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Negﬁgib!e changes in instrumeni design
and circuit may not be reflected in this ma-
rual, : :

@ Buemroprusgar, 1973

junction), This current js. measured as shown in dia

APPLICATION

The combination instrument ~(avometer' and transis-
or tester) 114341 is designed for measuring current in-
tensity ‘and- voltage in D.C. and AC circuils and D.C.
resistance. -~ " . ity e

g g2 -
The -i'ﬂstrumunt.ié used for measurin.g the Eo]!nwing
transistor parameters: i : =
{ep— collector Junction back eurrent (collector — basa

gram,
ig. 1, with the emitter eirenit disconnected, :

. fep— emitter junction back current {emitter — base
unction). This current is measured ‘as shown in diagram,

-Fig. 2, with the collector cireuit disconnected.

A1 — initial collector current. This current is measur-

ed in the circuit with a ctonurion emitter (Fig. 3) and




at zero vb!tage between the emitter and the base

(Ube -Dt)~ .
— statie current gain factor is measured in the cir-

- cuit with a common emitter -

g 'Eﬁ=—a}h_|

where Af. -is the change of collector current due io
change of base current by Aly. . i SRR e .

- The instrument 114341 can be extensivel used for
: .. various D.LC. and A.C, measure-
‘ments both at factories and in
‘{aboratories. Since the instrument
is adapted for the measurements
of transisior parameters, it can be
used in radio engineering, for de-
signing and repairing electronic
equipment . and in amateur radio
practice.

Fig. 3 following modifications: :
oy [14341 — for operation at ambi«

b ent temperatures from minus 10 to
plus 40°C and relative humidity up to 80%:;

114341T — for indoor operation both under dry and’

humid climatic conditions at ambient temperatures from
minus 5 to plus 45°C and relative humidity up to 95%.

TECHNICAL DATA

“

 Measurement ranges:
D.C. voltage, V. . .

_A.C. voltage, V . 2o

: o 750
D.C. intensity, mA- ., 0.06; 0.6; & 60; 600
AC. intensity, mA . . 03; 3 30; 300

0.3; 1.5; 6; 60; 150; 300;
900
1.5 7.5 30 150;  300;

The instrument comes in the -

D.C. resistance . 0.5 kQ; 5 ks
50 kQ; 500 kf"ﬂ:
2 k2, 500 1
- 20 Kia; 200 ke,
2 MQ; 20 MQ .
. in non-effective part of
Trph!sistoi' parameters: s
Icl}h . ¥ . ¥ ol e ¥ . ﬂ‘—ﬁo uﬂ
f{_; . : {1 ; . 0—G6O u.lq
. el " e gl . ' ?‘n—-ﬁﬁ jl-!'l
instrument ' basic error, - O’ T
kg basic error, %.'

In measuring D.C. iaten-
sity and votag‘e. i i ﬁfe% of finite scale
In measuring A.C. Inten-
sity and @I ége . . . 4% of finite scale
c value
t:"‘meaaurlng D.C. resis-
ce s San . ._:1:2.5% of effective scals
length (64 mm} and not
more than . -£4Y% in
0.5 kfl measurement ran-

ge
In measuring few, Jow 7o £25% .of finite scale
; value

X 115:?10 nmleggﬁﬁment of §— current gain factor,-—in a
ZED o i S o, T e Sk e
= : € or 3503, Actual :
Ihmﬁo spread transistor parameters can run u;rr?é

— T - : ; = EE 1
he instrumeni basic error does not exceed the abuve

data provid (s i
p ed the instrument is used under normal cpera-

ting conditions.




The normal cperating conditions are as follows:

horizontal position within ==2°% ambient temperature
plus 20+5°C  (for 114341) and plus 27x£5°C  (lor
~ 114341T7).

In determining the basic error lor alternaling cur-
rent and voltage measurements the frequency should be
wilhin the nominal range (see Table 1}. :

Instrument cansumption:

full deflection current in measuring D.C. voltage is
60 wA (which corresponds to input resistance al
16.7 kQ/V); by : e

full deflection current in measuring A.C, voltage is
300 pA (which corresponds to input resistance ol
3.3 kQ/V); ' _

drop of voltage across instrument terminals is not
over 1.3 V in A.C. measurement;

in D.C. measuréments not over 0.3 V.

Resistance measurements are made with the use of
a built-in battery. The maximum currenl drawn irom
the battery does not exceed 80 mA. The same battery
is used for measurements of transistor paramelers,

Instrument damping time is not more than 4 s

Scale length (max) — 86 mu. . i

‘The . insulation between insulated electric circuits and
the instrument housing at normal temperatures with-
stands a test voltage of 3 kV of practically sinusoidal
shape, 50 Hz, for 1 min.

"F-ariat'ion -pf' Rea_ding's Due to Various Factors

Variation of readings due te  change of frequency
from the nomina! range boundery to any value in the
adj%;:ent part of the expanded range does not exceed
+40 i _ ; : :

Variations in readings of instrumment 114341 caused
by a change of ambleat temperature from ihe aormol
(plus 202:5°C) to any temperabure oo the ramge Teain

) _——————

minus 10 to plﬁs’- 40°C dd not exceed +250¢, (21
n ed +250 (1950
for ohmmeter) fnr_D.C. measurements andf{-r :fEfl% f{ﬁ‘
changﬁl:neasurements per - evgry i0°C of temperature
Variations in readings of instrument 114341
r IT caused
b},rl a changﬂe of ambient temperature mer]ﬁ the r{;‘;:r?:i!
{(plus 27+5°C) to any temperature in the range from
minus 5§ to 1!Jlus 456°C do not exceed =29, {=1.256% for
ohmmeter) for D.C. measurements and +3% for A.C

- Mmeasurements per’ every 10°C of temperature.change,

Table {

T e Frequency ranges, Hz
Finite scale values —

s : Nominal Expanded
160 V 3 4541000 | 1000—15000
oy | e
All other wvalues (current 45—5000 ‘ Egggjégggﬂ

and voltage)

Variations in instrument readilléé'caused by a Liev.ia—

tion of the current
. | 1 or voltage curve from practically
sinusoidal (distortion factor not more than, 2'}5} H-I-uaifll

2-nd, 3-rd or 5-th harmonic component; equal to 109 of
a- : 0

Ehe e[fecti?e value of the measured currgnt or xiglf% t::*f

o %of;‘e}ic:f_:eed the maximum basic error, - =
ariations in instrument readings caused b = i

_fllilenr:g of a constant uniform magngétic erSIril of yﬁl(}(l;m-i:’?]'i-

intensity dp‘nqt exceed +2.5% in case of the most up.

favourable direction of the field. '

Variations in instr adin .
riatio 1 mmsirument readings caused by the in-
[luence of & uniform magnetic fielcﬁ sinuseidally clm:;gi-

ing in time at frequency " equal to frequency of current

ilowing through the instrument being tested do not ex-

_:.:eed”:!:._‘lﬁ%, in_t’gnsi_tg_.«* being 400 Afm at frequencies




F

from 45 Hz to [y inclusive at intensily evaluated by the
equation:

He= _‘!’%ﬂﬁ _ﬁfl'ﬂ,

.. i s 1iz: ; ;
Wh'ere'f{;-—gig?xg{é{r 160 Hz; for frequencies | greater
than fig . : s bR
in instrument readings caused Dy il
ﬂﬂx:;iaft:g:;s the normal _'{horizu-ngal} position through

i6° to any side do not exceed the permissible basic er-.

Lhe rall dimensions — 115X215X90 mm.
rell dimensions — 115X215X00
ﬁigramgienitn;gment without case and ﬂccesﬁlrﬁ?ﬁs
not over 1.2 kg (114341} and not over 1.6 kg (L :

PRINCIPLE OF OPERATION -

N : : . 4 c : ¥ t is
e ing mechanism used in the instrument is
of '{]!11: Q:;iﬁ;%lect?‘ic type with inside-frame magiet
- and moving part on braces. .

The measuremient rgnges are E}iﬁiﬁﬁd w‘ii:h t.hfe ha_l;:r
uliipliers and a univers L. )
r lﬂigfnﬁlilnglp ‘currenis - and voltages are measured

i i i ith the mea-
rough a reciifiving semi-conduetor br_ldge with
E;}‘iﬁlgg"micfanish contiected in the brsdge.ciiziaggigal. s
The instruitient meaz;}urtea' the a&r:;?gg 1311 a{%r:e :} it
VO value but is gra: d. , :
{rirllltlagrw\irﬁimgﬁidic&ily sirusol gl ‘shape of curve {shape

{actor Rep=1.11}. Sy

D.C. resistances are Iﬁ'es?{sﬂfeﬁ ace. to the series mag-
lectri tefer circuit, - _
netpf;eg’;gc ;ﬂhﬁr{g: for the measuremnent or gain factor B

current when the base current varies, since

igue g ilector In-
. i8 -ati:e?ted the techmigue of measuring the collectos
£

Crefmiear
AR
o TR

-8

DESIGN

The instrument is enclosed in & plastic housing con-
sisling of two parts — hase and cover. :
measurement ranges are Egiven_ on the face plate
and the basic rules for the use o the instrument are ex-
plained on the back plate, : :
The instrument is provided with tivo switches,
The resistor plate, switches, measuring mechanism
are all attached to the housing cover, :

¢ measuring mechanism is enclosed in 3 separate

~ housing. -

SAFETY RULES

- In measuring high-voltage currents strictly observe
the valid accident prevention rules.

Warning!

During measurements of high . voltages as well as
curtents and vollages in circuits which are under high
voliage, terminals g ey ¥ SR {aclc i it

“2" are under high potential, so avoid ouching them
for it is life-hazardous, '

PREPARING THE INSTRUMENT FOR OPERATION
AND GENERAL INSTRUCTIONS FOR USE

To obtain aceurate results in measurements and pre-
vent possible damages of the instrument in vsing it, ob-
serve the following general riles: :

before measurernents place the instrument into the
horizontal position: i :

set the instrument pointer with the aid of the cor-
rector to the initial marks of the scales;

set the mode switch to position corresponding to the

value heing measured: and the measurement range se- .
lector to position

corresponding fo the value excepled in

9




i e

the measurement, In case the latter is not known -even
approximalely, slart measurements from the maximum
range, passing gradually over to the most appropriate
range; :

Ennnact the instrument to the measuring circuit in
compliance with the marking of the terminals. :

In measuring high-frequency currents excessive errors
may be caused by capacity leakage currents between
instrument elements and surrounding objects.' To avoid
this, the circuit should be wired so that the instrument
common lerminal (marked “3") may be connected to
the grounded terminal of the voltage. being measured;

avoid switching the instrument over when if is ener-

gized,
the measurements over, set the measurement range

_ selector to the position “900 V", and lle mode switch —

"

to the position "~

The connecting cords are {o be connected to the in-
strument by means of plug tips or detachable flat tips
fitled un the latter. i :

If a pralonged contact is required fit either the de-
tachable flat tips or the alligator clips to the ends of
e connecting cords which are to be connected to fthe

measuring circuit.

USING THE INSTRUMENT

Current Mgasurements

E ]

Set the mode switch to the position “—" (in measur-
ing divert current) or to the position “~" (in measur-
ing alernating current), Set the measurement range
selector to the position corresponding to the value of
current being measured, Connect the instrument to the
‘measuring circuit with the help of terminals marked

™ R T 4

i

. ., HuLan the - linab BT i T A
J...l,';'dil‘_gf " I{-ﬂ]l i sel #hf‘ s M :
mstroment  pointer  to the X s
b
s v e a _J

su.llﬂmdinf ﬂf“tfu?‘vqluc being measured is taken off the
th; es mfar fd R {in measuring direct current) or off
cale “~" (when measuring alternating current).

Voltage Measurements

Set the mode switch to the positi “ n
. de swile position * - {in meas
ing D.C. voltage) and to the posilion “~" (in mem::iw
1r1gsht.i."..~ vollage), ' ;

et the measurement ran ; d ili
_ Se 3 sureme ge selector to the pos
E.pma[pfrldil"lg_tu the value of voltage being |1nfﬁjji1::1ﬂ
Jnnnec the instrument © to the measuring circult by
means of tetwinals marked “~" and “U. [ ._,." ;
o Igi-:ading::I of thl_e WIIII‘IU I}ming meastired is to b:: laken
o t“w: scaIe marked L (in measuring D.C. voltage),
ot | o?tsfl-awﬂ Iﬂﬂ!’kfftj ~ !m measuting A.C, voltage)
8 L the scale “~ 1.6 V" (in measutlng within [he
ltlllge g ]-5 vnj. B o

Measuring D.C, Resistafice

The buill-in battery sers

] Ty serves as the powe W
the mode switch to the pnsi'ti-"ﬂrfJ i o i l the T b{'kl
range selector at 1hal mo- e oy e TR
:Eimm shiuuitl be in one of qu‘r”
le positions *'x0.1", “wI” {j-:}‘ ﬁ_l i
ol it (T ; ! x i
K0T "X100",  depending - }— 1
an fthe expecled value of re-
sistance being measured, e

The  connecting  cords *{,;-15:, @U.f;'
i - (o
e i e

should e short-circuited
and, by turnin

iere mark, of seale kRO

MY H ke  instrument R

Ly

—



pointer cannot be set to zero in this way the batter
should be replaced, The range of adjustment by kno
“Zeroing”, "Calibr.” is designed for the battery voltage
irom 3.7 1o 4.7 V.

On completing the instrument adjustment, disconnect
the connecting cords and connect to them the resistance
to be measured, i 3ot

Read the value being measured off the scale “KEQ" or
“MQ", taking into account the multiplier.

When measuring in the range "5 MQ” (Fig. 4) the

built-in battery should be ecut out: an external power

supply with a voltage of 37—48 V should be used. The
conlact plates of the built-in power supply have to be
closed. Readings are to be taken from scale “kQ", “MRQ",

Measuring Transistor Parameters
Measuring /., and f

1. Set the measurement range selector to position
“Calibr.” to avoid a possible voltage application to the
transistor being connected. Turn knobs “Base current”
("Coarse”, “Fine™), “Zeroing”, *“Calibr.” counterclock-
wise to the extreme position, =~ '

2. Put the transistor leads into the jacks according
to marking (the length of transistor leads should not be
less than 15 mm). :

J. Turn the knob of the mode switch into position
“p-ui-p’ or “n-p-n”, depending on the type of the tran-

© aistor.

Incorrect switching will: fesult in the feed of a re-
verse-polarity voltage to the trensistor which may da-
mage it, Sel.the measurement range selector. to position
Ly (—B0 gAY, e o :
 Read curréent intensily fep off scale “—", bearing in
inind that the full deviatien ef the.peinter corresponds
to current of B0 pA, : ! :

12

not be set to

4, Prior to measuring the B factor, set” the measu-
rement range selecfor to position "Calibr.,” and the mode
switch to position “p-n-p” or “m-p-n" (.dependin on
transistor typezl and by means of knobs “Zeroing” and
"Calibr.” set the instrument pointer to the mark “0" of
the “B" scale, i

5. Turn the measurement ran
“BX5". Using the knobs “Base Current” (“Coarse” and
“E‘ine"}i set the instrument- pointer to mark “0" of the
“B"” scale. : .

6. Turn the measurement range selector to position “g"
and take readings off scale “B". Factor B being measur-
ed will be equal to the value read off the scale mulli-
plied b¥ B. ' ;

7. If factor B is less.than 70, turn. the measurement
range selector to positlon “BX1". Using knobs “Base
Current” (“Fine” and “Coarse”) set the instrument
pointer to mark “0" of the f scale, In this case the
factor § being measured is read off scale “f” with multi-

plier "K i-ll‘

The obtained value of factor B is measured in a cir-
cuit with the common emitter at supply voltage 3.7—
47 V and resistance 500 € in collector circuit.

If in measuring the gain factor p the Instrument
ointer cannot be set to "0 of scale “B” by means of
nobs “Coarse” and “Fine” (pointer deviates off scale),
factor B at given value of I« is greater than the value
corresponding to this current (Table 2).

For example, the measured collector back current is

10 pA. In measuring factor f the instrument pointer can-

: to “0" of scale “B”.. It appears that
f>165 (see Table 2). :

Low-duty transistors which simultaneously have i
reat hack current (/.p>5 pA) and great gain factor
%ﬁ}lﬁﬁ] cannot be used practically in most cases.

When measuring gain factor of sllicon transistors
Instrument readings should be multiplied by .1, For

13

selector to position.



s,
: N

example, the instrument b :
of factor will be: reads P=50. The actual value

=50 1.1 =755,

Some differences in instrument readings obtai i
measuring faEtor P of one and the samg trans?ilsrifjg :11:
ranges “BX1" and “BX6” cannot serve as evidence of
a faulty operation of the instrument, It can be explained
P}r the variation of factor B due to operation of the
ransistor at different values of collector current and

voltage and connected with th
resistance in the collector direuit, | o L L O

T

B 300 | 270| 250 zao‘szﬁu 185 | 176 | 165

Table 2

ey uA.
ch 2. " 8 ‘ 5 10

T '
cur M U NG T T I G T Y AT 19

B 155’ 150 !4n’135[130 125 120 115 | (10

Measuring fup, o

When connecting the transistor to the instrument, the
measurement range selector should be set Lo pas‘ition
"Calibr.", . the mode switch—to position “p.n-p” or
fi-p-n", depending on the transistor type. ' '
tﬁﬁ;’»‘lﬂg:ig;ﬁrﬁgtnf f!_q}} :'.; are carried out mimilarly to

sl ef ) : . by 3 [ .
currents, then all other Iﬁwa{lrjlﬁ‘er:ﬁ“un' transistor bach

t4

R

In measuring fes insert thlnla transistor with its emit-
~ ter contact Into jack “K”, with the base contact — into
jack B"; in this” case the transistor collector contact - -

either is not connected or, for convenience, is connected
to iack “®". The value of foh, is to be read off scale
w_5 full deviation of the instrument pointer corresponds
to 60 pA, as in the measurement of Icp. :

In measuring [ ‘connect the interconnected transistor
contacts “Emitter” and “Base” to jack “B” and collector
contact — to jack “K". The current intensity is read off
scale “—" (full deviation of the instrument pointer cor-
responds to 60 pA). The measurements over, the mode
switch should not be left' in position “p-m-p" or “n-p-n”
and the measutement range selector —in position “Ca-
libr.”, since the battery discharge current amounts to

~ 23 pA which reduces battery service life.

Replacing the Battery

. To replace the battery remove the back plate by turn-
ing out three screws, Having taken out the old battery,
insert a mew one, paying attention to the polarity.

INSTRUMENT STORAGE

The instruments should be stored indoors in their
cases at ambient temperature frot Flus 10 to plus 35°C
and relative humidity up to 80%. The air should be free
irom harmiul admixtures liable lo cause corrosion. -

TROUBLE SHOOTING

The most characteristic trouble in instrument opera-
tion is a break of one of the resistors or failure of one

of the germanium diodes.
The break of any of the resistors in the voltage

16




measuring circuit can be easily detected by absence of
instrument readings in the respective range of D.C. vol-
tage measurement, -

The break of any of the resistors in. the universal
shunt will result in" absence of readings [ the upper
current measurement ranges (in the lower ranges instri-
ment readings will have a great position error),

Faulty germanium diodes are revealed by wrong
readings in all the A.C. intensity and voltage ‘measure-
ment ranges (while the instrument readings in the D.C.
intensity and voltage measurement ranges are correct).

To remedy a trouble, the instrument should be open-
ed, For this purpose it is necessary to turn out three
serews and remove the instrument bacl plate. Then turn
out four screws which fasten the cover ang remove the
latter. Thus, the access is opened to the panels carrying
all the circuit components,

Any element of the ecircuit can be easily localed with

the aid of the instrument circuit diagram and - specifi-
cation. : '

The troubles can be revealed by inspections and ten-
tative measurements, for instance, wilh the aid of g
similar instrument, Damaged parts should be either re-
paired or replaced by new ones. Affer a repair “involv-
ing change in instrument paramefers (such as replace-
ment of the germamum diodes, rewinding of the instru-
ment frame, ete.) the instrument must be readjusted. The
succession of procedures of complete instrument adjust-
ment is given below, Depending on the nature of re-
pair the adjustment can be started at this or that stage,
gdmfided the indicated sequence of procedures is adher.

0.

All the resistors, except the adjusting ones, should he
adjusted to the values specified. . '

If the measuring mechanism has been repaited with
the dismantling of the magnetic system, its full deilec.
tion current should be rdfusied o 42,605 pA by

i

. whether

izi ' f the
18 of magnelizing and gradual demagnelizing o

EELI?L. Framge resistgnce should be 636+3 ). The I:tirlr::u.r—
ing part of the measuring mechanjsm is _faateﬂe ?n
braces type ITn. Cp. 20M 0,25 (the fension is 4{3_&5 gt}d
The resistance of resistor K26 should be Efjl}s%
until minimum error in D.C, measurement ranges is ob-
tained. L - ! :
avin ilie ineasuring mechanism in place, chec
H“mﬁep?itnitheemarké coignclde in all flIIlE; scale va-
lues in' D.C. ranges,. Aiter replacement of the: dm%_es
(total back current must be not over § pA at 300 mV),
adjust the instrument in the alternating current. G o
For this purpose connect the instrument in one o ACE
A.C. intensity or woltage measurement ranges to han kL
supply, 50 Hz, wilh disiortion facior not more i aﬂl o
and, using ithe standard instrument, set in the circu

. of the instrument under adjustment the current or voit-

: lue equal to'the chosen., = o)
ﬂ'gg'l}l;ﬂe ﬁsig’candﬁ of resisior R25 should be of such value

" that under the indicated conditions the measuring 1necha-

: i . after
nism pointer would deviate to the finite scale mark; a
?i:::t t%e lntermeﬂi?te nur;lber?i:_l matks of the A.C. scale

i ked for conformity. . :

shqlljtmaﬁtenfll:iecb: hn?'n'e in mind that the resmtur% wj?%;h
consist of two . resisiors (R4—R9, RII, RIE—PRZ_,I_ M'I?
can be made up of one or several resistors (MJIT, MT,
OMJIT, ¥JH, ¥IM, BJIII, MIII, etc) in such a man-
ner as to ensure the total resisiance value m_du:ated.m
the Specification notes. =~ : :

'PERIODIC CHECK-UP

At least once a jfear-' the instrument must be checked

. [or accuracy of readings.

N . ] - : .I ; i

il the current inténsity and voltage measurerment
ranlgrésﬂthe instrument is checked by comparing its rellf;}f
-'ings with the readings ol standard instruments. The

-
i

2 4901, . |
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standard instruments should be hnf less than 0.5 class
of accuracy in direct and alternating current.

- The standard instruments should be so selected that
the finite values of their scales would not exceed the .

- respeclive - finite values of the instrument checked by
more than 25%. . : ; '

In the resistance measurement ranges the instrument

* is checked with the aid of a resistance box vonnected for
- this purpose to the instrument, The resistanice value cor-
responding fo the scale mark being checked is picked

up on the resistance box. The mapgnilude of the error is

read directly off the instrument scale. 3

The class of accuracy of the.resisianée- box should

_ be not less than 05, - : - e
" . To check the current gain factor P for accuracy of
measurement, measure the current variation in the %ase
circuit fp and in the collector current !, determined
{Jr?m diagram of Fig. 5, the following designations
being: _ : :
“pA" —D.C. microammeter with finite scale value
80—150 pA, internal resistance’ being up to 200 £3, class
of accuracy 0.5; - - _ i :
“mA” — D.C, milliammeter with finite “scale value
6 mA, class of accuracy 0.5; : e
“R” — rheostat up fo 2000 Q. e
Supply voltage should he 4.1 V, the transistor at this
check-up is to be absent. ' e

- Factor p Error Measurement
. Turn knobs “Base Curtent” . q‘_Cuaraé“ and “Fi-

ne” — resistors R1 and RS) counterc ockwise to-the ax-
treme position. : R : i :

2, Set the measurement ra'ngé..gg]ecfﬁ;'__tﬂ' the -'pf.:rsiti{"m i

: “Calibr” and the mode ‘switch — te -position “p-n-p” dnd
'?qnneﬁct the instrument as shown in the diagram of
Sl 2 5 : é : :

18

nn scale “f" and take the :
reading: [fe of  instrument
CIMAT ' :

3. By means of knoh “Zeroing", “Calibr.” (resistor
R24) set the poiater of instrument [14341 to the mark
“0” on scale “p". ; TR

4. Set the measurement range selector to position
“f”, By means of rheostat
R set the pointer of instru- L
ment 114341 to the mark “0™

L
L
|

The “uA” - instrument T
readings sﬁtﬁj}d not, exceed *@ {q‘ 5K 3 @.I’pﬂ ¥
2 pA. . ;
5. Set . the measurement
range selector to position
“BXb” and back to position
“B” and determine the ob-
tained variation in readings
Afps of instrument “pA",

6. Evaluate the measure- Fig. 5
ment error of factor § in _
the range “B5" using the equation:

‘IrC Rﬂ
L e [1_ 4635+ Afns +_ 540000 4 * 100%.

where: f.— collector current, A: : '
R — resistance of instrument “pA”, €. . |
7. Set the insirument range seleclor to positien e

- “Bx1" and back to posilion “f" and determine obtain.

ed variations “Afe1” in readings of instrument “pA”.
- 8. Evaluate the measurement error of factor f in the
range “BX1", using the equation:

_ T i
“"-‘i’[I“ 927 - Aln '_J“'mamt} .

i 15




‘In caleulations lake Into account the cofrections and

¢ ' jagram
the resistance of the standard instruments, = : ~ Instrument 114341 Elementary Diagram
9. Repeat the operations of items 4~-8 for position ! i <%
“n-p-n” of the mode swiich by reversing the polarity T < 5
of connection of the instruments “pA” and “mA”, . ! o b4 <
Error of y; and 5 should not éxceed +5%. : R ; T -y T s
v _. : -I|| p———— Y
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Measurement ranges:

N.C. intensity, mA

A.C. intensity, mA
D.C. voltage, V.

A.C. voltage, V

D.C. resistance, kQ

parameters of transistors

Teisleb s leh 4 mA .

current gain factor B |

Instrument basic error in measu~ -
rements, not more than, %: '
51N B3 mtenm and vn[tﬂge
(from end vn{ue of scale) .
A.C. intensity and voltage
(from end value of scale) -
N.C, resistance for all ranges,

' (from effec—»

except " %00k
tive scale range).

L C. resistance for the ra:mga
0,1 kQUrom effective

aeels ran ge)

0.06; 0.6;6;60;
600 :
0.3; 3; 30; 300

o 0.8 1.536; 30;60;

150; 200; 900
1.5; 7.5; 90;.150;

-300; 730 .

0.5; 5; 50; 5005
5000 (2320;200; -

0003 20000 within '
- non-effective scale

range)

0-60
10-350

parameters of transistors

ch, !Eh’ Iﬂi I N -

current gain factor B in cir-
cuit with common emitter at
rated error (from the scale

end value 70 0r 350) . . ., . %5

N o t e, Actual error due to the spread of transistor

parameters up to + 10%, .
Overall dlmenulons, not more

thoo, mm . . .. . .115X215%90

‘Mass, not more lhan, kg PRy 5.

COMPLE TE SET

Combination instrument (avometer-
transistor tester) [[4341 . . .

Changeable battery 3336 (built ml:o
the instrument)

Connecting cord of 1 m Iength mth
terminal and probe .

Detachable flat terminal |

Detachable alligator clips .

Case cnnt&mmg the instrument and

. accessories

Spare parts:
germanium diode .

brace Iz, Cp-20 M 0,25

g Certificate
Description and {]pemtmg Tnstructions
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ACCEPTANCE CERTIFICATE

The instrument has been tested; it meets all :

technical requirements and is approved for ope-
ration, :
Date of mfr, __ oAby

¥ ]

QLD

R RN ﬁ |
- “Offtéial of 0.C.D, e _ﬂ'

Vueshtorgizdat, 3110 W 72.
Mﬂ‘l N'ﬂi 130& HD“-

A
V/O_Mashpriborint'org » USSR : Moscow

COMBINATION INSTRUMENT
(AVOMETER- TRANSISTOR TESTER)

= o 0
4341 No.. ’—‘imzj CERTIFICATE

PURPOSE

The combination instrument (avometer-transi-
stor teste) 114341 is designed for measuring cur-
rent intensity and voltage in D.C, and A.C, <ir-
cuits with frequency from 45 to 15000 Hz D.C,

resistance and basic transistor parameters at am-

bient temperature from minus 10 to plus 40°C and
relative humidity up to 80 % (at temperature of

30°C).

TECHNICAL DATA

Class of accuracy of instru~

ment at measurements: o
T R AT < (8

ke A




Kombuwmpopannmii npubop L4341

Texyuueckoe COlMCaHNe M MHCTPYKIHMH MO
JKCTIAyaTAlM Ha AHCJMICKOM $I3biKe

Vneshtorgizdat, 4271¥/73 (2230},



