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RADIOLOGICAL SAFETY NOTICE
All personnel working in high radiation dose areas must be extremely careful to prevent bodily

injury. The radiation from radioactive substances cannot be felt or seen; however, prolonged or
intensive exposure may result in serious injury. One-tenth of a roentgen (100 milliroentgens) during a
5-day week is considered to be the maximum dose rate of radiation to which the body can be exposed
continuously without serious damage.

The material used to mark the scales on the panel meter of Radiacmeters IM-174A/PD without
an instrument light is slightly radioactive. The radiation from this material is not dangerous under
normal conditions; however, if the glass of the panel meter breaks, do not allow the material to come
in contact with the skin. Damage to body tissue can occur if the material is rubbed into the eyes, ears,
or nose; or enters the body through cuts in the skin, by accidental swallowing or by inhalation.

WARNING
Batteries BA-1006/U, BA-1391/U and BA-1396/U used in IM-174A/PD contain mercury. These bat-
teries can be hazardous if not handled properly. There is a possibility of the battery exploding or
generating a toxic gas when it is heated excessively. Do not throw mercury batteries into a fire,
expose them to a high heat or short them out causing them to heat to a high temperature.

WARNING
The fumes of TRICHLOROETHANE are toxic. Provide thorough ventilation whenever it is used;
avoid prolonged or repeated breathing of vapor. Do not use near an open flame or hot surface;
trichloroethane is nonflammable but heat converts the fumes to a highly toxic phosgene gas the
inhalation of which could result in serious injury or death. Prolonged or repeated skin contact with
trichloroethane can cause skin inflammation. When necessary, use gloves, sleeves and aprons which
the solvent cannot penetrate.
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CHAPTER I
INTRODUCTION

Section I. GENERAL

1-1. Scope
a. This manual covers general support maintenance

for Radiacmeters IM-174A/PD and IM-174B/PD. It
includes instructions appropriate to general support
for troubleshooting and testing the equipment and
replacing maintenance parts. Detailed functions of the
component parts of the radiacmeter are also included .

b. An asterisk in parentheses (*) contained in the
model letter position of the official nomenclature
indicates all models of the item of equipment.

NOTE
In this manual, except for figures 3-5, 3-8,
and FO-3, all references to the IM-174A/PD
or single battery type radiacmeter will
include the IM - 174B/PD unless otherwise
stated.

1-2. Index of Technical Publications
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.

1-3. Maintenance Forms, Records and
Reports

a. Reports of Maintmance and Unsatisfactory
Equipment. Department of the Army forms and
procedures used for equipment maintenance will be

those prescribed by TM 38-750, The Army
Maintenance Management System.

b. Report of Packaging and Handling Deficiencies.
Fill out and forward SF 364 (Report of Discrepancy
(ROD)) as prescribed in AR 735-11-2/DLAR
4140.55/NAVMATINST 4355.73/AFR 400-54/MCO
4430.3E.

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/NAVSUPINST 4610.33B/AFR 75-18/MCO
4610.19C/DLAR 4500.15.

1-4. .Reporting Equipment Improvement
Recommendations (EIR)
If your Radiacmeter needs improvement, let us know.
Send us an EIR. You the user, are the only one who
can tell us what you don’t like about your equipment.
Let us know why you don’t like the design. Tell us why
a procedure is hard to perform. Put it on an SF 368
(Quality Deficiency Report). Mail it to Commander,
US Army Communications-Electronics Command,
ATTN: DRSEL-ME-MQ, Fort Monmouth, NJ 07703.
We’ll send you a reply.

1-5. Destruction of Army Electronics
Materiel
Destruction of Army electronics materiel to prevent
enemy use shall be in accordance with TM 750-244-2.

Section II. DESCRIPTION AND DATA

1-6. Description
Refer to TM 11-6665-232-12, Operator’s and
Organizational Maintenance Manual for Radiacmeter
IM-174(*)/PD for a general description and
illustrations of the equipment.

1-7. Tabulated Data
Refer to TM 11-6665-232-12, Operator’s and
Organizational Maintenance Manual for Radiacmeter
IM-174(*)/PD for applicable tabulated data.

1-8. Differences Between Models
Both models of the IM-174/PD are essentially the same
in that they have the same case, same operational

ranges and same functional principles, The only
external difference is in the way the meterface is
lighted. The IM-174A/PD has an external lamp hood
with battery while the IM-174B/PD uses an internal
meter lamp.

a. IM-174A/PD. There are two versions of the IM-
174A/PD: the original version which uses six mercury
batteries to power the radiacmeter’s circuitry; and the
updated version which has been changed to use a
single carbon-zinc battery for circuitry power, The
updated version (single battery type) has a new bottom
plate which replaces the old bottom plate that
contained the six mercury batteries. The new bottom
plate contains an electronic power supply and

1-1
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regulator circuit which supplies the different
operating voltages formerly supplied by the six
batteries. Both versions use either one of these methods
of providing illumination to the meterface for night
use. This may be either of two types of an external
lamp and battery lighting hood or luminous paint for
the meter markings.

b. IM-174B/PD. The IM-174B/PD uses one carbon-
zinc battery and its meterfase is illuminated from a
lamp which is behind the meterface. Internally it is
almost the same as the single battery type IM-174A/PD
except for the meter lamp and switch in addition to
some component changes in the electronic power
supply regulator circuit.

1-2 Change 1
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CHAPTER 2
FUNCTIONING OF EQUIPMENT

2-1. Block Diagram Analysis a. The radiacmeter block diagram consists of
the six blocks as shown in figure 2-1. The ioniza-

Radiacmeter IM-174A/PD is a portable, tactical tion chamber and the cathode follower VI are
survey meter which is used to detect gamma physically contained in the detector assembly.
radiation dose rates of from 1 to 500 roentgens Four other blocks include the meter, zero con-
per hour (rad/hr) 1. The block diagram (fig. 2-1) trol, dc power supply, and the function switch
of the radiacmeter is discussed below. S2.

b. When the radiacmeter is in operation,
gamma rays pass through the radiacmeter case
and enter the ionization chamber which func-
tions as a gamma ray detector. The gamma rays
cause a small amount of current to flow through
a large value resistor in the grid circuit of V1
producing a positive voltage as input to V1. Cur-
rent increases through V1 and through meter

M1 in the cathode circuit of VI. Meter Ml is
calibrated in rad/hr so that current through the

1 Thre+out  the text, the expression md  can be used interchange-

cddy with  the expression mentgen.  Any  measurement  expression

(-t-s) curt be considered  the same when  expressed i. reds.

meter will indicate the strength of the gamma
rays in the ionization chamber.

c. Zero control R2/S1 provides on/off control
of the radiacmeter and zero adjustment. Zero
adjustment is accomplished in conjunction with
function switch S2. When S2 is placed in the
ZERO position the ionization chamber is re-
moved from the cathode follower and the zero
control is then adjusted to balance the circuit so
that no current flows through the meter and it
indicates zero.

d. Function switch S2 also provides a means
to check the radiacmeter’s operation. When S2 is
set to CHECK the ionization chamber is again
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removed from the circuit and a fixed, positive
bias is applied to cathode follower V1 and the
meter responds by indicating in the check band
on the meter scale,

2–2. Circuit Analysis

There are two versions of the IM–174A/PD in
use; one, which uses a single battery (single bat-
tery type) to operate a dc power supply for the
different operating voltages required, and; the
second version that uses six separate batteries
(multi-battery type) for supplying the de operat-
ing voltages to the radiacmeter, Both versions
use the same detector assemblies, but the other
circuits which operate the meter, zero control,
function switch, and the dc power supply are
connected differently and have different
schematics. Except for the detector assembly
(para 2-3), separate circuit analysis is presented
below for the single battery type (para 2–5) and
the multi-battery type (para 2-4) radiacmeters.

2–3. Detector Assembly

a. The detector assembly (fig. 2-2) is made of
cast epoxide resin and is hermetically sealed. It
consists of an air filled ionization chamber; an
electrode; and an electrometer tube (cathode-
follower V1) and high megohm resistor R1, both
mounted in a styrene box; and a connector (J1).
The inside of the ionization chamber is coated

with a non flaking colloidal graphite to provide
the proper electrical characteristics. The elec-
trode is insulated from the walls of the ioniza
tion chamber.

b. The IM–174A/PD has a response which var-
ies nonlinearly with radiation intensity, so that
the dose rate range of 1 to 500 rad/hr can be
measured without the necessity of range switch-
ing. This is done by the use of a nonlinear
ionization chamber with a linear amplifier. Non-
linear response in an ionization chamber will
result if the collection voltage is kept low, so
that a fraction of the ions produced in the ioni-
zation chamber will recombine before they are
collected. The fraction that recombines is a
function of the ion concentration in the ioniza-
tion chamber. The effect of operating the ioniza-
tion chamber in this condition is to produce an
output current which varies approximately
]ogarithmically with the radiation dose rate.

c. On the schematic for the detector, assembly
(fig. FO–2 or FO-3) the ionization chamber and
its conductive coating is shown around the elec-
trode used for collecting the ions from gamma
ray penetration of the ionization chamber. The
electrode is connected to the grid, pin 6, of V1.
Other connections to the detector assembly
through connector J1 are: Pin C which supplies
plate voltage; pins A and I) supply filament
power and cathode connection; pin F provides

Figure 2-2. Detector assembly.

2-2
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ground return for the ion chamber; pin H pro-
vides ground return for the grid circuit; pin J
grounds a shielding coating on the outside of the
detector assembly.

d. During operation, the ionization chamber
conductive coating is held positive with respect
to the collecting electrode. Ionization current
develops a positive going voltage on pin 6 of V1
as a result of its flow through grid resistor R1.
The total effect is an increase in plate current
flow through V1, a result of an increase in ioni-
zations in the ionization chamber.

2-4. Multi-Battery Radiacmeters

The multi-battery radiacmeter uses six bat-
teries to supply the operating power for the
radiacmeter. As shown on schematic diagram,
figure FO-2, batteries BT-1 and BT-2 provide
bias for the ionization chamber; BT-3 and BT-4
supply filament power for cathode follower V1;
BT-5 and BT-6 supply plate voltage for V1.
Switches S1 and S2 are shown in the normal
operating position.

a. Ionizational Chamber Bias. The difference in
potential between the walls of the ionization
chamber and the collector electrode is provided
by batteries BT-1 and BT-2.

(1) The positive terminal of BT-1 is con-
nected to the ionization chamber through ter-
minals 3 and 5 of S2A and connectors P1-F and
J1-F.

(2) The negative terminal of BT-2 is con-
nected to the grid of V1 through terminals 9 and
11 of S2B, connectors P1-H and J1-H, and resis-
tor R1.

b. Meter M1 Circuit.
(1) The voltage developed across the high-

megohm resistor (located with tube V1 in the
upper portion of detector assembly) by the cur-
rent from the ionization chamber is applied to
the grid of cathode-follower V1. An increase in
potential causes tube V1 to conduct more heav-
ily and thus causes an increase in cathode cur-
rent. Meter M1, in the cathode circuit of tube V1,
detects this increase in cathode current which
results in a meter deflection. Gamma radiation
dose rates are then read direct from the scale of
meter M1. Calibration variable resistor R4 (in
parallel with meter M1) is used to calibrate the
radiacmeter.

(2) Zero control R2/S1 consists of switch S1,
a single-pole, two-position switch, and variable
resistor R2 mounted on a common shaft. When
S1 is set to ON, approximately 1.34 volts from
parallel-connected batteries BT-3 and BT-4 is
applied to the filament of V1 and to the meter

circuit, consisting of meter M1, resistor R3,
variable resistor R2, and calibration variable
resistor R4. The negative terminals of parallel-
connected batteries BT–3 and BT-4 are con-
nected to the positive terminal of meter M1, and
the negative terminal of BT–6 (which is series-
connected to BT–5) is connected through resis-
tive network R5, R6, and R7 to the negative
terminal of M1. This arrangement results in volt-
ages of opposite polarity being applied to M1.
During zero adjustment of the meter, function
switch S2 (c below) is set to ZERO, and variable
resistor R2 is adjusted until the current from
BT–5 and BT–6 through V1 is equal and opposite
that from BT–3 and BT-4. At this time M1 indi-
cated 0. When switch S1 is set to OFF, it shorts
the meter and dampens the pointer movement
when the instrument is not in use. Resistor R3
establishes the resistive range of the R2–R3 cir-
cuit from 6.8 kilohms to 21.8 kilohms.

(3) Plate and screen grid voltage (approxi-
mately + 10.4 volts) is obtained from series-
connected  batter ies  BT-5  and BT-6 .  The
positive terminal of BT-5 is connected to the
plate (pin 1) and the screen grid. (pin 2) of V1
through connectors P1-C and J1-C. The nega-
tive resistive network R5, R6, and R7; the paral-
lel circuit of meter M1 and calibration variable
resistor R4; and connectors P1-C and J1-C. The
negative terminal of BT–6 is connected to the
cathode (pin 4) of V1 through resistive network
R5, R6, and R7; the parallel circuit of meter M1
and calibration variable resistor R4; and con-
nectors P1-D and J1-D.

c. Function Switch S2 (fig. FO-2). Function
switch S2 is a two-pole, three position switch,
spring-locked to the center (OPERATE) posi-
tion.

(1) When S2 is set to ZERO (during zero
adjustment of the meter (b above) ), the ioniza-
tion chamber is shorted (through R1) to the con-
trol grid of V1 through connectors P1-F and
J1-F, and contacts 5 and 2 of S2A. As a result, no
potential difference exists between the ioniza-
tion chamber and the control grid of V1. At the
same time, the negative terminal of BT-2 is
connected to the control grid of V1 through con-
tacts 8 and 11 of S2B, connectors Pi–H and
J1-H, and R1; and the positive terminal of BT-2
is connected to the cathode circuit of V1 through
resistors R6, R7, and R5. As a result, normal
bias conditions (control grid more negative than
cathode) exist for V1.

(2) When S2 is set to CHECK (during the
check of radiacmeter circuits), the ionization
chamber is shorted (through R1) to the control
grid of V1 through connectors J1-F and P1–F,
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contacts 5 and 4 of S2A, and connectors P1-H
and J1-H, and no difference of potential exists
between the ionization chamber and the control
grid of V1. At the same time, batteries BT-1 and
BT-2 are switched out of the circuit through
connectors J1-H and P1-H, contacts 11 and 10 of
S2B, and resistors R6, R7, and R5. As a result,
the bias is removed from the control grid circuit
of V1, V1 conducts more heavily, and meter M1
provides an indication in the CHECK band on
the scale.

(3) When S2 is set to OPERATE (center pos-
ition), batteries BT-1 and BT-2 are series-
connected between the ionization chamber and
the control grid circuit of V1 through connectors
J1-F and P1-F, contacts 5 and 3 of S2A, and
contacts 9 and 11 of S2B, and connectors P1-H
and J1-H. As a result, the ionization chamber
wall is made positive with respect to the elec-
trode in the control grid circuit of V1. When
gamma radiation strikes the ionization
chamber, current is caused to flow through R1
and the electrode to the ionization chamber
wall, and a positive voltage is produced in the
control grid circuit of V1. Bias for the control
grid of V1 is provided from BT-2 through con-
tacts 9 and 11 of S2B, connectors P1-H and
J1-H, and R1.

d. Instrument Light. The instrument light
(not shown) is attached to the meter of those
radiacmeters that do not contain a radioactive
dial. The instrument light is used to light the
meter dial during low light-level conditions. The
instrument light contains a 1.34-volt battery
(BT-7), a No. 331 lamp (DS1), a battery/lamp clip
ring, and a spring-loaded switch connected in
series. When the lamp switch is pressed, the cir-
cuit is completed and the lamp lights.

2-5. Single Battery Radiacmeters

The single battery type radiacmeters use a bat-
tery and a dc to dc power supply (converter) to
develop its required operating voltages. In the
schematic diagram (fig. FO-3) the converter is
shown as a separate block on the right-hand
side. It inputs and outputs on a row of terminals
numbered 1 through 10. Voltages on the output
of the converter are used to bias the ionization
chamber (pin 5), supply plate voltage for V1 (pin
4) and for checking operation or zeroing the
meter M1.

a. Ionization Chamber Bias. Bias for the ioni-
zation chamber is connected through switch S2,
pins 5 and 3 and 11 and 9. Pin 3 of S2 is connected
to converter pin 5 which supplies positive 2.8
volts. Pin 5 of S2 is connected to the walls of the

ionization chamber. The collector electrode of
the ionization chamber connects to pin 11, S2
through R1 and J1/P1 pin H. Pin 9 of switch S2
connects to the common line (ground). Pin 10 of
switch S2 connects to the converter, to complete
the bias circuit.

b. Meter Circuit.
(1) Voltage is developed across grid resistor

R1 of cathode follower V1 by current flow
through the ionization chamber. An increase in
this voltage increases current flow through
V1. There is a similar increase in the cathode
voltage as current flow through the cathode re-
sistor R2 (contained in the converter) also in-
creases. Meter M1 is connected between the
cathode V1 and a voltage divider composed of
R4, R5, R7, and R6. As the voltage on the
cathode goes up, the voltage across the meter
goes up and results in a meter deflection.
Gamma radiation does rates are then read di-
rect from the meter scale. Resistor R3 is used to
calibrate the radiacmeter.

(2) Zero control R5/S1 consists of switch S1,
a two pole, two-position switch, and potentiome-
ter R5 mounted on a common shaft. When S1 is
set to ON, the battery voltage is applied to the
filament of V1, and to the converter. The conver-
ter produces the regulated voltages required for
the operation of the circuit of the radiacmeter.
Potentiometer R5 is used to balance the meter
circuit and produce the same potential at its
wiper as is present at the junction of V1/R2.
When these two voltages are equal, the meter
circuit is balanced and the radiacmeter zeroed.
When switch S1 is set to OFF, it shorts meter M1
and dampens the pointer movement when the
radiacmeter is not in use.

(3) Function switch S2 is a two pole, three
position switch, spring loaded to the center
(OPERATE) position.

(a) When S2 is set to ZERO (during zero
adjustment of the meter, (2) above), bias voltage
is removed and the ionization chamber is
shorted (through R1) to the control grid of V1
through connectors P1/J1 pin F, and contacts 5
and 2 of S2A. As a result, no potential difference
exists between the ionization chamber and the
control grid of V1.

(b) When S2 is set to CHECK (during the
check of radiacmeter circuits), bias voltage is
removed and the ionization chamber is effec-
tively shorted (through R1) to the control grid of
V1. At the same time, the control grid of V1 is
connected to +1.4 volts from the converter
through contacts 11 and 10 of S2B. As a result of
this increase in grid biases of V1, V1 conducts
more and the potential at the junction V1, R2
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increases. This drives more current through the
meter circuit and causes the meter to deflect
and register in the “CHECK BAND” marked on
the meter face.

(c) When S2 is set to operate, the ioniza-
tion chamber walls are connected through
P1/J1-F and S2A contacts 5 and 3 to +2.8 volts
from the converter. Also, the control grid of V1
is connected through R1, P1/J1 pin H and S2B
contacts 9 and 11 to the common negative of the
converter. As a result, the ionization chamber
wall is made positive with respect to the elec-
trode in the control grid circuit of V1. When
gamma radiation strikes the ionization
chamber, current is caused to flow through R1
and the electrode to the ionization chamber
wall, and a positive voltage is produced in the
control grid circuit of V1.

2 - 6 .  C o n v e r t e r

The power supply for the single battery
radiacmeter is a dc to dc converter. The input to
the converter is the battery voltage of 1.5 volts
dc. The converter’s highest output voltage is
+13.2 volts dc. This voltage increase is brought
about by taking the low input voltage and;
changing it into an ac voltage; applying the ac
voltage to a step-up transformer; rectifying the
stepped-up voltage; filtering and regulating the
stepped-up (converted) voltages.

a. When S1 is set to ON, battery voltage is
applied to a free running oscillator circuit con-
sisting of R13, R14, C1, Q1 and T1. Resistors R13
and R14 form a voltage divider network to sup-
ply bias current. to Q1 through feedback wind-
ings T1-6 and T1-5. Q1 goes into saturation with

the aid of the induced voltage from windings
T1-4 and T1-1 into the feedback winding. Q1
stays in saturation until current in T1-4 and
T1-1 stops changing. At this time, the induce
voltage in the feedback winding reverses to
bring Q1 into cutoff,

b. The process of Q1 going from cutoff to sat-
uration, to cutoff, repeats providing changing
current in the primary winding of T1, pins 4 to 1.
Because of step-up transformer action the volt-
age induced in the secondary winding of T1 (pins
2 to 3) is much higher than the voltage in the
primary.

c. Diode CR1 is used to rectify the stepped-up
voltage from the secondary of T1. Capacitor C2
filters the rectified stepped-up voltage and the
process of converting a low voltage dc to a
higher voltage dc is complete.

d. The converter module also contains an
integrated circuit (IC) voltage regulator and a
voltage divider The IC is a small sized, sealed
component which contains transistors, diodes,
and other circuit elements to provide highly
regulated and stable dc output voltages. on the
schematic the IC is labeled VR1. The voltage
divider consists of resistors R4, R7 and R6. The
voltage divider provides the proper range of volt-
ages for the operation of R5, the zero set poten-
tiometer. VR1 produces 2 regulated dc output
voltages, +2.8 volts and +1.4 volts. The +2.8 vdc
output is connected to pin 5 of the converter and
is used to bias the ionization chamber during
operation of the radiacmeter. The other output,
+ 1.4 volts, is only used when the radiacmeter
circuits are checked (para 2-5b above).
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CHAPTER 3
MAINTENANCE INSTRUCTIONS

3-1. Voltage and Resistance Measurements a. Voltage Measurements for Multi-Battery
Radiacmeters. Voltage measurements are made

The following voltage and resistance values between the negative battery conduct of the
have been made on an operating IM-174A/PD holder for battery BT-6 (fig. 3-2) and the points
using Multimeter AN/GSM-64B. The data is indicated in the chart below. Before making
supplied to aid in troubleshooting a defective measurements turn the IM-174A/PD on and
IM-174A/PD. zero the meter (TM 11-6665-232-12).

Zero Operate Check

Pin 1 (red wire) on switch S2 ----------------------- 10.5 to 10.08 10.05 to 10.08 10.05 to 10.08

Negative terminal cm meter Ml . . . . . . . . . . . . . . . . . . . . 1.45 to 1.85 1.45 to 1.85 2.0 to 2.35

Positive terminal on meter Ml . . . . . . . . . . . . . . . . . . . . . 1.45 to 1.85 1.45 to 1.85 2.0 to 2.35

Pin 5 on switch S2 --------------------------------- –1.32 to –1.35 1.32 to 1.35 0

Pin 11 on switch S2 -------------------------------- –1.32 to –1.35 –1.32 to –1.35 o

b. Voltage Measurements for Single Battery Before making measurements turn the IM-
Radiacmeters. Voltage measurements are made 174A/PD on and zero the meter (TM 11-6665-
between the points indicated in the chart below. 232-12).

Primary battery PCB pin 1

Com!non negative PCB pin

timmon negative I?C13  pin

Gmmon negative PCB pin

timmon negative PCEI pin

timmon negative P(Y3 pin

Common negative P(XI pin

Voltage with ,functio)t  witch  i H .tbllowing  position

Zero Opera te Check

to pin 9“ . . . . . . . . . . . . . . . 1.1 to 1.6 1.1 to 1.6 1.1  t.o  1.6

10 to pin 4 ------------- 13.2 +5% 13.2 +5% 13.2 +5%
10 to pin 3 ------------- 1.4 ~~%-- 1.4 t4%- 1.4 *4%-

10 to pin 5 ------------- 2.8 ?4’7? 2.8 ~4% 2.8 t4Yo

10 to pin 7 . . . . . . . . . . . . . 3.94 3.94 4.55

10 to pin 8 . . . . . . . . . . . . . 5.19 5.19 5.49

10 to pin 6 ------------- 2.47 2.47 2.69

J1 pin A toJl pin D (A positive)” . . . . . . . . . . . . . . . . . 1.1 to 1.6 1.1 to 1.6 1.1 to 1.6

Pin 10 PCB toJl pin C (C positive) . . . . . . . . . . . . . . . . . 13 t5% 13 f5% 13 >5%

Pin 10 P(XI toJl pin F (F positive) . . . . . . . . . . . . . . . . . Zero 2.8 ~470 1.4 +47G

I% 10 P(X3 toJl pin H (H positive) ___ . . . ---------- Zero Zero 1.4 *4%

a Refers to the converter printed circuit board (PCB).

h Readings made with J1/Pl separated to introduce meter probe but still electrically connected.

c. Resistance Measurements. Resistance mea- Point of  measurement on detector assembly Resistance

surements are provided for the detector as- (ohms)

sembly removed from the radiacmeter. Make
From To

measurements at the detector assembly input
J1-A J1-J Infinity

J1-C J1-D
connector between pins indicated below:

Infinity

J1-C J1-F Infinity

Point oj’ measurement on detector assembly
J1-C J1-H

Resistance

(ohms)
J1-C J1-J

J1-D J1-F
From To J1-D J1-H

J1-A J1-D 120 J1-1) J14

W-A J1-C Infinity JI--F J1-H

J1-A J1-F Infinity J1-F J14

J1-A J1-H Infinity J1-H J1-J

Infinity

Infinity

Infinity

Infinity

Infinity

Infinity

Infinity

Infinity
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3-2. Continuity
Continuity of wires used in the IM-174A/PD can be
checked either by inspection or by using an ohmmeter
(AN/USM-223). Refer to the wiring diagram (figure
3-5 or 3-6) to determine where wires are connected.
Inspect each wire closely moving it slightly back and
forth to determine if the wire is broken under its
insulation, When wires are laced or otherwise formed
into a cable, use an ohmmeter to check continuity.
Locate each end of the wire to be checked on the
wiring or schematic diagram and measure the
resistance of the wire. A low or zero resistance
measurement indicates a good wire. Any other value
measured indicates a trouble which will require
further investigation.

3-3. Calibration Check
WARNING

Extremely dangerous radiation exists
in the AN/UDM-2. Before performing the
calibration check of the radiacmeter,
observe all precautions indicated in TM
11-6665-227-12.

a. General. When used in the field, it is important
that the readings obtained from the radiacmeter ‘are
accurate. When a calibration check is being
performed, the radiacmeter is exposed to known dose
rates of radiation contained in the AN/UDM-2. No
adjustment (other than operational) will be made to
the radiacmeter during the calibration check.

NOTE
During the electrical check (b below) and the
calibration check (c below), the radiacmeter
should be positioned so that the meter face is
up and parallel with the ground.

b. Electrical Check. Before the calibration check is
performed, check for normal operation of the
electrical circuits of the radiacmeter by performing the
test outlined below:

NOTE
Perform the test in an area that is free from
radiation.
(1) Prepare the radiacmeter for use (TM

11-6665-232-12), but do not install the radiacmeter in
its carrying case.

(2) Turn on the radiacmeter by turning the zero
control clockwise from OFF, Allow at least 2 minutes
for the radiacmeter to warmup; if time permits, allow
20 minutes for complete warmup.

NOTE
If the radiacmeter is equipped with an
instrument light, press the lamp switch, and
then release it. The lamp should light when
the switch is pressed, and the lamp should
extinguish when the switch is released. If the
lamp does not light, replace the lamp and/or
the battery (TM 11-6665-232-12).
(3) Press and hold the function switch to ZERO

and adjust the zero control until the meter indicates 0.
(4) Release the function switch to the operate

(center) position; the pointer of the meter should
swing upscale between 5 and 10 rad/hr, and then fall
back to 0.

(5) Press and hold the function switch to
CHECK. The pointer of the meter should indicate
above the check band by 3 meter needle widths. Those
readings below the check band or higher than 3 needle
widths must be replaced by a new battery.

WARNING
Batteries BA-1006/U, BA-1391/U and BA-
1396/U used in IM-174A/PD contain
mercury. These batteries can be hazardous if
not handled properly. There is a possibility
of the battery exploding or generating a toxic
gas when it is heated excessively. Do not
throw mercury batteries into a fire, expose
them to a high heat or short them out causing
them to heat to a high temperature.

CAUTION
Mercury contained in Batteries BA-1006/U,
BA-1391/U and BA-1396/U is hazardous to
the environment. Where ver possible, dead or
expended batteries should not be discarded.
They should be returned to depot through
supply channels.

NOTE
When in the CHECK mode, after new
batteries are installed, some multibattery
radiacmeters will indicate above the
CHECK band by 3 meter needle widths.
Radiacmeters reading in the CHECK band
or 3 needle-widths above are acceptable for
use. Those reading below the CHECK band
or higher than 3 needle-widths must be
repaired or recalibrated.
(6) Release the function switch to the oper-
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ate (center) position. The pointer of the meter
should return to 0.

c. Calibration Check. After it has been deter-
mined that the radiacmeter is operating nor-
mally (b above), install the radiacmeter in the
AN/USM-2 and perform the calibration check
procedure as instructed in TM 11-6665-227-12.

3-4. Troubleshooting Procedures

a. Genera/. The first step in servicing a defec-
tive readiacmeter is to localize the fault. Lo-
calizing means tracing the fault to a defective
stage or circuit responsible for the abnormal
condition. The second step is isolation. Isolation
means locating the defective part or parts. Some
faults, such as burned-out resistors, can often be
located by sight and smell. The majority of the
faults, however, must be located by checking
resistances.

b. Localization. The tests listed below will aid
in isolating the trouble. First localize the trou-
ble to a single circuit, and then isolate the trou-
ble within that circuit by resistance; continuity,
and voltage measurements.

(1) Visual inspection. The purpose of visual
inspection is to locate faults without testing or
measuring circuits. All meter readings or other
visual signs should be observed and an attempt
made to localize the fault to a particular circuit.

(2) Operational test. Operational tests fre-
quently indicate the general location of trouble.
The calibration check (para 3-3) is a good opera-
tional test.

(3) Resistance measurements. The resis-
tance measurements will help locate the indi-
vidual component part at fault. Figures 3-1
through 3-4 show the location of all components.
Use the resistor color code (fig. FO-1) to find the
value of the components.

(4) Troubleshooting chart. The troubleshoot-
ing chart (para 3-5) lists symptoms of common
troubles and gives (or references) corrective
measures.

(5) Intermittent trouble. In all the tests, the
possibility of intermittent troubles should not

Item Symptom

1 Meter pointer cannot 19e

positioned at 0 when

zero control (R2/Sl,

f ig .  2 -1 )  is adjusted

(function switch S2

is set to ZERO) and

meter pointer does

not move upscale be-

TM 11-6665-232-40

be overlooked. If present, this type of trouble
often may be made to appear by tapping or jar-
ring the equipment. Check the wiring (fig. 3-5
and 3-6) and connections within the radiacme-
ter.

(6) Calibration check. A calibration check
(para 3-3) is made to determine if the readings
obtained from the radiacmeter are accurate.
The radiacmeter is exposed to known dose rates
of radiation and the readings obtained are com-
pared with the known dose rates.

3-5. Troubleshooting Chart

NOTE
To reach the parts of the radiacmeter,
remove the battery cover from the
radiacmeter (TM 11-6665-232-12), un-
screw the small captive screws in the
cover assembly, and carefully remove
the cover assembly.

a. General. In the troubleshooting chart (c be-
low), the procedures are outlined for localizing
troubles within the various sections of the
radiacmeter. The parts locations are indicated
in figures 3-1 through 3-4. Depending on the
nature of the operational symptoms, one or
more of the localizing procedures will be neces-
sary. When trouble has been localized to a par-
ticular portion of the radiacmeter, use voltage
and resistance measurements to isolate the
trouble to a particular part.

b. Use of Chart. The troubleshooting chart is
designated to supplement the troubleshooting
chart in TM 11-6665-232-12. If previous opera-
tional checks have resulted in reference to a
particular Item of this chart, go direct to the
referenced item. If no operational symptoms are
known, perform the calibration check (para 3-3)
and proceed until a symptom appears.

c. Troubleshooting Chart.
NOTE

Replacement of parts indicated and
calibration of radiacmeter can be per-
formed only by depot repairmen. If a
component is replaced, the radiacmeter
must be recalibrated.

Probable  trouble Cowection

a. Defective wiring. a. Check wiring ( f i g .  3 - 5  o r  3 - 6 ) ;

replace if defective.

b.  Defective zero control b.  Check continuity of switch

R2/Sl. S1 section and resistance of

variable resistor R2 section of

zero control R2/Sl ( f i g .  3 - 2 ) .

Replace zero control if either

section is defective.
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Item Symptom Probable trouble

tween 5 and 10 rad/hr c. Defective function switch S2.
and then drop to 0
when function switch
is released after zero d. Defective meter Ml.
check. e. Defective detector assembly.

f. Defective calibration variable
resistor R4, or resistor R3,
R5, R6, or R?.

g. Defective printed circuit
board E15.

2 Pointer of meter Ml does not
indicate in CHECK band on
meter scale; zero control R2/
S1 is set to on, and function
switch S2 is set to CHECK.

3 Meter MI does not respond
properly to radiation.

a. Defective function switch S2.

b. Defective detector assembly.

a. Defective function switch S2.

b. Calibration variable resistor
R4 improperly adjusted.

c. Defective detector assembly.

c.

d.
e.

f.

g.

a.

b.

a.

b.

c.

Correction

Check continuity of function
switch S2. Replace switch if
defective.

Replace meter M1 if defective.
Check resistance of detector

assembly (para 3-1). If trouble
persists, replace detector
assembly (fig. 3-2 or 3-3).

Check resistance of cali-
bration variable resistor
R4 and resistors R3, R5,
R6, and R7. Replace
resistors if defective.

Check continuity of printed
wiring on printed circuit
board E15. Replace print-
ed circuit board if de-
fective.

Check continuity of function
switch S2. Replace switch
if defective.

Check resistance of detector
assembly (para 3-1). If

trouble persists, replace
detector assembly (fig.
3-2 or 3-3).

Check continuity of function
switch S2. Replace switch if
defective.

Send radiacmeter for calibration.

Check resistance of detector
assembly (para 3-1). If
trouble persists, replace
defector assembly.

NOTE
The following two items apply only to those radiacmeters that are equipped with an installment light.

4 Lamp DS1 (fig. 3-1) does not Defective lamp switch or battery/ Replace instrument light (fig.
light when lamp switch is lamp clip ring. 3-1).
pressed.

5 Lamp DS1 lights when lamp a. Lamp switch bent . . . . . . . . . . . . . a.
switch is pressed but does b. Lamp switch broken . . . . . . . . . . . b.
not go out when lamp switch
is released.

3-6. Replacement of Parts

The parts of the radiacmeter can be reached and
replaced easily without special procedures. To
reach the parts of the radiacmeter, carefully
remove the battery cover from the radiacmeter
(TM 11 -6665 -232 -12 ) ,  unsc rew  the  cap t ive
screws in the cover assembly, and carefully re-
move the cover assembly. (Refer to the exploded
views of the radiacmeters (fig. 3-7 and 3-8) to aid.
in location of parts and parts replacement.) The
following precautions apply to the equipment:

a. Before removing a part from the radiacme-
ter, note the position of the part and its leads.

3-8

Straighten lamp switch.
Replace instrument light.

The replacement part must be located in exactly
the same position as the part it replaced.

b. If a part is replaced, the radiacmeter must
be recalibrated.

c. Do not disturb tile setting of calibration
variable resistor R4. Any movement of this con-
trol will void the calibration of the radiacmeter.

d. New microammeters are shipped with a
wire strap across the terminals. Be sure to re-
move this strap before installing the new meter
in the radiacmeter.

NOTE
The replacement of  parts  on the in-



 Figure 3-5
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instrument light assembly does not make
it necessary to recalibrate the radiacmeter.

e. Two types of instrument lights are used. The
earlier type (fig. 3-1), consists of a plastic hood and
battery/lamp compartment (molded as a single unit),
a lamp, a metal battery/lamp clip, ring, and a plastic
cover with a metal lamp switch and white plastic
switch button. This type is not waterproofed. The
later type of instrument light (fig. 3-4) consists of a
plastic hood and battery/lamp compartment (molded

as a single unit), a lamp, a metal battery/lamp clip
ring and a molded plastic cover over the battery/lamp
compartment. This cover is supplied with a rubber
gasket, metal clamping plate, and two knurled finger
screws to provide a watertight seal for the
battery/lamp compartment. The switch pushbutton
to operate the light is covered with a waterproof
rubber boot. This style of instrument light is
waterproofed.
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Legend  for f igure 3-9 :

1.
2.
3.
4.
5.
6.

::

1::
11.
M.
13.

H:
1$.
17.
18.

pletd)
rew

Meter  M 1
G&et
Mountd  lamp connection
Nut
Acwm  nut
Housing
Set  screw
Function  switch knob
pn:bmn:;  knob

FIdentl  lcation  plate
Connector  E’1

IT~w~~  a.ssem y

LintedLcuit  boarclassembly
Insulator

19.  Nylon  nut
20.  Base assembly
21. Battery cover assembly
22. Screw
23.  Washer
24.  Cable clam

~{25. Rin assem ly
26. (De eted)
27. Variable  resistor R3/R15
28.  Control  R5/Sl
29.  Rotary  switch S2
30.  Solder lug
31.  Deleted)

b32.  10 S2
33. P/o  S2
34.  Bracket
35. Screw
36. LockWasher
37. Hex nut
36.  Microswitch
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APPENDIX B
EXPENDABLE SUPPLIES AND MATERIALS LIST

Section I. INTRODUCTION

B-1. Scope

This appendix lists expendable supplies and
materials you will need to operate and maintain
the radiacmeter. These items are authorized to
you by CTA 50-970, Expendable Items (Except
Medical, Class V, Repair Parts, and Heraldic
Items).

B-2. Explanation of Columns

a. Column 1-Item number. This number is as-
signed to the entry in the listing and is refer-
enced in the narrative instructions to identify
the material (e.g., “Use cleaning compound,
item 5, app B”).

b. Column 2-Level. This column identifies the
lowest level of maintenance that requires the
listed item.

H-General Support Maintenance.
c. Column 3-National Stock Number. This is

the National stock number assigned to the item;
use it to request or requisition the item.

d. Column 4-Description. Indicates the Fed-
eral item name and, if required, a description to
identify the item. The last line for each item
indicates the part number followed by the Fed-
eral Supply Code for Manufacturer (FSCM) in
parentheses, if applicable.

e. Column 5-Unit of Measure(U/M). Indicates
the measure used in performing the actual
maintenance function. This measure is ex-
pressed by a two-character alphabetical ab-
breviation (e.g., ea, in, pr). If the unit of measure
differs from the unit of issue, requisition the
lowest unit of issue that will satsify your re-
quirements.
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