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On Power Supply Source, it is requested to replace the related piaces

in the instruction manual with the following items.

( Please apply the item of ¥ mark )

D Power Supply Voltage: £0 vevevaasnra VAC

D Line Fuse: to ..... cesans A
D Power Cable: to 3-core cable ( See Fig. 1 for the colors )
~ blue White
brown \ ~ black
S or

green/yellow (GND) green .(GND)

Fig. 1
Please be advised beforehand that the above matter may cause some alleration

against explanation or circuit diagram in the instruction manual.

¥ AC Plug: In case of the Line Voltage 125V AC or more, AC Plug is in
principle taken off and delivered, in view of the safety.

( AC Plug on 3~core cable is taken off in regardless of

input voltages. )

Before using the instrument, it is requested to fix a suitable plug for the

voltage used.
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SECTION 1. GENERAL

Introduction -

Series PLZ-W Electronic Loads can be operated in constant resistance

mode, constant current mode and switching action electronically,

replacing the conventional sliding resistors (rheostats). Major

‘features of the PLZ-W series are as follows:

1.

Digital Meters,

A digital voltmeter and an ammeter with an autorange of 3 1/2

digits.
A 10-Turn Multi-Dial.

Current values and resistance values may be set very precisely

with the 10 turn multi-dial having a lock mechanisnm.
Function of Presetting.

Current and resistance values may be preset.
Built-in Oscillator for Switching Acticn.

To be used in the constant current mode. Switching action occurs

within the frequency range of 10 Hz - 1 kHz.

Display of Loading Power.

Supplied power value is displayed in a digital figure and in the

form of luminescent bar graph.
Remote Control Functions.

When operated in the constant current mode the instrument may be
remotely controlled by either an external voltage or an external
resistance. The instrument may also be remotely controlled by an

external resistance when operated in the constant resistance mode.



7. One-controlled Parallel Operation.

It is possible to increase current capabilities by operating
a number of units conmnected in parallel simultaneously under

the control of a master unit.
8. Protection Circuits Include:

Overvoltage, overcurrent, overpower, overheating, and input

terminal conmection in reverse polarity.

The PLZ series is offered as a portable desk-top unit and may be
integrated into a 19 inch or 500 mm Kikusui standard rack, with

the use of the option brackets.
1-2. Specifications

Power Requirements.

Line voltage: 120 V AC * 10% 50G/60 Hz single phase
Power comsumption: Approx. 35 VA (at 120V AC)

Iaput.

Loading voltage: 4 - 80 V DC
Loading current: 0O - 60 A

Maximum loading power: 300 W
Operating ambient temperature range: 0 - 40°C {32 - 1O4°F)4
Operating ambient humidity range: 10% - 90%Z RH
Cooling method: | Forced air cooling by means of fan
Isolation from ground: 2250 V DC
Modes.

Censtant current mode: 0 -~ 60 A {lst range)

0 - 6 A {Znd range)

Lonstant resistance mode: 10 - 100 mQ (lst range) (minimum 0.06 @)
0.1 - 18 (2nd range)
i - 10 & (3rd range)
10 - 100 @ (4th range)
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Constant voltage mode: 5 - 60 V DC
Constant Current Characteristics.

Stability: 0.1% + 6 mA for loading voltage variation from 4 to
60 V
0.1% + 6 mA for line voltage variatiocn by #10%

Ripple and noise: 5 mA RMS
Temperature coefficient: 0.02%/°C (standard value)

Rise/fall time: 100 psec or less (when an internally installed

oscillator is used).

Constant Resistance Characteristics.

Stability: #10% loading voltage variation:

(Srability) (Input Voltage (Setring resistance)
Variation)
4 -~ 10V 18
4 - 40 v 10 @

Stability *10% variation of line voltage: O0.1%7 + 6 mA

Temperature coefficient: 0.03%/°C standard value {at the

minimum resistance value of a range).

Remote Control.

Constant current: Fxternal resistance 0 - 1000 QO
External voltage 0 - 10 V IC
Constant resistance: Extsrnal resistance O - 1000

Constant voltage: External voltage O - 10 V DC
Preotecting Functions.

Overvoltage protection: Approx. 65 V DC

Overcurrent pretection:  Approx. 65 A DC

Cverpower protection: Approx, 330 W

Wrong polarity input protection: By use of a diode
(Overheating protection: 100°C i5°C‘at cooling package

Line input fuse rating: 14




Meters.
Maximum significant number for display: 1999

Ammeter acguracy: +(0.5% of reading + 0.1Z of F.S + 1 digit)
o at 20°C #i0°C

Voltmeter accuracy: +(0.1%7 of reading + 0.1% of F.S + 1 digit)
'~ at 20°C $10°C

Power meter accuracy: £{3% of F.S + 1 digit) at 5 V or more and

5 A or more

Constant voltage mode display: Yellow LED

Parallel operation: Control by one unit (master unit) is
possible
Oscillator.
Frequency: 10 - 100 Hz (lst range)

0.1 - 1 kHz (2nd range)
Duty ratio: 20 - 80% or more (continuously variable)
Insulation resistances
Between chassis and line: 500 V DC, min. 30 MQ
Between chassis and input terminals: - 500 V DC, min. 20 MQ
Dimensions: 220W x 165H x 455D (mm) (largest parts)
Weight: Approx. 10 kg

Instruction manual: One copy (in carton)



SECTION 2. OPERATION

The Model PLZ-300W is equipped with the complete derating function

and protection fea£ures for consideration of various uses. However,
in order to make the best use of the performance of this model while
protecting the unit from unanticipated damages, the following items

(points) on usage must be understood.
2-1. HNotes Before Operation.
1. AC Power Requirements,

Connect the power supply cable to a single phase 108 - 132 V,

48 -~ 62 Hz power source.
2. Input Condition.

o The loading voltage applied to the electronic load must be
DC voltage., Never apply AC voltage.

o The range of loading voltage to be applied is between 4 V
and 60 V. (See Fig. 2-1-1).
60V

Loading
voltage

4V Figure 2-1-1

Y b

0 60A

Loading current
o The polarity of the input terminal connection must be correct.
If the input lines are connected in such a way that the polarity
is reversed, the current will flow through a diode that is
installed in parallel for main circuit protection. However,

the wrong connection should be corrected immediately.

o Note that if high level ripples and/or pulse-natured voltage
in superposition exist instantaneous voltage may exceed the
limit of loading voltage such that normal operation may be

impaired.




Pulse-natured
voltage

EO0VEA—m e m _

.e— =— Average voltage
Loading

voltage Ripple

4V e e — e —

Time

Figure 2-1-2

3. Loading Wire.

In the switching mode, distortion in current wave forms may
occur due to a voltage drop below the minimuﬁ loading voltage
caused by the inductance of parts of the cable line where the
value of current changes suddenly. (See Fig. 2-1-3). Use
cables as large in diameter and as short as possible to make the
wiring connection to a load. Also, the positive and negative

lines should be interlaced together to cancel inductance.

Loading
current

‘Loading
voltage

o Y{;K,*;;_.,_._JK_*_

Figure 2-1-3




where, L: inductance of wiring (H)

%%1 current change per time change {A/sec.)
Note: Current wave forms will be impaired when loading voltage
drops to a value lower than 4 V due to a voltage drop (V)

caused by inductance L.

For example, if a 4 m, 8 mm? cable is used for connecting a load,
the output voltage value of a tested power supply source has to
be 4 -~ 10 V, depending on the current to meet the voltage drop

across the load.

Electrenic ' Power source
1oad Output voltage to be tested
DC 4 - 10V is _ |-
- + necessary e, 4+
o 0O o O
2

Length 4 m, size 8 mm

Figure 2Z-1-4

An insufficient output voltage of a tested power source causes
an insufficient loading voltage to the electronic load due to
the combined effect of the inductance and the ohm resistance of
the wirings as explained previously, such that overshoot will
occur on the current wave form as shown in Fig. 2-1-5, In such
a case, increase the output voltage level of the tested power
source, but use caution so that maximum power value does not

exceed 300 W.

D e

Overshoot caused
by the voltage
drop over the
wiringes.

Figure 2-1-5



Incidently, if the maximum power capacity of an electronic load
is exceeded under the switching mode, the electronic.load unit
will be protected by the automatic power supply limiting func-
tion. However, do not continue operation under such conditions.

A current wave form in such a state is shown in Fig. 2-1-6.

Figure 2-1-6
Ambient Temperature Range.

Operation of the instrument should be within a temperature range

of 0 - 40°C. 1If operating temperature is abnormally high or if .

the fan blowout channel and/or the ventilation channel is blocked

by objects, the current will be automatically cutoff by an installed
temperature sensor. If this occurs, cool down the surrounding
temperature énd/or improve ventilating conditions, to correct the

condition.
Selection of Installation Site.

Select a place where the ventilating channels and the blowout
channel of the fan will not be blocked, and where there is as

little vibration as possible.
Rear Terminal Board.

On the back panel, the load input terminals and the control
terminals board are installed. The use of each control terminal

is shown in Fig. 2-1-7.



I\j@.@@@(ﬁiﬁ;

0~ 10V 10 o~10V
o o LOAD sW '

R T E ; 5

Figure 2-1-7

1 Constant current external voltage control input.

2 Constant current external resistance control,

3  One-controlled parallel operation input/output.
4 Constant voltage mode, sensor terminal.

5 Constant voltage mode, external voltage control.
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Front and Rear Panel Descriptions:

i >2.

ggdciria




Description of Panel Items

@

® @

®

POWER. Power supply switch.

LOAD. DC input switch. Will bz automatically turned off when
the overvoltage and/or overheat protection circuit

operates.

AMMETER. A 3-1/2 digit digital ammeter with an auto range.
Input current value and preset value of current and

resistance are indicated.

VOLTMETER. A 3-1/2 digit digital voltmeter. Loading voltage

and loading power are indicated.

POWER INDICATOR. Normally indicates loading power. However,
by depressing PRESET W button, power limit
value will be indicated.

CURRENT I/RESISTOR. A 10-turn multi-dial to vary loading
current value and load resistance value.
Turning clockwise increases current value

and decreases resistance value.

CURRENT 1I. A 5-turn dial to vary loading current II. Turning
clockwise gives an increased current value. Used

for setting bias current for switching mode.

MANUAL SW, Switch to gelect CURRENT 1 or CURRENT II.. Selection
of load CURRENTS I or II is made manually.

DC INPUT. Input terminals of the load,

FREQUENCY. Dial to adjust switching frequency. Frequency is

increased as the dial is turned clockwise.

DUTY. Duty control dial of switching wave form.

- 11 -



CV MODE. A shunt regulator-type constant voltage power source.
It is available by connecting to a constant current
power source. ' Turning the dial clockwise starting
from OFF position will increase loading voltage in
the range from 5 V to 60 V. A yellow LED will be
turned on at CV mode. {See details in 2-9.)

MODE, Switch to select the constant current (C.C) mode or

the constant resistance (C.R) mode.

C.R RANGE. Switch to change resistance range in at the
constant resistance mode. Switching to the
100 to 1000 0 range is made by using the terminal

board on the rear panel.

C.C RANGE. Switch to change the range for comstant current

mode.,

FUNCTION. Either of the following four constant current
modes may be selected: EXT (External Voltage
 Control), INT (Manual Contrel), SW (Switching
Operation), and DC (DC Operation}.

PRESET. By depressing this switch, current value or resistance
value will be indicated on the digital ammeter depend-
ing on the state of the mode switch. At the constant
current mode, current value may be preset by either
CURRENT I or CURRENT II dial which is selected by the
manual switch. At the constant resistance mode,
resistance value may be preset by the CURRENT/RESISTOR
dial.

PRESET W INPUT POWER. Loading power (watt) is indicated on the
voltmeter while power limit value is

indicated on the power indicator.

POWER LIMIT,. Semi~-fixed adjuster to change power limit value.
The value may be set by use of the power indi-

cator while depressing PRESET W switch.
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CURRENT MONITOR. Current monitor terminals (10 mV/A). At
the switching mode, current wave form and
switching frequency and duty may be adjusted

through an oscilloscope.

(:D DC INPUT. Rear panel input termianls installed in parallel
connection to DC INPUT terminals on the front panel.
The highest range of the constant resistance mode
may be set at 100 to 1000 Q by combination of the

short pieces, %10 and x1.
C{) 120 Vv AC 50/60 Hz. Power supply cable.

Q{) Fan Blowout Opening. Air blowout opening of clean package, Do
not place anything sensitive to heat around
the unit, since hot air is e#pelled. Also,
be certain to place the unit at a distance

of 30 cm or more from the wall,

QE) Terminal Base, The terminal base is installed for external
controls, (See Fig. 2-1-4), Terminals for
the following operations are installed:
External voltage control and resistance control
under the constant current mode; external
voltage control, sensing and one-controlled
parallel operation; sensing under the constant
voltage mode; and external control of the LOAD

switch.

QZ) Option Unit Installation Holes. Screwed holes for installing
the DPO series (Digital Pro-
~grammable Options).

2~3, Initial Setting.

Each dial and switch should initially be set according to the

following steps:

- 13 =



POWER Switch OFF

extreme position

Step 1. (:)

step 2. (2) LOAD Switch OFF

Step 3. (:) CURRENT I/RESISTOR Counterclockwise extreme position
Step 4. MANUAL SW Switch Up position, CURRENT I

Step 3. (:) CURRENT 1II Dial Counterclockwise extreme position
Step 6. @:) CV MODE Dial OFF position at the counterclockwise
Step 7. (3 MODE switch - Down position, C.R. RANGE

Step 8. (4) C.R. RANGE Switch ~ 0.1-180

step 9. (3 C.C RANGE Switch 60 A

Step 10. (6 FUNCTION INT EXT Up positiom, INT

Step 11. ({6) FUNCTION DC SW Up position, DC

Step 12. ({6) FUNCTION 10 - 100 Hz
.1 - 1 kHz (Up position)

After the above settings have been completed, proceed to the steps

described in the following section (2-4).
Operation in the Constant Resistance Mode,
The instrument has characteristics similar to an ohmic resistance.
1. Connect the power supply plug to the AC line (120V 10%, 50/60 Hz).

2. Turn on the POWER switch. But keep the LOAD switch in the off

nosition.

3. Connect the DC INPUT terminals to the voltage source to be tested

according to rig. 2-3-1.

Electronic Péwer source
load to be tested
- + -+
o O o 0O
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4.

Set the MODE switch to the C.R RANGE and the range switch at a

desired value of resistance.

6A 6OA L_m, 10m 10" ~ 1 ~ 10 ~ 1000

L_l] L] ﬂﬂ_j’

| C.C RANGE I 100~10000 ONLY
I "DOWN' Position: Resistance mode
"gP'" position: Constant current

i 2-3-2
Figure 2-3 node
A locking-type push button. DOWN Position: Resistance mode;

UP Position: Constant current mode.,

Turn on the LOAD switch for current flow. The current value may
be adjusted by the CURRENT 1/RESISTOR 10-turn multidial. Turning
it clockwise will decrease the resistance value and increase the
current vaiue. A resistance value may be preset beforehand. The

method is discussed in 6.
Method of Presetting a Resistance Value.

1) Select a value to be preset in the CR range. Depress the
A/S switch and the resistance value will he indicated on the
digital ammeter A/Q.

Note: A resistance value to be preset is an approximate
value. There is a 3% error at the minimum resistance
of a range, and a 30% errer at the maximum resistance

of a range.

2) While depressing PRESET A/{i switch, preset a resistance value
with the CURRENT/RESISTOR dial. '

~ 15 ~



CERESET )
PRESET

et e e

AL W

Resistance
preset switch ~§

INPUT
POWE R

Figure 2-3-3
7. Characteristics of Input Impedance in the Resistance Mode,

The value of resistance is kept constant with DC, while it may
vary with AC. The typical input impedances available under the
resistance mode of this PLZ-300W unit are shown in Fig. 2-3-4.
The nature of these impedances are similar to the impedance
characteristics of a common sliding resistor (51idak) except

that more capacitance will appear at higher resistance.

1kl
1000 | "//////N\\\\
ol

0.1k 1k 10k 100kH:z

Figure 2-3-4 1Impedance Characteristics of PLZ-300W
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1k

10002 ///////

100 //
m“_"'”""""/

0.1k 1k 10k 100kH=z

Figure 2-3-5 Impedance Characteristics of a Common

Sliding Resistor
2-5. Use of "x10" Range in the Constant Resistance Mode

When using the 100 - 1000 @ range, follow the following steps. But
keep the POWER switch turmed off.

Step 1. Move the short piece on DC INPUT terminal on the back panel

from "x1" to "x10."

r— X 10

® e

w13 xl

O
| U
Figure 2-5-1

Step 2. The LED of the 100 - 1000 § range shown in Fig. 2-5-2
ehould be 1it. Use the 10 - 100 £ button for switching

to the other ranges.

Note: The 100 - 1000 9 range has a tendency of having

poorer linearity than the other ranges.

- 17 -



C.R RANGE )
6A 60A = | tom28m 1 ~ 10 ~ 1000
D D ] D 1 9
| C.C RANGE I 100~10000 ONLY ~—]

Figure 2-5-2

2-6. Graph of Resistance Range and Power Limit Relation.

This unit may be used within the limits shown by Fig. 2-6-1. 1If
the limit is exceeded, the protecting circuit will function automa-

tically. ({See the following detailed illustrations.)

60A ~
o
& Qr 2
oty 5 o
- h
7/ ) o,"
10A
,/
5A --—-;7---»---— N
s S
’ S
Loading - s
current P Limit
4 > range
/s o Qv 24
/ N S
P N
//
0.1TA i
//
// S§>
y N
/
74
v 10v fOV

Loading voltage

Figure 2-6-1
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Operation in the Constant Current Mode.

Constant current characteristics are porvided., A constant value
of current will be supplied to the loading voltage in the range

of 4V - 60 V DC.

o Control by external voltage and switching action may be performed.

Step 1. Connect the power cord to an AC line voltage of 120 V *10%,
50/60Hz.

Step 2. Turn on the POWER switch. But keep the LOAD switch in the

of f position,

Step 3. Connect the DC INPUT terminals of this unilt to the power

source tc be tested, see Fig, 2-7-1.

Electronic Power source
load to be tested

4

7

? ¢

O

Figure 2-7-1

Step 4. After setting the MODE switch to C.C RANGE, set the range

switceh at a desired value.

Step 5. Set EXT/INT switch of FUNCTION to INT, and set SW.DC switch

to DC.
[ PRESET FUNCTION ; C.R RANGE R
MO
[ovs] —GE
Al W o 10~100Hz SW  EXT 6A 60A o lﬂm-ci ~1 ~ 10 - 1600

Uuts

100-~10003 oNLY

[0 0 O

1 Glk~IkHz BC INT C.C RANGE

[

\,

"DOWN" Position: Resistance mode;

"UP" Position: Constant current mode. ,
Figure 2-7-2

- 20 -



Step 6. Set the MANUAL SW switch to "CURRENT I.”

Step 7. Turn on the LOAD switch to initiate current flow.

-

CURRENT &
h“

=9 ‘I!i’
OFF s

1 RESISTOR

n

CURRENT

Figure 2-7-3

Step 8. The current value may be varied with the CURRENT I/RESISTOR
multi-dial.

Step 9. With the MANDUAL SW switch set at "CURRENT I11," the current
value may be varied with the CURRENT II dial. When the
MANUAL SW switch is turned, either CURRENT I or CURRENT II

may be used accordingly.

How to Preset a Current Value,

A current value may be preset according to the following steps:

Step 1. Turn off the LOAD switch. Or leave the unit under test

disconnected.

Step 2. Depress the PRESET A/Q switch, and the current value will

be indicated on the digital ammeter.

Step 3. Set a desired current value with the CURRENT 1 multi-dial
or with the CURRENT II dial.

Step 4. After a unit is connected, turn on the LOAD switch and the

preset value of current will be supplied.

- 91 -




TIIEL
PRESET
s
A W
Current
preset switch
kﬁPUT
OWER
Figure 2-7-4

Characteristics of Impedance in Constant Current Mode.

This unit has an ideal constant current characteristic in the DC
range. However, the impedance will be lowered in the AC range as
the frequency increases. Fig. 2-7-5 shows the typical input impedance

characteristics, in which the impedance starts to fall at 10 kHz,

10k}
A
Impedance 1
1k - \
1000
100
0.1k 1k 10k 100kH:z

Frequency —»

Figure 2-7-5
2-8. Operation in the Switching Mode.
Switching of the constant current mode is possible.

Step 1. Set the SW/DC portion of the FUNCTION switch to the "Su"
(DOWN) position.

Step 2. After pressing the preset (A/Q) button, set a desired
current value with the CURRENT I and II dials.

- 22 -



Step 3. Set the FREQ portion of the FUNCTION switch to a desired

frequency range.
Step 4. Turn on the LOAD switch.

Step 5. The switching frequency may be varied with the FREQUERCY

dial, switching duty cycles may also be varied with the

DUTY dial.

Through an oscilloscope connected to the CURRENT MONITOR términals,

frequency and duty (values) may be observed (only during operation).

PRESET ) FUNGFION NODE C.R RANGE
AQD W - SW EXT =
W
] seo ] [ U oooOds
. n DC INT T RANGE IL —
CURRENT POWER
MONITOR LIMIT FREQUENOCY DUTY OVMODE MANUAL CURRENTII
—~ 8w
o O O @) @
' . . OFF « OF Fe
Figure 2-8-1

In the switching mode the two respective current values set by
CURRENTS I and II will be taken alternately. The action of the
MANUAL SW switch, which is mentioned in the preceding 2-7., Step 8.,

is performed electronically with the use of an oscillator,

Note: If the preset button (A/Q) is depressed during switching
operation, the switching action will be interrupted and the

preset value of current will be indicated.
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Current of CURRENT I

60A
0A -
Current of CURRENT 1L Switching between CURRENT 1T
AND and CURRENT I
90 %
Figure 2-8-2
10%

As shown in the illustration at the bottom right corner of Fig. 2-8-2,

a test for setting at the 90% value of CURRENT I and the 10% value of
The interval period

CURRENT 11 may be easily performed, for example.

of CURRENTS I and II may be adjusted as shown in Fig. 2-8-3, using the

duty control dial.

A R AR

sy

- --- CURRENT I.----

--CURRENT O --

Figure 2-8-3

2-9. Operation in the Constant Voltage Mode.

1. This mode is available by applying a constant current powver

source to the DC INPUT terminals with the shunt regulator method.

This mode is used mainly for tests and adjustments of the current

limit characteristics of a DC constant voltage stabilizing power

source having power capacity of 300 W or less. Fig. 2-9-1 shows

the basic circuit diagram.




L ;
B anYa's e

%‘ ‘e Constant
onstant volitage
( ,/ﬁ ConstantE (: current  power
voltage by “ power source
T source
!
CV MODE T:
Figure 2-9-1

As shown by the Fig. 2-9-1, comnecting a constant voltage power
source, to which a constant current power source or an impedance
is connected in series, a shunt regulator is constituted. The
value of the constant voltage Ej may be varied within the range
of SV - 60 V DC with use of the CV dial. A yellow LED will be
1it during the CV mode. The operating method for the constant

voltage mode is explained below:

Step 1. Set dials and switches as follows:

MODE CC/60 A

FUNCTION DC, INT

MANUAL SW CURRENT I

CURRENT 1 Turn clockwise to the extreme position.

Power Limiter 300 W

Step 2. Turn the CV mode dial clockwise from the "OFF'" position

to disconnect the switch.

Step 3. Connect the power supply source to the unit. Observe

correct terminal polarity.
Step 4. Turn the POWER switch and the LOAD switch on.

Step 5. Set a desired voltage value with the CV mode dial.
(See Fig. 2-9-3). A yellow LED will be lit during the
constant voltage mode. If the LED is not lit one of

the following may be the cause:

- 25 -
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a. The unit is not in the constant voltage mode.

b. The power source, which is connected to this unit

for test, has a current limit of 60 A or more.

¢. Output power capacity of the power source to be

tested exceeds 300 W.
Remote Sensing for Setting an Loading Voltage Value Precisely.

Remove the jumpers connecting terminals 2 and 3, and terminals
4 and 3, which are on the terminal board on the rear panel.
Connect terminal 4 to the positive stabilizing point, and
terminal 3 to the negative stabilizing point, use shielded
cables. (The shield shell should be connected to terminal 2.
See Fig. 2-9-2.)

C®
\ x‘M?‘”"I?‘Power source
J Y

' to be tested

™

OO

Stabilizing points

Figure 2-9-2

O C.V MODE

OFF » (60V)

Figure 2-9-3

The loading voltage will be increased as the (V dial is turned
clockwise. For example, if there is a power source to be tested
with the output capacity of 10 V/10 A and it is desired to alter

the output to 9 V/11 A, proceed as follows:
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10V
GV | — o o m am e m  — -

Loading i
voltage ' 1
!
|

Loading current 104 114

Figure 2-9-4

a. Set the output voltage value of the power source to be
tested to 9 V, by adjusting the CV mode dial, This voltage
is indicated on the digital voltmeter of the electronic

load.

b. Adjust the current limit value of the power source under

test, to 11 A,

The above method may be applied to any current control method,

including the example cases shown in Fig. 2-9-5.

Figure 2-9-3
2-10. Indication of Loading Power.

1. Lloading power to the electronic load is indicated on the power
indicator. But the value also may be indicated in digital
figures with the precision of *3% F.S + 1 digit, The loading
power indicator/switch in Fig. 2-10-1 is commonly used for

presetting the power limit.
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— .- —_ L]
PR I Y s OO
o L L ASO . . " VW
\ J
" PRESET [ FUNGTION C. R RANGE )
a0 w = 3W EXT
aw
B reo[ ] [] [ oodQe
. ] §a} BO INT —
CURRENT | POWER
MONITOR| LIMIT FREQUENOY DUTY OVMODE MANUAL CURRENT U

S -0 0.0

Input power indicator/switch

Pigure 2-10-1
2-11, Presetting the Power Limit,

The power limit of the electronic load has been set at 300 W,
However, any desired value lower than that may be set with the half
¢ixed POWER LIMIT adjuster on the panel. Power limit adjustments

can be done as follows:
Step 1. Turn the load switch to the off position.

Step 2. Press the PRESET W switch, and the power indicator will

light up to the 300 W range.

Step 3. While pressing the PRESET W switch, turn the POWER LIMIT

dial counterclockwise using a small screw driver. The
value on the indicator will be decreased, and set at a
desired value. However, setting a power limit by the
above method cannot be performed with high precision
because of the low resclution of the bar graph. For a
precise setting, after loading, adjust the power limit
while referring to the digital indication of loading power

on the voltmeter.
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2.12. Remote Control with an External Resistance (Constant Resistance

or Constant Current)

The CURRENT I/RESISTOR part of the panel may be controlled externally

by a remote control system employing a variable resistor.

1. To have access to the internal operation/external operation

switch which is installed inside the unit case remove the top

cover. (See Fig. 2-12-1.)

2 hexagon
bolts —
M&X 0.7 X6 — /
‘z::::::JD y
?d g5 og 0 cooo

e o @ \ 4 screws
© llllllﬁgigl qii’ M4X 0.7 % 8
‘N

Figure 2-12-1

9. Set the slide switch on the printed circuit board to "EXT",

See Fig. 2-12-2.

- -0
I‘f-
{!NT EXT
| B
: N, .
Lo
L . 3

Figure 2-12-2

3. Conmnect a 1 k&I yariable resistor to the terminal board on the
rear panel, as shown in Fig. 2-12-3. The variable resistor

should be a 10-turn potentiometer.



CHONOEONORONONONONONONONONONO

W
ik

Figure 2-12-3
Remote Control with an External Voltage (Constant Current only).

1. Set the panel switches as follows:

FUNCTION DC, EXT
MANDUAL SW CURRENT 1
MODE C.C (60 A range)

2. Turn the CURRENT T dial elockwise to the extreme position.

3. Apply the controlling voltage between terminals 14 and 15 on

the rear panel, as shown in Fig. 2-13-1.

4. The relation between control signal voltage and loading current
is adjusted such that the corresponding current to an input of
10 v, will be 60 A, as indicated in Fig. 2-13-2., The current
value may be decreased with the CURRENT I dial. The control

signal voltage should not exceed 10 V.

ORONONCEONCEONONONONONONONONO,

Control signal voltage, 0 - 10 V DC

Figure 2-13-1
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BOA | e e e e e

May be varied with
the CURRENT I dial.
Loading

current 304 e — —

e —————

s e Y o— oy ma——

0 5V 10V

External econtrol signal voltage
Figure 2-13-2
.2-14, Remote Control of Load Switch by an External Terminal.

1. As shown in Fig. 2-14-1, connect the external load switch
between terminals 9 and 10 on the terminal board. The switch

capacity should be arocund 125 V AC at 1 A,

DOODOOEOLIOEOO®O®OO

Figure 2-14-1

2. Turn off the LOAD switch on the panel, Now it is ready for
switching load with the external load switch., (The LOAD switch
on the panel and the switch connected between terminals 9 and

10 are in a parallel connection.)
2-15. One-countrol Parallel Operation.

This is a method to increase current capacity by connecting a number
of units in parallel. These units operate under the control of one

unit called a master unit.
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1. Turn off the power supply switch. Connect the terminals of
each of the units as shown in Fig. 2-15-1. The length of the
loading wire cables to each of the units should be approximately
the same. Also, note if electrical potential of the negative
input terminal of a unit is different from the others, ﬁhe

current generated by the unit will be imbalanced.

Rear Panel Control Terminal Board

DOEOOOOOAOEOO®O OO i
Shield

HOMDOOOETAO OO O @ O
Shield

®@O000000FBOOOOOO® LI

Rear Panel Input Terminal Board

L1
Master + 63// ’
O\O O L1=Lz=La

unit

Slave éB/f_ - \K; In
. +Y (= put
unit O :K O Ls ;l}: terminal

Slave
unit

La =~ .

5/06\0

Figure 2-15-1

2. Set both the C.C RANGE push buttons for each of the slave unitcs,
60 A and 6 A, at "UP" position, as shown in Fig. 2-15-2.



Slave unit Master unit

L ' | i |
oo| oog [loo) o oooo poj Ooc || 0O O 00OC

OO0 G OaO 00 0 00O

DDE]/E]O UDBEO
U / U u U

Set at '"UP" positions.

Figure 2-15-2

Before turning on the power supply switch, the POWER switch and
the LOAD switch of each unit must be turned off. Switches
other than the C.C RANGE switch, the POWER switch and the LOAD

switch, of each slave unit, may be in any position.

When starting to operate, turn on the power supply switch of the
master unit first, then, of the slave units. When the operation
is finished, the power supply switch of the master unit must be
turned off last, following those of the slave units. There may
be a 10% difference among the currents generated from each unit,
due to the error on the internally installed current detecting
resistor unit and because of the resistance imbalance on the

loading cable wirings.
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SECTION 3. OPERATING PRINCIPLES

3-1. Constant Current Operatiom.

A negative feedback circuit using an error comparative amplifier
is installed such that reference voltage E, ¢ and the voltage drop
over the current detecting resistance have the same value, as shown

in Fig. 3~1-1,

O
Fin
r 1IN (A) ”———-—*”E;” Eg)
Qs Al
?g Eref
Rp
]
Figure 3-1-1

Consequently, the loading current Ij, is determined only by the
reference voltage Epef and the detecting resistance Rg; and the
circuit works as a constant current load which is independent of

the loading voltage. The typical frequency characteristic of the
output impedance is shown in Fig. 2-7-5. A decrease in the gains

of the error amplifier (A;) and the power tramsistor Q; causes a
decrease in the output impedance at higher frequencies. A resistance
value which is within the range of 100 or larger will decrease as

frequency increases, due to the (g and the distributed capacity.
3-2. C(Constant Resistance Operation.

Negative feedback is applied by an error amplifier as shown in Fig.

3-1-2, to create current flow proportional to the input voltage.

' QO
_ R Ein (V)
Iin {A) = . 5
f LN éRz (a) Ri+R: " Rp (Q)
Q: A2 I — EIN [v]
*~1 : Ein Re (0

2Rn
Rn% R Ry 1.

Re = RivtR: Rp

Figure 3-1-2
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Consequently, the apparent equivalent resistance value seen from
the input side Rp will be determined only by the partial ratio
Ry/(Ry + R2) of the loading voltage and the current detecting
resistor Rp. The frequency characteristics of the resistance are
similar to that shown in Fig. 2-3-4. The resistance value, which
is within the range of 1 Q or less, will increase as frequency
increases because the gains of A2 and Qp will decrease and the
inductance due to the internal wiring will increase at a higher

frequency range.
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Block Diagram.

3-3.

-sa119s M, Z1d 3o werderq A2old I-€-€ 2an3dty

LINZHED
INTLDFLEA
LIAHUND
WA
LIADEID
e, ONILDELOHA
LNIHENDUIAD
LIND¥1D
¥ALT4T L0 \ > BN 1D3104d
4 WIHOJAHAD
L
| " @AV HONNd 2
INVAS LSIY i
:I.f\:;:lnf\l[lv. LNVLISKOD U..
201518
S (v -
{Z NVEL
,//{; 04 LNUD
LID¥ED e “dWY HOWHAE
HOLVT1IDS0 OVITION INFHEAD
INIYAITY -\ LNVLSNOD
L/ L/ 4y HoH¥d
mwwssillr;z:s: AWLTOA
INVLSHOO
11n0410
7 ONLLDAL1O¥d
= NOILDINNOD LI0DY¥ID 11AD419
FSHANTY INELIFLAA - ON1103L0%d m// LIAJ¥ID
FIVLI0N J9VLTOANEAD m 440000

- 3% -




SECTION 4. MAINTENANCE

4-1. How to Open the Chassis Case.

Detach the screws and the bolts shown in Fig. 4-1-1,

2 hexagon
bolts

M4 X 0.7 X6 ’ﬁ :
L&)

€ —

o8 000 00 6 omog

® O 6 & g6

o o 4 screws

\| M4 X0.7 X8
c° A ®W| & |
M“

®

Figure 4-1-1
4-2. Inspections and (leaning.

Routine inspections and cleaning are recommended for maintaining

the optimal level of performance.
1. Cleaning.

Softly wipe tﬁe surface with a dampened cloth using a diluted
neutral detergent or alcohol, and then wipe the surface again
with a dry cloth., Do not use benzene or any kind of thinner.
Use a compressor or vacuum cleaner to blow off dust accumulated

in the ventilating channel of the case and inside the case.

2. Inspection of Power Supply Cable.

Check for breakage in the vinyl cover layer and for loose or

cracked plugs.
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4-3, Calibration.
i. Calibration of voltmeter and ammeter.

Fig. 4-3-1 shows the location of the adjustments for calibra-

tion of the voltmeters and ammeters.

RV104 RV1O06

©

— 1 | I ) =< o)
: RV102(@XQ@)RV103 05 2 % I

: =0 :
L Ik Bl i t _II N il I J
RV107
Figure 4-3-1

RV101 Ammeter Auto Range Adj

RV102 Ammeter Low Range Adj

RV1G3 Aﬁmeterlﬂigh Range Adj

RV104 Voltmeter Auto Range Adj

RV105 Voltmeter Low Range Adj

RV106 .Voltmeter High Range Adj

RV107 Bar Graph Adj

Calibration work on voltmeters and ammeters should be performed
after 30 minutes of warming up with loading voltage across the

PLZ.

Instruments to be Used for Calibration.

1 digital muleimeter (Kikusui Model 1504 or equivalent)}.

1 variable resistor for calibrating current (100 A, 100 mV,

0.5% or less).

1 DC constant voltage stabilizing power supply unit {output:

60 V or more, 60 A or more).
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E ! DC Power source
oo 00O 00 0 Dooo E 2
° {7 o
000 000 S .,
o0 ) ) O ° 9
v U
E 1 / : _
- AN
g 1m0
Figure 4-3-2

Connection to the electronic load should be made as shown in
Fig. 4-3-2. Calibration of a voltmeters is made based on Ej,
and calibration of an ammeter is made based on E2 which may be

converted to a current value.

‘Calibration Procedures:

1} Calibration of Voltmeter

Step 1. Apply a voltage such that Ej indicates 60.000 V.
And then adjust RV106 so that the indication of

the voltmeter becomes 60.0 V.

" Step 2. Apply a voltage is such that Ej indicates 15,000 Vv,
and then adjust RV105 so that the indication
becomes 1%.00 V.

Step 3. Adjust RV1Q4 so that the auto range function works
in the current range from 19.90 V to 19,93 V,

2} Calibration of Ammeter:

Step 1. Adjust the current to make Ej indicate 60.00 mV,
and then adjust RV103 so that the indication is
60.0 A.

Step 2. Adjust the current to make Ej indicate 6.00 mV
and then adjust RV102 so that the indication is

6.00 A.
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Step 3. Adjust RV101l so that the auto range function may

work in the current range from 19.9 A to 19.95 A.
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WARRANTY

. Kikusui products are shipped to customers after strict tests and ins-
pections are made to check if the performance of each unit satisfies

the required specifications.

Free repair service is offered for problems occurring for one year
after the purchase date om any Kikusui products. For parts like
electronic tubes, mechanical choppers, etc., the free repair services
are available for six months after the purchase. However, the following
will be excluded from thé free service, and a regular service fee will

be charged:

1. Problems and damages caused by incorrect usage and/or careless

handling, which are described in the operating manual.

2. Problems and damages caused by inappropriate remodeling, adjust-

ments, and repairs.

3. Problems and damages caused by natural calamity, i.e., fire and

other external factors.

4. This warranty is effective only within the United States amd its

territories.

Before shipping for repair, imspection and/or adjustments, recheck the
‘§ problems by referring to the operating manual and/or consulting Kikusui

or its agents.

The list of Kikusui's agents to be contacted for problems:

- 41 -




WyYYsVIid 11705717 , ‘
. ) 21> AT S
MOOEZTd TTTOW | p |
"ON 3000 FTI1L o A0l i @
& TAD
NOLLYVHOJY0D SOINOYLOATE INSNMAA mm “ W0 %w,%%w\ — 3\ ou.w, %&
_ L A0 I 5° . O
ST A0 e n
L | AGO/!
_ e e =g
I 2 E PSS 9 L B & 012 E PSS : A | opaa T .
£ ] 5 1
olslelelnlelelelolololololnln ez | .
-l A5 5l E A0rC 20
; _ @ Y S
O G O |aoe JIMO
k PTASS (ops .
_ v
— 0
] /M\/ Ohe
G P -
2000 L00L ~
[ /\/._mdmw | AAT L ALNAS | [ AAANAAS 1660 o/
12 ;2 2 e Ty e e Ty e
AN AA AAANT TANAAAA u 8 Nlor N\ o
_....L _ FOLINOH 1 ;o
Z08d “ s e - 200d LO0d 00 vnvxu
! ' B ¥4 — &
£00.
Y24 " 2 | Fo0d o am |
H
= €600 ‘
. = s
I¥iYe glor >y )
N R Y7
H _ _ L L
) i - 3
zier zior p
] T b00d vww
—r i v
V\ T \HInD m,mﬁ;m\& 1 oorv M.M\ | %v H v HAS2t9
1084| D2 _.| el MJT N 100¥7
pl3 1%y [ va '
£< . LotV
I._ {05 z{ | 004 v\rn. _
-- © o
Y < poor Ly
10674 oior O
A_.v.l #10d W_mv/ 71 ®|_
i 1or 9004 £00d d . £
ﬁl\ A AY S > (£ —Q _- /m\ /N :— _.. _\ Z 5 . > 2 m,(. z 7 J .
g b€ Z 43 - soof Y i soor
T AAAAA m e o
10t / Y anted e Aot b4 77

Zorv | } S\“ m m M

£0IC
0P v . o Lm/ S //O

_ (o) .
RO (N7 AQOI DV HZYH +

. Namod 208X 1opX
. - goy Enor e O ot 0 wnant o

@

DRAWING NGO,




.‘v._

[fHO0O'T "BNTER
m N &l m —ozm WydoYIiq LInN24L2 42040 ~LE0HT 12040 O10AD gO0Y D ~ LODYD |
N vaa 7 N | P00~ $L0D 5002~ p0GO 1002
/1 00V orsd ~ Si1Y 01 ~00LY $90¥~b20¥ 220¥ - 1007 !
‘o 2300 MOOEZTd TIAON ., m
|
NOLLVIOJY0D SOINOHLOTTH INSNHINA [ e e e e T T T T T I 4
] ¥D o {
M 5 B L e |
_ _ o
| i
w,\}Y o’ m I lf o oN i
| Dt u | S |
0 ) } _ W ! , ASL=- Ly 00/ dI2e16I29
AN o M e 135344 | __ ” X1 800AY rpev 100X
- | Xpzv §-
mmkm.\mY L00S o/ “ ﬂ I Al % T, -
A I m £ * oF ! gogn .
N */oliq"fclk 005, N gsiv
+ 2D ﬁ | o 1 ] T+
w&%& m | { _ LogAY SL0Y
: YT T T - c/TI ST T T T R T
i i AL/~
s A —0
4 Tot M e | | i X§ £10AY .«u,ﬁ
M, 57 1T°° | _ | XpZY XpZv g e ‘
£) sToT 0 | | ges " | s204% 3 EDOY NSt~ geoy: 3997 Jpox SJ\ﬂ
i | cro¥o 1 | L0 i
TR m ¥7 9usL
21 | | | VSiss " Y | 2047 - f
00/ 7 | oee ErA
/ Vk% POOAY m ProY w:i.i..l ! I Yy bFoxer m
g PoyRs | | S U R P 27 4 904 !
oS . zeoy  © L_ “_ “ 19 S LE Nmmw.m | v per _“
¢ - L00N €
EYL X004 } ” M \Wlo l&/ow\ ! w_ . oty |
oS 1504 Pyt p 92? | J2T ypvs sarv 0402 |
—1 _ | I gp0% | SO Q11 914 |
L P XISV I gy | | _
B ASt pras® 17574 | {0z 900A%”
Lot _ $+ | | _
iiiiiiiiii [N IS FP U S SRS P KA
- - o Eaamt b
| £005 |
“ EZZI
! | ] : . FL007 Nv
wro T T T T SEYTTT | | . Sin:
£207 ") ___‘.L . 1207 \ i ! 4 ggss &m%.%u AL-
—o0 0 | | 200¥2 2
ot | SR o
AW 2203 e9el AT T 0209 ! . SyazEr Xe 210d
A A 1 | R Looy 110Ad
! lm_m_%w\ .@M@“%% ) el | 6005 b oo 2 0bE L4
4 % ..._1 thu U...an.. Nw “ [ s e VA Qh%k I~
000 ANT TG AR P51
. | ] _ X7 | 37 - LOCHD +
o | 3 X/ YA _ | w1 sz B0 600¥ L XS/ &
_Foory 555 L ssel ] 5 <
Loy VLEON/ | | ML V20047 £/08 70208} <
| sl || o g 2 T s L0 asre aie |||
102 / L !
| X | — o yie| 92 r Ve eon
S gE5/ »:W pgsv | INI 200X 095V Agr%
ool | ygut a0s G| X0y X0 yLe0ds PO 2 100y o0
oz roi¥ 7 cord} Y| €0y PO S X1 ]
#z07" & g il Asi+ o _
1 . re s
' 20 IX7 XS
1007
| LorLonns| 1 {
[RAAAAA] TIV L Vb N
e - h e NS
;] 2 € 5§ Mm,m\ vaN_ - ﬁmm_ - -

0~ & 0L0d L00d 800d
’ DRAWING NO.




THHOM'T 80°FR

0Ly le WYdovId LINDAI2 o
. s /2 oot v pEQT ~§207 DLy
"ON 800D MO0EZTd 1700W FTIIL S20X7 ~E£20Y0 Bi09 ~ 0403 £t ~ 011Y
LOOD ~ €000 02047 ~ (1042 LOOD ~ 5002 b60Y ~ 990¥
NOILYHOd¥00 SOINOULOHTE INSAMIA 100D SO0AT ~ 20042 €000 ~ 2007 gz0Yd ~ €204
ﬁ 0ZgAIS .
: +200 wm,qwq 1007
N XL¥ X
e
~ - > AL Xz 050%  650¥
ﬁ #0022 | 010AY —= 7 !
A 289y Xiv X 2 z
g mﬁmm%q i 1 vsoy €904 [ bOOAY 3
¢ & ~ + koo AL+ INCEO'0 Looo FéOON
| 285 ranEEs |
e - £l Y ooei08 NE M— | 1047 A ST+ et
S Lird L 1% aron /" asi- =
L00D Lb X007V ~ 3 TTol v + RLES Z |
£ 2152 Yo, 2 ym=2 AL 110 ASH = rpprs.
. - - 250y Ly % ¢ | .
I P e ASE V6007 | ~S | L50Y : L X22] 902571
\ ¥ — et oS ImS |
: LE F zeodo 21 x™ Jd02 ! QZI¥ |} bOEND
SWOLE Q.:.wﬁ_ L2y, SWO0! T+ Wm §d & XOf saoo '
ASE Hu.hzr. m|_J = i AS¢ = Im o7 L o PiohY i '
$03+]5 Q. iy 0t iy e b NQM N W; z _ _
4202 X Ao/ X0 ¥iv
déLiL AP Ay
§ M -
mt&vrm%u T Z sTel e mﬂq@ ASt+ ”
£ 4521 By Lo I e ASY- g5/ |
52094 Lpk ANEBO00 |
iy \ 6207 81027 | - !
_ x o/+ v ~
z ~ o4 * e g P ERAEE
55 s o1 @i Rl s
’ 028A1S m\wmmM AWLUQ 2707 N yos N\ eI R 2
wodl E20d7 oos w MM@\% H NS 054y 56 X 895/ ! ua”rw.. HM ﬂ
czomd o LS P~ FS e 94042 Il R N o
& X1 Lo0d ™~ b10AY 2% T nX
2IST F900N E o i > | » > M
N 4 AT o 2&d i \|7 + ” X
_ weeady ST L5 |1 g e e |
TLED ROOD PRFHES R kmu%wu m
XL 2085 . b A57 5 HIULYOO0 0202 M i
i 180Y §01% Nt 245/ |
eroAd ) w 280y boon  Egs M
Ybe ¥z oGl - 20042 £00Y
- Li0¥ L GLOY > g0y ON i ]
7€ 22 9.0 Asi+ w "bIS FITENT | .
p. NGz Ful L ot X2z dWY 272 £00N |
= o ASI- . $X6E N g2oy ~
TYNDIS ¥ 6L0¥ oSt SO
pi0d LNdNT 27 ooy geton | 0804 S ey ‘HI1C F7GVNT ¥z'2 | vl Ko
! o6t 1 AST+ ~0 ALs— Ly
L90¥ apce T o= £ =
i o w
NAllu o 1 Tase V5% ySion 3 oy .
¥13 988l 69 > 2L82
1< g90¥ mkomumw;wwuww 25 L~ 1 ool | €o00
— i3
5004 ﬁ A 507 0L0Y _ _ ZL0¥
Xi S0y XoLt {L0Y
Y 5- ASI=1 oy AWI0Q 2002 W . “
avo? i o
01 1€ t XECV | J201| W2'T > _ | S
L oee S0y p20y 3 £000T Pl . & mm
9004 ﬁ , 2y {e" ggsr 2D
_ﬁilllllﬁmw MmmhFNWn X00Z% S04 2762 pooy? ! <
AVTHY ¢ SrIIn 02042 £z0y Voo i .
o7 S il % {
0t 16 . I S+ DEAWING NO.
s — ASe

!

"ddv | BLVA

A AdH | A™

i.\a TARM \ AR -ady i

BLNALNOD

=3
>
i
]




o
o ¥
h2
3
)
~ g
ey
Bt
© ]
I %
2 _ ! O
J 2 @
@ < QO =t
H %- | g% 5: i
| :
@ 9 - e Bl x <o
N cTeb oLy 1 o~
| =) N
! ZETY o i EERANY R
zo0 O3 HY o orvg T ﬁ o iE
< ! 2obH gy ety 5 ] :
A AP AAA———{ ) 0
O Ve S | fﬁ (ol
f s 2ot E e
i P 2 ! -t F
1) b(x?& L 5;
Yo ! ol - \J
; p S
o -2 > o
3 . Ve 10y Zi v By
| g-"D o 15885y | i U
& o 3
j J | £
| © =
n,} ‘ AAA
0 STo gl
A 7o
TR G v
| vo 1saby | 21Pd i
| N oL
o m
| < m -
“ QA
L)
1 %)
H ]
| M i
N} ) Q
Q S vo o SR {Q
I - Vo g ivd
&I :;b"r Livy %
O ] oz ¥ 3
[ yo BEAL" .
\ <
10 2z v o !
! 1o czh <
3 1
! S5 RALASBE 1o 1sany | vZb
T . : + o
fe N N
& NEA aakils
_ N |
< L6400 L/ ) szvy :
civO el 4 mm— -
p ] G% o 9z
5 2 1610 L/ U_ode__* L2¥y -
3 $ £Lvo A o | gzey 2
. F° 7670 - o bZt N
PR AY W ’ o
PO e by Qg ul
\,/ ey o1 o
Q0L AWLFCCO 1
by oD <+
H O
NG
- <t
; £OoYD <
_ 20

ON DNIMVHA

SLNS;NOQ

i Ad CAXYH

Ad "ddV

SLNALNOD




el gl Wyaovid LIN3412
. TMYRA . M}QNV q
‘0N 000 MooEZld T70ON ..
NOLLVHOJY0O SOINOHLOETH IOSNNIM
i >
. - ]
Kl 10
w
it
ST
<
f o
>~
! X001 {9 W
ALNa socay | % (s W
e X00/ ¥ {F
EEZR A cm {6 g
8 .
4 =
! oo
</ v r
o
QM |
NS THINYHL | e SOy Yory P
I —o it WA \mx
1 %ﬂ\_mmwb@ < of
—_— yorzas a G B
1117 ) ,
] FIMOd oo T8 8 .
/€ Ah > :
Z € - < 9 ",
£¢€ {5 B
108d . A z =
xz2°z ’ %
£oey (€ :
ﬂw\ mqb.<>1 ) / N . - ..A
0\\0 “ I'4 Mu.}
m 7] :
zier .
907474 ¥ a | 3
/& griay b
~ ASTH W 10€¥7 |
zo¢ M X :
d 205y INT mm%m '
: o
Lxd FOOW AT
€0¢s o
[~}
- -. . g1
m :
vl
[ ]
| DRAWING NO.




g
TIHOOO' T 90 E8

LEL8.lE Wydovia LINJ2A12
or s sovY IOV QZIADI~101YD. LOLAY ~ 101 AY
, Lot ~ {00 02~ 1047 GCIY ~ L00Y
N MOOE ZTd TITOW |
NOLLVHIOJH0D SOINOYLOETH INSNHI
. - - — - - — 0L o crprerzi tiot 6 8 L 95 7 € 2 ¢ _— -— . .
VAV AV AV ENVAVAVAVAVEAYAV VAV VNS
% 0Py
A ® |+ |
>
P O O I = S [B122
W01 |Grzoa¥| 4100 [LLESS  (LL2SS Ag= ~ “
ASZ b0y A2 perdy  Setar Y
2o g0 i
50 NEMNARENE b ax
v X ~ O | | niS > Sw g [ N [N Cy
S YRS S SI3IS 318 iun | 883 | low 8% » 120 ]33 163 331 163 5% !
b & B | e oF IST L |S® o » < wxaaxv A s Va3 zJA;& Snd IRA o= Y
IRNA O I R S ot I B S P xa T ™ ) o 3 |™ ®& 6%
W Nmmww 3 R 3 RS .Y7 R avr&m nx Us xS t LUx Mw
B ] G _ AAA AAAS g /«7« s Y N & R AN QJW N
r Mﬁ L. R |s078¢| 50772 mm AR F\u.ﬁ. i I «%Mm v x..o \m\w ﬂu,z..a .LM r\orﬂ ?M 2LED =
~3 N “reoin|zon| K7 NG o] gy v oy | W Xeg |, B0 9o
) |3 “xles |25 SR e Al Tl PR n 38 13 ,
Sloecs oo 7 _ e | W3 gy xo N AAMMN hu_li O3 ¥ 83 [ MMAA. x Oy WWMMN \ﬁ.r._ X NMWW 2 ;
SOI0 011y < | RRED AP NS | fn] XS Bk nE 3 N
£ &pmt~ + " Ffw i3 C Y gO L4 MRS TR y r N 4 N ~ |8
AOVOCY coF LoD X o] e e e e o | o o e e e S _— e ———— = x [N S
5 1610 . ” : N 3 NS
OTVvgHLIS NE
z (0(¥7 - — ] o
Far4 L
—— )
— e i
(01 ' oI so1r
A A AP A A A A ACA / A A A A S
.- - _. £ 2 L B L5 5P /N & o ..Misl.ln. [- 2 [~ 9 ey 20 1t Qw\m/ ...w![
xz'z Xz o XLp [ AANAANAA AN A [ N N A AN AN AN A AN A ]
LELY L0INY 9FLX
A oL A IR IO £0¢d
L | awee ase ! — S(2|8 ;
1Sy —
ol e E C [ :
T T2 I 7] [eg 2] (2]
EHEE m ! g e
| oz} — - ] €] &/
Yoz gery 9] vz Z/
) - F 4 I.7 — S— — f——1 M
§ _—— ] 5 18/ '
5] kxd B3 ] 53 = .
o 2] 3 b 220, 8119k YT aT FHEED, 0112 ] ™ £ICY L
/ - {720y 0ZL¥9]  b41¥D 114D == s
W lwlm L — x,m,m — 1249 h ) g — ,m,m zmm m LUX¥D 91t¥s ) SItY2 m pity? )
[ 6] B ‘W IWLEC P11 — EPVRIANITER - mEN
' e R/ (¥4 T swimd — Q + i ed 71 D
— b b —+ £ ol *n, f
' { & W SHIC0  PLED ﬂ —] Q o SHIG0 607 rmm lml o Q H
o < — x S L2 =
x . ce 0y ped £ g L
I Wi L ] b FAY A7 v i -
Sy oy Ghﬁ e Aot o/ o7 o |3 fo0Erl ZhoTlpe AR v o/ ol of o/
N s [ ¥ 17 s [5] Y
m EG | ~ p o€ | B
xXer B ] ~l o ozxer m e
! . 902-\ 1R (2602 doos, g1rok | a| fézr door, eus iy K "
L] t L2 ] i
ZelAd Y 2 m =
+ " 6] H 4c] Z]
M 5ol 400, SEdICd A00/_g21d | PNy
T~
W S o IR 749014791 L yz2v 1424044791
2 pes 3iary £0i1 '
[P— t
& bu211 79 WIVYIY Y
R £ZIHD :
10V

HLvVa

AS CAHY | AG “ddY

2LVA

AR AN l Ad ddV

DRAWING NO.

SLNELNOD




