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1. APPLICATION

Combination instrument 114324 is designed for direct
measurement of current and voltage in direct- and alter-
nating-current circuits at frequencies ranging from 45
{,o 210000 Hz, direct-current resistance and transmission
evel. .

Instrument input resistance is 20 kQ/V in D.C. mea-
surements and 4 kQ/V in alternating-current measure-
ments.

The instrument finds its application in servicing TV
and radio equipment, in radio amateurs’ practice, in
servicing various domestic appliances as well as unde
factory and laboratory conditions.

2. TECHNICAL DATA

The basic instrument error is determined at norma
values of the effecting factors (Table 1).

In D.C. measurements it does not exceed 2.5%, in
A.C.— 4.0%. The basic error is expressed in per cent
of the finite scale value (with the instrument switched
in via voltmeter or ammeter), and in per cent of the
effective scale range in resistance and transmission level
measurements.

The effective scale range is not less than: “Q,
dB”,— 48 mm; “kQ” — 52 mm; “~ " — 70 mm.




Effecting facto ormal value
Operating position | Horizontal =2°
Temperature From plus 15 to plus

25°C

Ohmmeter supply voltage:
a) in measurement with From 32 to 40 V
finite scale values

0.2; 5; 50, 500 kQ

b) in measurement with From 32 to 40 V without
finite scale value built-in supply source
5000 kQ
Frequency in A.C intensity Within the rated frequ-
and voltage measurements ency range
Current or voltage curve Sinusoidal with distor-
shape tion factor not over 29

ite scale values for all types of measurements
ated in the front nameplate and instrument
in the Cer

umption is 50%2.5 pA;
5 pA

0o 3 - scurce and cur-
e valoe =z n measurement is

not exceed 7; 7; 0.7; 0.07;

nc expanded frequency ranges of the
indicated in the instrument back name-

g climatic conditions for instrument [14324
ent temperature from minus 10 to plus 40°C,
ive humidity —up to 809% at plus 30°C,




Ultimate climatic conditions for instrument 114324
are: ambient temperature from minus 40 to®™lus 60°C,
relative humidity up to 95% at plus 30°C.

Effect of Various Factors

Variations in instrument readings caused by the
change of ambient temperature from the normal to any
magnitude within the operating range do not exceed
+25% (for ohmmeter *+1.25%) in dc. and =4% in
a.c. per every 10°C of temperature changes.

The changes in the instrument readings, caused by
the change in the frequency from the boundary of the
rated range to any value in the adjacent part of the
expanded frequency range does not exceed +=49%.

Variations in instrument readings due to its devia-
tion to 10° from the horizontal position in any direction
do not exceed *+2.59%.

The change in the instrument readings, caused by
the deviation of the current or voltage curve shape
from the normal (Table 1) under the inflience of the
2nd, 3rd or 5th harmonic component equal to 5% of the
virtual value of the current and voltage being mea-
sured, does not exceed =4.09%. _

The change in the instrument readings under the
influence of the constant homogeneous magnetic field
of 400 A/m intensity at the most unfavourable direction
of the magnetic field does not exceed =+=5%.

The change in the instrument readings under the
influence of the homogeneous magnetic field, sinusoi-
dally changing in time with the frequency, equal to the
frequency of the current which flows through the in-
strument, does not exceed *5% at 400 A/m intensity.
At the Irequency [ exceeding f=90 Hz the magnetic
field intensity should be determined by the following
cquation:

[
H=400——
i

(%]




3. DESIGN AND OPERATING PRINCIPLE

The circuit elements and measuring mechanism are
enclosed in a housing safeguarding them against me-
chanical damage.

Provision has been made in the instrument design
for the change of the supply source without deranging
the Manufacturer’s seal.

The instrument employs a magnetoelectric measuring
mechanism on braces and inside-frame magnet.

The alternating current is rectified in a full-wave
circuit. The instrument measures virtual (effective) va-
lue of alternating current or voltage at practically si-
nusocidal curve shape.

The resistance is measured in a magnetoelectric
ohmmeter in-series and parallel circuits.

4. SAFETY PRECAUTIONS AND PREPARATORY

PROCEDURES
Using ihe insiru ment for measurements in circuits
wih 30 \ i fo all the require-
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ng measure-
commended to
1 the voltage

ESmremenis m creumits wilh voltages higher than

V should i out in the presence of
with a probe should be
the other hand has to be free
shocks through the human

0 obiain correct measurement results and to pre-
sible instrument damage, follow the diagram
the layout of controls (Fig. 1) and adhere
nstructions given below:

et the instrument into horizontal position;
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b) using the corrector, set the instrux{ent pointer
to initial scale marks;

c) set the measurement range selector to one of the
pOSitiOnS: u__.n; u~n; qun; “‘Q“; A

T
L

Fige 1k

I — corrector; 2 — measurement ran-
ge selector; 8 — zercing; 4 — mode
. switch
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d) reset the finite scale value change-over switch to
position corresponding to the expected value of the
quantity to be measured;

) measurements with the ohmmeter should be done
only with the circuit de-energized. The ohmmeter zero-
ing and resistance measuring time should be as brief
as possible which will prolong the life of the built-in
supply soutce;

connect the instrument to the circuit to be measured
by means of the connecting cords supplied with the
instrument,

The value of the measured quantity is determined
as follows: divide the finite scale value by the number
of scale divisions and multiply by the numerical value
of scale division at which the pointer has setiled.

Example: in the measurement of alternating current

voltage at the finite value of scale *~300 V” the measuring
mechanism indicator has deviated through 21 division in the

= 2

scale “~ . The value of the a.c. voltage is evaluated as

witch, to po-
g simultane-
. Prepare the
in the back name-
to the resistance
ding taken {rom the
7 by the factor of the selec-
scale value change-over switch,
fon lines and radio engineering
unit—decibel is used to express voltage
Iication or reduction). As absolute a.c. volt-
a voltage is accepted equal to 0.775 V which
s to dissipation of 1 mW power across
1 resistance,
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In measurements with the final scale galue 3 the
relative level of the a.c. voltage is read the scale
“dB” directly. Changing over to other finite scale va-
lues in a.c. voltage, add to the value read off scale
. “dB” algebraically the number by which the readings
have been increased in accordance with Table 2.”

Table 2
|

600 ‘ 900

3!6‘15!60

| |
|

|
Finite scale !
|

value 150 | 300

Increase of scale
readings

- | ! »
0 +6}+14:+2e+34 +4O%+46}+50
_ | I

1 1

The work over, disconnect the instrument from the
measured circuit and reset the instrument switches to
position “—" and “I1200 V” to prevent instrument da-
mage due to accidental erroneous connections.

5. TECHNICAL SERVICING

At least once a year check the accuracy of instru-
ment readings by comparing them with the readings of
reference instruments of not less than 0.5 accuracy
class.

Instrument 114324 should be stored in its case in
rooms with ambient temperature from plus 10 to plus
35°C and relative humidity up to 80% at plus 30°C. The
surroundings should not contain harmful admixtures
liable to cause corrosion.

To change the supply source, take down the back
nameplate of the instrument. Installing the nameplate
in place, do not forget to put in the cardboard gasket —
it enhances electric strength of the instrument during
measurements of high voltages.
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To remedy a defect, open the instrument as follows:
remove the back nameplate, turn out screws in the in-
strument base, take off the cover carrying the instru-
ment wiring. Following the electric circuit diagram
(Supplement 1), parts layout diagram (Fig. 2) and
the Specifications (Supplement 2), any circuit compo-
nents can be easily located. Should it prove impossible
to locate the defect by visual inspection, carry out ap-
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Fig. 2. Parts layout diagram:

resistor R27 is soldered on directly
to the lobes of measurement range
selector
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proximate measurements of circuit componénts. Faulty
parts are to be unsoldered and replaced b¥ new ones.

After repairs involving the change of instrument
parameters (replacement of rectifiers, rewinding of the
measuring mechanism frame, etc.) the instrument has

" to be re-adjusted.

The re-adjustment has to be carried out at normal
conditions (Table 1) to avoid additional errors.

All resistors, except adjusting ones R24 and R23,
are to be adjusted to values indicated in specifications.
If the repair of the measuring instrument involved dis-
mantling of the magnetic system, its full deflection
current has to be adjusted to 37.5 pwA by magnetizing
and gradually demagnetizing the system. Total resistan-
ce of the measuring instrument and resistor R23 is to
be adjusted to 10006 Q. If the adjustment has been
carried out at a temperature other than the normal, the
value of total resistance to be obtained by the adjust-
ment is to be evaluated by the following equation:

Rum +R23=1000+0.004 (+—20) Rmm=6 Q,

where f-—temperature at which the adjustment has
been performed, °C.

The moving part of the measuring mechanism is se-
cured on braces Type ITn, Cp-20 with antagonistic mo-
ment 0.32 at tension of 65+5 gf. The measuring me-
chanism being put in place, check - the matching of
finite scale marks at all finite d.c. scale values.

After repairs the instrument scale does not have to
be changed, except for the case when the diodes have
been replaced. Following the replacement of diodes the
instrument has to be adjusted in the alternating cur-
rent. This is done by connecting the instrument at one
of the finite scale values in the alternating current or
voltage to a.c. supply, 50 Hz, and by the aid of the
reference instrument, the current or voltage value in the
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instrument circuit being adjusted, is brought up to the
selected finite scale value.

The value of resistor R24 is to be so selected that
at the indicated conditions the pointer would deviate
to the finite scale mark; after that the intermediate
numbered a.c. scale marks are checked for correspon-
dence. In case of discrepancies over 4.0% from the
finite value of scale “~’" and from the effective part
of scale “dB”, the scales have to be re-calibrated (re-
plotted) or the diodes replaced once more.
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Important!

Do not use the instrument without
studying its Certificate.

Negligible changes in instrument
design and circuit may not be re-
flected in this manual.




KomGuuuposannniéi npudop 114324,
TexXHHYeCcKOe ONMUCAHHE W MHCTPYKLHS MO SKCIIYyaTAUUA
Ha AHrAHACKOM fA3BIKE.

Vneshtorgizdat, 297Y/73 (3756)
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