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Indicator zero corrector
Range selector switch knob
Measuring terminal f
Measuring terminal -COM
(common)

OUTPUT (series condenser)
terminal
0Q adjusting knob
Name plate

Fig. I

8 Indicator pointer
9 Rear case bolt

l0 Rear case
I I Non-skid rubbers
l2 Rubbers fitted
l3 Connector forhrr test
l4 Connection pin to tester
I 5 Transistor base clip
l6 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
electr ic and electronic quanti t ies. Accordingly, the object
of me'asurement i t  covers varies 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 cut over. These propert ies 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. Especial ly when
checking high power equipment, no operation mistake
should be committed. Remember a circuit  tester needs
periodical inspection and cal ibrat ion to maintain i t  in good
condit ion. 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
vol taqe test  not  be omit ted.
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general description

Viewed in the light of a circuit tester measuring voltage,
current, resistance, etc.,  the YX-360TR is no more than a
standard mult i tester in function. But the added versati l i ty
of performing as a transistor analyzer distinguishes it from
average meters. For the part iculan of i ts 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 good command of it so as to get
the best of the instrument on your original idea according
to your own service desigt,
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features

All-purpose function.

The YX-360TR wil l  entertain you with expanded vision
of appl icat ion. Optional use of the connector readi ly
transfers the meter to a regular transistor tester to
direct ly read hrr (DC ampli f icat ion factor) of transis-
tors for you to determine i f  they are suitable for circuit
use. Few testers perform such unique double service.

Ability no less better than a large-sized tester.

Excel lent resolut ion factor of 0.2mV and above, and
widened resistance measurement range reading from
0.2Q up to 20MQ, and that energized by the small-size
internal batteries, compare the instrument favorably
with a bulky test gear.

Series condenser terminal (OUTPUTI.

Applied use 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.S-volt
battery bui l t  -  in to check the l inear continuity of
semiconductors l ike LED whose forward voltage exceeds
1.5 V, being unable to read either their forward or
backwald resistance. In this respect, the 1.s-volt  bat-
teries l ined up in series spread the measurement range of
semiconductors.

One-handed operation control and rat ional arrangement
of ranges.

Al l  measurements are control led by a single knob. Into
the bargain, the 1000V DC and AC ranges l ie adjacent
each 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. [n the
worst case, i t  might bring on serious accident to the
operator.

Non-skid rubber support.

The rubbers supplied may be f i t ted 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 metacryl ic-
resin cover.
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measurement ranges and performance

1 As a circuit tester.

operation | - as a circuit tester

1 Zero correction of indicator,

Zero.corrector@is adjusted to place the pointer@on 0of the scale left .
measurement, b,t t;: ;::$*':rtilJ"l:lj;* :i ::::must be confirmed before starting *earuiem.nt.

2 Test lead connections.
The test leads attached are inserted well down, the red
fead going to the + jack and the Ufu"t f."O L the _COM

3 Selection of range.
When selecting a range, the white mark on the knob iscorrectly positioned at the prescrib.d ;;;g;. '

3-  I  DC volrage (DCV).
DC voltages of batteries, amplif ier circuits, powersource of communication equipment, tuUe and tran_sistor circuit biases,.etc.-ar. _.urur.d. Eich of the 7range notations (0. l-1000) indicates the rnaxrmumvoltage reading for that range.

3-2 AC voltage (ACV).
Voltages of commercial AC supply, AC poweredcircuits, AF signat level, erc. .r";;aiu;;;. Each ofthe 4 range norations_(10_rooo) ;;;;;;;; the maxi_mum voltage reading for that range.

3-3 DC current (DCA). .
Current consumption of DC power operated equip_

2 As a transistor tester.

Measurement ranges

0- 0. I  V-0. 5v-2.5 V- 1 0V-s0V-25gy
l 000v-( 25kV)
25kV with HV probe extra
0- l0v-50v-250V- 1000v
Frequency l38fi::,8[il; .iii Input im-

pedance
8kf,l/v

Voltage
dtop
250mV
(l00mV
for 50uA)

0 -  5 0uA -2.5mA-25mA-0.25A

50uA at 0. lVDC posit ion

STgr X I  -x lO-xlk-xtOk
Yi4.q- 9.2- 2 -zoo-zob[iol
Midscale 20 -2oo-2Ok-200kiiti
lr laximum 2k -20k- 2M -20M irl)

Internal
batteries
UM-3 x 2
0061 x 1

-l0dB-+22dB for I0VAC
0dB/0.775V ( lmW throush 600a)

8ko/v
for OUT-
PUT
terminal

Leakage cur-
rent ( lceo)

(LI)

0- l50uA at X lk ranee
0- l5mA at X l0 ranei
0-l50mA at Xl ranle

t5% of
iuc

Current a-
cross terminals

DC current
amplification
factor (hre )

0-1000 at  Xl0 range ( f ) x3% of
arc

With connec-
tor extra
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ment, bias cunent of tube and transistor circuits, etc.
are measured. Each of the 4 range notations
(50uA-0.25A) indicates the maximum current read-
ing for that range. (uA= l0-3 mA and A- 103 mA)

3-4 Resistance (Q)

Resistance is measured, and line and circuit con-
tinuity (- or 0Q) tested. Each of the 4 range
notations indicates the mult ipl icat ion of the reading
for that range, where k stands for I 000.

4 Measurement ranges and scale reading.

Scale mark Measurement Scale reading

( l)  o (black) Resistance
Xl range directly reads 0.2fi-2kS-|.
For Xl0, Xlk and XlOk ranges,
multiply readings by the multiples.

(2) Mirror
For accuracy reading, the pointer
itself and its image in the mirror must
be l ined up.

(3) DCV.A
(black)

DC voltage
and current

0-10, 0-50 and 0-250 l ines each
reading 0-10V, 0-50V and 0-250V
fs.
0.  1V,0.5V,2.5V and 1000V are read
mult ipl ied. For current, G250(A)
l ine reads 0-0.254., 0-25mA and
0-2.5mA. 0-50uA is read on 0-50
line.

(4) ACV (red) AC voltage
Common scale with DCV reads
0-250V, 0-50V and 0-l0V direct-
ly. For 0-1000V, mult iply the read-
ine on 0- l0 l ine.

(s)hrr (b lue) amplihca-
factor

DC
tion

Extra connector reads 0-1000 on
X lO('fi) rarge.

(6) LEAK, Iceo,
LI  (b lue)

Reverse leak-
age current
of transistors

Reads cunent flow across + and
-CONt while measuring resistance,
X l0 range reading 0- 15mA. Emit ter
and collector connected instead read
I."o.  0- l5OuA for Xlk and
0- l50mA for X10k ranses.

(7) LV (blue) Voltage across
terminals

Reads reverse DC voltage of 3V-0
while measuring resistance; X lk
through X 1.

(8) dB (red) AF output

-10-+22dB for
is established
through 600sl')

dB=20log,o

10VAC range. OdB
at 0.775V ( lmW

ACV rdg
0.77 5V
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5 Difference between voltage and current measurements.

Fig. 2-A is a standard voltage measurement, where the
potential dif ference 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 is connected in series with the
circuit .  Basical ly, the dif ference is whether the meter is
connected in paral lel or in series with ioad. The latter
connection accompanies the trouble of cuti ing open the
circuit  being checked.

I t f lu

I t ) tu

EP

Zn+o

Fig.2

In respect of measurement loss, the bigger the im-
pedance of the meter(Zu) is, the smaller is the current
(Iu) required for measurement for the former, and, on
the contrary, the smaller the impedance of the meter is,
the vol tage loss (drop) by I rxZu. ( I r  -  cunent
consumption) Thus, high accuracy data are obtained by
the YX-360TR because of its very small current loss of
50uA for DCV and l25uA for ACV measurements at
full scale, the voltage drop for current measurement
being 250mV.

6 Voltage measurement and internal impedance.

There are 2 instances of voltage measurement by paral lel
connection. In case of Fig. 2-A, there exists no high
impedance corresponding to Re of Fig. 3. Power supply
source has i ts own internal resistance, but i t  is so small  as
can be ignored for voltage measurement, and the loss of
current consumption by a tester is practical ly ni l  the
meter reading Ep. But,  as can be noted in Fig.3,  the
circuit  condit ion changes on account of R4 present and
200kQ of the tester connected in paral lel for measure-
ment. Consequently, the
meter reads 3.77V against
the actual  4V resul t ing in
some error. Therefore, when
measuring such a circuit ,
where R is usually replaced
with a tube or a transistor,
the circuit  impedance and
internal resistance of the

YX 36!TR I 'VRANG'

R,=l0iV X20kl=lSki

i t
mk!

E.

Fig. 3

voltage range of the tester used for. measurement
must be referred to each other in reading the data
obtained. In Fig.  3,  the c i rcui t  impedance is about l /10
of the impedance of the tester, and reading error of
within -5% can be ignored, though the bigger the
internal impedance of a tester, the better.
The high impedance of 20kCl/V for DCV and 8kC2/V for
DCV of this instrument displays its full ability in the
voltage measurement of high impedance voltage ampli fy-
ing circuit ,  AVC, AGC and transistor bias circuit  to
obtain high accuracy data.

h'Zu ( Ep

-10-
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Fig. 4
Fig. 4 above is a sample measurement of a transrstor
circuit .  I t  wi l l  be useful for trouble-shooting and
discrimination of the type of the transistors used i f  you
are acquainted in advance with the proper use of NpN
and PNP transistors and the fact that Ge type shows low
Vne and Si  type high Voo.

Use of HV probe for TV servicing.

25kV HV probe is avai lable extra.  I t  is  connected as
shown in Fig. 5 placing the range selector switch at the

rl
il

l
I

ACV measurement on OUTPUT terminal.

The negative lead is connected as usual to the -COM
and the posi t ive lead to the OUTPUT terminal .  A
condenser is interconnected in series with the OUTpUT
and * terrninals to cut off  DC element present on the
circuit  to read AC signal alone on the meter.
Besides checking AF output voltage, this terminal is
avai lable to detect signals in TV servicing. For instance,
on the AC 50V range is detected the presence of the
horizontal signal on the horizontal ampli fying circuit
and, similarly, the presence of the input signal on the
synchronous detaching and synchronous ampli fying cir-
cuits-

Resistance measurement and 0O adjustment.

Resistance measurement is powered by internal bat-
teries. They wear by use result ing in reading error of the
measured value. For correct reading of resistance, the
sensit ivi ty of the indicator must be adjusted according to
the voltage supplied by batteries. This is what is cal led
Gohm adjustment for the indicator
to read 0Q at ful l  scale. I t  is
adjusted in the fol lowing way:
As shown in Fig. 6, the range
selector is placed at the range being
used. With the + and -COM ter-
minals shorted together, the pointer
moving toward 0,il is adjusted by
turning 00ADJ to the r ight or left
in order to place i t  exactly on 0 of
the scale r ight. The pointer must
be adjusted each t ime the range is
moved.

l^  . - i9

1 ".'1i _
posi t ion marked PROBE. The DCV
0-250 scale is used reading 25kV
at ful l  scale. This probe can only be
used for measurement of hieh im-
pedance circuit  voltage l ike thc "v_-:.":",
anode and focusing voltages of a
CRT for television use.

o

A .. .  OO ADJ
B .. .  Reading O

Fig. 6

-  1Z -

Fig. 5

-13-



jack being in negative and -COM f-g--",),
jack in posit ive potential,  the bat- I  

oo,

tery terminals being inverted in the i6t_"o*
me ter. I t  must be remembered i [O .,  :"^

Polari ty of terminals for resistance measurement

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

Replacement of batteries

When the internal  l .5V
batteries are worn out, i t
becomes impossible to
make 0Q adjustment for
the X I range becattse i t
dissipates current most. So
is i t  for the Xl0k range
where 9V battery (006P)
is consumed. The batter ies
needs immediate replace-
ment. Uncover the meter
by moving the rear bolt.
Fig, 8 shows how to re-
place the worn-out bat-
terie s.

Fig. 8

dB scale.

dB (decibel) is measured in the same way as ACV

measurement reading the dB scale instead.
Because the human ear is analogous to logarithmic
variat ion, the input/output rat io of an ampli f ier and

transistor circuit  is expressed by logarithmic value dB to
save complicated calculat ion. For a coupled circuit  of a

definite impedance, power can be compared by simply
expressing the voltage (current) rat io by dB. The dB

scale provided is graduated to read from OdB to +22d8

on the reference of OdB at 0.7'75Y which is the voltage
when I mW is dissipated across 600C2.
Most frequently, the input and output circuit  im-
pedances of audio ampli f iers are not necessari ly stand-

when test ing polarized resistance
l ike transistors and diodes ( iunction
type), etc. So must i t  be when
testing the leakage of electrolyt ic capacitors.

Current consumption in resistance masurement

Subject to the unit being tested, i ts impedance changes
while measuring resistance on account of the current
f lowing in the unit,  or the voltage i t  is impressed with.
Some abnormal state may be recognized due to self-
heating. I t  must be well  noted for each ranse used
when, for  instance. measur ing the DC resistance of  a
thin-wire coi l  and a bulk- type semiconductor l ike a
thermistor. The LI and LV scaies provided check
current consumption and voltage load very effect ively in
these measurements.

Sw. posi t ion Max. current
consumption

N{ax. voltage
across terminals

XI
x10
xlk
x l0k

l5OmA
15mA

150 uA
(60uA)

3V
3V
3V

( 12v)

10



ardized for 600Q, and the dB values measured by a
tester are nothing but vol tage values read in dB
corresponding to them. However,  when comparing AF
v.oltage levels by dB, the scale provided wil l  surely save
the trouble of  making compl icated calculat ion when i t  is
necessary to convert  them into dB values.

For measurement on the I0V range, the dB scale
(- l0dB-+22d8) is read direct ly,  buq when measured
on.the 50V range, 14dB is added to the reading on the
scale,  and on the l50V range, 2gdB is added. Thus, the
nraxrmurn dB readable is 22+19=56(dB) measured on
the l50V range.

1 Prel iminaries.

This instrument uses i ts resistance range for transistor
tests, and so the pointer must be exactly-adjusted to zero
bgfgge 

.colnecting a transistor fo. .n"usu.e_ent, tor
which the P and N terninals are shorted togeiher and thepornter is adjusted by OeADJ.

2 Measurement of lcEo ( leakage currentl .
2-l  A small-size TR (hereinafter a transistor is referred to

as TR) is checked on the Xl0 e( l5mA) range, and alarge-size TR on the X I f2 range.
2-2 An NPN TR is connected as shown in Fig. 9_A, and aPNP TR..B.

AASE

operation ll - as transistor tester

Fig. 9

.ll, \ ;[j, :
L>:qC I  

c'"'""d5
Represented electr ical ly, Fig.
9 may otherwise be as Fie.
lO. where the sect ion on thl
r ight of the N and P terminals . \ ' " ' l_-
enclosed in the dotted l ine r+i l
corresponds to the internal t ! !el  

\crrcui t  of  the tester.

N\

Fig.  l0
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: -J In Fig. 10, the current f lowing across the p and N
terminals is I . .o (reverse leakage current) of the TR,
and the quanti ty of the leakage current is read on the
LEAK scale in mA.

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

There wil l  be some leakage current read even for a
good quali ty Ge TR, though there is some dif ference
subject  to i ts type. I t  wi l l  be 0.  lmA-2mA for a
small- and medium-size TR, and lntA-SmA for a
large-size one.

2-G lf  the reading fal ls within the red LEAK zone of the
I."o scale, the TR tested is passabie, but i f  i t  goes
beyond the zone coming near to the fu l l  scale,  the TR
is definitely defective.

2-1 Leakage current is l i t t le to do with voltage value
showing constant current characterist ic, but i t  is a
great deal subject to temperature. Be aware of
temperature r ise while test ing; i t  reads twice as much
for +10"C.

3 Measurement of  hre (DC ampti f icat ion factor)  0-1000.

3-l  Besides reverse leakage current, the ampli f icat ion
degree of a TR kinetical ly measured also determines
the quali ty of a TR on a
very simple theory. As a
TR is connected to the
tester as shown in Fig.  11,
there f lows I.r .o. A certain
resistance (R) connected
across the N terminal and
the base of the TR causes
the current I^ to f low

Fig. I  l

determined by R. For a good TR, Icxh,n is ler i  to
the col lector result ing in so much clrrrcnt increase
and higher reading of  the meter.  The quant i ty of  the
current change can be scaled out as hrr  on the meter
to read the ampli f icat ion degree.

Extra connector for h|e f ie?sDlemeflt .

Fig.  12

The connector is connected either to the N or P
terminal subject to the polari ty of the TR. To the
other P or N terminal unemployed is connected the
emitter of the TR. The range switch is set for Xl0.

The cl ips of the connector are connected to the
col lector and base, and the lead from the other
terminal of the tester, to the emitter.

For a good TR, there wil l  be a
big dif ference of reading
between O and @ of Fig. I  3. In

@, when h =0 and with base Fie.
open, only a l i t t le I .ro is read,
and in €), I" f lows and Ic changes
reading an increased value by Iu
x hrr .

.A

2-5 J-Z

J-J

3-4

IJ

g i  Iceo+ IBahFE =tc

r . ,  = - l !

c\
\9-=
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For a faul ty TR: (a) No reading at al l  for the
connect ion Q);
(b) No dif ference of reading be-
tween,!  and O;
(c) For the Q,, reading gces be-
yond the hre scale and near to
ful l  scale.

3-5 Under the condit ion of Fig. l2-@ read_ing is noted on
the blue hre scale. The value read is *.- which is the
DC amplification degree of the TR test6"d.

3-6 Speaking exactly of a Ge TR, leakage current always
flows to the col lector result ing in so much reading
error. Therefore, true value is obtained by deducting
from hrr the value corresponding to Icco read.

4 Measurement of diode including LED.

4-l  The connections of Fig. l4 read I,  ( forward current)
or In (reverse current) on the LI scale provided. For
the lk range, the scale reads 0-l50uA. for the Xl0
range 0-15mA, and for the Xl  range 0- l5OmA.

4-2 lr  reads high close to ful l  scale,
practically no current flowing.

4-3 While measuring Ir,  the LV scale
reads the l inear (forward)
voltage of the diode tested. For
a Ge diode, i t  is usually
0.  1-0.2V, and for Si  d iode,
0.5-0.8v.

4-4 The forward voltage of LED is
general ly more than 1.5V, while
average testers will fail to check

and In very low

it  by the connect ions of  Fig.  14 to measure I r ; i t  is
impossible to have l ight emitted. The 3-volt  internal
battery layout of the instrument effect ively checks i t
on the Xl range. While l ight is being emitted, the LI
scale reads the current lr .  and the LV scale the
forward volage Vr.

maintenance

1 Choosing a proper range.

For increased accuracy, use the range nearest in value to
the value being checked. For instance, a l .5V dry cel l
should be checked on the DC 2.5V range. Error wi l l  be
bigger on the left  half  of the scale. For resistance
measurement, reading is most accurate around in the
middle of the scaie.

2. 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.

3 Protection of tester.

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

4 Burnout damage through misapplication.

4-1 Misapplication occurs most burning out some internal
resistor when high AC voltage of 100-200V is
inadvertently appl ied to a resistance or current range

_ LL -

-3::
\\

;  * i ;od

;  $<.,
Fig.  l4 ' " ' '
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with the selector switch placed on them unawares.

By virtue of the automatic protection circuit  by Si
diodes placed in paral lel with the meter movement,
the pulse current f lowing into the movement is
absorbed by them to safeguard the moving coi l  from
gett ing burnt .

A resistor may be burnt out on account of a high
vol tage of  about l00V misappl ied.  but i t  can be
replaced to restore the instrument to normal per-
formance. Resistors most l iable to burn are |  9Q
(R2l)  for  the Xl  (Q) range, and lQ (Rl2) for  0.254,
range. Refer to " supplementary data " at the
end of the manual.

For a high power circuit  of more than 200V, sparking
can cause some abnormali ty in the tester. Be certain
to have the meter damaged repaired and undergo
regular inspection and cal ibrat ion by a warrantable
test faci l i ty.

supplementary data
4-2

4-3

4-4

1 Arrangement of Parts

@, -g>@
R1

.dir@
6@E

Rt6 NRE

ddl
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2 Parts list

Parr lt io Descrrpt ion R. S.

YXROI Resistor 2kO),  mV cal ibrat ion R

YXRi:) Res is to r 240Q),  ser ies R

YXRr,3 Resislor 5 k0),  0.5V DC mult ip l ier R3

YXR04 Resistor {OkO),  2.5\ '  DC mulr jp l ier R

YXR05 Resistor ( l50kt2),  l0V DC mulr ip j ier R

YXR06 Resistor (800k4),  50V DC mult ip l ier R

\.X R O' Resistor 4MQ),250V DC nul t ip l ie R

\ ' \  R 08 Resistor 5N{Q),  1000V DC mult ip l ie R8

YXR(rg Resistor 3 kQ),  ser ies R

YXRIi) Res is to r 920),  2.5mA DC shunt R10

Y'X R I ] Resistor 9O)'  25mA DC shunt R

Y X R 12 Resistgr lA),  0.25A DC shunt R

YXR13 Res is to 7. lk0),  10V AC mult ip l ier R

YXRIl R 320kQ),  50V AC mult ip i ier R

YXR15 Resisto 6NlQ),  250V AC mulr ip l ier R

YXR 6 Resisto 6 MQ), lo0{)V AC mulr in l rer R

YXRIT Resisto 2k-4k0),  ACV sensi t iv i tv cal ibrat ion R

\ .X R 8 Res s l . r 1k! l ) ,  shunt R

Yl i i t19 R kQ).  d i , rde ser ie R t! )

\' .\ R 3r) Rcsrst 1kf2),  obm ser ies R20

YXR2I Res f Ql, Q , l  shunr R 2l

\ ' . \R:3 Resistor 200Q),  S2 X10 shurt R:]

YXR23 Resistor (33.3kO),  Q xlk shunt R 2l

YXR2] Resistor ( l94kA),  !2 Xl0k ser ies

YXR25 Res tor l0kQ),  0 [2 adjuste R25

Part  No Descr ipt ion R. S.

YXR26 Resistbr ( l6kQ),  shunt R26

RFOI Rect i  f  ier  (copper -  oxide) D

c049 Capaci tor c1

c050 Capac i  tor c2

v001 Varister

B001 Dry cel l  UM - 3 (1.  5V) 
'  

2 required B1

8005 Dry cel l  006P (  9V) B2

Meier movement Q4A/ 2k) M

P0l6 Panel f rame (YX-360TR)

P01 7 Panel dial  (YX-360TR)

x0l  6 Rear case (YX -360TR)

MBlO Meter movement base

T001 Terminal  jack (2d) '  3 required

swlS Range selector switch

K0r 5 Range selector knob

K00? 0g adjuster knob

Name plate (YX -  360TR)

L0crz Test leads pair  126)

v005 Rear case bol t  (  4d)

R. S. -Reference Symbol

-24-
-25-


