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Changes in force: C 1, C 4, C 5, and C 6

TM 11-5543
C 6

CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY

No. 6 W A S H I N G T O N , D.C., 16 April 1968

R A D I A C  S E T S  A N / P D R - 2 7 A ,  A N / P D R - 2 7 C ,  A N D
AN/PDR-27E INCLUDING REPAIR PARTS AND

SPECIAL TOOL LISTS

T M  1 1 - 5 5 4 3 , August 1952, is changed as follows:
The title is changed as shown above.

Note. The parenthetical reference to previous changes (example: page
4 of C 5) indicates that pertinent material was published in that change.
Inside front cover (page 1 of C 5, 23 Sep 65). Delete the warning

not ice  and subst i tute :

W A R N I N G !
R A D I A T I O N  H A Z A R D

Co 60 or RA 226

R a d i o a c t i v e  T e s t  S a m p l e  M X - 1 0 8 3 / P D R - 2 7  c o n t a i n s  t h e  e q u i v a -
lent  o f  5  microcur ies  o f  cobal t  60 ;  Radioact ive  Test  Sample  MX-
1 0 8 3 B / P D R - 2 7  c o n t a i n s  7  m i c r o g r a m s  o f  r a d i u m .  B e  e x t r e m e l y

careful while using these test samples, and follow safe procedures

for  handl ing,  storage,  and disposal  (AR 700-52,  AR 755-15,  TB

3 - 6 6 6 5 - 2 0 0 - 1 2 ,  a n d  T B  3 - 6 6 6 5 - 2 0 1 - 1 2 ) .
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Change DA Pam 310-4 to DA Pam 310-7 in the following places:
Page  3-1 ,  section 3, paragraph 1, step 5 (page 2 of C 4, 26
Feb 63), n o t e .
Page 6-0, section 6, paragraph 5 (page 7 of C 4, 26 Feb 63),

chart. Item No. 3, in the Item c o l u m n .
Paragraph 7 (page 9 of C 4, 26 Feb 63), chart. Item No. 3,
in the Item c o l u m n .

Page 8-22, section 9, paragraph 2b (page 3 of 3 of C 5, 23 Sep 65),
line 3.

Add or  AN/UDM-1A af ter  AN/UDM-1 in  the  fo l lowing  p laces :
Page 7-8, section 7, paragraph 6a (page 19 of C 1, 3 Feb 55),
line 2.
Page 8-22, section 9, paragraph 3a (page 3 of C 5, 23 Sep 65).
Paragraph 8 (page 5 of C 5, 23 Sep 65), line 3 of n o t e  a n d
lines 3 and 5 of paragraph.

Page III. Delete the destruction proceedings in their entirety.
Page  1-1 .  Delete  paragraphs 1 .1  and 1 .2  (page 2  o f  C 5 ,  23  Sep

65) and substitute:

1.1 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 310-7.  Refer  to  the  latest  i ssue  o f  DA Pam 310-7

t o  d e t e r m i n e  w h e t h e r  t h e r e  a r e  m o d i f i c a t i o n  w o r k  o r d e r s
(MWO’S)  perta ining  to  the  equipment .

1.2 Forms and Records
a.  Reports  o f  Maintenance  and Unsat is fac tory  Equipment .  U s e

equipment  forms and records  in  accordance  with  instruct ions  in

T M  3 8 - 7 5 0 .
b.  Report ing  o f  Packaging  and Handl ing  Def ic i enc ies .  Fill  out

a n d  f o r w a r d  D D  F o r m  6  ( R e p o r t  o f  P a c k a g i n g  a n d  H a n d l i n g
D e f i c i e n c i e s )  a s  p r e s c r i b e d  i n  A R  7 0 0 - 5 8  ( A r m y ) ,  N A V S U P
P u b l i c a t i o n  3 7 8  ( N a v y ) ,  A F R  7 1 - 4  ( A i r  F o r c e ) ,  a n d  M C O

P 4 6 1 0 - 5  ( M a r i n e  C o r p s ) .
c .  D i s c r e p a n c y  i n  S h i p m e n t  R e p o r t  ( D I S R E P )  ( S F  3 6 1 ) .  F i l l

o u t  a n d  f o r w a r d  D i s c r e p a n c y  i n  S h i p m e n t  R e p o r t  ( D I S R E P )

(SF 361)  as  prescr ibed in  AR 55-38 (Army) ,  NAVSUP Pub 459
( N a v y ) ,  A F M  7 5 - 3 4  ( A i r  F o r c e ) ,  a n d  M C O  P 4 6 1 0 . 1 9  ( M a r i n e

C o r p s ) .
d .  R e p o r t  o f  E q u i p m e n t  M a n u a l  I m p r o v e m e n t s .  R e p o r t  o f

errors ,  omiss ions ,  and recommendations  for  improving this  man-
ual by the individual user is encouraged. Reports should be sub-

mitted  on  DA Form 2028 (Recommended Changes  to  DA Publ ica-

t ions)  and forwarded direct  to  Commanding General ,  U.S .  Army
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E l e c t r o n i c s  C o m m a n d ,  A T T N :  A M S E L - M E - N M P - A D ,  F o r t
Monmouth, N.J. 07703.
Page 3-2, section 3, paragraph 3 (page 11 of C 1, 3 Feb 55). Make

the  fo l lowing  changes :
In the note, delete the last sentence.

Page  3-3 ,  section 3, paragraph 3, step 5, line 5. Delete 15 to 30
mr/hr  and subst i tute :  within  the  scale  l imits .

Step 6, line 5. Delete 12 to 22 mr/hr and substitute: within the
scale limits.

Step 7, line 4. Delete 1.5 to 2.5 mr/hr and substitute: within the
scale limits.

Step 8 ,  l ine  5 .  Delete  0 .18  to  0 .30  mr/hr  and subst i tute :  within
the scale limits.

Table 3-1 (page 12 of C 1, 3 Feb 55). Delete table 3-1.
Page  4-3 ,  sect ion  4 ,  paragraph 5g .  Delete  the  CAUTION not ice

and subst i tute :
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 authorized by the individ-

ual commander.
Page 6-0, sect ion  6 .  Make the  fo l lowing  changes :

Paragraph 5 (page 7 of C 4, 26 Feb 63), chart. In the “Item”

co lumn,  a f ter  i tem No.  8  add the  fo l lowing:
Caution: The batteries must be removed if the equipment

is in storage or in a standby condition.

Paragraph 7 (page 10 of C 4, 26 Feb 63), chart. In the “Item”
column, after item No. 8, add the following:

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

After item No. 9, add:

Procedure
INt&n Item

Normal condition or result Reference

1 0 TEST SAMPLE . . . . Test sample has identifica- Sec 6, para 9.
tion tag and meets min-
imum leakage  requ i re -
ments as determined by
wipe test.

.  Wim12)

After paragraph 8 (page 11 of C 4, 26 Feb 63), add:

9. Wipe Test
The purpose of the wipe test is to detect radioactive contamination
(leakage) of the test sample. This test must be performed semi-
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annually under the direct supervision of the Radiological Protec-

tion Officer. To perform the wipe test, refer to TB 3-6665-200-12
( M X - 1 0 8 3 / P D R - 2 7 )  o r  t o  T B  3 - 6 6 6 5 - 2 0 1 - 1 2  ( M X - 1 0 8 3 B /
P D R - 2 7 ) .

N o t e .  In  add i t i on  t o  the  w ipe  t e s t  p ro cedures ,  TB  3 -6665 -200 -12  and
T B  3 - 6 6 6 5 - 2 0 1 - 1 2  a l s o  c o n t a i n  d a t a  p e r t a i n i n g  t o  i n s p e c t i o n ,  t a g g i n g ,
handling, and storing of test samples.

P a g e  7 - 8 ,  sect ion  7 ,  paragraph 6  (page  2  o f  C 5 ,  23  Sep 65) .
Delete the paragraph heading and substitute: 6. Depot Calibra-
t i o n

Page  8-22,  section 9 (page 3 of C 5, 23 Sep 65). Make the follow-

i n g  c h a n g e s :
Paragraph 4b (page 3 of C 5, 23 Sep 65), line 1. Change 15
minutes to 5 minutes.

Paragraph 8 (page 5 of C 5, 23 Sep 65), lines 3 and 5 of note  
and line 5 of paragraph. Change TM 11-1176 to TM 11-1176

o r  T M  1 1 - 6 6 6 5 - 2 1 7 - 1 5 .

Add section 10 after section 9:

SECTION 10
DEMOLITION OF MATERIEL TO PREVENT ENEMY USE

1. Authority for Demolition
The demol i t ion  procedures  g iven in  paragraph 2  wi l l  be  used to
prevent the enemy from using or salvaging this equipment. Demo-
lition of the equipment will be accomplished only upon the order
o f  the  commander .

2. Methods of Destruction
a. Smash. Use sledges, axes, hammers, crowbars, 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

batter ies .
(2) Use the heaviest tool available to smash the dial, knobs,

batteries, and tubes, and smash as many of the exposed parts of 
the cover as possible.

Warning: Be extremely careful with explosives and incen-
diary devices. Use these items only when the need is urgent.

b. Burn. Burn the technical manuals first. Burn as much of the
equipment as is flammable; use gasoline, oil, flamethrowers, and
similar materials. Pour gasoline on the internal wiring and ignite
it. Use a flamethrower to burn spare parts, or pour gasoline on
the spares and ignite them. Use incendiary grenades to complete
the destruction of the set.

c.  Dispose. Bury or scatter destroyed parts or throw them into
nearby waterways. This is particularly important if a number of

parts have not been completely destroyed.
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3. Handling and Disposal of Radioactive Material
W a r n i n g :  F O l lO W  t h e  p r o c e d u r e s  f o r  s a f e  h a n d l i n g  a n d

disposal of radioactive materials as directed in a through e b e l o w .

a. TB SIG 225.

b. A R  7 0 0 - 5 2 .
c. A R  7 5 5 - 1 5 .
d. T B  3 - 6 6 6 5 - 2 0 0 - 1 2 .

e. T B  3 - 6 6 6 5 - 2 0 1 - 1 2 .
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Appendix I (page 5 of C 5, 23 Sep 65). Delete the appendix and

subst i tute :

APPENDIX I
REFERENCES

Following is a list of applicable references available to the opera-
t o r  m a i n t e n a n c e  a n d  p e r s o n n e l  o f  R a d i a c  S e t s  A N / P D R - 2 7 A ,

A N / P D R - 2 7 C ,  a n d  A N / P D R - 2 7 E ,

A R  7 0 0 - 5 2

A R  7 5 5 - 1 5

D A  P a m  3 1 0 - 4

D A  P a m  3 1 0 - 7

S B  1 1 - 6
T B  S I G  2 2 5

T B  S I G  3 5 5 - 1

T B  S I G  3 5 5 - 2

T B  S I G  3 5 5 - 3

T B  S I G  3 6 4

T B  3 - 6 6 6 5 - 2 0 0 - 1 2

T B  3 - 6 6 6 5 - 2 0 1 - 1 2

T M  1 1 - 1 1 7 6
T M  1 1 - 1 2 1 4

T M  1 1 - 6 6 2 5 - 2 7 4 - 1 2

T M  1 1 - 6 6 2 5 - 3 1 6 - 1 2

6

Licensing and Control of Sources of Ioniz-
ing  Radiat ion

Disposal  o f  Unwanted Radioact ive  Mater -
ial

I n d e x  o f  T e c h n i c a l  M a n u a l s ,  T e c h n i c a l

Bul let ins ,  Supply  Manuals  ( types  7 ,  8 ,
and 9) ,  Supply Bul let ins ,  and Lubrica-
t ion  Orders

U.S.  Army Equipment  Index o f  Modi f ica-
t ion  Work  Orders

Dry  Battery  Supply  Data

I d e n t i f i c a t i o n  a n d  H a n d l i n g  o f  R a d i o -

act ive  Signal  I tems
D e p o t  I n s p e c t i o n  S t a n d a r d  f o r  R e p a i r e d  

S i g n a l  E q u i p m e n t
D e p o t  I n s p e c t i o n  S t a n d a r d  f o r  R e f i n i s h -

ing Repaired Signal  Equipment
D e p o t  I n s p e c t i o n  S t a n d a r d  f o r  M o i s t u r e

and Fungus Resistant  Treatment
Field  Instruct ions  for  Paint ing and Pre-

s e r v i n g  E l e c t r o n i c s  C o m m a n d  E q u i p -

60,

226,

m e n t
R a d i o a c t i v e  T e s t  S a m p l e ,  C o b a l t

G a m m a ,  M X - 1 0 8 3 / P D R - 2 7
R a d i o a c t i v e  T e s t  S a m p l e ,  R a d i u m

G a m m a ,  M X - 1 0 8 3 B / P D R - 2 7
R a d i a c  C a l i b r a t o r  S e t  A N / U D M - 1
Instruct ion Book for  Osc i l loscope

O S - 8 A / U .
O p e r a t o r ’ s  a n d  O r g a n i z a t i o n a l  M a i n t e -

nance Manual: Test Sets, Electron Tube

T V - 7 / U ,  T V - 7 A / U ,  T V - 7 B / U ,  a n d  T V -

7 D / U
Operator  and Organizat ional  Maintenance

Manual :  Test  Sets ,  Electron Tube  TV-

2 / U ,  T V - 2 A / U ,  T V - 2 B / U ,  a n d  T V -
2 C / U
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T M  1 1 - 6 6 2 5 - 3 6 6 - 1 5  O r g a n i z a t i o n a l ,  D S ,  G S ,  a n d  D e p o t  M a i n -

tenance M a n u a l : Multimeter T S -

3 5 2 B / U
T M  1 1 - 6 6 2 5 - 5 3 9 - 1 5  O p e r a t o r ,  O r g a n i z a t i o n a l ,  F i e l d  a n d  D e p o t

Maintenance Manual :  Test  Sets ,  Trans-

i s t o r  T S - 1 8 3 6 / U
T M  1 1 - 6 6 6 5 - 2 0 4 - 1 2  O p e r a t o r  a n d  O r g a n i z a t i o n a l  M a i n t e n a n c e

M a n u a l :  C a l i b r a t o r  S e t s ,  R a d i a c  T S -
7 8 4 / P D  a n d  T S - 7 8 4 A / P D

T M  1 1 - 6 6 6 5 - 2 1 7 - 1 5  O r g a n i z a t i o n a l ,  D S ,  G S ,  a n d  D e p o t  M a i n -

tenance Manual :  Radiac  Cal ibrator  Set
A N / U D M - 1 A

T M  3 8 - 7 5 0 Army Equipment  Record  Procedures
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DEPARTMENT OF THE ARMY
WASHINGTON 25, D.C., 22 August 1952

TM 11-5543 is published for the information and guidance of all
concerned.

[AG 413.44 (30 Jul 52)]

BY ORDER OF THE SECRETARY OF THE ARMY:

O F F I C I A L: J .  L A W T O N  C O L L I N S

W M .  E .  B E R G I N Chief of Staff, United States Army

Major General, USA
The Adjutant General

DISTRIBUTION:
A c t i v e  A r m y :

Tech Svc (1) ; Tech Svc Bd (1) ; AFF Bd (ea Svc Test Sec)
(1) ;  AFF (5) ;  AA Comd (2) ; OS Maj Comd (5) ; Base
Comd (5)  ;  Log Comd (5)  ;  A (20)  ;  MDW (5)  ;  CHQ
(2) ; FT (2) ; Sch (5) except 11 (25) ; Gen Dep (2) ;
Dep 11 (20) except Sig Sec, Gen Dep (10) ; Tng Div (2) ;

POE (10) ; OSD (2) ; Lab 11 (5) ; Mil Dist (3) ; 4th & 5th
Ech Maint Shops 11 (3) ;  Two (2) copies to each of the

following T/O & E’s: 11-107 ; 11-127A ; 11-128 ; 11-500,
CA, CB, CC, CD ; 11–587 ; 11-592 ; 11-597.

NG:  Same as Active Army except one copy to each unit.

O R C :, Same as Active Army except one copy to each unit.

For explanation of distribution formula, see SR 310-90-1.

This manual is a reprint of Department of the Navy manual NAVSHIPS
91424(A), Radiac Set AN/PDR-27A, 20 March 1951, published for use within
the Department of the Army by permission of the Department of the Navy.
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DESTRUCTION OF ABANDONED
MATERIAL IN THE COMBAT ZONE

In case it should become necessary to prevent the cap-
ture of this equipment, and when ordered to do so, DES-
TROY IT SO THAT NO PART OF IT CAN BE SALVAGED,
RECOGNIZED,  OR USED BY THE ENEMY.  BURN ALL
PAPERS AND BOOKS.

M e a n s :

1 .  Explos ives  when provided .
2 .  H a m m e r s ,  a x e s ,  s l e d g e s ,  m a c h e t e s ,  o r  w h a t e v e r

heavy object is readily available.
3. Burning by means of incendiaries such as gasoline,

oil, paper or wood.
4 .  Grenades  and shots  f rom avai lable  f i rearms.
5 .  Burying al l  debris  where  poss ible  and when t ime

p e r m i t s .
6. Throwing overboard or disposing of in streams or

other bodies of water.

P r o c e d u r e :
1. Obliterate all identifying marks. Destroy nameplates

and circuit labels.
2. Demolish all panels, castings, switch and instrument

b o a r d s .
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3. Destroy all controls, switches, relays, c o n n e c t i o n s ,
and meters.

4. Rip out all wiring and cut interconnections of elec-
trical equipment. Smash gas, oil and water cooling
systems in gas engine generators, etc.

5. Smash every electrical or mechanical part, whether
rotating, moving or fixed.

6. Break up all, operating instruments such as keys,
phones ,  microphones ,  e tc .

7. Destroy all classes of carrying cases, straps, con-
ta iners ,  e tc .

8. Bury or scatter all debris.

DESTROY EVERYTHING!

SAFETY NOTICE

The attent ion  o f  o f f i cers  and operat ing  personnel  i s
directed to Chapter 67 of the Bureau of Ships Manual or
superseding instruct ions  on the  subject  o f  radio -safety
precautions to be observed.

This equipment employs voltages which are dangerous and
may be fatal if contacted by operating personnel. Extreme
caution should be exercised when working with the equip-
ment .

While every practicable safety precaution has been in-
corporated in this equipment, the following rules must be
strictly o b s e r v e d :

RADIOLOGICAL SAFETY WARNING:

All personnel working in high-intensity levels of radio-
activity must exercise caution to prevent bodily damage.
While the radiation from radioactive substances usually
cannot be seen or felt,  prolonged or intensive exposure
may result in serious damage. Three tenths of a roentgen
per week (.3R/wk) is considered to be the maximum a-
mount of such radiation which can be absorbed continu-
ously, each week as a peace time tolerance dose.

IV



When us ing  the  radioact ive  source  required  for  ca l i -
bration of this equipment, exercise due care in handling
it. The safety instructions enclosed herein, and with the
source, must be closely followed.

KEEP AWAY FROM LIVE CIRCUITS:

Operating personnel must at all times observe all safety
regulat ions .  Do  not  change  tubes  or  make adjustments
inside equipment with high voltage supply on. Under cer-
tain conditions dangerous potentials may exist in circuits
with power controls in the off position due to charges re-
tained by capacitors. To avoid casualties, always remove
power and discharge and ground circuits prior to touching
them.

DON’T SERVICE OR ADJUST ALONE:

Under no circumstances should any person reach within
or enter the enclosure for the purpose of servicing or ad-
justing the equipment without the immediate presence or
ass istance  o f  another  person capable  o f  render ing  a id .

RESUSCITATION

AN APPROVED POSTER ILLUSTRATING THE

RULES FOR RESUSCITATION BY THE PRONE

PRESSURE METHOD SHALL BE PROMINENT-

LY DISPLAYED IN EACH RADIO,  RADAR,

RADIAC, OR SONAR ENCLOSURE. POSTERS

MAY BE OBTAINED UPON REQUEST TO THE

BUREAU OF MEDICINE AND SURGERY.

V
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GENERAL
DESCRIPTION

Section 1
Paragraph 1

SECTION 1
GENERAL DESCRIPTION

1. PURPOSE AND BASIC PRINCIPLES.

Radiac Set AN/PDR-27A is a portable, watertight, bat-
tery-operated radiation detector and indicator. It is cap-
able of detecting and measuring beta and gamma radiations
together ,  or  gamma radiat ions  a lone .  Radiacmeter  I M -
6 3 / P D R - 2 7 A is the main unit of the radiac set, and is
equipped with a carrying handle, or may be carried by an
external ly  connected  shoulder  harness .  Radiac  Detector
D T - 5 3 / P D R - 2 7  is a probe attached externally, by means
of a self-retracting cable, to the radiacmeter. The detec-
tor is normally carried in an external well on the radiac-
meter and can be easily removed. When measuring gamma
radiation, the detector can be used in or out of the well;
beta radiations, however, can only be detected when the
detector is removed from the well and the beta shield on
the probe is moved aside. The  radiacmeter  a lso  houses
an electronic chassis, an indicating meter, and dry bat-
teries. Case C Y - 9 6 3 / P D R - 2 7 A  is a light-weight carrying
case which houses the detector, Radioactive Test Sample
M X - 1 0 8 3 / P D R - 2 7 ,  Headset H-43/U, Harness S T - 1 1 9 / P D R -
2 7 spare tubes, spare batteries, a wrench, and instruction
b o o k s .

G e i g e r - M u e l l e r  t u b e s  ( G - M ) 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 whose average repetition rate is pro-
portional to the average radiation field intensity in the
vic inity  o f  the  G-M tubes .  Visual  indicat ion is  provid-
ed by a meter reading proportional to the pulse recept-
ion rate; aural indication is provided by headphones in
which  a  c l i ck  i s  heard  for  each  rece ived  pulse .
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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
may be selected by means of a switch 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 tube
has a mica end-window covered by a removable metal beta
shield. The shield can be displaced for beta-plus-gamma
radiation readings, and is left in place for gamma radiation
readings  a lone .  The  two less  sensi t ive  ranges  ut i l ize  a
Navy type BS-2 G-M tube, which is contained inside the
radiacmeter housing. Only gamma radiation field strength
can be measured on these two less sensitive ranges.

2. DESCRIPTION OF UNITS (See tables 1-1 and 1-2).

Radiac  Set  AN/PDR-27A cons ists  o f  the  components
listed in tables 1-1 and 1-2.

a. CASE CY-963/PDR-27A. The carrying case houses all
other radiac set units. It is equipped with carrying handles
and hasps, is fabricated from sheet aluminum, and is so
constructed that  i t  can be  complete ly  d isassembled for
decontamination. A spare parts compartment is provided
in the case.

b .  R A D I A C M E T E R  I M - 6 3 / P D R - 2 7 A .  T h e  r a d i a c m e t e r
consists of three 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
b a t t e r y  c o m p a r t m e n t .  T h e  p a n e l  c a s t i n g  p r o v i d e s  t h e
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.
All joints between castings are made watertight by the
use  o f  rubber  “0”  r ing  gaskets  and screws to  draw the
joints tight.

The indicating meter is of the scale changing type and
is connected to the range switch by means of ladder chain
and sprockets  with  the  result  that  the  meter  is  d irect
reading on all ranges.
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Figure  1-3 .  Radiacmeter  IM-63/PDR-27A,  Inside  View
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The battery power is conveyed to the electronic chassis
thru the wall of the battery compartment by means of a
waterproof  feed-through,  e ight  lug ,  terminal  s tr ip .  The
two single cell filament batteries are mounted in a special
molded plastic holder to facilitate battery changing and
provide a method for making contact to these batteries.
Connection is made to the other batteries by means of two
octal plugs.

The handle for the radiacmeter is constructed so as to
allow space for the extensible cable which leads to the
radiac  detector  probe .

c. RADIAC DETECTOR DT-53/PDR-27. The radiac
detector is a water-proof metal housing for a Navy type
BS-1 G-M tube. The housing is closed at the cable end by
a threaded plug with an “O” ring gasket, at the other end
a threaded ring bears against the GM tube body to hold
the tube in place but leaves the mica window exposed. The
G-M tube is supported at the mica window end by means of
this threaded ring and “O” ring gasket. The flexible cable
enters the side of the housing, at the closed end of the
probe, through a waterproof packing gland. A spring re-
tained metal shield covers the mica window of the G-M tube.
When this shield is in place, beta radiation is prevented
from entering the G-M tube. If this shield is swung aside
both beta and gamma radiation can be detected.

CAUTION
Since the mica window ts only 0.0005 inch thick, it is

extremely fragile. Do not touch the window under any cir-
cumstances ,  as  damage to  the  tube  wi l l  result .  Do not
rely on the guard to protect the mica window; the guard
openings are large enough so that sharp objects can pass
through and pierce the window.

d. HEADSET H-43/U. The headset provides the operator
with aural indications of radiation intensity when plugged
into the jack on the radiacmeter front panel.

e. HARNESS ST-119/PDR-27. The shoulder harness, an
adjustable strap made of a non-absorbent plastic, is used
for carrying the radiacmeter and probe during operation.
Metal clips on the harness fasten to harness buttons se-
cured to the radiacmeter housing.
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Figure  1 -4

R a d i o m e t e r  I M - 6 3 / P D R - 2 7 A  L e f t  S i d e  a n d  B o t t o m

f. RADIOACTIVE TEST SAMPLE MX-1083/PDR-27. The
radioactive test sample consists of a plastic tube containing
the equivalent of five microcuries of cobalt 60. The tube is
flattened at one end to facilitate handling. Cobalt 60 a ra-
dioactive isotope of cobalt, provides a radiation source that
permits the operator to ascertain the operating condition of
the radiac set when no known radiation field is available.

WARNING
Because cobalt 60 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 condi-
tion of the radiac set; then replace it in its storage com-
partment in the carrying case. If the radioactive test sam-
ple is broken, notify the officer-in-charge immediately and
request disposal instructions.
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g. SPARE PARTS. Spare batteries, G-M tubes, and a
corona-d ischarge  vo l tage  regulator  tube ,  are  carr ied  in
the spare parts compartment of the carrying case.

h .  SPARE PARTS BOX.  Equipment  spares  packed in
Type M, metal spare parts box, are supplied with each
Radiac Set AN/PDR-27A furnished under lots I, II and III
of contract NObsr 49282 to the Navy and the Air Force
and consist of the spare parts listed in Table 8-2 for the
respective service. Equipment spares listed in Table 8-2
for the Signal Corps and Chemical Corps are supplied with
each Radiac Set AN/PDR-27A furnished to those services
under lots IV and V of contract NObsr 49282 and are packed
in fibre board cartons.

3. REFERENCE DATA.
a .
b .
c .
d .

e .

f .

h .

i.

j .

k .

N O M E N C L A T U R E - - R a d i a c  S e t  A N / P D R - 2 7 A .
CONTRACT NUMBER AND DATE; NObsr-49282, 1950
CONTRACTOR--Kel ley -Koett  Instrument  Company.
C O G N I Z A N T  N A V A L  I N S P E C T O R - - I n s p e c t o r  o f
Naval  Materie l ,  Cincinnati ,  Ohio
PACKAGES PER SHIPMENT--Two per  equipment
supplied to Navy and Air Force under lots I, II and III
of contract NObsr 49282. One package contains Radiac
S e t  A N / P D R - 2 7 A  a n d  o t h e r  c o n t a i n s  E q u i p m e n t
Spares boxed. One per equipment supplied to Signal
Corps and Chemical Corps under lots IV and V of
Contract  NObsr  49282.
C U B I C A L  C O N T E N T S ----Package #1 containing
AN/PDR-27A Radiac Set - Two cubic feet. Package
#2 containing Equipment Spares .5 cubic feet.
WEIGHT--Package #1, 23 pounds without batteries,
25-3 /4  lbs .  with batter ies .  Package #2 Equipment
Spares (boxed), 15 pounds.
RANGES--Four sensit iv i ty  ranges :  0 .5 ,  5 ,  50 ,  and
500 milliroentgens per hour.
TYPE OF DETECTION--Field intensity of gamma ra-
diations alone, or gamma and beta radiations together.
TYPE OF DETECTORS--Geiger-Muller tubes, Navy
types BS-1 and BS-2.
POWER SUPPLY--Dry  batter ies .

Number  Req. DC Voltage (Volts)
1 B A - 4 1 6 / U 135

B A - 4 1 3 / U 22.5
B A - 4 0 1 / U 1.5
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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, armed forces
personnel are called upon to take part in the handling,
measurement, and detection of radioactive materials. The
following paragraphs will acquaint such personnel with the
nature of atomic radiations, the necessity for detecting
them, and methods of detection.

b .  A T O M I C  R A D I A T I O N - - M a n y  c h e m i c a l  e l e m e n t s ,
such as radium and uranium, and materials exposed to
powerful radio-active disintegrations have the property of
expelling radiations or rays which are invisible to the eye.
Some of these radiations can penetrate the human body and,
if they are of sufficient intensity or duration, can cause
serious injury and death. To prevent exposure to damaging
concentrations of radioactive materials and to prevent ex-
posure to damaging radiation fields, equipment is provided
which detects the presence of these radiations and meas-
ures their intensity.

Emissions by radioactive substances are generally com-
posed of alpha, beta, and gamma radiations. Certain char-
acteristics of these radiations are important aids in their
detect ion and measurement .  The alpha has  a  posi t ive
charge; it ionizes gases strongly, but it has weak pene-
trating power. The beta has a negative charge; it does not
ionize gases as readily as the alpha, but its penetrating
power is much greater. The gamma has no charge; it ion-
izes gas molecules by reaction with them, and its pene-
trating power is stronger than that of the alpha and beta
radiat ions .

c. DETECTION OF RADIATION--The ability of alpha,
beta, and gamma radiations to ionize gases is the char-
acteristic most frequently used to detect the presence of
radiation. A simple device for such detection is the G-M
tube (figure 2-1). The tube is filled with a gas mixture at
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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
voltage is just below that necessary to ionize the gas mole-
cules  and cause  conduct ion.  Therefore ,  in  the  dormant
condition, no current flows. When radiation is present in
the vicinity of the tube, an incoming radiation usually ion-
izes some molecules of the gas within the tube. The ion-
ized gas particles are attracted toward either the cylinder
or  the  wire ,  depending  on  their  charge .  On their  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,
this producing a large current flow. This current flow is
quenched quickly, either by a small amount of organic va-
por which is included in the gas mixture or by the use of
external circuits which reduce the potential between the
tube elements after conduction. As soon as tube conduction
stops, the voltage across the tube is returned to the orig-
inal preignition value, and the tube awaits the next ionizing
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. Be-
cause of the fluctuating intensity of the ionizing radiations,
the random time interval between ionizing events, and the
chance arrangement of the gas molecules in the G-M tube,
the pulses produced by the tube vary in amplitude (1/2-
volt to 50 volts) and duration (50 to 100 microseconds), and
occur at random time intervals. These pulses are gener-
ally used to activate various indicating devices.

Figure  2-1 .  Typical  Geiger  -  Mul ler  Tube

d. MEASUREMENT OF RADIATION--The unit of measu-
urement of radiation is called the "roentgen", or "r", and

is defined as the amount of gamma radiation that will pro-
duce one electrostatic unit of charge in one cubic centi-
meter of air that is surrounded by an infinite mass of air
at standard conditions.
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Radiation values are usually expressed as milliroentgens
per hour, (one thousandths of an “r”) or mr/hr. Human
tolerance to radiation is usually defined in terms of these
units. Radiation intensity (in mr/hr) decreases rapidly as
the  d is tance  f rom the  radioact ive  ob ject  i s  increased .

2. GENERAL CIRCUIT DESCRIPTION. (See figure 2-2.)
--Dry batteries supply + 135-volt d-c power to the high-
voltage power supply and the shunt voltage regulator cir-
cuits ,  1 .5 -vo l t  d -c  f i lament  power  to  the  high-vol tage
power supply, the shunt voltage regulator, and the pulse
shaper  and ampl i f ier  c ircuits ,  and a  22 .5-vol t  d -c  b ias
voltage to the shunt voltage regulator circuit. The batteries
are the source of all power for the equipment and, at 250
C. (77° F.), can power it for approximately 40 hours of
continuous operation.

Figure  2 -2 .  Radiac  Set  AN/PDR-27A,  Block  Diagram

The high-vo l tage  power  supply  c i rcui t  converts  the
+135-vo l t  d -c  power  f rom the  batter ies  into  regulated
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+700-volt d-c power that is fed to the G-M tubes in the de-

tector circuit.  The power supply circuit operates on the
“fly-back” principle, and utilizes a corona-discharge regu-
lator tube to maintain the relatively constant output voltage.

The G-M tubes generate voltage pulses when exposed to
radioactivity. The average repetition rate of these pulses
is proportional 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 intensity. The pulses gener-
ated in the G-M tubes are of random amplitude and random
duration and are fed to the pulse shaper and amplifier cir-
cuit. This circuit is a one-shot multi-vibrator which con-
verts the G-M pulses into pulses of constant area and feeds
them to the integrating and indicating circuit. The duration
of these pulses is different for each sensitivity range.

The integrating and indicating circuit converts the pulses
fed from the pulse shaper and amplifier circuit to a meter
reading proportional to the pulse reception rate. The fac-
tor of proportionality depends on the sensitivity range sel-
ected by means of the range switch. The meter scales are
changed automatically when the sensitivity range of the
radiac set is 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 rel-
at ive ly  constant  va lue  as  the  battery  vo l tage  decreases
with age.

3. CIRCUIT ANALYSIS.

a.  DETECTOR CIRCUIT.  (See  Fig .  2 -3 ) - -The detector
circuit consists of G-M tubes V-101 and V-102, anode load
resistor  R-101,  coupl ing capacitors  C-109,  C-110,  and
section S-101A of range switch S-101.

The  two  G-M tubes  are  used  as  radiat ion  detectors .
Tube V-102, a Navy type BS-1 tube, is the more sensitive
of the two and is used in the probe. When S-101A is in
either the .5 or 5 position, V-102 is connected to the radi-
acmeter  and V-101 is  d isconnected .  When S-101A is  in
either the 50 or 500 position, V-101, a Navy type BS-2
tube, is connected to the radiacmeter, and V-102 is dis-
connected .
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When S-101A is turned to one of the range positions,
regulated + 700-volt d-c power is applied to the anode of
the selected G-M tube through R-101. When the G-M tube
conducts under the influence of an ionizing event, a voltage
pulse is developed across anode load resistor R-101. This
pulse is capacitively coupled through C-109 and C-110 to
the input grid of V-105 in the pulse shaper and amplifier
circuit. The output of the G-M tube is a series of negative-
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 ap-
proximately 5 volts, although pulse amplitudes of 50 volts
occur  occas ional ly .

Figure  2-3 .  Detector  Circuit

b .  PULSE SHAPER AND AMPLIFIER CIRCUIT.  (See
Fig. 2-4)--The pulse shaper and amplifier circuit consists
of tubes V-105 and V-106, section S-10lC of range switch
S-101, and associated resistors and capacitors. This cir-
c u i t  c o n v e r t s  t h e  r a n d o m - a m p l i t u d e ,  r a n d o m - d u r a t i o n
pulses from the detector circuit into pulses of constant
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amplitude and constant duration and feeds them to the in-
tegrating and indicating circuit. The amplitude and dur-
ation of the output pulses are seriously affected by changes
in the plate supply voltage of V-105 and V-106. To elimi-
nate this effect, the plate supply voltage for both tubes is
regulated .

Tubes V-105 and V-106 comprise  a  s ingle-shot  mult i -
vibrator. In the dormant state, that is, when no pulses are
rece ived  f rom the  detector  c i rcui t ,  V-105 is  conduct ing
and V-106 is cut off. Resistor R-119 is the plate load for
V-105, which is made to operate as a triode by connection
of its screen grid to its plate. Resistors R-117 and R-118
comprise a voltage divider; these resistors, in conjunction
with common cathode resistor R-120, establish the steady-
state grid bias for V-105. As a result of this bias, V-105
conducts in the dormant state. Tube V-106 is also used as
a triode amplifier, because its screen grid is connected
to its plate. The control grid of V-106 is connected, via
one of the resistance paths, through S-101C to ground.
The cathode of V-106 is connected to the cathode of V-105
and is, therefore, held positive by the steady-state current
through V-105; thus, V-106 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 V-105. These pulses drive
the grid of V-105 more negative. The resulting-rise in the
plate potential of V-105 is coupled through capacitor C-111
to  the  contro l  gr id  o f  V-106,  causing V-106 to  conduct
heavily, and charging C-111. Plate voltage for V-106 is
applied through components of the integrating and indi-
cating circuit. As long as V-106 conducts, V-105 is held
at cut-off by the rise in cathode potential caused by the
plate current flow of V-106 through common cathode re-
sistor R-120. Capacitor C-111 now discharges through the
selected resistance path and S-101C to ground. Tube V-106
conducts until the discharge of C-111 has lowered its con-
trol grid voltage to cut-off. The length of time that V-106
conducts is determined by the R-C time constant of C-111
and the selected resistance path to ground. Four separate
resistance paths to ground from the V-106 grid are pro-
vided by R-103 and R-104, R-105 and R-106, R-107 and
R-108,  and R-109 and R-110.  Potentiometers  R-104,  R-
106, R-108, and R-110 are provided for calibration of the
equipment.
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When V-106 reverts to cut-off, the corresponding drop in
its cathode potential, directly coupled to the cathode of
V-105, permits V-105 to conduct its steady-state current
again. Since the average time between successive pulses
from the detector circuit is considerably longer than the
duration of the conduction of V-106, the entire circuit re-
verts to its steady-state condition after each input pulse.

The output of V-106, a series of current pulses, is fed
to the integrating and indicating circuit. The duration of
the V-106 output pulses is determined primarily by the
time constant of the selected coupling circuit, and is thus
constant for any particular range; each range has a dif-
ferent  t ime constant  because  the  gr id - to -ground res is t -
ance of V-106 is changed by S-101C whenever ranges are
changed. Consequently, the duration of the output pulse
changes when ranges are changed.

The pulsed fluctuations of the V-105 and V-106 cathodes
are applied to a voltage divider circuit consisting of R-122,
C-112, and R-123. The a-c component of the cathode fluc-
tuations generates a voltage across R-123, and this voltage
is applied to jack J-101. A headset may be connected to
J-101 for aural monitoring of the radiation intensity.

c .  INTEGRATING AND INDICATING CIRCUIT.  (See
Fig. 2-5)--The integrating and indicating circuit consists
o f  capaci tor  C-103,  res istor  R-121,  and meter  M-101.
Capacitor C-103 is connected in parallel with the series
combination of M-101 and R-121. The complete circuit is
connected between the plate of V-106, in the pulse shaper
and amplifier circuit, and the plate supply. When V-106
conducts, C-103 is charged through the relatively low im-
pedance of V-106. During the inter-pulse interval, V-106
is cut off, causing C-103 to discharge through M-101 and
R - 1 2 1 .

Capacitor C-103, resistor R-121, and meter M-101 form
a standard integrating circuit. The function of this circuit
is to convert the output pulses of V-106 into a meter cur-
rent proportional to the radiation intensity. The average
current through M-101 is proportional to the average volt-
age across C-103. This voltage, in turn, depends on the
fo l lowing  factors :

1. The number of pulses per second received from V-106.

2. The amplitude and duration of each pulse.
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Figure 2-5 .  Indicat ing Circuit

Since the number of pulses per second is proportional to
the radiation intensity, the average meter current will be
proportional to the radiation intensity as long as the am-
plitude and duration of each pulse remain the same--i.e.,
at any one position of range switch S-101. When ranges
are changed, the amplitude and duration of the pulses from
V-106 change; consequently, the meter current per pulse
per second also changes.

The meter deflection is proportional to the number of
pulses per second and the number of pulses per second is,
in turn, proportional to the radiation intensity for a given
source of radiation. Consequently, the meter scale can be
calibrated to indicate mr/hr directly.

d .  R A N G E  S W I T C H  C I R C U I T S .  ( S e e  F i g .  2 - 6 ) - - T h e
functions performed by each of the five range switch S-101
sections are as follows:
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Posi t ion F u n c t i o n

SWITCH SECTION S-101A

O F F Grounds  output  s ide  o f  h igh-
v o l t a g e  p o w e r  s u p p l y  f i l t e r .

BATT COND None

500

50

5

. 5

O F F

B A T T
C O N D

500

50

5

. 5

O F F

B A T T
COND

ORIGINAL

Connects  high-vol tage  power
supply output to V-101.

Same as position 500

Connects  high-vol tage  power
supply output to V-102.

Same as position 5.

SWITCH SECTION S-101B
(Side away from Knob)

SECTION

Disconnects BT-102 from V-105
and V-106 filaments.

Connects BT-102 to V-105 and
V-106 f i laments .

Same as position BATT COND.

Same as position BATT COND.

Same as position BATT COND.

Same as position BATT COND.

S-101B (Knob Side)

G r o u n d s  V - 1 0 6  c o n t r o l  g r i d
c i r c u i t .

Grounds negative side BT-103.
G r o u n d s  V - 1 0 6  c o n t r o l  g r i d
c ircui t .
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Funct ion

Grounds negative side of BT-103
a n d  B T - 1 0 4 .  G r o u n d s  V - 1 0 6
control grid through R-107 and
R - 1 0 8 .

50

5

.5

O F F

B A T T
C O N D

500

50

5

. 5

O F F

2-12

Grounds negative sides of BT-
103 and BT-104. Grounds V-106
control grid through R-105 and
R - 1 0 6 .

Grounds negative sides of BT-
103 and BT-104. Grounds V-106
control grid through R-103 and
R - 1 0 4 .

Grounds negative sides of BT-
103 and BT-104. Grounds V-106
control grid through R-109 and
R - 1 1 0 .

SECTION S-101C (Knob Side)

Applies direct short circuit to
M-101 terminals .

Connects positive side of BT-
103 to positive side of M-101.

Connects positive side of M-101
to plate voltage supply of the
pulse shaper and amplifier cir-
cui t .

Same as position 500.

Same as position 500.

Same as position 500.

SECTION S-101C (Side away from Knob)

Grounds negative side of M-101.
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P o s i t i o n Funct ion

B A T T Connects negative side of BT-
C O N D 103, through R-111, to negative

side of M-101.

500 Connects negative side of M-101
to plate voltage supply end of
R - 1 2 1 .

50 Same as position 500.
5 Same as position 500.

. 5 Same as position 500.

e .  FILAMENT POWER SUPPLY CIRCUIT.  (See  Fig .
7 - 8 ) - -  Battery  BT-102 provides  1 .5 -vo l t  d -c  power  for
the filaments of V-105 and V-106, and is connected to these
filaments in all positions of range switch S-101, except
“OFF” .  This  battery  f loats  across  the  f i laments ,  thus
permitting a potential difference to exist between the fil-
aments and ground.

Battery  BT-103 provides  1 .5 -vo l t  d -c  power  for  the
filaments of V-104, and V-107; the battery is connected
to  the  f i laments  in  a l l  pos i t ions  o f  S-101 except  OFF.

In the BATT COND position of S-101, M-101 and R-111
are connected in series across BT-103 to provide an indi-
c a t i o n  o f  b a t t e r y  c o n d i t i o n . A  l i n e ,  m a r k e d  B A T T ,
on the meter face indicates the minimum operating voltage
of the battery.

f .  HIGH-VOLTAGE POWER SUPPLY CIRCUIT.  (See
Fig. 2-7)--The high voltage power supply circuit consists
of a relaxation oscillator circuit, a power amplifier cir-
cuit, a rectifying and filtering circuit, and a regulating
c i r c u i t .

(1) RELAXATION OSCILLATOR CIRCUIT. In this cir-
cuit ,  +  135-volt  d -c  power  from the  BT-104 is  appl ied
through res istor  R-112 to  capac i tor  C-104.  Tube  E-104,
a cold-cathode glow discharge tube, is connected across
C-104. Capacitor C-104 charges slowly until it reaches a
value equal to the striking voltage, approximately 90 volts,
of E-104. As soon as 90 volts is reached, E-104 conducts

ORIGINAL 2-13
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heavi ly  and discharges  C-104 almost  instantaneously .
Capacitor C-104 then starts to charge again, and the cycle
is repeated as long as the equipment is operating. The
sawtooth voltage across C-104 is coupled through capac-
itor C-105 to the control grid of V-104 in the power ampli-
f ier  c i rcui t .

( 2 )  P O W E R  A M P L I F I E R  C I R C U I T .  ( S e e  F i g .  2 - 7 ) - -
In  the  power  ampl i f ier  c i rcui t ,  +135-vo l t  d -c  power  i s
fed through plate load inductor L-101 to power amplifier
tube V-104. Resistor R-113 and capacitor C-106 provide
the  screen gr id  b ias  o f  V-104.  The pos i t ive-going part
of the sawtooth voltage applied to the grid of V-104 causes
the V-104 plate current to build up gradually, then the
negative going portion of the sawtooth voltage drives the
gr id  rapid ly  beyond cut -o f f .  When the  p late  current  o f
V-104 is cut off by the sharp fall of grid voltage, the col-
lapse  o f  the  magnet ic  f ie ld  o f  L-101 causes  a  damped
oscillating voltage to exist on the V-104 plate. The am-
plitude of the oscillations is large because of the large
inductance of L-101 and the sudden current change. This
oscillating voltage is applied to the rectifying and filter-
ing circuit.

(3) RECTIFYING AND FILTERING CIRCUIT. (See Fig.
2-7)--In the rectifying and filtering circuit, the oscillations
of L-101 are rectified. Half-wave rectification is provided
by selenium rectifier CR-101; the rectified voltage is fil-
tered in a network consisting of resistor R-115 and capac-
itors C-107 and C-108. The rectified oscillations provide
approximately 900-volt d-c power at the junction of R-115
and C-108. This output is applied to the regulating circuit.

(4 )  REGULATING CIRCUIT.  (See  Fig .  2 -7 ) - -The  reg-
ulating circuit consists of resistor R-102 in series with
corona-discharge tube V-103. Tube V-103 functions in a
manner similar to the standard gaseous discharge voltage
regulator tubes, except that it regulates at 700 volts. Re-
sister R-102 limits the current through V-103. Capacitor
C-101, in parallel with V-103, by-pases noise and stray
voltages  induced in  the  wires .  Regulated 700-vol t  d -c
power is fed from the junction of R-102 and V-103 to re-
sistor R-101 in the detector circuit.
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g .  REGULATED PLATE VOLTAGE POWER SUPPLY
CIRCUIT.  (See  Fig .  2 -8) - -The regulated plate  vo l tage
power supply circuit consists of battery BT-104, a shunt
vol tage  regulator  c i rcui t ,  and storage  capac i tor  C-102 .
Battery power is applied through resistor R-127 to a volt-
age divider consisting of resistors R-124 and R-125. The
control grid of shunt voltage regulator V-107 is held at a
potential of 22 1/2 volts below the potential existing at the
junction of R-124 and R-125 by means of battery BT-101.
The screen grid of V-107 is connected to the plate. The
voltage existing on the V-107 plate depends on the potential
drop caused by the V-107 plate current through R-127 and
R-126. The V-107 plate current is, in turn, governed by
the potential on the control grid.

Figure  2-8 .  Regulated Power  Supply  Circuit

As the batteries age their output voltage decreases, caus-
ing a corresponding decrease in the potential applied to the
V-107 grid. The resulting decrease in V-107 plate current
causes a corresponding decrease in the potential drop across
R-127 and R-126. Thus as the battery voltage decreases,
the potential drop across R-127 and R-126 decreases; this
action tends to maintain the voltage at the plate of V-107 at
a constant value throughout the usable life of the batteries.
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The load of this power supply consists of a series of
short -durat ion ,  h igh-current  pulses ,  separated  by  re l -
atively long periods of zero current. The shunt voltage
regulator and batteries alone are not capable of supplying
the pulse current requirements without serious decreases
in voltage. However, the supply voltage must remain con-
stant during the pulse. Therefore, storage capacitor C-102,
connected across V-107, is used to maintain the voltage at
a 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  suf f ic ient ly  large  to  prevent  a  substantial  de-
crease in voltage during the load-current pulse.

h. METER ILLUMINATION CIRCUIT. (See Fig. 2-8)--
The meter illumination circuit consists of mercury switch
S-102,  g low-discharge  lamp E-105,  and res istor  R-116,
all connected in series across S-101B and BT-104. Switch
S-102 is open when the radiacmeter panel is horizontal;
however, when the radiacmeter is held so that the panel
is  a lmost  vert ical ,  S-102 c loses  automatical ly ,  causing
E-105 to illuminate the face of meter M-101, if S-101B is
turned to one of the four operating ranges. Resistor R-116
limits the current through E-105 to its operating value.

ORIGINAL 2-17



3 Section
I N S T A L L A T I O N

Fig. 3-1 Cutaway View of Packing Carton
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SECTION 3
lNSTALLATION

1. UNPACKING. (See Fig. 3-1)--The radiac set is shipped
in a packing case composed of two cardboard boxes, one
within the other, with a moisture proof foil bag between
them.

The packing case is approximately 18 inches long, 13
inches wtde and 12 inches high.

Step 1. Open outer box and remove inner box with foil
bag.

Step 2. Remove foil bag.

Step 3. Open inner box and remove carrying case.

Step 4. Open carrying case and discard wadding.

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. When in-
stalling batteries, perform the following steps:

Step 1. Obtain batteries listed in Table 1-2 from Supply
Department .

Step 2. Place spare batteries in the spare battery compart-
ment of the carrying case.

Step 3. Remove the radiacmeter from the carrying case.
Remove the four screws securing the handle and
cover  o f  the  battery  compartment .  Remove  the
c o v e r .

Step 4. Place the batteries in the battery compartment as
shown on diagram inside  battery  compartment
or in Fig. 3-2.

Step 5. Replace the cover.

Step 6. Replace the screws securing the cover and tighten.

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

age may result.
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Figure  3 -2
Radiacmeter  IM-63/PDR-27A Battery  Compartment

3. INITIAL TESTING. (See Fig. 3-3)--Test the radiac set
before placing the unit in operation by performing the fol-
lowing steps:

Step 1.

Step 2.

Step 3.

3-2

Remove the radiacmeter from the carrying case.

Turn the range switch to BATT COND. The indi-
cating meter pointer should now rest on the right
of the line marked BATT. (1/2 scale or over).

Turn the range switch to 500. The meter reading
should be zero.

CAUTION should  be  exerc ised  in  the  fo l lowing
steps .

Steps 4 through 9 involve handling of the radio-
active test sample containing cobalt 60. Exercise
the utmost precaution in handling the test sample.
O b e y  a l l  s a f e t y  r e g u l a t i o n s .  P e r f o r m  s t e p s  4
through 9  as  rapidly  as  poss ible  to  avoid  pro-
longed exposure to the radiation.
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Step 4.

step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Paragraph 3

Remove the radioactive test sample from the carry-
ing  case .

Turn the range switch to 500. Hold the test sample
under the radiacmeter housing as shown in figure
3-3A. Move the test sample to and fro to obtain
maximum meter  def lect ion.  The meter  reading
should be 15 to 30 mr/hr.

Turn the range switch to 50. Hold the test sample
under the radiacmeter housing as shown in figure
3-3A. Move the test sample to and fro to obtain
maximum meter  def lect ion.  The meter  reading
should be 12 to 22 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 readings should
be 1.5 to 2.5 mr/hr.

Turn the range switch to .5. Hold the test sample
near  the  radiacmeter  probe ,  as  shown in  f igure
3-3B, with the active end of the sample pointing
away from the probe. The meter reading should
be 0.18 to 0.30 mr/hr.

Replace the test sample in the carrying case.

Step 10. If 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 ,  t rouble  shoot  the  radiac  set  as
instructed in Section 7.

ORIGINAL

Fig.  3 -3  Radiacmeter  Test  Set -up
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Fig .  3 -4  Survey  Meter  AN/PDR-27A showing attach-
ment with shoulder harness.
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SECTION 4
OPERATION

1. GENERAL This section contains the procedures for
starting the radiac set, for operating it to detect and meas-
ure atomic radiation and to locate radio-active objects or
areas, and for stopping the equipment.

The radiac set indicates the presence of radiation by
clicks in the headset and by the reading shown on the radi-
acmeter  panel  meter .  The  meter  reading  and the  f re -
quency of the clicks are proportional to the radiation in-
tens i ty .

2. STARTING THE EQUIPMENT.

Step 1 .  Remove the  radiacmeter ,  shoulder  harness ,  and
headset from the carrying case. (See figure 1-1)

Step 2. Slip the harness over one shoulder, and hook the
radiacmeter to the harness.

Step 3. When aural indications are desired, put on the head-
set, and connect its plug to the jack on the radiac-
meter  panel .

Step 4. Turn the range switch to BATT COND.

Step 5. Observe the meter indication. If the pointer rests
at the left of the line marked BATT on the meter
face, replace the batteries in the radiacmeter as
instructed in Section 3, par. 2.

Step 6. Turn the range switch to 500.

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

If the radiac set is used in a dimly lighted area, tilt the radi-
acmeter so that the panel is in a 45-degree position whenever
the meter reading is to be observed. Tilting the radiacmeter
turns on an internal lamp and illuminates the meter face.
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Step 2. If clicks are detected but the meter reads 5 divi-
sions or less, it should be switched to a lower or
more sensitive range, conversely when the meter
approaches a full scale reading it should be switched
to a higher (less sensitive) range.

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 radi-
acmeter in the direction that produces an increase
in the meter reading or in the frequency of the clicks
in the headset. Continue moving in this direction
until the point of maximum radiation intensity is
found.

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

Step 6. When the radiation from an object or area is ex-
tremely weak, bring the radiation detector within
a few inches of the object in order to obtain an in-
dication on the radiacmeter, 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 detector out of the well on the radiac-
meter, and move aside the beta shield at the end
of  the  radiac  detector  probe .  Po int  the  exposed
end of probe at the object to be investigated and
move it slowly until a readable meter indication
is obtained.

Step 8. If the equipment has been used continuously for
more  than 20  hours ,  check the  condit ion  o f  the
batteries in the radiacmeter by turning the range
switch to BATT COND. When the meter pointer
rests to the left of the line marked BATT on the
meter  face ,  rep lace  the  batter ies  as  instructed
in section 3, par. 2.
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c. Set the range switch at either 500, 50, 5, or .5, de-
pending on the intensity of the radiation.

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

OPERATION Section 4
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4. STOPPING THE EQUIPMENT.

Step 1. Turn the range switch to OFF.

Step 2. Disconnect the headset plug from the jack on the
radiacmeter panel, and remove the headset. (If used)

Step 3. Place the radiac detector in the well on the radiac-
m e t e r .

Step 4. Unhook the radiacmeter from the shoulder harness.

Step 5. Place the radiacmeter, harness, and headset in the
carry ing  case .

5. SUMMARY OF OPERATION.

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

b. Check the battery condition by turning the range
switch to BATT COND. The meter pointer should
r e s t  a t  t h e  r i g h t  o f  t h e  l i n e  m a r k e d  B A T T  o n
the meter face.

e. When necessary, illuminate the meter face by tilting
the radiacmeter so that the panel is in a 45-degree
pos i t ion .

f. When the combined beta and gamma radiation from
an object is to be measured, turn the range switch
to .5 or 5, remove the radiac detector from the well
of the radiacmeter, 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.

g. Stop the equipment by turning the range selector
switch to  OFF.  Remove the  harness  and headset
from the radiacmeter, replace the radiac detector
in the well of the radiacmeter, and replace all items
in the carrying case.

CAUTION
The batteries should be removed from the radiac set

and from the case if the set is not to be used for a pro-
longed period. (Approximately 3 months)
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FAILURE REPORTS

A FAILURE REPORT must be filled out for the failure
of any part of the equipment whether caused by defective
or worn parts, improper operation, or external influences.
It should be made on Failure Report form NBS-383, which
has been designed to simplify this requirement. The card
must be filled out and forwarded to BUSHIPS in the franked
envelope which is provided. Full instructions are to be
found on  each card .  (See  f igure  5 -1  for  sample  form. )

Use great care in filling the card out to make certain
i t  c a r r i e s  a d e q u a t e  i n f o r m a t i o n .  F o r  e x a m p l e ,  u n d e r
“Circuit Symbol” use the proper circuit identification taken
from the schematic  drawings ,  such as  CR-101,  in  the
case  o f  the  rect i f ier ,  or  R-112,  for  a  res istor .  Do  not
substitute brevity for clarity. Use the back of the card to
completely describe the cause of failure and attach an
extra piece of paper if necessary.

The purpose of this report is to inform BUSHIPS of the
cause and rate of failures. The information is used by
the Bureau in the design of future equipment and in the
maintenance of adequate supplies to keep the present e-
quipment going. The cards you send in, with those from
hundreds of other ships and stations furnish a store of
information permitting the Bureau to keep in touch with
the performance of the equipment of your ship or station
and all other activities of the Navy.

This report is not a requisition. You must request the
replacement of parts through your Officer-In-Charge in
the usual manner.

Make certain you have a supply of Failure Report cards
and envelopes on board. They may be obtained from any
Electronics  Of f i cer .

OPERATOR’S MAINTENANCE

1.  ROUTINE CHECKS

a.  BATTERY CHECK--To  check the  condit ion  o f  the
radiacmeter batteries, perform the following steps:

5-0 ORIGINAL



OPERATOR’S
MAINTENANCE

Section 5
Paragraph 1

Step 1. Turn the range switch to BATT COND.

Step 2. When the meter pointer rests to the left of the line
marked BATT on the meter face, replace the bat-
teries as instructed in Section 3, par. 2.

2. EMERGENCY MAINTENANCE

N o t i c e  t o  o p e r a t e r s

Do not perform the following emergency maintenance
procedure without proper authorization. Replacement of
tubes or batteries 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.

The battery test described in paragraph 1 above indi-
cates the condition of BT-103 only. Therefore, it is ad-
v isable  to  replace  the  other  batter ies  as  an addit ional
precaution before attempting further trouble shooting un-
less the other batteries were recently replaced.

Figure  5-1 .  Fai lure  Report
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SECTION 6
PREVENTIVE MAINTENANCE

1. GENERAL

Prevent ive  maintenance  i s  maintenance  per formed on
equipment (usually when the equipment is not in use) to
keep it in good working order so that there will be mini-
mum interrupt ions  in  service .  Prevent ive  maintenance
differs from trouble shooting and repair in that its object
is to prevent the occurrence of troubles.

2. ROUTINE MAINTENANCE CHECK CHART

The procedures listed in table 6-1 are to be performed
at the intervals indicated, unless these intervals are modi-
f ied  by  the  o f f i cer - in -charge .

NOTE
The attention of maintenance personnel is invited to
the requirements of Chapter 67 of The Bureau of Ships
M a n u a l of the latest issue.

3. RE-TROPICALIZATION

The radiac  set  has  been moistureproofed  and fungi -
proofed  at  assembly .  No  further  treatment  i s  required
unless parts are replaced. Refer to Specification JAN-T-
152, Treatment, Moisture and Fungus-resistant, of Com-
munications, Electronic, and Associated Electr ical  Equip-
m e n t for the procedures to be used in re-tropicalization
fo l lowing  parts  replacement .

Masking is not required if the fungus and moisture proof-
ing  varnish is  appl ied  by  brush.  Care  should  be  taken
that the varnish is not applied to the contacts on the rotary
switch or the clips holding the BS-2
should not be allowed to flow into the

6-0

t u b e .  T h e  v a r n i s h
tube sockets.
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SECTION 7
CORRECTIVE MAINTENANCE

1. GENERAL

This section describes the symptoms produced by mal-
functioning of the radiac set and the procedures used for
loca l iz ing  and correct ing  troubles .

The most  common cause  o f  fa i lure  wi l l  be  dead bat -
teries. 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  le f t  o f  the  l ine  marked “BATT” ,  the  batter ies  are
depleted  and should  be  replaced .  This  test ,  however ,
checks the condition of BT-103 only. Since it is possible
that the other batteries are defective, it is advisable to
replace the other batteries before attempting to trouble
shoot the equipment unless the other batteries were re-
cent iy  rep laced .

Note that the operation of the radiacmeter, radiac de-
tector, and headset can be checked with the radioactive
test sample. (See Section 3, par. 3.) This test will yield
an accurate  qual i tat ive  est imate  o f  the  per formance  o f
the equipment; however, the absolute accuracy of the cali-
brat ion cannot  be  determined by  this  means.  The test
should be made whenever the existance of trouble is sus-
pected .  I f  an incorrect  indicat ion is  obtained,  note  the
symptoms of the trouble, then localize the fault as instruc-
ted in the following paragraphs.

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 integrating and indicating circuit, the headset,
and the battery power supply. (See figure 2-2). Careful
considerat ion o f  trouble  symptoms wi l l  usual ly  make i t
possible to localize the trouble to one or more of the above
c ircui t  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
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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  assoc iated  components .  I f  the  meter  is  inoperat ive
when clicks are being obtained in the headset, the fault
must lie in the meter and associated circuits. However,
if neither the headset nor the meter respond, the fault must
lie in the circuits common to both. In this case, replace
Z-101, V-104, V-103, V-102, and V-101, one at a time, in
the sequence listed, and check for proper operation after
each replacement. If the fault persists, replace the original
parts, then use the data contained in the voltage-resistance
chart (figure 7-1) and in the waveform chart (figure 7-2) and
table 7-1 to trouble shoot the pulse shaper and amplifier
circuit, the high-voltage power supply circuit, the integrat-
ing and indicating circuit, and the G-M tubes.

If the radiacmeter is inoperative or gives erratic in-
dications 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  ( f igure  7-4) .  Trouble  on one
range only indicates that section S-101C of the range switch
or  the  assoc iated  res is tors  are  de fect ive .  Troubles  on
both the 0.5 and 5 mr/hr ranges indicate that V-102 or the
probe cable is defective; similarly, trouble on both the 50
and 500 mr/hr  ranges  indicates  the  V-101 is  defect ive .

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 read-
ings are erratic, look for trouble in the voltage regulator
c i r c u i t s .

3. VOLTAGE-RESISTANCE CHART (See figure 7-1).

Magnitudes  o f  vo l tage  and res is tance  to  ground from
the pins at the socket of plug-in unit Z-101 and all acces-
sible tubes are contained in the voltage-resistance chart.
The conditions under which these readings should be ob-
tained are given on figure 7-2.

CAUTION
Remove batteries from the radiacmeter before meas-
uring resistances. Failure to observe this precaution
may damage the ohmmeter as well as meter M-101.
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2 .

3.

4.

Fig .  7 -1  Voltage Resistance  Chart

CONDITIONS OF MEASUREMENT

ALL MEASUREMENTS MADE FROM INDICATED POINT
TO CHASSIS. BOTTOMS OF SOCKETS ARE SHOWN.

A L L  V O L T A G E  M E A S U R E M E N T S  M A D E  W I T H  A
20,000-OHM-PER-VOLT, D.C. METER, WITH RANGE
SWITCH S-101 SET AT 500.

ALL VOLTAGES ARE POSITIVE WITH RESPECT TO
CHASSIS UNLESS THEY ARE MARKED’’-” FOR NEGA-
TIVE.

ALL RESISTANCE MEASUREMENTS MADE WITH BAT-
TERIES REMOVED, AND WITH RANGE SWITCH S-101
SET AT 500. READINGS ARE ± 20%.

NOTES

NC - NO CONNECTION

* -  READING VARIES WITH BATT.CONDITION.
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7 Section
Paragraph 4

4. WAVEFORM CHART - - (See  f igure  7 -2 )

Waveforms obtained at significant points in the radiac-
meter are shown in the waveform chart. Be sure to dup-
licate these conditions accurately when observing the wave-
f o r m s ; if this is not done, the waveforms obtained may
di f fer  f rom those  shown even though the  equipment  i s
operat ing  correct ly .

5. TROUBLE SHOOTING CHART - - (See  Table  7 -1) .

C o m m o n l y  e n c o u n t e r e d  t r o u b l e  s y m p t o m s ,  p r o b a b l e
locat ion  o f  faults  and procedures  for  locat ing  defect ive
components are contained in the trouble shooting chart.

6. CALIBRATION
NOTE

Calibration is to be performed at calibration stations
only.

a .  GENERAL--Radiac  Set  AN/PDR-27A was cal ibrated
when manufactured. Recalibration may be necessary after
replacement of plug-in unit Z-101 or one of the G-M tubes
but, ordimrily, is not necessary when other components or
tubes are replaced. Calibration is a tedious and difficult
undertaking, and should not be done unless extreme ac-
curacy of indication is required.

CORRECTIVE
MAINTENANCE

Figure 7-3. Calibration Control Panel
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The following equipment is required for complete cali-
bration of the radiac set:

1.

2.

3.

4.

An accurate ly  cal ibrated radium source  weighing
two (or  more)  mi l l igrams.

Accurate  rulers  or  tapes  for  measur ing  the  d is -
tance between the radium source and the radiacmeter.

A special radiacmeter housing containing four holes
that permit access to the calibration potentiometers.

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.

Figure  7 -4 . R a d i a c m e t e r
IM-63/PDR-27A Left Side with V-104 Removed

ORIGINAL 7-9



CORRECTIVE
MAINTENANCE

7 Section
Paragraph 6b

b.  CALIBRATION PROCEDURE

WARNING
Calibration of this equipment necessitates the use of a
radium source. Exercise due caution in the handling of the
source .  Obey  a l l  radiat ion  safety  precaut ions .  Per form
the calibration as rapidly as possible to avoid prolonged
exposure to the radiation.

Step 1. Loosen the six screws securing the radiacmeter

Step 2.

Step 3.

7-10

panel to the housing. Remove the housing and re-
place it with the special housing. Check the battery
condition. Check to see that the beta shield covers
the end of the radiac detector, then slip the detector
into the well of the radiacmeter.

Arranged the equipment as indicated in figure 7-5.
Measure and adjust each distance carefully, then
observe  the  radiacmeter  indicat ion ;  i f  i t  d i f fers
by more than lM from the specified value, adjust
the proper calibration potentiometer until the cor-
rect value is indicated on the meter. If the weight
of the radium source is not two milligrams, or if
it is desired to calibrate the radiacmeter at inten-
sities not shown in figure 7-5, use the following
formula to find the relation between meter indica-
tion and distance between radiacmeter and radium
s o u r c e :

w h e r e
mr/hr = radiation intensity in milliroentgens

per hour.
W = weight of radium source in milli-

g r a m s .
D = distance between radiacmeter and

radium source in inches.

After  a l l  four  ranges  have  been adjusted ,  turn
the range switch to OFF. Then remove the special
housing  from the  radiacmeter .  Stake  the  four
calibration potentiometers by applying electrical
insulat ing varnish Navy spec i f i cat ion 52-V-13
Grade CA (SNSN 52-V-1240 for  a  1  p int  can,
52-V-1255 for a one gallon can) with a small brush
such as SNSN 38-B-2005.

ORIGINAL
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Fig. 7-5 Calibration Set Up Data
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7. REMOVAL AND REPLACEMENT OF PARTS.

(G.M. tube in probe)

a .  R E M O V A L  O F  V - 1 0 2 .  ( S e e  f i g .  7 - 6 )

Step 1. Turn the range switch to OFF.

Step 2. Lift the radiac detector out of well.

CORRECTIVE
MAINTENANCE

Step 3.

Step 4.

With your fingers, spread the ears of the beta shield
and remove the shield.

Unscrew the retaining ring with special wrench
symbol H-103 stowed in carrying case (See fig.
1 -1 ) :  Remove  the  r ing .

Figure  7-6 .

Radiac  Detector  DT-53 /PDR-27A,

7-12

Exploded View

ORIGINAL



b.  REPLACEMENT OF V-102 (See  f ig .  7 -6)

Step 1. Slip the “O” ring over the anode end of V-102, then
roll the ring along the tube to within l/2-inch of the
flange near the mica window.

CORRECTIVE Section 7
MAINTENANCE Paragraph 7a

Step 5. Being careful not to damage the mica window of
V-102, lift out the guard.

CAUTION

The mica window of V-102 is 0.0005 inch thick.
Do not touch this window under any conditions.
Damage to the tube will result.

Step 6. Unscrew the plug at the end of the radiac detector
probe  by  us ing  the  rounded end o f  the  spec ia l
wrench. Remove the plug; be careful not to lose
the washer and the “O” ring.

Step 7. Using long-nosed pliers, remove the anode clip from
the V-102 anode.

Step 8. With your thumb, push the anode lightly into the
housing, causing V-102 to slide out of the front end
of the probe housing.

Step 2. Slide V-102 into the housing until it is stopped by
the “O” ring.

Step 3. With your fingers, press on the flange of V-102.
Take care  not  to  touch the  mica  window.  Exert
light pressure until V-102 rolls into the housing.

Step 4. Replace the guard, and screw the retaining ring
into the housing. Using the flat end of the special
wrench, tighten the retaining ring.

Step 5. Using long-nosed pliers, place the anode clip on
the V-102 anode.

Step 6. Insert the “O” ring in the rear of the housing.

Step 7. Slip the washer on the end of the plug, and screw
the plug into the rear of the housing. Using the
rounded end of the special wrench, tighten the plug,

ORIGINAL 7-13
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Step 9. Replace the beta shield on the front of the probe.

8. COMPONENT CHARACTERISTICS

a.  ELECTRON TUBES--Table  7-2  l is ts  the  operat ing
voltages and currents of all accessible tubes in the radiac
set. Note that data for the tubes in plug-in unit Z-101 have
not been included. Table 7-3 lists the characteristics of
the accessible tubes in the radiac set. Data for the tubes
in the plug-in unit have not been included.

All tubes of a given type supplied with the equipment
shall be consumed prior to employment of tubes from
genera l  s tock .

b .  WINDING DATA--Winding data  for  inductor  L-101
are contained in Table 7-4.

7-14 ORIGINAL
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PARTS LIST

Manufacturers
Section 8

TABLE 8-4. LIST OF MANUFACTURERS

ABBREVIATIONS NAME ADDRESS

Aerovux Aerovox  Corp. New  Bedford, Mass.
Alden Alden  Products Co. Brocton, Mass.

A-B Allen-Bradley  Co. Milwaukee  4, Wis.

Allen Mfg. Co. Hartford 1, Conn.

Amphenol American Phenolic  Corp. Chicago,  Ill.

Amperex Amperex Electronics Brooklyn,  N.Y.
Products

Boston  Gear Boston  Gear Works Inc. North  Quincy,  Mass.

Bradley  Lab Bradley Laboratories  Inc. New Haven,  Conn.

Central  Lab Centralab  Div., Milwaukee, Wisc.
Globe  Union,  Inc.

Cinch Cinch  Mfg. Corp. Chicago,  Ill.

Dubilier Cornell-Dubilier S. Plainfield, N.J.

Eby Electric  Corp.
Eby,  Hugh  H.  Inc. Philadelphia,  Pa.

Erie Erie  Resistor  Corp. Erie,  Pa.

GE General Elec.  Co. Schenectady,  N. Y .

- - - - - - - -   - - - Industrial  Products Co. Danbury,  Conn.

----------- ! Kords, Inc. Hamden,  Conn.

Mallory .ory, P. R. Inc. Indianapolis,  Ind.

Micamold Micamold Radio  Corp. Brooklyn, N. Y.

Millen Millen,  James, Mfg.  Co. Malden,  Mass.

Minn  Mining Minnesota  Mining  & Mfg. Co. St.  Paul, Minn.

Natl  Carbon

A

National  Carbon  Co. Cleveland, Ohio

Oak Oak Mfg. Co. Chicago,  Ill.

----------- Precision  Rubber Dayton,  Ohio
Products Corp. rp.
Raytheon  Corp. Waltham,  Mass.

RCA Radio  Corporation of New York,  N. Y.
America

----------- Rogan  Brothers Chicago,  Ill.

Sprague Sprague  Electric  Co. North  Adams,  Mass.

---------- The Staver  Co. Inc. Brooklyn,  N. Y.

Wemco Westinghouse Electric  and East Pittsburgh,
Mfg. Co. Pa.
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