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measurement ranges and performance operation | — as a circuit tester

1 Asacircuit tester. . -
A 1 Zero correction of indicator.

M:}::ﬁ:e Measurement ranges | l";'r]::'“ | Remarks Lero corrector (Dis adjusted to place the pointer § on Q
o e = W — of the scale left. It need not be repeated at each
ﬁ:ﬂb [Fragﬁirvi-gsﬁ:f-sv-tEW-S{!‘H 250V | ‘;:E f: ;{:E:;;Ef measurement, but the position of the pointer on zero
(DCV) | 25KV with HV probe exira IISHP | 20KV must be confirmed before starting measurement,
ACvol | 0 10V_50V_ 250V 1000V Input im- | 7 Tost lead eannase
98 | Frequency |30Hz~30kHz +3dB | +4%fs | pedance e
(ACY) © T50He~ 6kHz +3% - BkQ(V | The test leads attached are inserted well down, the red
' _ B _ | Voltage _lf-‘ﬂd going to the +jack and the black lead to the —COM
DCcur- | 0-50uA-2.5mA-25mA —(1.254 drop jack.
rent . £3%fs | 250mV
(DCA) | 50uA at 0.1VDC position {F:JH;![?L:;} 3 Selection of range.
Resist. | Range X1-X10-%1k—X10k A [ A —— When sel{.-ctjf:g_; a range, the white mark on the knob is
Sist | Minimum 0.2- ? - 200 -200k(q)| 1 hatteries correctly positioned at the prescribed range.
ﬂ“"j“ Midscale 20 —200- 20k - 200k({£2) | UM-3x 2 3 2
1 Maximum 2k —20k—2M —20M () | 0061 x 1 -1 DC voltage (DCV).
: —— o DC voltages of hatteries amplifi rcug
- - ! Akit/'v k A Pitlicr curcuits, power
;‘5 OUE | ~10dB~+22dB for 10VAC +4% fs | for OUT- source of communication equipment, tube and tran.
(dB) OdB/0.775V (1mW through 60052) PUT sistor circuit biases, etc. are measured. Each of the 7
terminal range notations (0.1~1000) indicates the maximum
2 As a transistor tester. voltage reading for that range,
; . 3-2 AC voltage (ACY).
Leakage cur- O~1500A at X1k range +5% of |Current a aage(acy) : :
rent (leeo) 0~15mA at X |0 range b oross terminals Voltages of commercial AC supply, AC powered
(LI} | 0~150mA at X1 range o ) | cirewils, AF signal level, etc. are measured, Each of
DC current i . the 4 range notations (10~1000) indicates the Maxi-
amplification | 0~1000 at X10 range ([g)| 23% of | With connec. mum voltage reading for that range,
tor (hee :
actor (hev) 3-3 DC current (DCA), -

Current consumption of DC power operated equip-
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FI1ER BEETH

Indicator zero corrector
Range selector switch knob
Measuring terminal +
Measuring terminal —COM
{common)

OUTPUT (series condenser)
terminal

052 adjusting knob

Name plate

8

9
10
11
12
13
14
15
16

[ndicator pointer

Rear case holt

Rear case

Non-skid rubbers
Rubbers fitted
Connector for hre test
Connection pin to tester
Transistor base clip
Transistor collector clip

for safety operation and maintenance

To be sure, a circuit tester is a very useful device capable of
measuring voltage, current, resistance, and various other
electric and electronic quantities. Accordingly, the object
of measurement it covers vanes widely from minute current
to high voltage. Furthermore, the input impedance changes
from a few ohms up to high megohm level with the
measurement range cul over. These properties of a circuit
tester demand the operator to use utmost care in-the
operation and maintenance of his instrument to ward him-
self off danger and damage to the meter. Especially when
checking high power equipment, no operation mistake
should be commitied. Remember a circuit tester needs
periodical inspection and calibration to maintain it in good
condition. A tester known to be defective, or laid away
unused for many months must not be used to measure a
voltage above 100V. Be certain for a tester to undergo
warrantable inspection at least once a year, when correct
indication of the range must be ascertained and withstand
voltage test not be omitted.



general description

Viewed in the light of a circuit tester measuring voltage,
current, resistance, etc., the YX-360TR is no more than a
standard multitester in function. But the added versatility
of performing as a transistor analyzer distinguishes it from
average meters. For the particulars of its bounds of hidden
possibility, you can examine for yourself the specification
data along with the benefits and advantages the instrument
offers.

For all this, the YX-360TR is by no means a large-built
equipment, but it is a lightweight and handy-sized device to
be seated anywhere on your bench. As a matter of fact, it is
suitable for carrying service. From beginners to profes
sionals, you can enjoy a pood command of it so as fo get
the hest of the instrument on your original idea according
to your own service design.
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features

All-purpose function.

The YX-360TR will entertain you with expanded vision
of apphcation. Optional use of the connector readily
transfers the meter to a regular transistor tester to
directly read hre (DC amplification factor) of transis-
tors for you to determine if they are suitable for circuit
use. Few testers perform such unigue double service.

Ability no less better than a large-sized tester.

Excellent resolution factor of 0.2mV and above, and
widened resistance measurement range rcading from
0.2€1 up to 20MEL, and that energized by the small-size
internal hatteries, compare the instrument favorahbly
with a bulky test gear,

Series condenser terminal (OUTPUT).

Applied uvse of this extra terminal serves to check TV
circuits for detecting AC signals with DC element
present mixed isolated.

3-volt internal battery power.

It is impossible for a usual handy tester with a 1. 5-volt
battery built-in to check the linear continuity of
semiconductors like LED whose forward vollage exceeds
1.5V, being unable to read either their forward or
backward resistance. In this respect, the |.5-volt bat-
teries lined up in series spread the measurement range of
semiconductors.

5 One-handed operation contral and rational arrangement

of ranges.

All measurements are controlled by a single knob, Into
the bargain, the 1000V DC and AC ranges lie adjacent
ecach other on the selector switchboard to evade possible
danger caused by misplaced range selection. In most
testers are found these ranges adjoined at the ohm range,
and there is a fair chance of the circuit resistors being
burnt out rendering the instrument out of service, In the
worst case, it might bring on serious accident to the
Operalor.

Non-skid rubber support.

The rubbers supplied may be fitted in the pits on the
rear to tilt the meter to a convenient viewing angle on
the bench. They also serve to prevent the meter to skid.

Glass indicator cover.

In consideration of the portable use of the instrument,
scratch-, heat- and dust-proof glass is used for the
protection of the indicator instead of a soft metacrylic-
resin cover,



ment, bias current of tube and transistor circuits, ete.
are measured. FEach of the 4 range notations
(50uA~0.25A) indicates the maximum current read-
ing for that range. {(uA=10""mA and A— Iﬂam.ﬂj
Resistance ({1)

i@tsistance 15 measured, and line and circuit con-
tmuit;.r {ee or 0f2) tested, Fach of the 4 range
notations indicates the multiplication of the reading
for that range, where k stands for 1000.

4 Measurement ranges and scale reading.

Scale mark Measurement | Scale reading
X1 range directly reads 0.20~2kil.
(1) 51 (black) Reststance | For X10, X1k and X10k ranges,
| multiply readings by the multiples.
i For accuracy reading, the pointer
(2} Mirror | itself and its image in the miror must
i be lined up.
| 0-10, 0-50 and 0-250 lines each
{ reading 0~ 10V, 0~50V and 0~250V
| Is.
{3} DCV-A DC voltage | 0.1V, 0.5V, 2.5V and 1000V are read
{black) and current | multiplied.  For current, 0-250{A)

T

I

line reads O-~0.25A, O~25mA and
0~2.5mA. 0~50uA 15 read on 0-50
line.

(4) ACV (red)

AL voltage

Coemmon  scale  with DOV reads
0-=250¥, 0=30V and 0~10V direct-
ly. For G- 1000V, multiply the read-
ing on 010 line.

(5} hre iblue)

DC amplifica-
tion factor

AL} Tange.

Extra connector reads O~ 1000 on

(6] LEAK, lcea.
LI (blue)

Reverse leak-
age current
of transistors

=i

Reads current flow across + and
~COM while measuning resistance,
XK 10 range reading 0~ 15mA. Emitter
and collector connected instead read
legso. 0~150uA for Xlk and
0~ 150maA for X 10k ranges.

Voltage across

Reads reverse DC voltage of 3V~0

(71 LY (hlue) Serrinals while measuring resistance; Xlk
through X1,
- 10~+22dB for 10VAC range. OdB
) is  established at 0775V (ImW
(B) dB (red) AF output through 60042 )

ACY rd
dB=20l0g, g 773V




S Difference between voltage and current measurements.

Fig. 2-A is a standard voltage measurement, where the
potential difference between 2 points is checked, for
which the meter is connected in parallel with load, while
—B checks the current supplied by power and consumed
by load, where the meter 15 connected in series with the
circuit. Basically, the difference is whether the meter is
connected in parallel or in series with load. The latter
connection accompanies the trouble of cutting open the
circuit being checked.

Iu 4+ I B I W ZudEn
] b B Zms0
En Ep
Pﬂ'l\fEﬂ| PG-WEH-|
L &= 00 I
Fig. 2

In respect of measurement loss, the bigger the im-
pedance of the meter(Zu) is, the smaller is the current
(Iw) required for measurement for the former, and, on
the contrary, the smaller the impedance of the meter is,
the voltage loss (drop) by loxZw, (I, — current
consumption) Thus, high accuracy data are obtained by
the YX-360TR because of its very small current loss of
S0uA for DCV and 125uA for ACV measurements at
full scale, the voltage drop for current measurement
being 250mYV.

6 Voltage measurement and internal impedancs.

There are 2 instances of voltage measurement by parallel
connection. In case of Fig. 2-A, there exists no high
impedance corresponding to R of Fig. 3. Power supply
source has its own internal resistance, but it is so small as
can be ignored for voltage measurement, and the loss of
current consumption by a tester is practically nil the
meter reading Ep. But, as can be noted in Fig. 3, the
circuit condition changes on account of R. present and
200kf1 of the tester connected in parallel for measure-
ment. Consequently, the e o0resce

meter reads 377V against re-owomiice i _;.“ E:
the actual 4V resulting in ... N HE ma gl
some error. Therefore, when e —— = TN T
measuring such a circuit, | o0 raace s "*""'!r'
where R is usually replaced %‘f:ﬂﬁ-ﬂrn VALt fig e -
with a tube or a transistor, —— -e—.h:.‘“'

the circuit impedance and )

internal resistance of the Fig. 3

voltage range of the tester used for measurement
must be referred to each other in reading the data
aobtained. In Fig. 3, the circuit impedance is about 1/10
of the impedance of the tester, and reading error of
within —35% can be ignored, though the bigger the
internal impedance of a tester, the better,

The high impedance of 20k£)/V for DCV and 8k8Y/V for
DCV of this instrument displays its full ahbility in the
voltage measurement of high impedance voltage amplify-
g circuit, AVC, AGC and transistor bias circuit to
obtain high accuracy data.

— 1'1_
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Fig. 4 above is a sample measurement of a transistor
circuit, It will be wuseful for trouble-shooting and
discrimination of the type of the transistors used if you
are acquainted in advance with the proper use of NPN
and PNP transistors and the fact that Ge tvpe shows low
Ve and Si type high Ve:,

Use of HV probe for TV servicing,

25kV HV probe is available extra. It is connected as
shown in Fig. 5 placing the range selector switch at the
position marked PROBE. The DCV
0-250 scale is used reading 25kV
at full scale. This probe can unly be
used for measurement of high im-
pedance circuit voltage like the M
anode and focusing voltages of a '
CRT for television use.

ACV measurement on OUTPUT terminal,

The ncgative lead is connected as usual to the —COM
and the positive lead to the OUTPUT terminal. A
condenser is interconnected in series with the QUTPUT
and + lerminals to cul off DC element present on the
circuil {o read AC signal alone on the meter.

Besides checking AF output voltage, this terminal is
available Lo detect signals in TV servicing. For instance,
on the AC 50V range is detected the presence of the
horizontal signal on the horizontal amplifying circuit
and, similarly, the presence of the input signal on the
synchronous detaching and synchronous amplifying cir-
cuits.

Resistance measurement and 012 adjustment.

Resistance measurement is powered by internal bat-
teries. They wear by use resulting in reading error of the
measured value, For correct reading of resistance, the
sensitivity of the indicator must be adjusted according to
the voltage supplied by batteries. This is what is called
O-ohm adjustment for the indicator ===

to read 00 at full scale. Tt is [ Ty
adjusted in the [ollowing way: _";;i“.'_';.i“

As shown in Fig. 6, the range g

selector is placed at the range being ‘T -.:J.?;ﬁ
used. With the + and —COM ter- / uﬂ’f;‘*ﬁ;
“"-:-;.__'ﬂ"'

minals shorted together, the pointer
moving toward 082 is adjusted by A 06t ADJ
turning 0SJADJ to the right or left B . i

: : . Reading 01
in order to place it exactly on 0 of
the scale right. The pointer must Fig. 6
be adjusted each time the range is
moved.
- 13 -



ardized for 6002, and the dB values measared by a
tester are nothing but voltage values read in dB
corresponding to them, However, when comparing AF
voltage levels by dB, the scale provided will surely save
the trouble of making complicated calculation when il 15
necessary to convert them into dB values.

| dB measurement on 50V and 250V ranges I

For measurement on the 10V range, the dB scale
(—10dB~+212dB} is read directly, but, when measured
on the 50V range, 14dB is added to the reading on the
scale, and on the 150V range, 28dB is added, Thus, the
maximum dB readable is 22428=50(dB) measured on
the 230V range

operation Il — as transistor tester

1 Preliminaries.

This instrument uses its resistance range for transistor
tests, and so the pointer musi be exactly adjusted to zero
before connecting a transistor for measurement, for
which the P and N terninals are shorted together and the
pointer is adjusted by 0S2AD),

2 Measurement of [ceo (leakage current).

2-1 A small-size TR {(hereinafter a transistor is referred to
as TR) is checked on the X10 (15mA) range, and a
large-size TR on the X 1 range,

2-2 An NPN TR is connected as shown in Fig. 9-A, and a

PNP TR, -B.
5 | |0 '
“ M \:‘E r d! A £ pamimge M Q; B

™

3 ] B ReGE ! [

] ¢ COLLES fam .

Foes sEs T
B E

Represented electrically, Fig.

9 may otherwise be as Fig .
13, where the section on the featd sl = | 3
right of the N and P terminals .. = § M

enclosed in the dotted line | s, SO S o P
L fexal HPN-TRTE -
corresponds 1o the internal L T §

circuit of the tester,

n

Fig. 9

- 17 -



lPuIaritr of terminals for resistance measurement

As shown in Fig. 7, the polarity of terminals is reversed
for resistance measurement, the +

jack being in negative and —COM ’_@_‘.“*{“"l*
jack in positive potential, the bat- A
tery terminals being inveried in the @-cou +
meter. It must be remembered @, v =
when testing polarized resistance S
like transistors and diodes (junction

type), etc. So must it be when =
testing the leakage of electrolytic capacitors.

Current consumption in resistance masurement

Subject to the unit being tested, its impedance changes
while measuring resistance on sccount of the current
flowing in the unit, or the voltage it is impressed with.
Some abnormal state may be recognized due to self-
heating. It must be well noted for each range used
when, for instance, measuring the DC resistance of a
thin-wire coil and a bulk-type semiconductor like a
thermistor. The LI and LV scales provided check
current consumption and voltage load very effectively in
these measurements,

: - Max. current Max. wvoeltage
S : E
b consumption across terminals

X1 1 30mA v

LA 15mA v

Xk L50ruA w

K10k (6luA) (12V)

Replacement of batteries

10

When the internal 1.5V
batteries are worn out, it
becomes impossible to
make 0f! adjustment for
the X1 range because it
dissipates current most. So
15 it for the X10k range
where 9V battery {(006F)
15 consumed, The batteries
needs immediate replace-
ment. Uncover the meter
by moving the rear bolt.
Fig. 8 shows how to re-
place the worn-out bat-
teries.

dB scale.

dB (decibel) is measured in the same way as ACVY
measurement reading the dB scale instead.

Because the human ear is analogous to logarithmic
variation, the input/output ratio of an amplhitier and
transistor circuit is expressed by logarithmic value dB to
save complicated caleulation, For a coupled circuit of a
definite impedance, power can be compared by simply
expressing the voltage (current) ratio by dB. The dB
scale provided is graduated to read from 0dB to +22dB
on the reference of 0dB at 0.775V which is the voltage
when |mW is dissipated across 600%2.

Most frequently, the input and output circuit im-
pedances of audio amplifiers are not necessarily stand-

- 15 —



2-4
2-5

2-6

2-7

In Fig. 10, the current flowing across the P and N
terminals is Iceo (reverse leakage current) of the TR,
and the quantity of the leakage current is read on the
LEAK scale in mA,

For a 5i TR, this current is too small to read.

There will b¢ some leakage current read even for a
good quality Ge TR, though there is some difference
subject to its type. It will be O.1mA~2mA for a
small- and medium-size TR, and ImA~SmA for a
large-size one.

If the reading falls within the red LEAK zone of the
Ieeo  scale, the TR tested is passable, but if it goes
beyvond the zone coming near to the full scale, the TR
is definitely defective.

Leakage current is little to do with volrage value
showing constant current characteristic, but it is a
great  deal subject to temperature. Be aware of
temperature rise while testing; it reads twice as much
for +10°C.

3 Measurement of hre (DC amplification factor) 0 ~1000.

3-1

Besides reverse leakage current, the amplification
degree of a TR kinetically measured also determines
the quality of a TR on a
very simple theory. As a -
TR is connected to the o
tester as shown in Fig. 11, :
there flows [ero. A certain

|
I

QE.& & Fig. 11

resistance (R) connected 4@ =g
across the N terminaland | i |
the base of the TR causes 3 = ¢ riwms
the current 1. to flow ij.,...“‘ hee = 1o
' E

3-2

3-3

3-4

determined by R. For a good TR, lexhie is led 1o
the collector resulting In so much current increase
and higher reading of the meter. The quantity of the
current change can be scaled out as her on the meter
to read the amplification degree,

Extra connector for h:e measarement,
| A
% B NPN-TR
M =y

X0

Fig. 12

The connecltor is connected either to the N or P
terminal subject to the polarity of the TR. To the
other P or N terminal unemploved is connecied the
emitter of the TR. The range switch is set for X10.

The clips of the comnnector are connected to the
collector and base, and the lead from the other
terminal of the tester, to the emitter.

For a good TR, there will be a
big difference of reading
between (1) and (D of Fig. 13, In
(1), when Is =0 and with base
open, only a little Ireo 1S read,
and in@} luiflows and le changes
reading an increased value by le
¥ hre.



3-5

For a faulty TR: {a) No reading at all for the
cannection (2

(k) No difference of reading be-
tween 1 and (2},

(¢) For the (1, reading goes be-
yond the hre scale and near to
full scale.

Under the condition of Fig. 12-2}, reading is noted on
the blue hese scale, The value read is 1‘;- which is the
DC amplification degree of the TR tested.

Speaking exactly of a Ge TR, leakage current always
flows to the collector resuiting in so much reading
error, Therefore, true value is obtained by deducting
from hee the value corresponding to Ices Tead.

4 Measurement of diode including LED,

4-1

4-3

<-4

The connections of Fig. 14 read 1, (forward current)
or Is (reverse current) on the LI scale provided. For
the 1k range, the scale reads O~150uA, for the X10
range O~15mA, and for the X1 range 0~150mA.

Ir reads high close to full scale, and ls« very low
practically no current flowing.

While measuring [¢, the LV scale ';I:.-w:;f_ru
reads the linear (forward) a0
voltage of the diode tested, For B Nl
a Ge diode, it is usually - '-.'M?.:%
0.1~0.2V, and for Si diode, | e
ﬂ_j"‘—ﬂ,g'\", 11

The forward voltage of LED is g
generally more than 1.5V, while - "':}""'r' T
average testers will fail to check Fig, 14

-Eﬂ_

it by the connections of Fig. 14 to measure Ir; it is
impossible to have light emitted. The 3-volt internal
battery layvouat of the instrument effectively checks it
on the X1 range. While light is being emitted, the LI
scale reads the cursrent l#, and the LV scale the
forward volage V.

maintenance

4

Choosing a proper range.

For increased accuracy, use the range nearest in value to
the value being checked. For instance, a 1.5V dry cell
should be checked on the DC 2.5V range. Error will be
bigger on the left half of the scale. For resistance
measurement, reading is most accurate around in the
middle of the scale.

. Measurement of unknown values,

When measuring an unknown value, start with the
highest range. After the first reading, the switch can be
reset to a lower range for a more accurate reading.

Protection of tester.

A tester is a precision instrument, and severe shock or
vibration should be avoided. Do not leave it long where
there is high temperature or moisture.

Burnout damage through misapplication.

4-1 Misapplication occurs most burning out some internal

resistor when high AC voltage of 100~200V is
inadvertently applied to a resistance or current range

- 31 =



42

4-3

with the selector switch placed on them unawares,

By virtue of the automatic protection circuit by Si
diodes placed in parallel with the meter movement,
the pulse current flowing inte the movement is
absorbed by them to safeguard the moving codl from
getting burnt,

A resistor may be burnt our on account of a high
voltage of about 100V misapplied. but it can be
replaced to restore the instrument to normal per
formance. Resistors most liable to burn are [958}
{R21) for the X1 (£l) range, and 18} (R12) for 0.25A
range. Refer to “supplementary data™ at the
end of the manual.

For a high power circuit of more than 200V, sparking
can cause somé abnormality in the tester. Be certain
to have the meter damaged repaired and undergo
regitlar inspection and calibration by a warrantable
test factlity.

_22_
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1 Arrangement of parts
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2 Parts list

Bart Mo Description H.5.
YXR 2 | Resistor (16kR}, shunt R 26
REOL Eactifier (copper - oxidel D
04y Capacitor 1
CO5G Capaniing i
Wi Varister Y
BN Dry cell UM- 3 (1.5V), 2 required Bl
HO0g5 Dry cell D0BF {9V) B2
Merer movement (3wl 2k] b

PG Panel frame (¥X - 360TH)
POyT Panel dial (¥X - 360TR}
Xiig Rear case (YX -360TR)
MEB1D Meter movement baze
Too Terminal jack {28} 3 reguired
5W1h Range selecior switch
K015 Range selector knoh
K ou7 08 adjuster knoh

Mame plate {¥YX - 360TR)
Lo Test leads pair | 2¢)
Va8 Fear case bolt {4¢)

Parn ho Deseription |F. 5.
YXR M Resistor 13.2k8), mV esbfibration Rt
TR | Resistor -JEd'H-EH. series -
YEXR o3 | Resistor {5k, 0.5V BC maltislier R i
W ER0 | Resistor (40kQ), 2 5% DC multjplier B oq
_"{'_3': H_':'El Resistor (200, IOV BC muliinlier K &
YXRO06 | Resistor (BUOKR), S0V DC multiplier R o6
¥ .\IFII:U'-' Resistor (4 MR}, 260V DC multiplier R ?
YX KO8 | Resistor (I5MQ), 1060V DC multiplior E &
YEHR O ) Resisior (3RH], series o __-Eh‘;-
(Y XR10 | Resister (322), 2.5mA DC shumt R 10
YRR | Resister (59), 25mA DC shunt Rl
Y X R I1Z | Resistor (1 2), 0254 DC shunt - Rz
¥ XR 12 | Resister (7448); 10¥ AC muliinlier B 13
ﬁ 14 | Kesistor (320k821, frl'!"; AC m_ull'lph: R4 |
YXR 15 | Resiziar (L EMRQ], 250V AC multiplier R 15
YXH 16 | Resistor (6 M@}, 1000V AC multipfier R 16
‘.'f XHI1T | Resistor LEk—=4k&y ACY sensitivity calibracion -_ﬁnl-'-:u
YXH1B | Resigtar (41K2), shunt R
¥R 18 HE‘EIHI.'II'-T-E kR disde serjes R 11
YXR I | Resiztar (44KQ), ohm series R 20
YXR AL | Resistor 0980, @ %) shumt | Rz
YNH 22 | Resistar 120027, @ 10 shum el
YNR 23 | Resletor 133 3k2), @ xik shunt R 2t
FT."& HE:“— Hesuuur- I1Bgkid), 8 210k garies [ REaH
Y X R25 [ Resizaor {10KR): 092 sdjvster R 25

_2_‘_
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