitor C104 then starts to charge again, and the cycle is re-
peated as long as the equipment is operating. The sawtooth volt-
age across C104 is coupled through capacitor C105 to the control
grid of V104  in the high voltage amplifier circuit.

Figure 2-7. High Voltage. Power Supply Ckcuit
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(2) HIGH VOLTAGE AMPLIFIER CIRCUIT. (See figure 2-7.)
–In the high voltage amplifier circuit, +135-volt d-c power is fed
to the high voltage amplifier tube V104  through the center tap cd
reactor L101. Resistor RI 13 and capacitor C106 provide the
screen grid bias of V104.  The positive-going part of the sawtooth
voltage applied to the grid of V104  causes the V104  plate current
to buildup gradually, then the negative-going portion of the sawtooth
voltage drives the grid rapidly beyond cut -off. When the plate
current of V104  increases during the slow rise of its grid voltage,
energy is stored in the magnetic field of L101. As soon as the
plate current of V104  is cut off by the sharp fall of grid voltage,
the collapse of the magnetic field of L101 causes a damped oscil-
lating voltage to exist on the V104  plate. The amplitude of the os-
cillations is large because of the large inductance of L101 and the
sudden current change. This voltage is stepped up by auto-trans-
former action and applied to the rectifying and filtering circuit.

(3) Rectifying AND FILTERING CIRCUIT. (See figure
2-7. )-In the rectifying and filtering circuit, the oscillations of
L101 are rectified. Half-wave rectification is provided by selenium
rectifier CR101; the rectified voltage is filtered in a network con-
sisting of resistor R102 and capacitors C107 and C101. The rec-
tified oscillations provide approximately 900-volt d-c power at
the junction of R102 and C101. This output is applied to the regu-
lating circuit.

(4) REGULATING CIRCUIT. (See figure 2-7.)–The regulat-
ing circuit consists of resistor R102 in series with corona-dis-
charge tube V103.  Tube V103 functions in a manner similar to the
standard gaseous discharge voltage regulator tubes, except that it
regulates at 700 volts. Resistor R102 limits the current through
V103. Capacitor C101, in parallel with V103,  bypasses noise and
stray voltages induced in the wires. Regulated 700-volt d-c power
is fed from the junction of R102 and V103, through R101 in the de-
tector circuit, to either V101 or V102. Note that R102 serves a
dual function. It is common to the filter circuit and to the regu-
lating-circuit.

g. REGULATED PLATE VOLTAGE POWER SUPPLY CIRCUIT.
(See figure 2-8. ) –The regulated plate voltage power supply cir-
cuit consists of battery BT104, a shunt vcdtage regulator circuit,
and capacitor C102. Battery power is applied through resistor
R12’7  to a voltage divider consisting of resistors R124 and R125.
The control grid of shunt voltage regulator V107 is held at a po-
tential 22- 1/2 volts below the potential existing at the junction of
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R124 and R125 by means of
b a t t e r y  BT101. Tube V107
is connected as a triode. The
voltage existing on theplate of
V107 depends on the potential
drop caused by the V107 plate
current  through R127  and
R126. The plate current of
V107 is, in turn, governed by
the potential on the control
grid.

As the batteries age, their
output voltage decreases,
causing a corresponding de-
crease in thepotential applied
to the V107  grid. The result-
ing decrease in V107 plate
current causes a correspond-
ing decrease in the potential
drop across R127 and R125.
Thus, as the battery voltage
decreases, the potential drop
a c r o s s  R127 and R125  d e -
creases; this action tends to

Section 2
Paragraph 3g

Figure 2-8. Regulated Plate Voltage
Power Supply Circuit

maintain the voltage at the plate of V107  at a constant value
throughout the usable life of the batteries.

The load of this power supply consists of a series of short-
duration, high-current pulses, separated by relatively long periods
of zero current. The shunt voltage regulator and batteries alone
are not capable ofsupplying the pulse current requirements with-
out serious decreases in voltage. However, the supply voltage
must remain constant during the pulse. Therefore, C102, con-
nected across V107,  is used to maintain the voltage at constant
level. During each current pulse, C 102 acts as a low-impedance
source of power; during the interpulse interval, the charge on C- 102
is replenished. Capacitor C 102 is sufficiently large to prevent a
substantial decrease in voltage during the load-current pulse.

h. METER ILLUMINATION CIRCUIT. (See figure 7-10.)–The
meter illumination circuit consists of a push button switch S102,
glow discharge lamp E105, and resistor RI 16. Resistor R 116
limits the current through E 105 to its operating value. Pushing
the rubber capped plunger operates switch S102 and closes the
meter illuminating circuft  if the range switch knob is in any one
of the four Operating ranges. The light is intended for use only
when readings must be made in dimly lighted areas.
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SECTION 3
INSTALLATION

1. UNPACKING

(See figure 3-1)

The radiac set is shipped in a two compartment corrugated
shipping case. One compartment contains the radiac set with spare
tubes and tools. The other compartment contains a box of replace-
ment parts for maintaining the set. No batteries are included.

1. Be sure the case is right side up. Cut through the tape on
the top cover and open the shipping case.

2. The shipping case holds two unit containers, one for the
radiac set, one for spare parts. The larger of these is the radiac
set, so labeled.

3. The unit container for the radiac set consists of an outer
carton, inside of which is a sealed barrier bag, and inside of this
bag is an inner unit carton.

4. The spare parts container is a corrugated carton which is
packed in the same shipping container and marked Maintenance
Parts Kit.

2. INSTALLATION

Batteries must be installed in the radiac set before the set can
be operated. In addition, one set of spare batteries should be
placed in the carrying case; these batteries are to be used as field
spares.

Step 1.

Step 2.

Step 3.

3-0

When installing batteries, perform the following steps:

Obtain batteries listed in Table 1-2 from Supply Depart-
ment.
Place spare batteries in the spare battery compartment
of the carrying case.
Remove the radiacmeterfrom  the carrying case. Remove
the four screws securing the handle and cover of the bat-
tery compartment. Remove the cover.



Step 4.

Step 5.

Step 6.

Figure 3-1. Shipping Container, Cutaway View

Place the batteries in the battery compartment as shown
on diagram inside battery compartment and in figure 3-2.

Replace the cover.

Replace the screws securing the cover and tighten, Screws

INSTALLATION Section 3
AN/PDR-27G Paragraph 2

must be tightened equally on all sides, or rubber gasket
may be damaged.

CAUTION
Do not use excessive force in tightening screws. Break-
age may result.

3. INITIAL TESTING

(See figure 3-3. )
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INSTALLATION

Figure 3-2. Radiacmeter, Battery Compartment Details

Test the radiac set before placing the unit in operation by per-
forming the following steps:

WARNING
Steps 4 through 9, below, involve handling of the radio-
active test sample containing radium 226. Exercise the
utmost caution in handling the test sample. Obey all
safety regulations. Perform steps 4 through 9 as rapidly
as possible to avoid prolonged exposure to the radiation.

Step 1. Remove the radiacmeter from the carrying case.

Step 2. Turn the range switch to BATT COND. The indicating
meter pointer should now rest to the right of the black
line marked BATT.
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Step 3. Turn the range switch to 500. The meter reading should
be zero.

Step 4. Remove the radioactive test sample from the carrying
case.

NOTE
A dimple is provided on the bot-
tom surface of the radiacmeter
housing. When the active end of
the radioactive test sample is
placed in this dimple, maximum
meter deflection is obtained.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Place the test sample in
the dimple under the
radiacmeter housing as
shown in figure 3-3.
The meter reading
should be 10 to 30 mr/hr.

Turn the range switch to
50. Place the test sam-
ple in the dimple under
the radiacmeter hous-
ing as shown in figure

Figure 3-3. Initial Test  Setup
for Radiacmeter

3-3A.  The meter reading should be 5 to 15 mr/hr.

Turn the range switch to 5. Hold the active end of the
test sample near the radiacmeter probe as shown in
figure 3-3B. The meter reading should be 1 to 3 mr/hr.

Turn the range switch to .5. Hold the test sample near
the radiacmeter probe, as shown in figure 3-3B, with the
active end of the sample pointing away from the probe.
The meter reading should be 0.10 to 0.30 mr/hr.

Replace the test sample in the carrying case.

Turn the range switch to OFF.
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When the meter readings specified in steps 2, 3, 5, 6, 7, and 8
are obtained, the radiac  set is in proper operating condition. If
any of the meter readings are incorrect, trouble shoot the radiac
set as instructed in Section 7.

NOTE
To obtain more exact readings of the meter refer to the
calibration procedure in Section 7-6a  and Section 7-6b.
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SECTION 4
OPERATION

1. GENERAL

This section contains the procedures for starting the radiac
set, for operating it todetect and measure atomic radiation and to
locate radioactive objects or areas, and for stopping the set. The
radiac set indicates the presence of radiation by clicks in the
headset and by the reading shown on the radiacmeter panel meter.
The meter reading and the frequency of the clicks are proportional
to the radiation intensity.

2. STARTING THE EQUIPMENT

Step 1. Remove the radiacmeter harness and headset from the
carrying case.

Step 2. Hold the shoulder strap of the harness (long strap) at
approximately the center point with the shoulder strap
held above the waist strap and with the strap ends at the
hooks facing away from the operator.

Step 3. Place one arm through the opening and slip the long
shoulder strap over the shoulder. Do not place the head
through this opening.

Step 4. Hold the radiacmeter against the body in the position it
will be carried. (See figure 4-1. ) The unit maybe placed
on the edge of a bench to facilitate attachment of the
strap hooks.

Step 5. Place theshoulder  strap hook, positioned at the front of
the body, over the adjacent stud on the side of the
radiacmeter.

Step 6. Reach in back of the body for the other strap hook and
slip it over the stud positioned on the other side of the
radiacmeter. The radiacmeter may now be shifted to a
comfortable position.

Step 7. The shoulder strap and waist strap are adjustable for
proper length to fit the individual carrying the unit.
Lengthen orshorten the straps as required.
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Step 8. When aural indications
are desired, put on the
headset and connect its
plug to the jack on the
radiacmeter panel.

Step 9.

Step 10.

Observe the meter in-
dication. If the pointer
rests at the left of the
center l ine,  marked
BATT, on the meter
face, replace all bat-
ter ies  in the radiac-
meter as instructed in
Section 3, par. 2.

Turn the range switch to

OPERATION

Figure 4-1. Atrachmont  of Harness

5000

3. RADIATION DETECTION AND MEASUREMENT

Step 1. Listen for clicks in the headset or observe the meter
reading while approaching the radioactive object or area.

NOTE
When the radiacmeter is used in a dimly lighted area, the
meter dial may be illuminated by pressing the switch but-
ton. This button is on top of the switch post located be-
tween the carrying handle and the meter. The light does
not operate except when the range switch is on one of the
selected scale ranges.

Step 2. Turn the range switch to a lower (more sensitive) range
whenever the meter reading is less than 5 divisions; turn
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it to a higher (less sensitive) range if the meter pointer
approaches the high end of the scale.

Step 3. When using only the headset for detection, keep the range
switch at 500. When the radiation intensity is relatively
weak, turn the switch to 5.

Step 4. 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 radi-
ation intensity is found.

Step 5. To facilitate detection and measurement when the object
or area to be investigated is relatively inaccessible, lift
the radiac detector out of the well on the radiacmeter.
Set the range switch at .5 or 5 whenever the radiac  de-
tector is used in this manner.

Step 6. When the radiation from an object or area is extremely
weak, bring the radiation detector within a few inches of
the object in order to obtain an indication of the radiac-
meter, because the radiation intensity decreases rapidly
with distance.

Step 7. To check the combined beta and gamma radiation of an
object, turn the range switch to. 5 or 5, lift the radiac de-
tector out of the well on the radiacmeter, and move aside
the beta shield at the end of the radiac detector probe.
Point the exposed end of probe at the object to be investi-
gated and move it, slowly, until a readable meter indica-
tion is obtained.

Step 8. If the equipment has been used, continuously for more than
20 hours, check the condition of the batteries in the radiac -
meter by turning the range switch to BATT COND.  When
the meter pointer rests to the left of the center line,
marked BATT, on the meter face, replace all batteries as
instructed in Section 3, par. 2.

4. STOPPING THE EQUIPMENT

Step 1. Turn the range switch to OFF.

Step 2. Disconnect the headset plug from the jack on the radiac-
meter panel, and remove the headset (if used).
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Step 3.

Step 4.

Step 5.

Stow the radiac  detector in the well on the radiacmeter.
If the detector does not slide easily into the well, or if
the cable does not coil tightly over the handle, rotate the
probe so as to add or subtract turns to the coiled cable
until the detector can be readily stowed.
Unhook the radiacmeter  from the shoulder harness, and
remove the harness.

Stow the radiacmeter, harness, and headset in the case.

5, SUMMARY OF OPERATION

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Remove the equipment from the case, attach the shoulder
harness, and plug in the headset.

Check the battery condition by turning the range switch to
BATT COND.  The meter pointer should rest at the right
of the center line, marked BATT, on the meter face.

Set the range switch at either 500, 50, 5 or .5, depending
on the intensity of the radiation.

Check for the presence and the intensity of radiation by
observing the meter reading or the f requency of the clicks
in the headset.

When necessary, illuminate the meter face by using the
push button switch located on the meter panel just below
the meter.

When the combined beta and gamma radiation from an ob-
ject is to be measured, turn the range switch to .5 or 5,
remove the radiac  detector from the well of the radiac-
meter, move aside the beta shield on the probe, point the
probe at the object to be investigated, and move the probe
close enough to the object to obtain a meter indication.

Stop the equipment by turning the range selector switch
to OFF. Remove the harness and headset f rom the radiac-
meter, replace the radiac detector in the well of the
radiacmeter, and stow all items in the carrying case.

CAUTION
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SECTION 5
OPERATORS MAINTENANCE

1. BATTERY CHECK

Check the condition of the batteries by turning range switch
S101 to BATT COND position. The pointer on meter M101  should
read to the right of the thin black line marked BATT in the center
of the meter scale. If the meter reading is low, the batteries are
weak, and should be replaced as instructed in Section 3, par. 2.

Note that the above check tests the condition of battery BT103
only. However, since the batteries are rated for approximately
equal life, all batteries will normally be in the same condition
unless the other batteries were recently replaced. Therefore,
whenever battery replacement is required, replace the complete
set of batteries.

2. EMERGENCY MAINTENANCE

NOTICE TO OPERATORS

DO not perform the following emergency maintenance
procedure without proper authorization.

Replacement of tubes in the radiacmeter or radiac  detector is
the only emergency maintenance possible during operation of the
radiac set. Replace tubes as instructed in Section 7. Exact pro-
cedures must be followed for G-M tubes to avoid damage. Read
special instructions under 7-7.

5-1



6-0

SECTION 6

FREVENTIVT  MAINl?ENPXCE

1. SCOPE OF OFERATOR  ‘ S PREVENTIVE MAIN1’ENANCE

The preventive maintenance duties assigned to the operator of Radiac Set
AN/PDR-27G  are listed below. The only tool rew~ired  other than the tonl. s
issued with the set is a brush for cleaning.

a. Operat or’s daily preventive maintenance checks and serti ces.

b. Operator’s weekly preventive maintenance checks and services.

c. Cleaning (para 5).

2. MATERIALS RRQUZRED

a. Cleaning canpound.

b. Fine sandpaper.

c. Textile cloth.

3. OPERATOR’S PREVENTIVE MAINTENANCE

Preventive maintenance is the systematic care, servicing, end inspection
of equipnent  to prevent the occurrence of trouble, to reduce downtime, and
to insure that the equipnent  is serviceable.

a. SwmmwrIc  CARE. The procedures in tables 6-1 and 6-2 and paragraph
5 cover routine systematic care and cleaning essential to proper upkeep
and operation of the equipnent.

b. PREVENTIVE MAINTENANCE CRXCKS AND SERVICES. The preventive
maintenance checks and services tables outline functions to be performed at
specific intervals. These checks and sertices are to maintain equi~ent in
a serti ceable condition; that is, in good general (physical) condition and
in good operating condition. To assist operators in maintaining sertice-
abi lit y, the tables indi cat e the items to be inspected; the References
column lists the sections and paragraphs that contain detailed repair or
replacement procedures. If a defect cannot be corrected by the ope:at  or,
a higher level of maintenance is required. Records and reports of’ these
checks and services must be made in accordance with the requirements set
forth in TM 38-I’50.



4. OPERATOR ‘ S WJWENTIVE  MAINNZNANCE CHECKS AND SERVICES PERIODS

a. Preventive maint ensmce checks and services of Radiac Set AN/PDR -27G
are required dally and weekly. Table 6-1 specifies checks and services
that must be accanplished  daily. In addition to the routine daily checks
and services, check and service the equipnent  immediately before going on
a mis810n and as soon as possible after canpletion of the mission.

b. Table 6-2 specifies additional checks and services that must be
performed once each week.
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5. CLEAN_ING

CAUTION

Do not press on the meter face (glass) when cleaning; the meter may
becase dsmaged.

a. Remove dust and loose dirt with a clean soft cloth or a brush. If it
is difficult to remove dirt, dempen the cloth with water; mild soap may be
used to make the cleaning more effective.

WARNING

Prolonged breathing of cleaning caspound is dangerous; make certain that
adequate venti  let ion is protided. Cleaning caspwnd is f lsmmable;  do not
use near a f Mane. Avoid contact with the skin; wash off any that spills on
your hands.

b. Remove grease and ground-in dirt with a cloth moistened (not wet) with
Cleaning Ccxspound  (FSN 7930 -395 -95k2).

6. ORGANIZATIONAL PREVENTIVE MPX?TENANCE

Preventive maintenance is the responsibility y of all categories of
maintenance concerned with the equipsent. It includes inspection and tests,
and the repair or replacement of parts, Subasssmbli es, or units that these
inspections and tests indicate would probably fail before the next
scheduled periodic service. Preventive maintenance checks and services of
the AN/FDR -27G at the organizational level are made at qua’terly  intervals
at the same time that the daily and weekly checks and
services are made, unless otherwise directed by the camsanding  officer. No
lubrication is required.

7. MONI!HLY MAINTENANCE

Perform the maintenance functions indicated in the organi zati OUS1
maintenance monthly preventive maintenance checks and services table once
each month. A month is defined as apprcciimately  30 Calendar  days of 8-hour-
per-day operation. If the equipnent is operated 16 hums a day, the monthly
preventive maintenance checks and services must be perf onned at 15-day
intervals. AdJust the maintenance interval to caupensate  for any unusual
oPerating conditions. Equipsent maintained in a standby (ready for immediate
operation) condition must have monthly prevent ive maintenance. Equipsent
in llmited storage (requires service before operation) does not require
monthly prevent ive maintenance.

6-4



T
A

B
LE

 6-3.

6-5

fig. 7-6.

sec 3, para 3

fig. 1-1

P
ara 5.



8. QUARTERLY MAINTENANCE

Quarterly preventive maintenance checks and services on Radiac Set
AN/pdr-27G are required. Periodic monthly services constitute part of the
quarterly preventive maintenance checks and services and must be performed
concurrently. All deficiencies or short ccmings will be recorded in
accordance with the requirements of TM 38-750. Perfomn all the checks and
services listed in the organizational maintenance quarterly preventive
maintenance checks and services table in the sequence listed.
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SECTION

CORRECTIVE
MAINTENANCE AN/pDR-27G

Section 7
Paragraph 1

7
CORRECTIVE MAINTENANCE

1. GENERAL

This section describes the symptoms produced by malfunctioning
of the radiac  set and the procedures used for localizing and cor-
recting troubles. The most common cause of failure will be dead
batteries. Always check the battery condition by turning the meter
switch to BATT COND when the radiacmeter is inoperative. When
the indicating meter pointer rests to the left of the black line
marked BATT, the batteries are depleted and should be replaced.
This test, however, checks the condition of BT103  only. Since it
is possible that the other batteries are defective, it is advisable
to replace all of the batteries before attempting to trouble shoot
the equipment unless the other batteries were recently replaced.

Note that the operation of the radiacmeter, radiac  detector, and
headset can be checked with the radioactive test sample. (See
Section 3, par. 3.) This test will yield a qualitative estimate of
the performance of the equipment; however, the absolute accuracy
of the calibration cannot be determined by this means. The test
should be made whenever the existence of trouble is suspected. If
an incorrect indication is obtained, note the symptoms of the
trouble, then localize the fault as instructed in paragraph 2, below.

2. THEORY OF LOCALIZATION

The radiac set consists essentially of the G-M tubes, the high-
voltage supply circuit, the pulse shaper and amplifier circuit, the
indicating circuit, the headset, and the battery power supply. (See
figure 2-2.) Careful consideration of trouble symptoms will
usually make it possible to localize the trouble to one or more of
the above circuit groups.

Because both aural and visual indications of radiation intensity
are provided, troubles can be readily localized by observing
whether the fault affects the indicating meter reading, the clicks
in the headset, or both. If the headset is inoperative when the
meter is indicating the presence of radiation correctly, the fault
must lie in the headset and its associated components. If the meter
is inoperative when clicks are being obtained in the headset, the
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Note that the voltages applied to the G-M tubes and the pulse
shaper and amplifier circuit are regulated. This is done in order
to prevent erratic readings as a result of battery aging and other
causes. Therefore, if meter readings are erratic, look fort rouble
in the voltage regulator circuits, and the meter damping circuit.

CORRECTIVE Section 7
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fault must lie in the meter and associated circuit. However, if
neither the headset nor the meter respond, the fault must lie in
the circuits common to both. In this case, replace Z101, V104,
V103,  V102, and V101, one at a time, in the sequence listed, and
check for proper operation after each replacement. If the fault
persists replace the original tubes and Z101,  then use the data
contained in the voltage-resistance chart (figure 7-1) and in the
wave-form chart (figure 7-2) to trouble shoot the pulse shaper
and amplifier circuit, the high voltage power supply circuit, in-
dicating circuit, and G-M tubes.

If the radiacmeter is inoperative orgives erratic indications on
one or two of the ranges only, the trouble can be readily localized
by reference to the complete schematic diagram of the radiac set
(figure 7-10). Trouble on one range only indicates that section
S101B (front) of the range switch or the associated resistors are
defective. Troubles on both the 0.5 and 5 n;r/hr ranges indicate
that V102 or the probe cable is defective; similarly, trouble on
both the 50and500mr/hr  ranges indicates that V101  is defective.

3. VOLTAGE-RESISI’ANCE  CHART

(See figure 7-l.)

CAUTION
Remove batteries from the radiacmeter before measuring
resistance. Failureto observe this precaution may dam-
age the ohmmeter as well as meter M 101.

Magnitudes of voltage and resistance to ground from the pins at
the socket of plug-in unit Z101 and all accessible tubes are con-
tained in the voltage-resistance chart. The conditions under which
these readings should be obtained are given in figure 7-1.

4. WAVEFORM CHART

(See figure 7-2.)
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Z101
PLUG IN A S S E MB LY

NOTES:
1. RESISTANCE MEASUREMENTS FOR Z101 MADE WITH RANGE SWITCH ON 500

AND BATTERIES DISCONNECTED,
2. ALL VOLTAGE READINGS MADE WITH A 20,000 ~/V VOLTMETER EXCEPT (*)

IN WHICH CASE THE HIGHER MEASUREMENT WAS MADE WITH AN ELECTRO-
STATIC VOLTMETER.

3. ALL RESISTANCES ARE IN OHMS UNLESS OTHERWISE NOTED.
4. ALL VOLTAGES ARE D.C.
5. K = 1000 OHMS.
6. MEG = 1,000,000 OHMS.
7. NC =  NO CONNECTION.
8. oo = INFINITY.

Figure 7-1. Voltage-Resistance Chart

BATTERY VOLTS UNDER LOAD DURING MEASUREMENT:
BT 104 - - - -135V. BT I02 - - - - -1.50 V.
BT 103 - - - - - 1.50 V. BT 101 - - - - - 22.5 V.



Figure 7-2. Waveform Chart

CORRECTIVE Section 7
MAINTENANCE AN/PDR-27G Paragraph 4

Waveforms obtained at significant points in the radiacmeter
under normal operating conditions, and the test conditions under
which these wav-eforms are to be obtained are shown in figure 7-2.
Be sure to duplicate these conditions accurately when observing
the waveforms; if this is not done, the waveforms obtained may
differ from those shown in figure 7-2 even though the equipment
is operating correctly. These waveforms were obtained withan
oscilloscope having a 10-megacycle  band width.

5. TROUBLE SHOOTING CHART

(See table 7-l.)

Commonly encountered trouble symptoms, probable location of
faults, and procedures for locating defective components are con-
tained in the trouble shooting chart. Refer to figures 7-3, 7-4,
7-8 and 7-10 for the location of components mentioned in table 7-1.
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Figure 7-3. Radiacmeter, Showing Principal Components
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Figure  7 -4 .  Radiacmeter ,  End View,  Showing
Cal ibrat ion Potent iometers

Perform calibration at authorized
only.

calibration stations

a. GENERAL. -Radiac Set AN/PDR-27G was calibrated when
manufactured. Although recalibration may be necessary after re-
placement or repair of plug-in unit Z 101 or one of the G-M tubes,
it is not necessary, ordinarily, when other components or tubes
are replaced. Calibration is a tedious and difficult undertaking,
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and, should not be done unless extreme accuracy of indication is required.

The following equipment is required for complete calibration:

Either

(1) Radiac Calibrator Set AN/UDM-1

or

(2) (a) An accurately calibrated radium source weighing two (or more)
milligrams, or equivalent, and

(b) Accurate rulers or tapes for measuring the distance between the
radium source and the radiacmeter.

Calibration must be performed in an area free of large metallic objects.
This precaution Is necessary in order to avoid inaccuracies in the
calibration due to secondary radiation effects.

The mechanical zero of meter M101 has been deliberately suppressed
approximately 1 scale division (2 percent of full scale) below the O mark
on the scale. This has been done to compensate for nonlinearity inherent
in G-M tubes. Because of the suppression of the mechanical zero of the
meter, the scale indications between 5 percent and 100 percent of full stale
represent more accurately the true radiation intensity. Therefore, before
performing calibration under paragraph 6b, below, see that the meter pointer
rests approximately 1 scale division below the O mark on the scale. Move
the zero adjust lever on the side of the meter if necessary to effect this
setting.

b. CALIBRATION PROCEDURE

Calibration of this equipment necessitates the use of a radioactive
substance. Exercise due caution in the handling of the source. Obey all
radiation safety precautions. Perform the calibration as rapidly as
possible to avoid prolonged exposure to the radiation.

Step 1. Remove the calibration port. Check to see that the beta shield
covers the end of the radiac detector, then slip the detector into
the well of the radiacmeter.

Step 2. If a Radiac Calibrator Set AN/UTM-l is not available arrange the
equipment as indicated in figure 7-5. Measure and adjust each
distance carefully, then observe the radiacmeter indication; if it
differs by more then 10 percent fro, the specified value, adjust
the proper calibration potentianeter until the correct value is
indicated on the meter. If the weight of the radium source is not
2 milligrams, or if it is desired to calibrate the radiacmeter at
intensities not shown in figure 7-5, use the following formula to
find the relation between meter indication and distance between
radiaczneter and radium source:
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Figure 7-5. Calibration Set-Up and Values

where

R/hr =

w =

D =

radiation intensity in roentgens per hour

weight of radium source in milligrams

distance between radiacmeter and radium source
in inches
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6-1.

Step 3. After adjusting all ranges, turn range switch to OFF.

Step 4. Return the radium source to a safe location or remove
the equipment from the radiation field of the source.

Step 5. Replace the calibration port using rounded side of the
special wrench.

7. REMOVAL AND REPLACEMENT OF PARTS

a. REMOVAL OF V102. (See figure 7-6.)

Step 1.

Step 2.

Step 3.

Step 4.

Figure 7-6. Radiac Detector DT-106/PDR-27G, Exploded View

Turn the range switch to OFF.

Lift the radiac detector out of the well.

It is not necessary to remove the beta shield 0206, how-
ever if desired it may be removed by unscrewing and re-
moving the two screws H208.

Using the spanner end of the special wrench H301 (See
figure 1-1) furnished with the equipment, unscrew the re-
taining ring (0205) and remove it.

CAUTION
The mica window of V102 is 0.0005-inch thick. Do not
touch this window under any conditions. Damage to the
tube will result.
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Step 5. Being careful not to touch the mica window of V102, lift
out the guard H204.

Step 6. Unscrew threaded ring at the cord end of the probe using
the spanner end of the special wrench. Remove the cap;
be careful not to lose the “O” ring.

Step 7. Using long-nosed pliers, remove the anode clip 0207 from
the V102 anode cap.

Step 8. With your thumb, push the anode cap lightly into the hous-
ing, causing V102 to slide out of the front end of the probe
housing. To prevent damage to the lead Shield E201, care
should be taken to prevent the mounting cylinder 0208 from
sliding out with V102.

b. REPLACEMENT OF V102. (See figure 7-6.)

Step 1. Slip the “O” ring over the anode end of V102, then roll the
ring 0201 along the tube to within l/2-inch of the flange
near the mica window.

Step 2. Slide V102 into the housing until it is stopped by the “O”
ring. Do not attempt to install the tube in any other man-
ner. The l/2-inch spacing of the “O” ring on the tube is
essential so that the ring may slip into its proper position
when the tube is inserted in its housing.

Step 3. Use a large flat surface, being careful not to touch the
mica window. Hold the probe in a vertical position, with
the window end of the tube against the flat surface. Exert
light pressure until V102 rolls into its housing.

Step 4. Still holding the probe with the window facing down, re-
place the guard in the retaining ring. Screw the retain-
ing ring into the housing and tighten with the spanner end
of the special wrench.

Step 5. Insert the “O” ring in the rear of the housing,

Step 6. Using long nosed pliers, place the anode clip on the V102
anode cap.

Step 7. Screw the threaded ring into the rear of the housing. Us-
ing the spanner end of the special wrench, tighten the cap.
Then tighten the cable packing nut.
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Step 8. Replace the beta shield on the front of the probe.

c. REPLACING HIGH VOLTAGE AMPLIFIER V104 (3V4)
TUBE. –In some 3V4 tubes, the plate current will not cut off at
high voltages as required far proper operation in this equipment.
In such cases the current through the High Voltage Regulator V103
(BS-101) will be less than 15 microampere, which is the minimum
requirement for proper operation.

Therefore, when replacing the 3V4 tube it may sometimes be
necessary to try several tubes in order to select one which will
give satisfactory operation.

d. REMOVAL AND DIS-ASSEMBLY OF Z101 (See fig 7-3 and
7-7).

Figure 7-7. Trigger Amplifier Z-101, Disassembly

Step 1. Turn range switch to OFF.
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Step 2.

Step 3.

Step 4.

Step 5.

%ep 6.

Remove radiacmeter assembly from housing and lift clip
0117 from cap of Z101.

Using wrench H301, loosen nut which grounds and holds
stud of Z101 to chassis frame. If difficult to grasp Z101
to pull out of socket, use blunt end of pencil to push on lo-
cating pin end of Z101 while working top of the unit gently
side to side and out.

After removal from the radiacmeter, remove the four
screws around the base of Z101. Do not remove ground-
ing stud.

Apply hot soldering iron to contact pin while pulling as-
sembly from out of the can (fig. 7-7).

To gain access to the innermost parts of the assembly,
pull the side pieces of the assembly out of their slots; all
components are then accessible for replacement if nec-
essary (See fig. 7-8).

e. RE -ASSEMBLY AND REPLACEMENT OF Z101 (fig. 7-9)

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Replace side pieces by fitting into slots provided, being
careful to fit all parts snugly together.

Connect a piece of #20 gauge solid tinned bus wire ap-
proximately 4 inches long to the projecting lead of C113
(See figures 7-8 and 7-9). Bend the soldered joint care-
fully in the manner shown in figure 7-8.

Try the bus wire in the hole in the contact pin. If the
wire does not go thru the hole easily use hot soldering
iron to free excess solder from the hole.

Position the teflon tape inside the can as shown in figure
7-9 and orient the base assembly properly with respect
to the grounding stud on the can. Also check that the
ground clip at the base of Z101 is properly located.

Start the bus wire up thru the hole in the contact pin and
slide the assembly gently into the can. CAUTION - the
assembly should slide snugly into the can, if abnormally
tight remove from can and check to see that all parts are
snugly positioned in slots and soldered connections do not
project.
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Figure 7-8. Trigger Amplifier Z-101, Internal Components Layout
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Figure 7-9. Trigger Amplifier Z-101, Preparation for Re-assembly

Step 6. After assembly into the can, replace the four screws at
the base of the can, checking that the ground clip is prop-
erly mounted. Before replacing in radiacmeter, check
resistance measurements for agreement with those given
in figure 7-1.

Step 7. Plug into socket, tighten nut on grounding stud, and replace
clip to the contact pin.

8. COMPONENT CHARACTERISTICS

a. ELECTRON TUBES - Table 7-2 lists the operating voltages
and currents of all tubes in the radiac set. Table 7-3 lists the
characteristics of all the tubes in the radiac set.

NOTE
All tubes of a given type supplied with the equipment
shall be consumed prior to employment of tubes from
general stock.
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REFERENCES

Following is a list of applicable references available to the operating
and maintenance personnel of Radiac Set AN/PDR-27G.

AR 700-52 Logistics: Licensing and Control of
Radioactive Materials.

AR 755-380 Disposal of Supplies and Equipment:
Disposal of Unwanted Radioactive
Material.

DA Pamphlet 310-4 Index of Technical Manuals, Technical
Bulletins, Supply Manuals (Types 7,
8, and 9), Supply Bulletins,
Lubrication Orders, and Modification
Work Orders.

SB 11-573

SB 38-100

TB 11-6625-274-12/1

TB SIG 225

TB SIG 364

TM 11-1176

TM 11-1214

TM 11-1214A

TM 11-5527

Painting and Preservation Supplies
Available for Field Use for
Electronics Ccmmand Equipment.

Preservation, Packaging, and Packing
Materials, Supplies, and Equipment
Used by the Army.

Test Data for Electron Tube Test Sets
TV-7/U, TV-7A/U, TV-B/U, and
TV-7D/U.

Identification and Handling of
Radioactive Signal Item.

Field Instructions for Painting and
Preserving Electronics Cammand
Equipment.

Radiac Calibrator Set AN/UDM-1.

Instruction Book for Oscilloscope
os-8A/U.

Oscilloscope OS-8C/U.

Multimeters TS-352/U,
TS-352B/U.

TS-352A/U, and
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TM 11-6625-274-12

TM 11-6625-316-12

TM 11-6665-204-12

TM 38-750

Operator’s and Organizational
Maintenance Manual: Test Sets,
Electron Tube TV-7/U, TV-7A/U,
TV-7B/U, and TV-7D/U.

Operator and Organizational
Maintenance Manual: Test Sets,
Electron Tube TV-2/U, TV-2A/U,
TV-2B/U, and TV-2C/U.

Operator and Organizational
Maintenance Manual: Calibrator
Sets, Radiac TS -784/PD and
TS-784A/PD.

Army Equipment Record Procedures.
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BASIC ISSUE ITEMS LIST

Section I. INTRODUCTION

1. General
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APPENDIX III

MAINTENANCE ALLOCATION

Section I. INTRODUCTION

1. General

a. This appendix assigns maintenance functions to be performed on
components, assemblies, and subassemblies by the lowest appropriate
maintenance category.

b. Columns in the maintenance allocation chart are as follows:

(1)

(2)

Part or component. This column shows only the nomenclature or
standard item name. Additional descriptive data are included
only where clarification is necessary to Identify the component.
Components, assemblies, and subassemblies are listed in top-
down order. That is, the assemblies which are part of a
component are listed immediately below that component, and
subassemblies which are part of an assembly are listed
immediately below that assembly. Each generation breakdown
(components, assemblies, or subassemblies) is listed in
disassembly order or alphabetical order.

Maintenance function. This column indicates the various
maintenance functions allocated to the categories.

(a) Service. TO clean, to preserve, and to replenish lubricants.

(c)Inspect. TO verify serviceability and detect incipient
electrical or mechanical failure by

(d) Test. To verify serviceability and
electrical or mechanical failure by
such as gages, meters, etc.

scrutiny.

to detect incipient
use of special equipment

components, assemblies,
components, assemblies,

(f) Repair. To restore an item to serviceable condition through
correction of a specific failure or unserviceable condition.
This function includes but is not limited to welding, grind-
ing, riveting, straightening, and replacement of parts other
than the trial and error replacement of running spare type
items such as fuses, lamps, or electron tubes.

(g) Align. To adjust two or more components of an electrical
system so that their functions are properly synchronized.

AIII-1



(h) Calibrate. To determine, check, or rectify the graduation
of an instrument, weapon, or weapons system, or components
of a weapons system.

(i) Overhaul. To restore an item to completely serviceable
condition as prescribed by serviceability standards
developed and published by heads of technical services.
This is accomplished through employment of the technique of
“Inspect and Repair Only as Necessary” (IROAN). Maximum
utilization of diagnostic and test equipment is combined with
minimum disassembly of the item during the overhaul process.

(j) Rebuild. To restore an item to a standard as near as
possible to original or new condition in appearance,
performance, and life expectancy. This is accomplished
through the maintenance technique of complete disassembly
of the item, inspection of all parts or components, repair or
replacement of worn or unserviceable elements using original
manufacturing tolerances and/or specifications and subsequent
reassembly of the item.

(3) Operator, organizational, direct support, general support, and
depot. The symbol X indicates the categories responsible for
performing that particular maintenance operation, but does
not necessarily indicate that repair parts will be stocked at
that level. Categories higher than those marked by X are
authorized to perform the indicated operation.

(4) Tools required. This column indicates codes assigned to each
individual tool equipment, test equipment, and maintenance
equipment referenced. The grouping of codes in this column of
the maintenance allocation chart indicates the tool, test, and
maintenance equipment required to perform the maintenance
function.

(5) Remarks Entries in this column will be utilized when
necessary to clarify any of the data cited in the preceding
Column.

c. Columns in the allocation of tools for maintenance functions are
as follows:

(1) Tools required for maintenance functions. This column lists
tools, test, and maintenance equipment required to perform the
maintenance functions.

(2) Operator, organizational, direct support, general support, and
depot. The dagger (/) symbol indicates the categories normally
allocated the facility.

(3) Tool code. This column lists the tool code assigned.

AIII -2



2. Maintenance by Using Organizations

When this equipment is used by signal services organization
organic to theater headquarters or communication zones to provide
theater communications, those maintenance functions allocated up to and
including general support are authorized to the organization operating
this equipment.
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APPENDIX IV

ORGANIZATIONAL, DIRECT AND GENERAL SUPPORT AND DEPOT REPAIR PARTS LISTS

Section I. INTRODUCTION

1. General

a. This appendix contains organizational, direct and general support
and depot repair parts and special tools lists.

(1) The Organizational maintenance repair parts and special tools
list lists repair parts authorized for organizational
maintenance and is a basis for requisitioning by organizations
which are authorized the major item of equipment. End items
of equipment are issued on the basis of allowances
prescribed in equipment authorization tables and other
documents that are a basis for requisitioning.

(2) The direct and general support and depot, maintenance repair
parts and special tools list lists the quantities of repair
parts authorized for direct and general support maintenance
and is a  basis for requisitioning authorized parts. It is
also a guide for depot maintenance in establishing initial
levels of spare parts.

(1) Source. maintenance, and recoverability code. Source,
maintenance, and recoverability codes indicate the technical
service responsible for supply, the maintenance category at
which an item is stocked, categories at which an item is
installed or repaired, and whether an item is repairable or
salvageable. The source code column is divided into four
parts.

(a) Column A. This column Indicates the materiel code and
designates the area of responsibility for supply. AS 310-1
defines the basic numbers used to identify the materiel code.
If the part is Signal materiel responsibility, the column is
left blank.

(b) Column B. This column indicates the point withln the
maintenance system where the part is available. “P"
indicates that the repair part is a high mortality part;
procured by technical services, stocked in and supplied from
the technical service depot system, and authorized for use at
indicated maintenance categories. “P1” indicates that the
repair part is a low mortality part; procured by technical
services, stocked only in and supplied from technical service
key depots, and authorized for installation at indicated
maintenance categories.
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(c) Column C. This column indicates the lowest maintenance
category authorized to install the part.
"O" - Organizational maintenance (operator and organizational).
"H" - Direct support maintenance.

(d) Column D. Not used.

(2) Federal stock number. This column lists the 11-digit Federal
stock number.

(3) Designation by model. Not used.

(4) Description. Nomenclature or the standard item name and
brief identifying data for each item are listed in this column.
When requisitioning, enter the nomenclature and description.

(5) Unit of issue. The unit of issue is each unless otherwise
indicated and is the supply term by which the individual item
is counted for procurement, storage, requisitioning, allowances,
and issue purposes.

(6) Empendability. Nonexpendable items are indicated by NX.
Expendable items are not annotated.

(7) Quantity incorporated in unit. This column lists the
quantity of each part found in a given assembly, component, or
equipment.

(8) Organizational. An asterisk (*) indicates that an item is not
authorized for stockage but if required, may be requisitioned
for immediate use only.

(9) Direct support. No parts authorized for stockege.

(10) General. support. The numbers in this column indicate quantities
of repair parts authorized- for initial stockage for use in
general support maintenance. The quantities are based on 100
equipments to be maintained for a 15-day period.

(11) Depot. The numbers in this column indicate quantities of
repair parts authorized for depot maintenance and for initial
stockage for maintenance, and for supply support to lower
categories. The entries are based on the quantity required for
rebuild of 100 equipments.

(12) Illustration. The “Item No.” column lists the reference
designations that appear on the part in the equipment. These
same designations are also used on any illustrations of the
equipment. The numbers in the “Figure No.” column refer to
the illustrations where the part is shown,
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2. Parts for Maintenance

When this equipment is used by signal service organizations organic
to theater headquarters or communication zones to provide theater
communications, those repair partS authorized UP to and including
general support are authorized for stockage by the organization operat-
ing this equipment.

3. Electron Tubes

The consumption rates given for tubes are conservative theoretical.
estimates and are provided for use only when more complete information,
such as data based on operating experience, is not available. These
figures are based on levels and requirements for equipment actually in
use, not on authorizations or equipment stored in depots.

b. Requisitioning Information

a. The allowance factors are based on 100 equipments. In order to
determine the number of parts authorized for initial stockage for the
specific number of equipments supported, the following formula will be
used and carried out to two decimal places.

specific number of equipments supported 

Number of parts authorized for initial stockage.

b. Fractional values obtained from above computation will be rounded
to whole numbers as follows:

(1) When the total number of parts authorized is less than 0.5,
the quantity authorized will be zero.

(2) When the total number of parts authorized is between 0.5 and
1.0, the quantity authorized will be one.

(3) For all values above one, fractional values below 0.5 will
revert to the next lower whole number and fractional value
0.5 and above will advance to the next higher whole number.

c. The quantities determined in accordance with the above computation
represent the initial stockage for a 15-day period.
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By Order of the Secretary of the Army:

HAROLD K. JOHNSON,
General, United States Army,

Official: Chief of Staff.
J. C. LAMBERT,
Major General, United States Army,
The Adjutant General.

Distribution:
Active Army:

USASA (2)
CNGB (1)
CC-E (7)
Dir of Trans (1)
CofEngrs (1)
TSG (1)
CofSptS (1)
USACDCEA (1)
USACDCCBRA (1)
USACDCEA (1)
USACDCOA (1)
USACDCQMA (1)
USACDCTA (1)
USACDCADA (1)
USACDCARMA (1)
USACDCAVNA (1)
USACDCARTYA (1)
USACDCSWA (1)
USACDCCEA, Ft Huachuca (1)
USACDCEC (10)
USAMC (5)
USCONARC (5)
ARADCOM (5)
ARADCOM Rgn (2)
OS Maj Comd (4) except

USASETAF (10)
USARHAW (10)

LOGCOMD (2)
USAMICOM (4)
USASMC (2)
USASCC (4)
MDW (1)
Armies (2) except

Third (10)
EUSA (10)

Corps (2)
USAC (3)
Div (2) except

11th Air Aslt Div (3)
USATC (2)
USMA (5)

TAGO 6688B-Mar. 205-198 0-66

Svc Colleges (2)
Br Svc Sch (2) except

USACMLCS (5)
MFSS (5)
USAQMS (5)
USA Ms & Ammo Cen and

Sch (5)
WSMR (5)
WRAMC (5)
WBGH (5)
Instl (2) except

Ft Monmouth (70)
Ft Gordon (10)
Ft Knox (12)
Ft Hancock (4)
Ft Huachuca (10)
Ft Carson (25)
Cp Desert Rock (5)

Army Pic Cen (2)
Army Dep (2) except

SAAD (30)
TOAD (14)
FTWOAD (10)
LEAD (7)
SHAD (3)
NAAD (5)
SVAD (5)
CHAD (3)
ATAD (10)
LBAD (14)

Gen Dep (2)
Sig Sec Gen Dep (5)
Sig Dep (12)
Sig Fld Maint Shops (2)
AMS (1)
Edgewood Arsenal (8)
USAERDAA (2)
USAERDAW (12)
APG (5)
DPG (5)
USACRREL (2)



USA Engr R&D Lab (5)
Units organized under following

TOE’s (2 copies each):
1 - 5 8
1-100
1-101
1–102
1-128
1–145
1-146
1-147
1-148
1–155
1-156
1-157
1-158
1–165
1-166
1–167
3-7
3-47
3-77
3-217
3-267
3-500 (HA,

HB, HC,
IA, IB,
FA, FB,
GA, JA)

5-25
5-26
5-38
5-115
5-116
5-127
5-137
5-145
5-146
5-155
5-156
5-215
5-216
5-225
5-226
5-500 (MA)
5-600
5-601
6-100
6-101
6-300
6-302
6-365
6-366
6-401

6-405
6-425
6-426
6-501
6-525
6-526
6-555
6-556
6-565
6-575
6-576
6-700
6-701
6-702
6-705
6-706
6-715
6-716
6-725
6-726
6-727
7-2
7-4
7-25
7-26
7-35
7-36
7-42
7-55
7-56
7-100
7-102
8-25
8-26
8-27
8-35
8-36
8-37
8-57
8-65
8-66
8-67
8-112
8-122
8-127
8-128
8-137
8-147
8-167
8-187
8-204

8-500 (AA,
AH, FB,
GC, GE,
GD, IA,
IB, ID,
IE, JA,
JB, KJ,
KL, KM,
KN, LA,
LB, MB,
MC, NA,
NB, OA,
& RA)

8-510
8-520
8-551
8-563
8-565
8-566
8-567
8-571
8-581
8-590
8-650
8-667
9-12
9-17
9-22
9-47
9-87
9-227
9-357
9-377
9-500 (AA,

AC, KA,
KC)

9-510
10-7
10-17
10-37
10-45
10-47
10-48
10-105
10-107
10-349
10-445
10-447
10-467
10-500 (BH,

BI, BJ,
BK, BL,
GA, GC,
GF, GI)

11-16
11–32
11-57
11-97
11-98
11-117
11-155
11-157
11-158
11–358
11-500 (AA-

AC)
11-587
11-592
11-597
12-52
12-56
17-4
17-15
17-16
17-26
17–32
17-35
17-36
17-42
17-46
17-51
17-52
17-55
17-56
17-65
17-66
17-75
17-76
51-1
17-95
17-96
17-100
17-102
17-105
17-106
17-135
17-136
17-200
17-201
17-205
17-206
29-1
29-5
29-6
29-7
29-11
29-15
29-17
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29-21 55-302 29-311 44-85
29-25 57-4 30-600 (AA- 44-86
29-27 57-42 AE) 44-235
29-41 57-100 37-4 44-500 (GA)
29-45 57-102 37-42 44-535
29-46 29-65 37-100 44-536
29-51 29-75 37-102 44-544
29-56 29-77 39-51 44-545
51-2 29-85 39-401 44-546
55-111 29-86 41-2 44-547
55-121 29-87 41-500 (AA- 44-548
55-157 29-97 AC) 44-568
55-201 29–105 44-2 47-2
55-202 29-307 44-12 47-42

NG: State AG (3); units—same as Active Army except allowance
is one copy to each unit.

USAR: None.
For explanation of abbreviations used, see AR 320-50.
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