YUKEN

LSV(H)G Series High-speed Linear Servo Valves

LSVG-03 (3/8) & LSVHG-04/06/10 (1/2,3/4,1) Sub-plate Mounting

LSVG/LSVHG Series High-Speed Linear Servo Valves offer extremely high response and excellent
anti-contamination characteristics.
-An intensified small linear motor drives the spool directly.
* A differential transducer electrically detects spool position for feedback control.

These valves are suitable for the following machines
which require high speed & high precision control.
*High Speed Nibbling Machine
High Speed Injection Molding Machine
-Die Casting Machine
» Steel Mill Equipment
-Vibration Testing Machine
-Various Testing Equipment

LSVHG-06 AMLS
Features

High response characteristics
LSVG-03 :450Hz/-90°(+25% Amplitude), step response 2 ms (0-100%)
LSVHG-10 : 100Hz/-90°(£25% Amplitude), step response 8 ms (0-100%)

Excellent anti-contamination characteristics
The valves can be used with fluid of which contamination grade is

NAS class 10.

Wide range selection
High-Speed Linear Servo Valves.
High performance will be obtained effectively
to use these new products.

Line up

Pmax 31.5~35MPa
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I I I

500 1000 1500
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YUKEN

m Linear Servo Valve
oLSVG-03-4/10/20/40/60-10

Power Amplifier:AMLS-A/B- ¥ - ¥ -10

Input
Signal

Feedback

Positioning Sensor

Tank Port (T) —]
Cylinder Port (A)
Pressure Port (P)

Cylinder Port (B)

mApplications
*Nibbling Machine
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Diaphragm =

Input Current

) ) Permanent
Voice Coil Magnet

—Special Drain Port (Y)

*Injection Molding Machine
-Horizontal Crash Simulator

oLSVHG-04/06/10-%-%-10

Power Amplifier:AMLS-C/C2/D- * - ¥-10
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Drain Port (Y) <& - -/ gt
Pilot Port (X)

Tank Port (T)
Cylinder Port (A) Cylinder Port (B)

Pressure Port (P)

Die Casting Machine
- Steel Mill Equipment
-Vibration Testing Machine

mDimensions
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LSVG-03 LSVHG-04/06/10
. Dimensions mm (inch )

Design Number A B C D
LSVHG-04- 750 335 (13.19) 91 (3.58) 230.5 (9.07) 128.4 (5.06)
LSVHG-06- 900 367.5 (14.47) 118 (4.65) 256.5 (10.1) 156 (6.14)
LSVHG-06-1300 371.5 (14.63) 118 (4.65) 256.5 (10.1) 156 (6.14)
LSVHG-10-1500 484.5 (19.07) 198 (7.8) 352.5(13.88) 233.8 (9.20)
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YUKEN

mModel Number Designation

LSV(H)G - 06 - 900 -2P -E T -R -10
) Rated Flow ) ) Electrical )
Series Valve ) Spool Type at Pilot Drain Design
at diff.P=7 MPa Connector
Number Size neutral position Type Type Number
(1015 psi) Position
LSVG: 4: 4 L/min ( 1.05 gpm)
Direct Type 10:10 L/min ( 2.64 gpm )
] 03 20:20 L/min ( 5.3 gpm ) — — — Viewed from
Linear Servo 40:40 L/min (10.5 gpm ) .
Valves 60:60 L/min ( 15.8 gpm ) Linear Motor 10:
2: 10%Over-lap end Standard
750:750 L/min
04 (198 gpm ) I:-l,:ﬂ None: None: None:
LSVHG: Internal | Extemal U(gt";’r?drgd) 1090-
Pilot 600: 900 L/min 40:A,B,T Connection Pilot Drain
North
Operated 06 (238 gpm) I:gl R: American
Linear Servo 1300:1300 L/min E: T: Right .
2P:Zero-lap Ext I Design
Valves (344 gpm ) emal | Intemal L:
; . . Standard
E:ﬂ Pilot Drain Left
1500:1500 L/min
10 (396 gom ) ( Dual Flow Gain )
mGraphic Symbol
oLSVG-03-%-10 oL SVHG-04/06/10-*-%-10
AB A B AB
- 4] S S<—+
| = = 4 T s
MOETA | SUNE 2s AllbcA
T T —l | : 1 :
i | | PT Y DR PT DR

Internal Pilot/
External Drain Type

AB

XI—L:
Al A
H R | |
l-l’T7+)]( DIR

External Pilot/
External Drain Type

Graphic symbols shown above are
Spool type “2” or “2P”,

Graphic symbols shown on right is
Spool type “40”.

(E.G. External Pilot, Internal Drain)

Internal Pilot/
Internal Drain Type

AB

L 4i5in

||i
1

P X
External Pilot/

Internal Drain Type

AB
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I L /AN
-
PT X DR
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YUKEN

Direct Type Linear Servo Valves

mSpecifications
Specifications in the below table are what used with Yuken 48VDC type amplifier. Figuresin { } are with 24VDC type amplifier.
Model Number LSVG-03-4/10/20/40 LSVG-03-60

Rated Flow (@diff.P =7 MPa (1015psi)) (1) |4,10,20,40 L/min(1.05,2.64,5.3,10.5 gpm) 60 L/min ( 15.8 gpm )

Max. Operating Pressure 35 MPa (5075 psi)

Tank Line Back Pressure 35MPa (5075 psi)

DR Port Permissible Back P. (2) 0.05 MPa (7.25psi)

Internal Leakage (Ps=14 MPa (2030psi)) less than 1.7 L/min  ( 0.45 gpm))

Hysteresis =0.1%

Step Response (0-100%) (Typical) (3) 2 ms {3 ms} 3 ms {4 ms}

Frequency Response (Typical) (3) | Gain -3 dB 350 Hz {300 Hz} 330 Hz {240 Hz}

1+25%Amplitude Phase -90° 450 Hz {330 Hz} 410 Hz {330 Hz}

Vibration Proof (4) Frequency:10-60Hz, Amplitude4 mm, Acceleration:7.8-282 ms® ]
Frequency:61-2000 Hz, Amplitude:4-0.0038 mm, Acceleration:294 m/s’

Degree of Protection Equivalent to IP64

Ambient Temperature from -15 to +60 °C (from 5to 140 °F)

Spool Type Zero-lap at neutral position

Rated Spool Stroke + 0.5 mm (£ 0.02 inch) +0.75mm (£ 0.03 inch)

Linear Motor Current 2A (MAX.6A)

Specification Coil Resistance 45 Q at20 "C (68 'F)

Approx. Mass 5kg (111lbs.)

Power Amplifier AMLS-A-D48-*-10 AMLS -B-D48-*-10

Mounting Pattern Standard : Special Mounting Pattem  (on Request : ISO 4401-05-04-0-%4 )

Note (1) Operate the valve within the control flow range shown below.

(2) Back pressure for drain port should be less than 0.05MPa (7.3psi) and also not to be vacuum pressure.

(3) The above specifications are measured with individual valve component, it may vary depending on the hydraulic system circuit.

(4) There is restriction on installation directions.

mControl Flow Range
Control Type: 4 way valve
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Pressure Difference (MPa)

Control Flow (L/min)

Please ask us for details.

Control Type: 3 way valve
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YUKEN

Pilot Operated Type Linear Servo Valves

mSpecifications
Specifications in the below table are what used with Yuken 48VDC type amplifier. Figuresin { } are with 24VDC type amplifier.
Model Number LSVHG-04-750 LSVHG-06900 | LSVHG-06-1300 LSVHG-10-1500
Rated Flow (@diff.P=7MPa(1015psi)) | 750 Limin (198 gpm) | 900 L/min(238gpm) |1300L/min(344gpm) | 1500 L/min (396 gpm)
Max. Operating Pressure 35MPa (5075 psi) 35MPa(5075psi) |31.5MPa(4568 psi) | 31.5MPa(4568 psi)
Proof Press. Extemal Drain 31.5MPa (4568 psi) 35MPa (5075 psi) 25MPa (3625 psi) 21 MPa (3045 psi)
Return Port Intemal Drain (1) 31.5MPa(4568psi) | 35MPa(5075psi) 25MPa (3625 psi) 21 MPa (3045 psi)
DR Port Permissible Back P. (2) 005MPa (7.25psi)
Pilot Pressure  (3) 1.5-35 MPa (2185075 psi ) 1.5-25 MPa (218-3625 psi )
more than 27 L/min more than 30 L/min more than 34 L/min more than 30 L/min
Pilot Flow Rate (4)  |---mmmrmmmme e B b
more than 7.2 gpm more than 8 gpm more than 9 gpm more than 8 gpm
Leakage of | Ps=Pp=14MPa(2030psi)
lessthan 1.7 Lmin (045gpm)
Pilot Valve
Spool Type 2 | 40 | 2P- | 2 | 40 | 2P- | 2 | 40 | 2P- 2- -40- 2P-
Leakage Of |-==-=======---=--cc---u--
] Max. Leakage( L/min) | 08 16 638 09 18 7 1 2 8 3 6 10
=TT Y= i e s B e B Bl e R e e
(gpm) | 021 | 042 | 18 | 024 | 048 | 186 | 027 | 053 | 21 08 16 265
Hysteresis =0.1%
Step Response (0-100%) (Typical) (5) 8ms {10ms} 8ms {10ms} 10ms {13ms} 8ms {8ms}
Frequency Gain -3 dB 150 Hz {140 Hz} 160Hz {130Hz} 150Hz {110Hz} 160Hz {150 Hz}
Response  (Typical)
. Phase -90° 110Hz {100 Hz} 105Hz {100 Hz} 100Hz {100 Hz} 100Hz {100 Hz}
+25% Amplitude (5)

Vibration Proof (6)

Frequency:1060 Hz, Amplitude:4 mm, Acceleration:7.8-282 mis?
Frequency:61-2000 Hz, Amplitude:4-0.0038 mm, Acceleration:294 mis?

Degree of Protection Equivalent to IP64

Ambient Temperature from-151t0+60 °C (from 510140 °F)

Rated Spool Stroke #5mm (+0.2inch) #5mm (+0.2inch) +7mm (0.28inch) #5mm (+0.2inch)
Spool End Area 7Aom? (109ind?) | 8ar? (124inch®) | 8o (124inch?) 8om? (124inch?)
Linear Motor Current 2A (MAX.6A)

Specification Coil Resistance 45 Q at20°C(68°F)

Approx. Mass 12kg(2651bs.) 20kg (44.11bs.) 21kg(46.31bs.) 54kg(1191bs.)
Power Amplifier AMLS -C2-D48-*410 AMLS-C-D48*-10 AMLS-D-D48*-10 AMLS-C-D48*-10
Mounting Pattern 1SO4401-07-06-0-94 1ISO4401-08-07-0-94 ISO4401-10-08-0-94

Note (1) Max. T-Line Back Pressure should be less than actual supply pressure.

(2) Back Pressure for drain port should be less than 0.05MPa (7.3psi) and also not to be vacuum pressure.

(3) Supply Pressure of Pilot Valve should be 1.5-35MPa (218-5075psi) (LSVHG-10 1.5-25MPa (218-3625psi)) and should also be

more than 60% of actual supply pressure when valve is used.

(4) Pilot Flow Rate is calculated based on 14MPa (2030psi) of Pilot Pressure and the above Step response.

(5) The above specifications are measured with individual valve component, it may vary depending on the hydraulic system circuit.

(6) There is restriction on installation directions.

Please ask us for details.
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YUKEN

Power Amplifier

mSpecifications

Model Number AMLS-*-D48-*-10 AMLS-*-D24-*-10

Power Supply DC48V+2.4V (+5%) DC24V+1.2V (+5%)

Rated Output Current Continuous +2A  (4A Peak) Continuous +2A  (3A Peak)

Input Signal and Output Signal Output Signal = Spool Position Monitor
AMLS-*-D48/D24-A1- Voltage Signal £10V ( Ri=100kQ , RLTO10kQ)
AMLS-*-D48/D24-B1- | CurrentSignal 4to20mA(Ri=200Q, RL=100~5000)
AMLS-*-D48/D24-C1- | CurmentSignal +10mA (Ri=2000,RL=100~500Q)

a)Servo “ON” Input and Alarm Reset Input :Photocoupler Input
Voltage Range:DC+15V to +28V , Input Impedance : 2.2kQ

b)Overcurrent Output (Curr.AL.) and Deviation Alarm Output :Photocoupler Input
Voltage : Max. DC50V Current : Max. 30mA

Control Input / Output Signal

Ambient Temperature from 0 to 50 °C( from 321to 122 °F)
Ambient Humidity 20 ~90%Rh (Bedewing must be avoided)
Approx. Mass 1.8 kg

mModel Number Designation

AMLS -A - D48 -A1 -10
Series _ Input Signal and Design
Applicable Valve Type Power Supply o .
Number Spool Position Monitor Number
A : LSVG-03-4/10/20/40
A1: Voltage Signal =10V
AMLS: B : LSVG-03-60
D48: DC48V B1: Current Signal
Linear C : LSVHG-06-900 &
4 to 20mA 10
Servo LSVHG-10-1500
D24: DC24V C1: Current Signal
Amplifier C2: LSVHG-04
+=10mA

D : LSVHG-06-1300

mlnput Signal vs Output Signal (Spool Position Monitor)

5 T10mA 20mA +10V

S N

o] I | !

= L

s i

= OmA 12mA 0V

0N ! ! i

[ 1 I !

o ! ! i

3 o

(o] i ! i

o : ! !

? —fomA 4mA —10V
; ; L0y - 0V --—-- +H10V
temeono- 4mA ----- 12mA ---- 20mA
B —10 mA----- OmA ---- +10mA

Input Signal
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YUKEN

minstallation drawing IDIMENSIONS IN MILLIMETERS|
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YUKEN

mWiring Diagram
eFor LSVG-03-%-10

AN CASE THE SPOCL CENTER POSITION MUST BE KEPT FOR A fEW SECONDS WHEN IT 1S PONER FAILURE OR AFTER
THE POWER 1S CUT OFF , '“Ul\NECM CAPACITOR BETWEEN "C(+)" AND "C{=]" (BETWEEN PIN NO.20 AND 21)
HOLDING TIME VS, CAPACITANC

AMIS #-D48-#-10

AMLS-#-D24-#-10
s

2
wows LG
e - {7
tls] . tls] 1
N
5000 10000 15000 20000 40000 64000
CAPACITANCE CAPACITANCE
ClaF] CuF]
AMPLIFIER INTERNAL CIRCUIT
5 o220
LR .
g e
I CAPACITOR
= (PAY ATTENTION POLARITY)
= AR, AL |
B SR
S ”"D T

*PAY ATTENTION T0 CAPACTOR POLARTY W2 CONNECTING
THE CONDENSER BETWEEN "C{+)* AND "0(~

* WIRE THE POWER SUPPLY LINE SEPARATELY FROM OTHER
POWER LINES SUCH AS FOR ELECTRIC MQTORS.
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U
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orr @M

S=i- 2]
o 2
£
IS [, |
¥ ;3: =§§=;_§
19 Ea= = E=gﬂT
| LS
£l
f = e
) ‘EE is
sl
1127
HIE | inear
|©1| sErvo

NPUT SIGNAL TERMINAL

CONTROLLER

BINPUT SIGNAL POLARITY AND
FLOW DIRECTION OF THE VALVE
THE TERMINAL OF INPUT SIGNAL FOR THE SERVD
ANPLIFIER 15 DIFFERENTIAL INPUT TYPE THEREFORE
FLOW DIRECTION CF THE VALVE CAN BE CHANGED BY
WAY OF CONNECTION OF THE INPUT SIGNAL POLARITY.

P8 FLOW BY (+) INPUT SIGNAL
TERMINAL

RS NPUT SIGNAL(+)

i NPUT SIGNAL(-) OZ

-6 FLOW
~¥in

+Vin

P-p FLOW

@ CONNECTION FOR P-A FLOW BY (+) INPUT SIGNAL

TERMINAL

h NPUT SIGNAL{+)
- NPUT SIGNAL(-)  QF__F-AFLOW
=Vin
+Vin
P8 FLOW

oFor LSHVG-04/06/10-%-%-10

AN CASE THE SPOOL CENTER POSITION MUST BE KEPT FOR A FEW SECONDS l\HEN ITIS POWER FALURE OR AFTER
THE POWER IS CUT GFF, CONNECT A CAPACITOR BETWEEN "Cl+)" AND "C{=)" (BETWEEN PIN ND.20 AND 21].

HOLDING TWE VS CAPACITANCE
AZMaLS—iS‘«—Di?B—ﬁ—IO

o > HouomG
o 2 L —
tls] no t[s] o

o5 0, 5|

95— spoa fo06a T

AMLS—%-D24—%-10
25—

0o 000040000 60000

CAPACITANCE CAPACITANCE

CluF] ClaF]
AMPLIFIER INTERMAL CIRCUIT

sz 2
s ﬂg‘l*“'* L
= N o——

| CAPACITOR
(PR ATIENTCN POCRTY)

S| amay Pﬁﬂ'?v
o emealy -x f
é EDN%—){ SPRLY E

* PAY ATIENTION TO CAPACITOR POLARITY WHEN CONNECTING
[HE CONDENSER BETWEEN LR\JrQ tcﬁﬁu.

* WIRE THE POWER SUPPLY LINE SEPARATELY FROM OTHER
POWER LINES SUCH AS FCR ELECTRIC MOTORS.
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P ND. 13

Fen
B 1|2

A

[ax|ax|an | ax| x| ax |

p—
B gl el

IHE
||ax|aw|

AR RAR AR R

lo]

BNPUT SIGNAL DOLAR\TY AND
FLOW DIRECTION OF THE V.
THE TERMINAL OF INPUT SIGRAL FOR THE SER\’D
NPUT SIGHAL TERMNAL — AMPUIFIER 15 DIFFERENTIAL INPUT TYPE THEREFORE
FLOWDIRECTION OF THE VALVE CAN BE CHANGED BY
WAY OF CONNECTION OF THE INPUT SGNAL POLARITY.

= CONTROLLER

OP -5 FLOWBY (+) INPUT SIGHAL

TERMINAL

Y NPUT SIGNAL(+)

& INPUT SIGHAL(-)
Qb PB FLOW

—Vin
+Win

P FLON

@CONNECTION FOR P+A FLOW BY
(+) INPUT SIGNAL

TERMINAL
W INPUT SIGNAL(+)
& NPUT SIGNAL{-)

Q4 P-AFLOW

~Vin

P-B FLOW
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YUKEN

LSV(H)G Series High-speed Linear Servo Valves

LSVG-03 (3/8) & LSVHG-04/06/10 (1/2,3/4,1) Sub-plate Mounting

Appendix
Installation Drawings page
LSVG-03-4/10/20/40/60-10 DIMENSIONS IN MILLIMETERS 2/22
LSVG-03-4/10/20/40/60-1090 DIMENSIONS IN INCHES 3/22
LSVHG-04-750-(2P)-(E)(T)-1 DIMENSIONS IN MILLIMETERS 4/22
LSVHG-04-750-(2P)-(E)(T)-1090 DIMENSIONS IN INCHES 5/22
LSVHG-06-900/1300-(2P)-(E)(T)-10 DIMENSIONS IN MILLIMETERS 6/22
LSVHG-06-900/1300-(2P)-(E )( )-1090  DIMENSIONS IN INCHES 7/22
LSVHG-10-1500-(2P)-(E)(T)-1 DIMENSIONS IN MILLIMETERS 8/22
LSVHG-10-1500-(2P)-(E)(T)-1090 DIMENSIONS IN INCHES 9/22
Typical Performance Characteristics page
LSVG-03-4/10/20/40/60-10 10/22
LSVHG-04-750-(2P)-(E)(T)-10 14/22
LSVHG-06-900/1300-(2P)-(E)(T)-10 16/22
LSVHG-10-1500-(2P)-(E)(T)-10 20/22
Model Number Designation
LSV(H)G - 06 -900 -2P -E T -10
Seri Rated Flow Spool Type at Pilot Drai Desi
ries | rain n
Valve Size at diff.P=7 MPa pe <
Number neutral position Type Type Number
(1015 psi)
LSVG: 4: 4 L/min ( 1.05 gpm)
Direct Type 10:10 L/min ( 2.64 gpm ) 10:
_ 03 20:20 L/min ( 5.3 gpm ) — — — ’
Linear Servo 40:40 L/min ( 10.5 gpm ) Standard
Valves 60:60 L/min ( 15.8 gpm )
2: 10%0Over-lap )
LSVHG: None: | one:
pil Interna Extem.al 1090:
ilot .
40:A.B, T | Pilot | Drain North
Operated 750:750 L/min Connection .
04 American
Linear Servo (198 gpm) E: T .
Valves 2P:Zero-lap : Intemal Design
E:ﬂ Extemal Drain Standard
Pilot
( Dual Flow Gain )
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YUKEN

Installation Drawings
LSVG-03-*-10 [DIMENSIONS IN MILLIMETERS|

8.3 DIA. THROUCGH
/14 DIA. SPOTFACE 4 PLACES

234.5
(144.5) / ag
54 THE DIRECTION CAN BE ALTERED
TO EVERY 90 DEGREE ANGLES.
TANK PORT "T" TANK PORT "T"
[ 1
" v A ! rl i_ﬁ '@ w| O
T — ! ~ '—[- :'_' [ B | ~
el N <
> o\ — -
S— =
DRAIN PORT "Y"
CYLINDER PORT "B’ CYLINDER PORT "A"
PRESSURE PORT "P”
CABLE DEPARTURE
MODEL: LSVG—03—%—10
CABLE APPLICABLE: OUTSIDE DIA. 8—10 mm
CUNDUCTOR AREA : NOT EXCCEDING 0.75—1.5mm?
POSITION SENSOR 83.5 0 83.5
LENGTH OF LEAD WIRE : 2m
RED: DC+15V
BLACK: OV : 3
YELLOW: OQUTPUT(+)
WHITE: QUTPUT(-) ]
A Y o
!‘ - f A Y - \E uy
[=2]
h 11 [ :
U | (== !
JHERCI |
/LS. EEB P@; 8
1 1 | |
7 L{@)
MOUNTING SURFACE 86 MODEL: LSVG-=023 MODEL: LSVG=03
(O—RINGS FURNISHED) —%-L-10 —#%—R—10
B DIMENSIONS OF VALVE MOUNTING SURFACE
PREPARE MOUNTING
SURFACE AS SHOWN
TO THE RIGHT WITH 86
FINE FINISH. 6
o B MOUNTING SURFACE
~ 0 THIS VALVE CAN BE INSTALLED ON THE MOUNTING
_1 B !__'fi______| SURFACE CONFORMING TO ISO 4401—05-04—0-94
=
o 1 & ¢:; B ATTACHMENT
o A@ @B ¥ | MOUNTING BOLTS :SOC. HD. CAP SCREW  M8XB5L -« « « 4PCS.
vi'e [ O-RING (P,A,B,T PORT) : AS568-014 (NBR,Hs90) -« +5PCS.
_ i Qiﬁ__%_l 0-RING (Y PORT) :JIS B2401-1B-P7 -« +1PCS.
A_P|A|T|B F1 | B | B | Y
XIS
11DIA. M8 THD. 17 DEEP 4.5DIA.
X 27 | 167 | 3.2 | 37.3 0 54 54 0 62
y 6.4 | 21.4 | 325 | 21.4 0 0 46 46 11
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YUKEN

Installation Drawings

LSVG-03-%-1090 IDIMENSIONS IN INCHES|

0.33 DIA. THROUGH
/0.55 DIA. SPOTFACE 4 PLACES

9.23
(5.69) | ssa
2.13 THE DIRECTION CAN BE ALTERED
TO EVERY 90 DEGREE ANGLES.
TANK PORT "T" TANK PORT "T"
! T dn M . B| 1
| —I I__ = I B
= S
= =
DRAIN PORT "Y" 2
CYLINDER PORT "B’ CYLINDER PORT "A”
PRESSURE PORT "P”
CABLE DEPARTURE MODEL: LSVG—03-%-10

CABLE APPLICABLE: OUTSIDE DIA. 0.31-0.39 IN.
CUNDUCTOR AREA : NOT EXCCEDING 0.001-0.002 Sq.IN.

POSITION SENSOR
LENGTH OF LEAD WIRE : 78.7 IN.
RED:DC+15V
BLACK: OV

YELLOW: QUTPUT(+)
WHITE: OUTPUT(=)

&
(]

-

MOUNTING SURFACE 3.39

MODEL: LSVG-03

(0-RINGS FURNISHED) —¥—R-10
B DIMENSIONS OF VALVE MOUNTING SURFACE
PREPARE MOUNTING
SURFACE AS SHOWN
TO THE RIGHT WITH 3.39
FINE FINISH. 0.63
- o W MOUNTING SURFACE
‘:r_l 5 THIS VALVE CAN BE INSTALLED ON THE MOUNTING
S N - SURFACE CONFORMING TO ISO 4401-05-04—-0-94
IR ® $Z: W ATTACHMENT
© ,[ ) o ¢! MOUNTING BOLTS :SOC. HD. CAP SCREW 5/16-18 UNCX2-1/2Lg. ++ +4PCS.
o Y1 @ ! 0-RING (P,A,B,T PORT) : AS568—-014 (NBR,Hs30) ++ +5PCS.
| '[ é}.__%_al 0-RING (Y PORT) :JIS B2401-1B8-P7 «« «1PCS.
AxisP|A[T]B n [ R [ B[ m Y
0.43 DIA. 5/16—18 UNC THD. 0.67 DEEP  [0.18 DIA.
1.06 | 0.66 | 0.13 | 1.47 0 213 213 0 2.44
y 025|084 | 128 | 0.84 0 0 1.81 181 | 043
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YUKEN

Installation Drawings

LSVHG-04-*-%-10

THE DIRECTION CAN BE ALTERED

TO EVERY 90 DEGREE ANGLES.

TANK PORT "T"

PRESSURE PORT "P”

335

[DIMENSIONS IN MILLIMETERS|

PILOT PORT "X"

FARl

91
69.9

10.5

2 PLACES

CABLE DEPARTURE
CABLE APPLICABLE :

QUTSIDE DIA. 8—10 mm |

CYLINDER PCRT "A"/
6.4 DIA. THROUGH
11DIA. SPOTFACE

" DRAIN PORT "Y"

CYLINDER PORT "8"

POSITION SENSOR
FOR PILOT SPOOL

CUNDUCTOR AREA :
NOT EXCCEDING

0.75-1.5mm’

—
=

10.5 DIA. THROUGH
17.5 DIA. SPOTFACE
4 PLACES

POSITION SENSOR
FOR PILOT SPOOL

LENGTH OF LEAD WIRE : 2m
RED : DC+15V

BLACK :
YELLOW : QUTPUT (+)
WHITE

ov

¢ QUTPUT (=)
CABLE DEPARTURE

'CABLE APPLICABLE:
QUTSIDE DIA. 4.5=7 mm
CUNDUCTOR AREA:

NOT EXCCEDING 0.5-0.75mm’ _

MODEL: LSVHG-04

MODEL: LSVHG-04

~750-%—-%-10

f 86.5

=750-#-%-_-10

L 80.5

2305

/ATING PIN

3 DIA. 2 PLACES

—
- H
yltj':ﬁ:‘ POSITION SENSOR
FOR MAIN SPQOL
T 1 MODEL: LSVHG-04 \
~750-%-%-R-10
© - -
3 == /e =
i | —
- TI I ! Hi 7 — - 13 1B
11 wl 11 == P~ Ire]
T i gl + 2| |l
iy el . !
v v ¥ = ~5—"
13.4 143 POSITION SENSOR FOR MAIN SPOCL
128.4 1: SIG. MOUNTING SURFACE
EXTERNAL CONNECTION DRAIN PORT "DR" (O-RING FURNISHED)
Rc3/8 (REAR SIDE) f E
(NOTE: AVOID TO HAVE VACUUM PRESSURE.) | 3. com 2:CAR
B DIMENSIONS OF VALVE MOUNTING SURFACE
PREPARE MOUNTING
SURFACE AS SHOWN
TO THE RIGHT WITH 128.4 B MOUNTING SURFACE
FINE FINISH. 0, TO SECURE THE MAXIMUM FLOW CAPACITY, PREPARE P, A, B AND T PORTS WITH 20 DIA.
13.4 (P, A, B AND T PORTS ARE THE ONLY DIFFERENCE FROM ISO 4401—-07-06—0—94)
R R
= ox |
= | W ATTACHMENT

MOUNTING BOLTS

:SOC. HD. CAP SCREW  M10x60L » « + 4PCS

& + QE’;;! :SOC. HD. CAP SCREW  M6X55L -+ + + 2PCS
G2 __fE!____..J 0—RING (P,A,B,T PORT) : JIS B2401-1B—P22 +« < 4PCS
0-RING (X,Y PORT)  :AS568-012 (NBR,Hs90) «++2PCS
s P [ AT 18] x ]y 61 | G fi | | Fs [ Fa Fs Fs
20DIA. 6DIA. 3.6 DIA. 5 DEEP M10 THD. 17 DEEP M6 THD. 12 DEEP
x | 50 | 34 [183]658 767881 767 [ 183 | 0 [1016]1016] 0 34 50
y | 142556 | 142 ] 556 | 16 | 57.1 0 69.8 | 0 0 [698 698 -1.6 | 71.4
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YUKEN

Installation Drawings

LSVHG-04-%-%-1090

THE DIRECTION CAN BE ALTERED  TA

IDIMENSIONS IN INCHES

NK PORT "T" PRESSURE PORT "P"

TO EVERY 90 DEGREE ANGLES.

PILOT PORT "X"
13.19

2.8 4 /
1.34 /
K -
\ N |-
- |- ] B
i ) > 1
[ 0.41 DIA, THROUGH
5 1.97 0.69 DIA. SPOTFACE
| CYLINDER PORT "A” ORAIN PORT "Y" 4 PLACES
POSITION SENSOR MODEL: LSVHG—04 MODEL: LSVHG-04
.23 A mBaueH CYLINDER PORT "B" FOR PILOT SPOOL ~750-%-%-10 Z750-#-%-L-10
LT LENGTH OF LEAD WIRE : 78.7 IN.
2 PLACES RED : DC+15V 3.41 317
BLACK : OV : ! . |
YELLOW : QUTPUT (4)
POSITION SENSOR WHITE : QUTPUT (-)

CABLE DEPARTURE
CABLE APPLICABLE :

OUTSIDE DIA. 0.31-0.39 N, [

FOR PILOT SPOOL CABLE DEPARTURE

CABLE APPLICABLE:
OUTSIDE DIA. 0.18-0.28 IN.

NOT EXCCEDING
0.001-0.002 Sq. IN.

CUNDUCTOR AREA : E

CUNDUCTOR AREA:

|;} NOT EXCCEDING 0.0007-0.001 Sq.N. fypryr—r— -
- ] i
1 i
POSITION SENSCR Lo .
FOR_MAIN _SPOOL -
J | MODEL: LSVHG-04 b
—750-%—%-R-10
MEREE!
= / °
T &2 §
N U e s i ;
1 el ik L1
| ] |
¥ U B — 9,:,_—'1'
0.53 5.63 POSITION SENSOR FOR MAIN SPOOL e //
=05 1:SIG. MOUNTING SURFACE LOCATING PIN

(0-RING FURNISHED)

0.12 DIA. 2 PLACES

EXTERNAL CONNECTION DRAIN PORT "DR"

3/8 NPT (REAR SIDE)
(NOTE: AVOID TO HAVE VACUUM PRESSURE.)

B DIMENSIONS OF VALVE MOUNTING SURFACE

PREPARE MOUNTING
SURFACE AS SHOWN

10 THE RIGHT WITH 5.06 ~ ® MOUNTING SURFACE
FINE FINISH. 0, TO SECURE THE MAXIMUM FLOW CAPACITY, PREPARE P, A, B AND T PORTS WITH 0.79 DIA.
, 0.53 (P, A, B AND T PORTS ARE THE ONLY DIFFERENCE FROM ISO 4401—07—06—-0-94)
0l o o
RGBT
w 2@ Y :
8 | ATTACHMENT
@ oy |  MOUNTING BOLTS :SOC. HD. CAP SCREW 3/8-16 UNCX2-1/4 Lg. - - +4PCS
P AANPA $a: :SOC. HD. CAP SCREW 1/4-20 UNCx2-1/4 Lg. - - +2PCS
¥ 6 ®r ¥ |  0O-RING(P,AB,TPORT) :JS B2401-18-P22 ++ < 4PCS
O—RING (X,Y PORT)  :AS568-012 (NBR,Hs90) ... 2PCS
aie Lt LAl T8 [ x]x 61 | G Fr | | Fs [ Fa Fs F
XIS
0.79 DIA. 0.24 DIA. | 0.14 DIA. 0.2 DEEP | 3/8—16 UNC THD. 0.67 DEEP |1/4-20 UNC THD. 0.47 DEEP
x [1.97 [ 13¢ 072|259 | 3.02] 347 302 0.72 0 4 4 0 1.34 1.97
y | 056 | 219 | 056 | 219 | 063 | 2.25 0 2.75 0 o |275] 275 ~0.06 2.81
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YUKEN

Installation Drawings
LSVHG-06-*-x-10 [DIMENSIONS IN MILLIMETERS|

POSITION SENSOR
FOR PILOT SPOOL

CENGTH OF LEAD WRE TANK PORT "I PRESSURE PORT’P"  DRAIN PORT "Y'
RED : DC+15V .
LSVHG-06- 900 371
BLACK: OV Z06-1300:
YELLOW : OUTPUT (+) 7 LSW}G 06-1300: 379
WHITE : OUTPUT (=) 55 130.2

THE DIRECTION CAN BE ALTERED
TO EVERY 90 DEGREE ANGLES.

18
921

46

CABLE DEPARTURE

CABLE APPLICABLE :

2 N2, 13.5 DIA. THROUGH QUTSIDE DIA. 8=10 mm
20 DIA. SPOTFACE CUNDUCTOR AREA :
PILOT PORT "X, 5 PLACES NOT EXCCEDING
/ 0.75-1.5mm?*
DRAIN PORT "DR"/ CYLINDER PORT "A" CYLINDER PORT "B" 83.5 83.5 ,

EXTERNAL CONNECTION DRAIN PORT "DR”

Re3/8 (REAR SIDE)
(NOTE : AVOID TO HAVE ) MODEL: LSVHG-06
VACUUM PRESSURE. —E—B—%—10

POSITION SENSOR |

FOR PILOT SPOOL % MODEL: LSVHG-06
= -

TEBPAT

CABLE DEPARTURE
CABLE APPLICABLE:
OUTSIDE DIA. 4.5=7 mm

173

122
I

| o
uy

| POSITION SENSOR
FOR MAIN SPOOL

: CUNDUCTOR AREA:
{ = | NOT EXCCEDING 0.5-0.75mm’
/) NN T
4 @
|

RN
1
| ] |

MOUNTING SURFACE LOCATING PIN
(0-RING FURNISHED) 6 DIA. 2 PLACES

B DIMENSIONS OF VALVE MOUNTING SURFACE
PREPARE MOUNTING

SURFACE AS SHOWN TO THE B MOUNTING SURFACE
RIGHT WITH FINE FINISH. 156 LSVHG-06EH-900
o 0, TO SECURE THE MAXIMUM FLOW CAPACITY, PREPARE P, A, B AND T PORTS WITH 27 DIA.
‘l’l 11.5 (P, A, B AND T PORTS ARE THE ONLY DIFFERENCE FROM ISO 4401-08-07-0-94)
OF L QF 60 gl LSWe-06EH-1300

0
1_ ,L TO SECURE THE MAXIMUM FLOW CAPACITY, PREPARE P, A, B AND T PORTS WITH 32 DIA.
¥

| (P, A B AND T PORTS ARE THE ONLY DIFFERENCE FROM SO 4401-08-07-0-94)
| W ATTACHMENT
|

|
2 |
. - © MOUNTING BOLTS :SOC. HD. CAP SCREW ~ M12x85L - - - 6PCS.
o @ 0-RING (P,A,B.T PORT)
o o™ o LSVHG-06-900 :AS568-123 (NBR,Hs90) + 4 4PCS,
Y Y | LSVHG-06—-1300 : AS568—126 (NBR,Hs90) -+ +4PCS.
O-RING (X,Y PORT)  :JIS B2401-1B-P14 ++ 4 2PCS.
B LSVHG—06EH-900
s P [ Al 7| 8B X | Y G | G Fi | F2 | Fs | Fa Fs F
27DIA. 11DIA. 7 DIA. 8 DEEP M12 THD. 24 DEEP
x | 77 | 532]29.4 [1008] 17.5 [ 1127 945 29.5 0 130.2 | 130.2 0 53.2 77
y [ 175|746 [ 175 [ 746 | 73 | 19 | -48 92.1 0 0 921 | 921 0 92.1
B LSVHG—06EH-1300
A | A | 7 |8 X Y Gl Gz R
320IA. 11DIA. 7 DIA. 8 DEEP M12 THD. 24 DEEP
x | 77 | 53.2]29.4 [100.8[ 17.5 | 1127 945 29.5 0 130.2 | 130.2 0 53.2 77
y | 175|746 [ 175746 ] 73 | 19 | -48 92.1 0 0 921 | 921 0 92.1
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YUKEN

Installation Drawings

LSVHG-06-*-%-1090 IDIMENSIONS IN INCHES

POSITION SENSOR
FOR PILOT SPOOL

LENGTH OF LEAD WRETET N TANK PORT "I PRESSURE PORT "P" DRAIN PORT "Y"
RED : DC+15V / LSVHG-06~ 900:14,

BLACK : OV

YELLOW : QUTPUT (+) 5 7 LS“}G 0613001168

WHITE : OUTPUT (=) 217 .13

209 J THE DIRECTION CAN BE ALTERED
/ TO EVERY 90 DEGREE ANGLES.
w| M
(q w
| M
E‘ f
- Ll CABLE DEPARTURE
@ Y [CABLE APPLICABLE :
- QUTSIDE DIA. 031 0.39 IN.
5 0.73 DIA: SPOTFACE CUNDUGTOR AREA
5 NOT EXCCEDING
< 6 PLACES 0.001-0.002 Sqg. IN.
DRAIN PORT "DR"/ /CYLINDER PORT "A” CYLINDER PORT "B" . 3.99 3.29 ,

EXTERNAL CONNECTION DRAIN PORT "DR”
3/8 NPT (REAR SIDE)
(NOTE : AVOID TO HAVE )
VACUUM PRESSURE.

POSITION SENSOR - N

MODEL: LSVHG-06
—E—H—H—10

MODEL: LSVHG-06

FOR PILOT SPOOL g
= - CABLE DEPARTURE
o G
0.5 TEOPAY CUNDUCTOR AREA:
= NOT EXCCEDING
i)S 0.0007-0.001 Sgq.IN.
m. 1 N e
w = = o
. Tl zc/e\a / ]
i T T = -
NN — 8
| ‘ 1] 1] POSITION SENSOR
FOR MAIN SPOOL
ass ] [ | &7
MOUNTING SURFACE LOCATING PIN
DIMENSIONS OF VALVE MOUNTING SURFACE (0-RING FURNISHED) 0.24DIA. 2 PLACES
]
PREPARE MOUNTING
SURFACE AS SHOWN TO THE B MOUNTING SURFACE
RIGHT WITH FINE FINISH. .14 ~ LSVHG-06EH-900
0,y

TO SECURE THE MAXIMUM FLOW CAPACITY, PREPARE P, A, B AND T PORTS WITH 1.06 DIA.
(P, A, B AND T PORTS ARE THE ONLY DIFFERENCE FROM ISO 4401-08-07-0-94)

ol . @ 6% @ LSWe-06EH-1300
VY @ TO SECURE THE MAXIMUM FLOW CAPACITY, PREPARE P, A, B AND T PORTS WITH 1.26 DIA.
y
0-RING (P,A,B,T PORT)

(P, A, B AND T PORTS ARE THE ONLY DIFFERENCE FROM ISO 4401-08-07-0-94)
e
Fa 462 Fi F3, LSVHG-06-900 :AS568-123 (NBR,Hs90 + + «4PCS.
o e o™ o \ion

gl 0.45

|

| W ATTACHMENT
© MOUNTING BOLTS :SOC. HD. CAP SCREW 1/2-13 UNCX3-1/4 Lg. - + +6PCS.
|

4.65

S . A Y | LSVHG-06—-1300 : AS568—126 (NBR,Hs90) + + +4PCS.
O-RING (X,Y PORT)  :JIS B2401-1B—P14 ++ 2 2PCS.
W LSVHG—06EH—900
i " Al 18 x]Y G | G D
1.06 DIA. 0.43DIA. | 0.28 DIA. 0.31 DEEP 1/2-13 UNC THD. 0.94 DEEP
x | 303] 209|116 397069444 | 372 1.16 0 513 513 0 209 | 3.03
y | 069|294 069294287075 -019 363 0 0 363 | 363 0 363
B LSVHG—06EH—1300
ais P [ A ] 178 x | v G1 G2 il k| B ] Rl B ] Fs
1.26 DIA. 0.43DIA. | 0.28 DIA. 0.31 DEEP 1/2-13 UNC THD. 0.94 DEEP
x | 303[ 209|116 397069444 372 1.16 0 513 513 0 209 | 3.03
y | 069|294 069|294/ 28 |075] -019 363 0 0 363 | 363 0 363
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YUKEN

Installation Drawings

LSVHG-10-*-%-10

POSITION SENSOR
FOR PILOT SPOOL
LENGTH OF LEAD WIRE : 2m \

[DIMENSIONS IN MILLIMETERS|

gED C DC+1§V 488
LACK i
YELLOW : QUTPUT (+) | 775 190.5
WHITE : OUTPUT (=) \ 76.2
TANK PORT "T" PRESSURE PORT "P"|  DRAIN PORT "Y"
-7 0 I po
Z .
LS "'%@3&{ L\ @)
1£‘__‘11
—‘h—/ ~
| © Ml
2 g M W™ 7
s [ ~
g VO N 3:COM
. O AT
s N 21.5 DIA. THROUGH
32 DIA. SPOTFACE
114.3 6 PLACES
PILOT PORT "X, AYLINDER PORT "A" CYLINDER PORT "B”

EXTERNAL CONNECTION DRAIN PORT "DR"

Re3/8 (REAR SIDE)
(NOIE: AVOID TO HAVE )
VACUUM PRESSURE.

POSITION SENSOR
FOR PILOT SPOOL

1]

CABLE DEPARTURE

CABLE APPLICABLE :

QUTSIDE DIA, 8=10 mm
CUNDUCTOR. AREA :
NOT EXCCEDING
0.75-1.5mm’

I

=

64.5

uE

TWO EYE BOLTS M8

MODEL: LSVHG-10

83.5

MODEL: LSVHG=10
—~1500-¥-%-10

—1500—#—%—-L-10
i

7.9

CABLE DEPARTURE

CABLE APPLICABLE:

QUTSIDE DIA. 4.5-7 mm
CUNDUCTOR AREA:

NOT EXCCEDING 0.5-0.75mm’

269
217

L
R

=5

J
L
TITh
|

vl

T
|

1E

—

— |

MODEL: LSVHG-10
—1500—-#—%—-R-10

i

(340.5)
352.5

(109)

21.5

as.t L

E'

233.8

B DIMENSIONS OF VALVE MOUNTING SURFACE

PREPARE MOUNTING
SURFACE AS SHOWN TO THE
RIGHT WITH FINE FINISH.

233.8

| B MOUNTING SURFACE

T[T
|

]

POSITION SENSOR
FOR MAIN SPOOL

LOCATING PIN 6 DIA. 2 PLACES

S\ MOUNTING SURFACE

(O-RING FURNISHED)

"""" é"_"@ ﬂﬂ TO SECURE THE MAXIMUM FLOW CAPACITY, PREPARE P, A, B AND T PORTS WITH 36 DIA.
: (P, A, B AND T PORTS ARE THE ONLY DIFFERENCE FROM ISO 4401-10-08-0-94)
@ @ o | warTAcHMENT
i MOUNTING BOLTS :SOC. HD. CAP SCREW ~ M20X75L -+ +6PCS.
. 0-RING (P,A,B,T PORT) :JIS B2401-1B—P42 «+ +4PCS.
I 0-RING (X,Y PORT) ~ :JIS B2401-1B-P20 -+« 2PCS.
"a .
o ¢
ais b LAl T8 x]x G1 G2 il k[ | R [ F | e
36DIA. 11DIA. 7 DIA. 8 DEEP M20 THD. 34 DEEP
x [1143] 825 4.3 [147.6| 41.3 [168.3] 1476 | 413 0 1905 | 1905 0 762 [ 1143
y | 35 [1238] 35 [1238]1302][445] o 158.8 0 0 158.8 | 158.8 0 158.8
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YUKEN

Installation Drawings

LSVHG-10-*-x-1090 IDIMENSIONS IN INCHES

POSITION SENSOR
FOR PILOT SPOOL

LENGTH OF LEAD WIRE: 78.7 IN.

RED : DC+15V o
BLACK : OV
YELLOW : OUTPUT (+) 3.05 e
WHITE : QUTPUT (-) 1 3
TANK PORT "T" PRESSURE PORT "P"|  DRAIN PORT "Y"

1 / THE DIRECTION CAN BE ALTERED

]|1 I{‘\C-FJ\\I j‘%@)}_ﬂ_\* % /TO EVERY 90 DEGREE ANGLES.
Ly s -
o § - a1 1
@ 8 _ iEE A
10 | ahneoN
B ‘L@} x/ﬁ @%i@aw

/45 6 PLACES
PILOT PORT "X’ AmNDER PORT "A" CYLINDER PORT "B"

EXTERNAL CONNECTION DRAIN PORT "DR
3/8 NPT (REAR SIDE)
(NOTE : AVOID TO HAVE )

CABLE DEPARTURE | 3.29 L 3.29

CAEL:rES APPLICABLE H
VACUUM PRESSURE. OUTSIDE DIA. 0.31-0.39 IN.  yope|: | SVHG-10
CUNDUCTOR AREA : ~1500- ¥-¥-10

POSITION SENSOR NOT EXCCEDING MODEL: LSVHG—10

FOR PILOT SPOOL - - ¢ 0.001-0.002 Sq. IN.  MODEL: LgVI;G—]O.I = (1500 %-#-R-10

CABLE DEPARTURE 283 |
CABLE APPLICABLE: :

é TWO EYE BOLTS M8 OUTSIDE DIA. 0.18-0.28 IN.

2.54 CUNDUCTOR AREA:

> NOT EXCCEDING

0.0007-0.001 Sq.IN.

I

13.88

(13.4)

10.6
8.54

L ¢ i
R

e

TIT
L]

0.85 v v POSITION SENSOR 4
Ser FOR MAIN SP <=
9.2 o SPOOL MOUNTING SURFACE

2{

LOCATING PIN 0.24 DIA. 2 PLACES (0O-RING FURNISHED)
W DIMENSIONS OF VALVE MOUNTING SURFACE
PREPARE MOUNTING
SURFACE AS SHOWN TO THE
RIGHT WITH FINE FINISH.
9.2
=l o0.85 ] %x
gl = ® MOUNTING SURFACE
L 0 éﬁﬁ"é"r;m"@ Gﬂ TO SECURE THE MAXIMUM FLOW CAPACITY, PREPARE P, A, B AND T PORTS WITH 1.42 DIA.
" , (P, A, B AND T PORTS ARE THE ONLY DIFFERENCE FROM ISO 4401—10—08-0-94)
! @ @ ©" | w ATTACHMENT
© | | MOUNTING BOLTS :SOC. HD. CAP SCREW  3/4—10UNCX3 Lg. -« +6PCS.
~ . . 0-RING EP,A,B,T PORT) :JIS B2401-1B-P42 «« 4 4PCS,
' ' 0-RING (X,Y PORT) :JIS B2401-18-P20 ++ «2PCS.
e D
o & o' o]
mis P LAl T [B[x]Y G G2 i | F | Fs | Fa | F5 | Fe
XIS 1.42 DIA. 0.43DIA. | 0.28 DIA. 0.51 DEEP 3/4-10 UNC THD. 1.34 DEEP
x | 45 [325[163] 581 | 1.63 | 663 | 581 1.63 0 7.5 7.5 0 3 45
y | 138 ] 487|138 | 487|513 ] 1.75 0 6.25 0 0 625 | 6.25 0 6.25
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YUKEN

Typical Performance Characteristics

LSVG-03-4/10/20/40/60-10 Pressure Difference:7 MPa
m Input Signal - Flow Characteristics (Flow Gain) Viscosity: 30 mm?/s

| Flow:P—B—+A—T

120
100
80
60
~ 40 e
S 1012005 GAN
§ 100 -80 -60 -40 —20 -5} LA7150% GAN |
> L] L5 20 40 60 80 100
o -20
L
~40
~60
~80
~100
-120

| Flow:P—~A—+B—T |

Input Signal (%)

m Flow Characteristics, Loaded

100

N\ L5VG-03-60 Tolerance: £10%
80 \\EVG'US-‘W\
£ N \
5 o NN\
5 \
Y ™
LSVG-03-20
ng: 40 "‘*-a.____._\ \\
- “‘-\ \\
LSVG-03-10
20 =S S A\!
LSVG-038 Tt N\
=
0

0 5 10 15 20 25 30 35

Pressure Difference | PA—PB | (MPa)
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YUKEN

LSVG-03-4/10/20/40/60-10

m Step Response Characteristics (Travel of Spool )

OLSVG-03-4/10/20/40-10 Supply Pressure: 14MPa
OPower Amplifier : AMLS-A-D48-3¢-10 (Power Supply:DC48V) Viscosity: 30 mm?/s
< 100
S 80
7] [ \
® 40
© 100%; | Input Signal
" 0% | ] 0%
Time (ms)

OPower Amplifier : AMLS-A-D24-%¢-10 (Power Supply:DC24V)

X 100
3 80 [ \\
S 60
g 40 I} l
< 20 / oms \
> 0 [
It—E 100%; | Input Signal
0% | L] 0%
Time (ms)

OLSVG-03-60-10
OPower Amplifier : AMLS-B-D48-%¢-10 (Power Supply:DC48V)

I 100

= 80 A

S o J \

g % ] \

: 2 e

E 0 100% | Input Signal -

= 0% | L] 0%
Time (ms)

OPower Amplifier : AMLS-B-D24-%¢-10 (Power Supply:DC24V)

S 100

3 8 [ \
9 / \
o 90 /

/ \
ey Y e \
£ ° 100% | Input Signal

0% L 0%

Time (ms)
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YUKEN

LSVG-03-4/10/20/40/60-10

m Frequency Response Characteristics

OLSVG-03-4/10/20/40-10

Supply Pressure: 14MPa

- _ Viscosity : 30mm?%/s
OPower Amplifier : AMLS-A-D48-¢-10 (Power Supply:DC48V)
Frequency (Hz) Frequency (Hz)
1 5 10 20804050 100 200 500 1 5 10 20804050 100 200 500
5 G A 30 5 \G T .I LI 30
— Gain ain
0 —— | o 0 e - “Ho
TR TS —_ - ""~-X ey —
5 Sl 5 N 30 5
11 ) AN _ % om_ Lo N, -60 @
A Phase ] ) =2 A Phasel}/| 3| |’ 2
£-15 b -90 % 15 - -90 %
@ ] © *

-20 : 120 £ -20 2 -120 £
o : o o ' o
-25 S -150 -25 s -150
-30 AR TS 30 : 180
[ Input Signal : +25% | | Input Signal : +=100% |

OPower Amplifier : AMLS-A-D24->¢-10 (Power Supply:DC24V)

Frequency (Hz) Frequency (Hz)
1 5 10 20304050 100 200 500 1 5 10 20304050 100 200 500
° Gai 8 > T 3¢
ain .
0 Tim— | o 0 e /—Ga'“ o
Tl T i \

5 e -30 -5 1N\ 30 5
m PR o 2 o A\ VR

10 ] 60 O 10 60 B
Z Phase 1 K ‘q',‘ =) Phase + |||, \ ;’
% -15 ; -a0 2 c 15 -90 3

1 © .

-20 i -120 £ -20 5 -120
(O] H o o i o
25 : -150 -25 . ~150
30 A ~180 -30 K -180

| Input Signal : +25% | Input Signal : =100%
OLSVG-03-60-10
OPower Amplifier :AMLS-B-D48->¢-10 (Power Supply:DC48V)
Frequency (Hz) Frequency (Hz)
1 5 10 20804050 100 200 500 1 5 10 20304050 100 200 500
5 e K 5 R
0 T 1A 0 0 ——— Gain {1 o
TITRRL TN T \'/

-5 s N 30 5 -5 \ -30 5
Q1o LANE 60 B Q 10 N 60 B
- Phase . ;’ - Phase - . N :’—
%—15 : -a0 ? _% -15 5 -90 ?

-20 i -120 & -20 x -120 &
(O] 1 o (O] Y o

-25 : -150 -25 . -150

-30 ' -180 -30 -180

Input Signal : *£25% | | Input Signal : +=100% |
OPower Amplifier :AMLS-B-D24->¢-10 (Power Supply:DC24V)
Frequency (Hz) Frequency (Hz)
1 5 10 20804050 100 200 500 1 5 10 20804050 100 200 500
5 30 5 30
L —TGain ‘ | | |

0 bR IR i 0 RREL LR = N — Gain T7} 0
5 T \\\ -30 5 -5 \< 30 5
a_ PAS - ) ) 1 N ()

10 - 80 O -10 -60 O
z Phase | : -~ ) Phase ||| \\ -
15 : 90 3 c 15 e -0 @
520 : “120 & 8 o A 120 &
© : o © &

-25 L -150 -25 -150
-30 . -180 -30 : -180
Input Signal : *+25% | Input Signal : *=100%
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YUKEN

LSVG-03-4/10/20/40/60-10

= Control Flow Range

Control Flow (L/min)

Control Type: 4 way

Control Type: 3 way

A B A
] /] ] — )
| |
PANE L L AN C
MIET A DA |
I I
PT Y PT Y
LSVG-03-60- LSVG-03-60-
100 e 100 :
" — iI
|
50 o LSVG-03-40- _ 50 T
ol AT £ L -~ j LSVG-03-40-
20 //',/ It LSVG-03-20- 5 20 /,‘./’ /‘>\?“‘ LSVG-03-20-
e = Py
NS AT P L SVG03.10. 3 ) A L 4 LsvG-03-10-
7 “fz! E ‘} ey
- o P
5 |+ L=< LSVG.034. % = o= LSVG-03-4-
3 > - O 3
2 |~ 2
/
""" 23 5 10 20 35 W23 5 10 20 35

Pressure Difference (MPa)

Pressure Difference (MPa)
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YUKEN

Typical Performance Characteristics

LSVHG-04-750-(2P)-(E) (T)-10

m Input Voltage - Flow Characteristics (Flow Gain)

Pressure Difference: 1MPa
Viscosity: 30mm?/s

ODetails of Input Signal -20% < +20%

| Flow:P—>B—A—T | | Flow:P—B—A—T |
300 60 /
200 A 40 //
Spool: 2P
g 100 / g 20 i
3 J 3 /
o _ _ 50 4B _ _ ¥ Spool:2, 40
E 100 | |-50| .0/ ] £ -20 15 10 5 0 — C
. 50 100 % g1 5 10 15 20
: / £
4 [T ."
-100 / -20
4 —200 ¥ -40
-300 / -60
[ Flow:P=A—B—T ] Input Signal (%) | Flow:P—A—B—T | Input Signal (%)
m Flow Characteristics, Loaded
1800 Tol +10%
olerance:x
. °
1600
£ ™~
£ 1400 N
= N,
= 1200 N
2 N
© 1000
o \\
2 800 N
u 600 \
400 \
200
0

0 &5 10 15 20 25 30 35

Pressure Difference | PA—PB | (MPa)
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YUKEN

LSVHG-04-750-(2P)-(E) (T)-10

m Step Response Characteristics (Travel of Spool )

OPower Amplifier : AMLS-C2-D48-3¢-10 (Power Supply:DC48V)

Travel of Spool (%)

100
80
GO
40
20

0

Viscosity

Supply Pressure: 14MPa
Pilot Pressure

: 14MPa
: 30mm?/s

[

] Sme \
100%; | Input Signal
0% | || 0%
Time (ms)

OPower Amplifier : AMLS-C2-D24-%-10 (Power Supply:DC24V)

< 100
o 80 / \
§ 60 / \
. 40
3 2 / 5ms \
g 0 l o \
E 100% Input Signal
0% | [ [ [ ] 0%
Time (ms)
m Frequency Response Characteristics Supply Pressure : 14MPa
. . Pilot Pr r : 14MP
OPower Amplifier : AMLS-C2-D48-3%-10 (Power Supply:DC48V) llot Pressure e
Viscosity : 30mm°‘/s
Frequency (Hz) Frequency (Hz)
i 5 10 20304080 100 200 50D f 5 10 20304050 100 200 500
5 et 30 5 30
0 —can ][] ; T
TN % . T TN Gain -
.5 ‘.,. \| -30 9 P . ‘\ -30 9
Q . -60 B Q 4 SN -60 S
= Rl m Py ol o
c 15 -90 - -
© Phase T~ kY ] '% ° Phase " | | N % L
o 20 - -120 £ o -20 . ~120 £
-25 .‘.| -150 -25 “‘ -150
-30 : -180 -30 . 180
Input Signal : *+25% | | Input Signal : +100% |
OPower Amplifier : AMLS-C2-D24-3-10 (Power Supply:DC24V)
Frequency (Hz) Frequency (Hz)
1 B 10 20304080 100 200 500 f 5 10 20304080 100 200 500
5 T 20 5 ] 30
0= N Gain if o O PR L T |[[[—Gain 0
-5 Fea, \\ -30 § __5 ALNE \\ 30 B
n'. . N Q
%—10 “; €0 B B-10 " N -60 O
£-15 "" -0 9 c-15 AN 90 9
© Phase | . g ‘T Phase H ) <
O 20 3 -120 £ -20 2y 120 £
-25 : -150 -25 * -150
-30 : -180 -30 k -180
Input Signal : *+25% | Input Signal : *=100%
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YUKEN

Typical Performance Characteristics

LSVHG-06-900/1300-(2P)-(E)(T)-10

m Input Voltage - Flow Characteristics (Flow Gain)

O®LSVHG-06-900

| Flow:P—>B—A—-T |

400
300 2y
200 /
£ | y 4
E 100 f/
S /
@ 100 | |50 0
©
4 / 50 100
g /
2 -100
/“ ~200
S gia -300
~400

[ Flow:P—~A—B—T | Input Signal (%)

Flow Rate (L/min)

Pressure Difference: 1MPa
Viscosity: 30mm?/s

ODetails of Input Signal -20% < +20%

[ Flow:P—>B—A—T |

60 v
40 /,
Spool: 2P ..:
20 £
A Spool:2, 40
O i
20 -15 jo 5 0 I
_.;,.--"" 5 10 15 20
/ - 20
- 40
/ - 60

| Flow:P—>A—B—T |

Input Signal (%)

O®LSVHG-06-1300

| Flow:P—>B—A-T |

600
[ -
]
?oo 7
—_ 300 ,
'E I lrz
£ 500 il
=) I /
2 100
S -100 -50 0
2 50 100
™ /| 100
ri |
i —2cl)o
~300
A Y.
1 4cl)o
- -500
= T
-600

[Flow:P=A=B=T | 10t signal (%)

Flow Rate (L/min)

Pressure Difference: 1MPa
Viscosity: 30mm?%/s

ODetails of Input Signal -20% < +20%

[ Flow:P—B—A—T |

60

40 f
Spool:2P ;

20

-20 —15 —‘]0
5 10 15 20

-20
-40
-60

| Flow:P—A—B—T | Input Signal (%)
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YUKEN

LSVHG-06-900/1300-(2P)-(E)(T)-10

m Flow Characteristics, Loaded
O®LSVHG-06-900

3000

Tolerance:*+10%

2500

2000

1500
\

1000 ™
\\
500

\

0 5 10 15 20 25 30 35

Pressure Difference | PA—PB | (MPa)

Flow Rate (L/min)

0

O®LSVHG-06-1300

3000

Tolerance:*+10%

2500
\

2000

1500 \\
1000 A\

N

500 A

Flow Rate (L/min)

0

0 5 10 15 20 25 315

Pressure Difference | PA—PB | (MPa)
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YUKEN

LSVHG-06-900/1300-(2P)-(E)(T)-10

m Step Response Characteristics (Travel of Spool )
OLSVHG-06-900

Travel of Spool (%)

00
80
60
40
20

0

Supply Pressure: 14MPa
Pilot Pressure :14MPa
Viscosity : 30mm?/s

OPower Amplifier : AMLS-C-D48-%¢-10 (Power Supply:DC48V)
5ms \
ot \

100%; | Input Signal
0% | | 1] 0%
Time (ms)

OPower Amplifier : AMLS-C-D24-%¢-10 (Power Supply:DC24V)

Travel of Spool (%)

100
80
60
40
20

0

/[ \

/
/

\

e \
100%;| Input Signal
0% | 1] 0%
Time (ms)

O®LSVHG-06-1300
OPower Amplifier : AMLS-D-D48-%¢-10 (Power Supply:DC48V)

Travel of Spool (%)

100
80
60
40
20

0

Supply Pressure: 14MPa
Pilot Pressure :14MPa
Viscosity : 30mm?/s

\
/
J
/ L \
o
1 00% Input Signal
0% | 0%
Time (ms)

OPower Amplifier : AMLS-D-D24-%¢-10 (Power Supply:DC24V)

Travel of Spool (%)

100
80
60
40
20

0

/ \
/ \
/ [
/ U
100%; | Input Signal
0% | 097
Time (ms)
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YUKEN

LSVHG-06-900/1300-(2P)-(E)(T)-10

m Frequency Response Characteristics

Supply Pressure: 14MPa

Pilot Pressure :14MPa
. . . 2
O®LSVHG-06-900 Viscosity : 30mm°/s
OPower Amplifier : AMLS-C-D48-%¢-10 (Power Supply:DC48V)
Frequency (Hz) Frequency (Hz)
f 5 10 20304050 100 200 500 1 510 20304050 100 200 500
5 ——— 30 5 30
—Gain | ‘ |

0 Tt~k e — o Teral \\ Gain ° —
—~ 5 T 50 D —_ 5 * 50 O

o 2 3 o N 3

T 21 60 — T-10 F N -60 <
c 5 il bd c_ s o0 2

s 18 Phase — 3 %0 & =15 Phase |7 |} % 0

O -2 L 1208 O 20 N 1208

-25 LY -150 -25 -150
-30 ' -180 -30 . ~180
Input Signal : +25% | | Input Signal : =100% |
OPower Amplifier : AMLS-C-D24-%¢-10 (Power Supply:DC24V)
Frequency (Hz) Frequency (Hz)
f 5 10 20 304050 100 200 500 f 510 20 304050 100 200 500
5 ——r7y 30 5 N 30
_L | Gain Gai
0 f===s==FonlLL . S| 0 — o] b L LT Ry ~ — Gain 0 -
F- o N o
o 5 n -30 & o5 TN 30 3
Mo © ‘\
I 8 0 = To10 JREI N 0 2
c by & c 2i; 9
w15 Phase TTrT ™ -90 § =15 Phase : o0 @
O 5% s 120 Oz L 120 &
-25 H 150 -25 ‘_ 150
N R )
-30 : -180 -30 : -180
| Input Signal : *+25% | | Input Signal : *=100%
O®LSVHG-06-1300
OPower Amplifier : AMLS-D-D48-%¢-10 (Power Supply:DC48V)
Frequency (Hz) Frequency (Hz)
f 5 10 20 504050 100 200 50D 510 20 304050 100 200 500
5 — 30 5 30
| Gain JFJ! ‘ ‘ ‘
T 0 T | 0
0 Y \‘ o Teed N Gain —_

—~ -5 I \ 30 D ~ 5 i r 30 O

m 's‘ % [11] A \: %

T-10 % -60 = D10 ‘. C 60 =

4t (] - [«

.% -15 Phase 11 IS %0 @ % -15 " %0 @

b £ Phase ) <

O -2 3 120 O -2 = 120
25 L 150 25 | 150
-30 - - -180 -30 * -180

Input Signal : +25% | | Input Signal : =100% |
OPower Amplifier : AMLS-D-D24-%¢-10 (Power Supply:DC24V)
Frequency (Hz) Frequency (Hz)
1 510 20 504050 100 200 50D f 510 20 304050 100 200 500
5 i ks 5 ‘ ‘ 30
- Gain
0 fwwwrsEr ay 1o et .
M ===ah. \< _ 0 f=eal N Gain ¢ —

5 N 30 O — 5 > 30

m A (] m ! N ¥ [}]

T-10 o 60 2 T-10 SN 6 2

g o N N @

c_ _ c '

E-15 0 0 £- -

(‘; Phase | kY g © 8 {‘. % ﬁ
20 B 20 O -20 Phase 7] ¥ “120p
-25 . -150 —25 Il | h -150
-30 -180 -30 H ‘ ks 180

Input Signal : *=25% | Input Signal : =100%
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YUKEN

Typical Performance Characteristics

LSVHG-10-1500-(2P)-(E) (T)-10

m Input Voltage - Flow Characteristics (Flow Gain)

| Flow:P—B—A—T |

|
—_

Flow Rate (L/min)

600 e
A~
400 /-
200
00 -50 0
| | 50
7 -200
—/ -400
BN //)’
- -600

B

| Flow:P—>A—B—T |

Input Signal (%)

m Flow Characteristics, Loaded

Flow Rate (L/min)

3500

3000

2500

2000

1500

1000

500

0

Flow Rate (L/min)

Pressure Difference: 1MPa
Viscosity: 30mm?/s

ODetails of Input Signal -20% < +20%

[ Flow:P—B—A—T |

60 | E

40
Spool:2P {
20

JSpool:Z, 40
15 10 5 o] 4

20
= 5 10 15 20
[
- 20
i a0
j - 60

| Flow:P—A—B—T | |nput Signal (%)

\\
"\\
'\\
\\
\\\
0 5 10 15 20 25 315
Pressure Difference | PA—PB | (MPa)

Tolerance: *=10%
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YUKEN

LSVHG-10-1500-(2P)-(E) (T)-10

m Step Response Characteristics (Travel of Spool )

Supply Pressure: 14MPa
Pilot Pressure :14MPa

Viscosity : 30mm?/s

OPower Amplifier : AMLS-C-D48-%¢-10 (Power Supply:DC48V)
100
80 / \
60 \
40
Ji 5ms \
0 e
100% | Input Signal
0% L 024

Travel of Spool (%)

Time (ms)

OPower Amplifier : AMLS-C-D24-%¢-10 (Power Supply:DC24V)

Travel of Spool (%)

100
[ \
80 {
60 f
40 b,\
20 Ji 5ms \
0 e
100%; Input Signal
0% L] 0%

Time (ms)

m Frequency Response Characteristics
OPower Amplifier : AMLS-C-D48-%¢-10 (Power Supply:DC48V)

Gain (dB)

Frequency (Hz)

5 10 20 304050 100 200 500

- Gain

TSR # mi
-1

|
[(e]
(=]

Phase | ".

Phase (deg)

Input Signal : *+25% |

Supply Pressure: 14MPa
Pilot Pressure :14MPa

OPower Amplifier : AMLS-C-D24->¢-10 (Power Supply:DC24V)

Gain (dB)

Frequency (Hz)
1 5 10 20 504050 100 200 500 "
| Gain
ML T ] el n& Q
-.-.._.- a
A -30 %
4 60 —
v 8
Phase | | v 0 m
k 1208
3 o
1 -150
H
-180

Input Signal : *+25%

Viscosity : 30mm?/s
Frequency (Hz)
f E 10 20 304050 100 200 500
5 T 30
0 R L =y vy N Gain o
5 TN 30 S
—_ \ N =
m \ \\ [}
T 10 3 60 T
N L m
£ 15 T 90 @
© Phase — 1 ©
(20 ! -120 £
3 o
-25 -150
‘\
-30 : -180
| Input Signal : +=100% |
Frequency (Hz)
f 510 20 304050 100 200 5O
5 T 30
0 ; 0
______ .. N ﬁGaln -
5 - 30 O
m h‘ \\ (3]
T-10 > 50 2
8_20 Phase — d 1 {20 &
I. m
-25 : -150
“
-30 : -180

|Input Signal : +100%

Pub.EL-0610-5 (Appendix) - 21 of 22 -



YUKEN

Pub.No : EL-0610-5(Appendix) YUKEN KOGYO CO., LTD.

Title - LSV(H)G High-speed Overseas Sales Department

Linear Servo Valves , ; .
. ) Hamamatucho Seiwa Bldg, 4-8, Shiba-Daimon 1-Chome,
Date of issue -12/04/2002 Minato-ku, Tokyo 105-0012 Japan
Date of revision: 4/10/2007 Telephone : +81-3-3432-2110 Facsimile : +81-3-3436-2344
Published in Japan e-mail : int.bd@yuken.co.jp  Internet : www.yuken.co.jp

Pub.EL-0610-5 (Appendix) - 22 of 22 -



. 0-9-G009ZEVA NENE

SIATVA ONY3S VINT Q33d5 HOM €/ | Jomwows wmy= |2
0L (BRS/C i T I R i

O_,IWAIM,O.IO\)Wl_ on T300m ouxuu“u . nu..,om w

"QLT “05 OADON NINAA SR B Y

ST

B\iZat a8/

mxﬁ =

H o ST s 1Y _rm—u\
PNl
frm Sy
- - ——— T3 F [--——— —-— 1 ||
5 t.f/fﬂ\\ i 1) N d
{ i N 4 + 7 1




/2 | —9-G009ZLVA lvZ4 MW
‘ON  Sma ON 4 [ f=
SIATIVA OAYIS VININ J33dS HOH 8/¢ | _nouwoaroud 2= 2R
$¥-ALTEE Q/C LS 1 T v-670ITHA 192 | L-IBIZIDM—19Z3 | S-061Z1Tm—1pz3 [(LiOIZE0-INS]
ks e Sen B |x 01—0¥—£0-9AS1
0l—%-¢0—9AST a2 anoneav | 2 IS G—C890CvIA—LYZ] Z—B8G0Z e~ g3 | 01—-0Z—£0-9AS]
or_ladon G L—¢890Z¥A—1vgd | ISBHEMA—ZIONES | $—/C0C1ZAA~- 12| 0L—C0L-C0-IAS]
@1y 05 OADON NEM ¢|= 6=1850CHIA- [+Z3 99502 1ZWA= 123 0L—b —C0-9AST
na avza 2} (RSSY 3T (). 0035 Gojev IS gy | SHIBNN TS0ON
ot | ASSYZ-1Y NpY cony Sgc3
V ¢ 318vl A
z Crab L-v-AY 9L
ASSY 3AFTS ¢ J1AvL NI Jx 333 LAN "X3H Can_
ﬁ Lssve-ny|Y  m g o¥ z ¥ * ¢ i FLHY S8 S
W 00dS[ 7 FI8VL N O¥ 35| oo _ Nid ONiddS Xz vl 1
ASSY NIIT> M OSOTM T TN T Qe R :
A5V n. - -
£2urEaUSSYE-nr | 1 0 o Ny 2 6 | By g-1£008 1| €1
W3905 dv3 OH 305 o HOIOR av 3N ,
¢ Ay oxb-NS—8L| 8z | n oy oL-gze3] o
WI95 d¥3 "OH 03 T TWNIRSAL N i
z g aexp-ns-gl| (2 _ A Z-1HSSISIA-ZIOLTS| 1L
WIZE avd "GH 20S o AVId AN B :
y Sy g 0zx9-ns-8l| 9z | A L={9LTIEIN-006| 01
_ 2 5
p | M35V OO0 SLx9-Ws-8l| ST | OIS, g 6814n-2i0135| 6
AN 2 BV M AN
byt QUIEIOE VM N RN L
/d-81-10v7 8 sif] | e [d-BN=0S| b7 |*sRusgaciiiyem|| | e q-8£90ZbA-1523| 8
pIOY-G1-1057 8 SN} S A PIOY-8N-0S| £Z ﬁ OO 7-8ESLICIA-19Z3| £
£10v-8L-10vZ 8 S| 9 e L10V-8N-08| ZZ | JIHS 1083024 -1¥23| 9
LS0v-1-10vZ 8 S| L P LSOV -BN-08| 12 | R |-0v80Z¥A-1pZ3] S
gzly-gl-10v2 8 SI| ¢ s 8zLY-8N-0S| 07 P | LB VR e-ozveion-ziods) v
ROVEHYIG . 0078 ¥ALND N ;
_ SN Z-C668:1pH-Z1013S| 6L | ey 0-6eSLIEM-1423] €
T3S WINLSYS v 43700 - ;
_ R 0z-Na4-95| 8l ﬁ e £~BIBYICHA-ZI0LIS| Z
H0I0INNOD NI P X008 - ;
| e i L0t-8—1iz-naa| ¢ | A Z-zisibin-1923) L
STELEY ALO|  Sigvd 40 3NN SSIBAON_ [avd | WAl SR Y ALD|  Sl4vd 30 AN SYIGRNN_ Ldvd | ALl
s 7 %9 43 ® R AN s r @ ) w3 @ g S 8B s s
| F18v1 | ¥




w [Rdlv 490 SR WWA [oanlev 130 S AwA _ oo T GWd Y WO U
- - L1 L] [ L 13 o ]
oM DIQ ON I ﬂ _ “ H 1
_ ] — i N
ONLLNNOW 3L¥1d-8NS * 8/€ Jouoroms gy = |2 i T
SIAVA_ORYES ¥V3NI TS HOW ,, [~z 7 718 . —& _ s
Ol=%-C0—-9OAS omono | 4 5 i iz wf C=2s _
R T S R TH T =0 M = 2|
[ 0 - - %] [ = Bl T m_.
@l °0> OADO3N NENAA . |8 et Mlﬁu =il H gE SRy
0 0L ] 43073 3N N3 NO Wr 07 30 OF J0ve9-3c91 SYN NHLM NOUVNIWVANOD 10 T L H w3, By =2, St
TROX FL NVINVA BYTId WA JHL HO 340 340 NIWOHS (Y SNAOOXOY3ME 01 QYT SMABHLO AYN - [ - LE | B L HoR S
KO SENU OTIVHOH 3HL 40 NOLYAINYINGD X300 OHLNCD INNNINYN QL O%d 3 ISON MOLOYD 00 e SLEop 3 0L NAGHS SY
NOILYNINYINOD 40 TOHINOD m T N 80 | ¢aws oNINOR ¥ 305y
S2d 1 L9-Bi-10%2 £ SP LU0AA . ONI¥-O p= i_ i R . #S __ J[ZVRNS NINA A
'SOdG " (O6SH ' ¥BN) pI0-B9S SV LHO41'8'W'd  ONI-0 v | oIV WA ~ Z9
'S3d ¥ 59 XGN - MIHIS o¥D OH 005 SL108 ONUNNOK =l 13U 00D Wl_m_u.zl 2340 TodIN0D N 30 mzo_mzmzé
T (09-C0-9AST) 0Z—%—G-6L1 s HVLLY @ 0138 NMOHS mozé LAN JHL NIHLA JATVA 3HL 3LVH3dO
SRR (O¥'0Z'01'7P-C0-9AS)) OZ-K~¥~6141%S: ‘ON 1300 MO1 TOULNOD 04 SIINT INLVY3HO 8
- "CIONIANNOITY 34V SHILMNAAY ONIMOTIOS FHL 2 09+-Gl— © IUNLYHUIANIL
o SHILIAY W 8/, Ww 00F—G1 : ALISOISIA .
z VIO ¥ :1¥0d NIvyd FUNLYY3INAE ONY AEISODSIA QINT4 QIQNIWKWOO3H B Suxm_zma SONIY-0)
S3IIVId ¥ OHL BW:3ZIS M3HOS "9¥OA ¥0 ZEOA 0SE OL INTIVAINDI SOINTS 38N 5% TIV4NS ONUNMOW
L $-G0-0v-10v¥ 0S| 0 ISOHL WOM4 ¥3IN0 S3IZIS ONMOTIOS 3HL Sl
30V44NS INLNMON .
“LEn0 VSN NOGN ONBA] AMYA AYW AZHL O 3IVA KOV3 HI THNSNYIM 2O SOUSROLOVAYED JAORY 3L 7¥ | a
TUNSSTA AOVA 36 0L 10N OSTY ONY DANGOD KWL SST! 38 CVAOHS 1M0d NVHO 04 ANSSRA XOva ¥ _ o | “m
bt g SSYN _"XO¥dd¥ _
(2.0¢ 190 &% JONVISISIY 00| SNOUYILIN3dS r@é - -
(Y3 XYWIV Z LNTHYNO | HOLOA dv3N . -l e
ww G/pF |  ww Gos SAOIS 01 3W0HIS 00IS I1VAXCHY _ 3l B
0343LNID S| 100dS 1V dv't QH3Z 33110045 _ o[~
209 +~Gl- IONvH_J8NLVA34NIL ONLLYE3H0 : v t ()L1dL00 3L
¥9d| SSINI00UI—HILVM 1 ] {(+1LNdLNQMOTIU
905 : NOLVHZTI00V WER~F0 :NULVETIOY : AQOV1A
WWEOO O~k * I0NIMAY Wy : 30NLAAAY FONVLSISIH-NOULYHBIA 4 ASL+20:03
ZHO0Z~19 : AONINOMS ZHDG~OL : AONINO3MA ] WZ DM () 30 RO
ZH 0G¢ ZH 0GP ¥ 930 06—] (S I%5CH) . 40SNIS NOLLISOd
ZH 0%t ZH06¢ ¥ 8P £- NIVS | M0SH A0 e V. 1904 HONKY | 4,14 F5Rd,” X, 180d Nvalg
sw ¢ sw g ¥ (%001=—=0) JSNOJSIH_4alS ST %om_um____ﬂ_ﬁmé
A A DdiFI=5d_39VAVI1 _TINN ynLyvd JE—
L1WOaN GO0 [% J4NSSIHd XOvE 180d NIVHU = P + +
DdA S [¥0d_NNNI34 1V 3NSSTad_JOONd N _
DdN_GE JUNSS3IVd_ONIVYIO_XVA & e
w9 09 Wiy 0y 02 0LF (BdNL=dV®) MOTd Galvy 3|& - \e F P N 2 “ ==
474
09—-C0—9AST mm ~£0-9AS] . NOLLJIMOS3 T < : %
0 ON 1300W _ T
[
L w100 09 SNOLLYOLHIDGS B / 4 / \
_|l ||I_.71 YW Gy 0f TS WA ) \
] B AL P L, 180d OINVL /8, 140d ¥3IONMKD oL, 180d NV1
_HIW\? _hﬁ? YA N ok wa  STIONV 334930 06 A¥IAT O1 | SOV § TWAOE YO H
= O L 1Y 30 S XMW MO QLYY a33ds HoH TR 38 NYO NOLORO 3HL  honoany via 9 ¥S
_l-l: I_ HIMON ONISIA— [ON s 06 T7eD)
OL—=0F = €0 =9 AST Y

08NAS U_In:.mo B NOWVNIISIA H38ANN 300N 8




0—G—¥C1LIZLVA v¥c4 2
SNIINAOR 3IV1d—8NS "2/1 | seeocs ww= |5
SINTVA- OAGIS VNI 33dS HOW,, oo ol T 2= 1
Ol —%—0G/—b0-9HAST, | " oo | " amotese |5
‘@l 0> CABON NENAA W g

] 0l
JONYAQY S| STAUVINISINAIY

NI¥NA HNOA LTNSNGD " NOILINNS 100dS ONY MOT3 W34S 30 L1SIN03Y H04
MOd C3VY ®
‘034SUYS 38 LON NYD MOTd Ovy
‘MIHOH SIN0D3E dOMO JHNSSIMd L¥HL ILON “3ISYD SIHL NI V-¥—{D-C¥-10F¥
CS1 01 ONIWXOANOD 3DVA4HNS ONUMNOW 3HL NO O2TIVISHE 38 NYD JATVA SIHL
’ IOYAHNS INILNNON B
AUL3ANIAIANI HIDAN3ISIH 0L 40, L¥0d Nivdd 3IHL LO3NNOD
€8/C9 ¢ 3215 130d M0 IATWA SIHE NO FAWA 10
404 3NG NIVHO 3JHL SV d0, L¥0d NWYOD NOUWDINNGD T¢NYILX3 NV SI JH3HL
NOLO3NNOD 4G, 1d0d NivdO B
. 3dil 10045 FHL S| NMOHS
L2, 0 0F, 72, T3LVAS 3¥¥ S100dS 107 ONV NIVW 10 JoVWV3IT dn 0300v & ¥
Odiyl RNSSHd 10Td 1Y ML I[NOAST IS ADEY HL HIM @ELYVIND SI MO I0Wd ¥ »
JIAIYA NIYN DL 34NSS3dd AddnS Tyiidy aHL 40 %09
0330X3 QINOHS ONY " odWG'C ONY DdNS'L NIIMLIB 38 ONOHS JUNSSIHd 10Td - €@

STV 7 VK

£ (GHSARIN WD)
Nid ONLLYIOT VRS JRUNMA s ,
0 YN 10 HOSNE
4t~ -—

B |
e Sk A
0 NOULYNOWINDS A0 THINGD JMANYLAYR OL O¥d 33 LSO NOLLIWD !
NOLVNINYINGD JO TOMENOD B
2 09+-Gi— : 3uNLYAIdAIL
S/ WW pok—GL - ALISOOSIA
JUNLVA3INIL ONY ALISODSI QINNd GIGNINNOD3Y B
‘9¥0A MO ZEOA 0S| Ol INIWAINDI SMN1d 35N
*STI0 35vA WNFI0WE3d
SANTd JNNYHAAH B
0Z-8¥0—-Z2—611I4S: 'ON T300M
‘GIN_38 SHIUNAAY ¥IM0d F18YINddY
SN IVHL TGNIANGI3Y SI LI 3ONVIRIONId TIBYIS ¥04 !

SYIFUNNY B
53d 7 -++ (C6SH' HBN) 2ID-BSSY © 180d A ‘X ONII-0
§d ¥ - Tid-8i-1097B SF 1 1M0d 18'Y'd ONR-0

I s LR AR5 d¥) "0H 505 SLT08 INLNNOA
Bad X0 RS YD “OH 305 S108 INILNNGA !

LNINHOYLLY &

SIWI4 T

S d33d §
Wid 8¢

958
869
riL

¥l

SV ¢
d33c ¢l
‘CHL 9N

9

WL
B LTINS i HSINHHE OSTY

" LHIY 3HL OL NMOHS SV

o 1 TVRNS OHINNON ¥ ViR

[V4HNS ONLNDOW W TVA

40 SNOISN3WIA]

(S Y3 6/5

NO-£ _ (UMESIHd MNCYA JAYH OL QOAY - UCN)

= H
M-J& A0, 10 V0 OLTIR0) eI

8zl

“JENESINd WNNOVA 38 0L 1ON —— Y 1
OSW ONY OJWSO0 NYHL SSIT 38 INOHS L¥0d NIVHO H0J 3uNSSHd XWE Z# g RN .l i
JUNSSId ATddNS WNLOY JHL NvHL SST1 3@ MNCHS JANSSIHd Nani3y 1 ¥ i| 1& % HE
_ = HH
by Z1 SSYN_XOuddv 2 & o
(2,02 10300 G JINVASISIY U0 sNouvIAnIdS BLEE]
(V9 XVAYY ¢ LNIndnD| HO10A™ HY3NN z
s 17 VId¥_ONJ 10045 NIVA
ww g3 SIS 01 TIONIS 10045 UVMOBAdY
LSO VLN B E30%1 NADFS 51 30U 1005 ¥ e
<oy A0V GO ) : 3dil 10045 o T00dS_NWA_ 803
fo e e HOSNIS NOUISOA
203 T~G1- I9NVE J9UVHIANAL ONILYEIH0
adl SSINA00Hd~HIHYM S—
03¢ TNOIVETI300V 98 8L~210 : NORVATTIOY o "IN LY
WORCO0 0~ HINIMAAY Wity : 3ARLNIY JONVISISI4-NOLL YHEIA (IR
ZHODDZ~19 : AININOIAY ZHOG~0L : ADNINO3H
TH 00f SN0 G- S AT SRS NI (=1 1NLN0 : TUIHM T00ds_10Wd 404
5w g O3 =0 (X00}~=0) THOE3H IS (+),10dIN0 " K0T OSN35 NOUSOd
uw/y 7] gz tuw/1 g fop T ua/Y g iZ [G¥ Pamwl=dd Dgmki=Sd IVIVT1 TWN - AGL+20 © a3¥
U/ T [X; M013 10N —_—- - - - - \_ Ui P VD 0 HINT SIVY 2
OdN Ge~G 1 Ty FANS53d 107 . 05 10Ud ¥03 TWIOE YO I
BN 600 7 ¥ _JNG534d YOvE La0d Nva0 m.r-.ﬂl-t -3l (I RN 10M W _ HOSN3S NOWLISOd WBLHOd HIINFUD L WG +9
PN G'IE 1y [V IR 10 AU LY DYSS3M R ! FURIXET ! S ko o0 ks 0805 JHRD muuﬁn_.v %1404 NIva0 v IE6T IS =
CAN GE : 1HOd A DAMGLE © 180G L | (WA W) 104 W00 Y IEQA 10M i 2z, W0 L. 3dU 100d5 VA0S ¥ Gl IS /" o
SN G JuNSS34d ONLYHILD X¥A - i & N, T 0 NADHS STERIS DKUY HINOMHE ¥IJ ST0L —
w3 05/ (OdW/ =de@) MOTJ QAvd NIYHQ TYRAIINI Y0 R0 1 A TE=
0SL-40-OHAS NOUdiHIS30 1074 WNAIIX3 L %
‘ON 300N - x 1e | -
i apieks = i - = = - —B— © |2
SNOUYOMDIAS B [t Ha) ﬂ = = 2
B0y D[N gz [ _ ] RS =
Idil 10045 w08, t 06 i . i/ i
10%d Tomaxa s 3 (3 £ I¥ 130 34 RMOMOTA QALYY T — W RO 7
- 1
NOLLOINNGD 10 Vd AN pit MR it et =45 /
NNHd YN © INON W o wan o — o —to re— m
NOLSaNNGD N0 Summ mﬂ It <] e / !
HIAWNN NIIS3d .H_. ! ; [ ! J\
Y e _ — 37 - WL -70 - |_m|._ -ii-tl-l_ HK.180d 101d \ / STIONY 13030 06 AYM3 OL
3 0L=-13-4d¢ L~%0—~ 2 HA av a¥ A1 BESHd TI00d YNV (RN 30 M) NDUOTH0 I

STOENAS JIHdAYHD B

T Tt NOUWHOISIG H38ANN 300N @



‘3dAL 100dS 3Hi SI NMOHS

L2, ONY 0%, 2. G3LYS WY ST00dS 10T ONY NIYA 4G 29WivTl dn (30w o Nd ONLVID)Y
Odf L SSIHd 10T 1Y ML ISNOGSTH 3LS TOBY L ALK GILYINOND S MOTH 10T b¥

2nssaed 1070 Y Poan b1 O S 2 NS 38" AR AR5 1885

d 107Id
‘3YNS538d WNNJYA 38 OL 1ON

OST_(ONY _CdW S0°'0 NvHL 5537 38 JINOHS 1804 NIVHO H03 UNSSI¥d »ovd
‘3¥NSS3Hd AlddNS TWNLJY 3HL NYHL SS3T 38 GINOHS 3¥N5S386 NMNL3Y

By cf1 SSYN X0YddY
(2.02 W0y U I¢ JINVISISIY 0D SNOWU YIS
(V9 X¥YW) Vv ¢ ENIHEND| HOLONW Y INIT

NS YIEY ONI 10045 NivA

Ww GCs SdOIS 0: OMIS 10045 IivNXOdddy

(NIYD MOT3 SV3ND Z1 dvT 430

JdALl T00dS

209 +~G1-

3ONVY JdNivaIdNIL ONiLYH3dO

94l

SSINACOYG—YyILVM

00¢ :NOILVHINI0IY I8BI~E0 :NOUVATIINV
WUgtono 0~y 30AUNGNY Wk 3ANLNdAY
FHOO0Z~19 *AININD3YS ZHOS~DL  ADNINDIHS

JONVISISTL-NOILYHBIA

IH (0L O 1=T5 " 930 06-%52%) KNOdS3H AN3N03ed

Sw Q| Odib =0 " (%00ke—=0) ISNOISTIH d3lS

URL/TGL L NYHL SS315 T G¥ Pariri=0d "0JNGT=S4 JIYWYIT TN

Ww, 169 NYHL JHCW [ MO 107Id

Dl ¥l~¢ c¥ 3uNS53¥d 107d

DAW GO0 NYHL 5531 ¥ J4NSS3IYE MOvE LHOd NIvHQ

Udh GIE LE NV N MO NBEUT 1Y THNSSTAd 400Md

OgW GE: HI0d A "OdN $1C: 180d L (N0 XD L0d MU IV 9NSSTud 4004d
TS 34NSSIUd INILVHIIO XVA

(%015 ) W/I00%S 005 (o8, ) WW/I0GZ 1 06
(017 ) v/ 0021002 (%017 ) Ww/I001: 001

(OdN/=dv@) MOTd Q3Lvy

1001 -%—7—%—+0-9HAS]

ON 3G0R NOILdI¥OS3]

JdAl 0045
107 IYNYIEX3: 3
L0Hd TYNHILNI: 3NON
. NDUJINNOD 10714
NIVHG TVNYALNG: L
NIYHO WNEILX3 D INON
NOWLDINNGD NIYHQ

SNOLLYOIHDISH

VWL 006 100§ ww/T 008 1002
U/ 057 1062 uw700L CQ0L

(Cd £ 1¥ "430 S34d IATVA)

MOTd Q3LVY 34| Mved TWNNENI Il Nved Tynela  SOSNIS NOUKOd

25 WA /107g

NN VK-
T QAT BV [t
* 03345 HOH IS

FOVANS ONILNNON 100dS NIYA MHO4

\WJOSNIS MOS0

S ~ . v Bl 1 W WG T O HND-EGL SN e NOLYNIRINGD ‘ SIVd 2

C h \um_‘mom <> vvmm_ _‘N ES 40 334030 3HL NYLINWE 3SYTId IATWA L 4G 241 FHL NIINOKS «TIWIE ¥ vid 0L o8 i j

oN_omg on 1w |5 Qv SHADQAOVINE GI OVT1 XMRHLO AVA FOIM SOINLY JUWHUH Tl _ i vig 9t

: G £ CUYNIVINGD H40 THINI) INNYINVW OL G¥d 3 LS NOUY) 300 | STV Z Vi 9
ONUNNOW 3LY14—8NS " /1 e e W= |5 NOUYNIAVINOD 40 TOMINOT B | o
SIAVA OAJIS AV3INIT J33d5 HOH — —— 19 209+-Cl- : Junivaddmdl UPY PN T
T . b«.u‘._ﬁ.ﬁ.m. A .\\-\\M Aol S/AUW 00¥~5| ¢ ALISDOSIA T NNY ¢ @ |~
. - Fofe Lo, AT JUNIYUIINIL NV ALISOOSIA QINTH GIONINAOSIN @ | = ! ! R
L00t =% —C—%—¥0—9HAST azmoa anousav | % DN U0 ZE9A OS) 01 INTMAINDI SO 0 C SW XvA AONME - = & et _g
oN_ 1300m X 0. 1D ov0-3 SQInT4 o::qwuwfo_,_- _ B =% Calkio - 12
- — 5 foiera g 007-Gv0-C3-GLLIMS: M3OWON 00w | T -t =
5 af50 38 SHIITNY A MDd 118valddy
@l 70> OASON NEMAA v uva|* SAIHK Lyl CIONIANGDIY ST LT DNYRANI THBVIS 804 | saowd yd
0 1001 ] ‘QISIYS 39 10N NI MOT4 GILVH  ¥3HOH SINODIE i SHLFdNY 8, Tdaag 4) E20 13N L) HSINYG 0STY
d0¥0 JuNSSIYd LvHL 310N 38¥D SIHL NI Y—%~/0-(v—i0bF 0S| NY69dZ LOSYAT: HOLINNGD _ TR T LHOR 3HL OL NMOHS SY
OL ONIAHOINOD 3OV4HNS ONUNNOW JHL NG G3TIVISNI 38 NvD 3ATvA SIHL O1-OCPESA! ONIHSNA SIVd 2 VIS SNUNDON ¥ 3aviind
AOVANS ONUNNOW B oo 7. .. (6 sruan Z19-gacey 1 dod o X e 4110 ¢l = (302415 SMUNAOK v
ATL30N34IANI HICAMASIY Ol .H0, L¥0d NIVHO 3HL LOINNOD S3d b- - +ZZ4-91-I10PZB SI © 1404 B L'd INIH-0 _ ‘OHL 9N L9
(8/82d © 3715 a0  Md ) IATWA SIHe NO 3AWA LoD 'Sd ﬁ GSx G« + ~MIUIS J¥D OH 205 | 3101 40 SNDISNImIG]
d04 3NN NIWHQ 3HL SY L840, 1H0d NIVHQ NOILIINNOD TYNHALXT NY S| IWIHL (52d #J109x0IN- - -MIFIS dvD OH O%: S1109 SNILNNOW _|-|-|-F%|-|-||.|-|-:||-|-|-||
NCUIINNOD U0, 1d0d NVHO @  suviyz woc {QAHSINENS SONIB—0 ININHOVLLY m

i g —&
3 A ]
ﬁmmummmmm%aoﬁé%ﬁ
INIWHIOVLLY
¥ T

5[0 WHE~WOS Ty QVIY A0 HIONTD m_r _

MUWED WS Jdm Y31 40 HIONTY
S W3V HOLDNANND

WG -4 910 30ISLN0

S 318v2idaY 118vD

JdNidvd3d 378v0

= Thers)
[=

UG W05 T OVT1 0 HISNT
AIWCTD: WS iw Q¥3T 40 HLOND
LYY HO1ONANMD

wwg-9 vIg 30ISLN0

[~

T

5692

E-d

At NVED TVNMLNI ﬂ%nh ) HW

J107d TIWNHIALN [nen o owow
)

4% TOOE 0% B
= g H0SNE NOLS0d FINLYYEZ0 TT18V0

H S ¥

B - INN0E VO S A rH0d NVED
g — FONGEHL Vil 501
JL NAO TYNHILG =
107 TNNILNI =
J1ond Wl HIEV3
L¥D
| mad >4 -
N5 *
TV D N Nd
1005 NIYN 504 o —E

WNYALXI /10d TYNyALK3

ld

W d0133INNDTD

S

) PR p—

“ Aum:mwumn_ RONJVA v
JAYH 0L QIoAY

(3015 ¥v3d) 8-€ oy

| @AI\I\\ A0, 1H0d Nivyd
NOILDINNOD TwNHILX3

=

H.1H0d HIONAD VL0 v 11

ww g vl 3asine Los
P BV F15¥)

dAV1D 318vD
2T IV B0 T VT 20 kD

0065 10T MO WUSED WML 2ON:E05 M O] ) HONR
- 318YoNddy F1gvd OSN3 NOIISCd o, MOLONONGD

wwol-g vid 30516
SIWU T I 3gYINddY 318vD

ey V0 7y 2901940 F18v0

/7 WHIH0d BIONULD |5

S #

—TBlL__+

6’69
16

]
& ARy

fay

i/ >

SIONW 139230 06 K433 OL

H3IAWON NDIS3Q N SIS S
\\\\W,ED. ,r..[ : = - -/
S 00 -1T3-7-052 -F0 -9 HAST n WX 1d0d 10Tid
R k] ZO:r(ZO_mmo W_um332 1TA0KE STOBNAS U_In?.mw ] ru..hmO& umzmmmmn_

WL.140d MNVL ORIV 39 NYD NOUDIHIC JHL

BTN
NS
L 4

- . ‘




0—C—GCLlICEVA cveld |3
ONILNNOW 31v14-8nS " +/¢ NOUOIONd  wprgy — b
FJIONY  QHIHL N 1]

SINTVA_OAYIS SVINIT 03345 HOM ., [ —r———13
R B S A Al

Ol—%—%—%-90~0HAST _ _ | cvowo| ' omouter|Z

- i 0t-50, 5]

‘ALY “e5 OADO NEMNA OW e e

1 0l
IONVAQY 51 S3ALYINIS IEdIY

NIMNL HNOA LINSNOD " NOIDNNA 10045 ONY MOTd TWiDAdS 40 1S3ND3¥ 404
MON4 Q3LvY

'g34SUVS 38 ION NvD MOT4 QILvd

T H3HIIK SINDJ3G dOHO 3WNSS3Idd LVHL 3LION “3SYD SIHL NI ¥-+—80—3v-LOvF
0SI 01 ONIWHOANOD FOVAUNS DNLUNNOW 3HE NO GITIVISNE 38 NvD 3ATWA SIHL
3OVAUNS ONLLNNOW

AUNIANTAIANI HIOA¥ISIY QILIINNDD 38 ISNW 60, 1u0d NivHD 3SIHL 40 M3IHLE
3ATVA 10TId HOJ NOILIINNGD

TYNHALKI HO4 ONY JOVAHNS ONUNNOW 1Y G3d¥dIdd 3u¥ 60, 1d0d NIived OMl
NOLLDANNDD MO, 1H0d NIVHQ

3dAt 100dS JHL S| NMOHS

JdZ. M0 0¥, ',T, GLVIS Y S1004S LOTId ONY Nivm 20 39vdvdl dn Q3a0v G @
iyl JMEST 107 1Y ML KHOST LIS HOBY 3L HIW TUYINOVD SI MOV 10K ¢ ¥
"AWA NIYA O 3dNS53dd ATddNS_ WLV 3HL 30 %09
Q3303 QTNOHS ONY ' OJNST ONY DS NI 10 QWNOMS JAMGSIHd 100d € %
"JMNSS34d WNMOYA 38 OL ICN -
OSTY QWY BJWSO'G NYHL SST1 38 QINOHS 1804 NivHQ H04 3HNSSIdd ¥ovE 7 %
“JANSSTA ATddNS TWLOY IHL NvHL SSIV 38 0INOHS FuNSSIHd NUNLIY L #
By 17 | By oz SSYN_X0dddY
(0.0Z 10 G¥ ONYLSISIY_1102] SNOW YIS
(Y9 XYW Y ¢ INJHun0| HOLOW &Y3NN
0 g vIU¥ QN3 100dS_NIVA
ww /3% [ ww ¢3 SIS 0L DMIS 10045 31 YAXDBAY

NOUSOd TYEIfEN JHL 43NN WMOHS ) 3dAL 0045 =

mm".__c.v H&xoﬁsgumw —Mwu 7
209 +~Gl-
#9dl
90€ : NOWVHITIZIV IBET~E0 : NOUVHIIIINY
WWECO T~ NN W JONLMNdWY
1H000Z~19 : AININOTMY ZHOG~0L T AININD3YS

3dAl 700dS

3ONYH_ IHNIVHIdNAL ONILYHIL0
SSINIQOHd—HILWYM

FONVLISISIH-NOUL YHaIA

ZH_ 001 ZH_00L BT 055 BRI AN
Sw 01 [ Sw g Tl 71=0 (E00l==0) SO dllS
VW7 ¢l de W71 §9 10F W) G ¢ |G ¥ OdArI=0d DdmI=Sd BRI TIN
W7 T AN V¥ MOTA 100
Bdi GE~G | £¥ FUNSS3ud 10T
OdN 500 7 ¥ 3uN553ad %ov8 [H0d NIVu0
DdH G2 LIS L (VU0 RN L0d R 2 WSS 0o
PG M0 VNG IH0RLL| G LA, CAMST IMLL] (MO WOl 0 1Y W oo
BdA_G'IE DTS THNS5Iud ONILVHIMO XVA
oo,/ 005 | uw,/7 006 (OJAL=dvD) MO13 O3Lvy
00C1-90—0HAS 006~90-SHAST on TroH NOLLdIHJS 30
SNOWLVILDILS @
. (V¥ Q3D : :
or R AR U, 10081 00Kl
3dAl 0045 uw, 3006 - 006
10T T¥NELX3 (3 O £ ¥ 10 SHd RN Z
107id TYNSILN : INON ! MO JuvY
NOILSINNGI 1071d MO TVigaT
NIvHE TYNMLINL S L
NIVHG TYNHIIXT © INON WIVA QAL 4V
NOHLIINNDD “NIvda Q33d5 HIH
o THEBANN N9ISIT—) vH [ ON s3s
: 2 Ol —-13-d¢—006—90 -9 HAST

NOLLYRIISIA HIBANN 300N =

S3v1d € vid 9

Nid 9NILYI0) ,

R AR AT R |
0 AYN HOH H
X0 NOLLYNIRYIMOD ﬁ»—aﬁﬁg SHYINYR O] (V] B [SR NOWIND

NOLLYNINYLNOD 30 TJOMLNOD

3, 09+-G1— ¢ IUNLYHIINIL

S/ W O —GE - ALISOJSIA

IWNVEIMNAL ANV ALISOOSIA QINT QIANIANGITE B
"9FOA HO TEOA OS1 Ol LNIIVAINDI SAIN1Y 35N

(oM BVE WNI0HlIE

SONTd JMAYHOAH 8
( wmm_ummlmwsw.,“ JDZ-®—(-6LLINS: ON 13G0N
t -50— I0Z-M—-D-ELLIMG : "ON TICON
035N 38 SHIMTGNY HWDd %.mﬁwn_&

SNIANL IVHL G3ONINMOIFY SI LI FONWANOM3d TEVIS 301 4
E—@n_ A X
Sid ¥ - T
1I'8Yd) ONE-0 ¢t

mw_u:_._n_::

=Y v ¥ 3RE-3

EdF - Bp-0HAS)

: 9-JHAST
0535108 DNLNNON

HE...IU‘.E-

8id 9

G967
{5'¥+7)

n'?

"O3LJ3NNOT LON

SIWd ¥

ALY

S3IWH §

— et TR L]

11

V26

AT Al HSHEY OSM
LHORE L OL NMOIS SY

TNAE WINN ¥ BN

[Tvans Suwon Rw

0 SNOBNINI)

|

ih

1
gl

iy
H
LI

44!

Cil

WG NYHI DN | Y3 W0LNINT
(-G Y LG TN THYD
IHUHYL30 378vD

ZUUEET WYH 20M - YR AL00NT
I VI JEL) : TRV THN)
JdNiy¥diQ I8vd

nd

A “RAMSS T _sa.;v
YH 0L GOAY - 0K
(XI5 W2 /0

0, 190d NYHO NOLDINKOD WRELG

10045 10714 504
HOSN3S NOILISOd

.

-

N0 TVRILN
107d WRAHALX3

ay

14

NI TViRIM

(V0 NREIN 0N WO 3/,_

& o S3A2%1d 9
. | VA0S VID D2
Sl IHIR ND NWCHS TARLS JHdvD NOi Vi GEl

W 7 3L WE HINGUHL
Y W00 MUOHS STOEMLS JHND

Wr— NVH0 YNNG 1

1071d TWNHAL3
b I td

L N WG "STONY 134030 06 A¥IAI OL
E\S.__n_, Jﬁxﬁz_ GRAITV 38 NvD NOWDIEK 3HL

B.180d Y3ANAD

WV, 180d mwcz_.;u\ \.mo-._.mom NIvda

/ X.1dGd 107d

(N

!

2

ES
(s3]

4
gLl

N,

/A

(=) 1ndLnd : 31 Hm
(+}1NdING - MOTTIA

A SS

AD S HOVIE
AS1+00 © Q3

CLE: 00T 1~-90—9HAST
LLE 006 mw0|01>m._

STOBMAS JHdVHO B _ WA Ld0d NIVED

41404 F¥NES3dd

WLl LHOD HNYLE

UZiTe VT 0 W

100dS _103d H0d
HOSNIS NOWISOd




) — ” I -
0—0-9219C¢VA ¢vZ4d 3 _ .
ON_Dwd ON U4 [} _ =
[] T
ONILNNOW 3LV1d-8ns " +/1L 1 Jousdrowd o= |2 ! 2
SINTVA OAYIS HVANTT d33dS HIIH _ — r——— 2 ;
Hpotrprt, W ik O
Ol—%—x%—00G[-0Ll-9HAST on T300M aBIoIHD GanCHaY > ! 4 =
. v gr-<p =
S 9N 4 % e _ TV _S30¥1d v/
‘@il 'O @A) NEZINA I ava | 8 _ VIR Dias WY
o T
T HUN TNV 0000 ¥ WYH ST b
] 2L A[GHL]S OGO 81  XOi-WOHO  OXIOHS IOYAMNS ONUNNCH JHL .so tl
BT IN0 WING NO Wi 02 TSN 0L I0VES-091 SYN MHLM MOLYNINYENGO 0 134930 3HL v fezeie [ Vil oi-mong  (ORNION W SV SR MR oo ;A :
NVLNIYA 35¥31d ATVA JHL 40 1IN JHL NIHOHS ONY SHMOGNOYIsE DI OVF1 JSMMIHIO AVA HJIHM 9 [ 31 3 101 O [CamwDmn SVeas IViror 3 L0 TIVMY W 14, o0 8 w90 AVI-BNS B
SUNY JNNYHOAH JHL 40 NOLYNINVINGD d3A0 JOHMINOD ONINVINWN 0L Od 38 LSAN NOLLNYD Ind _ . - J—— __via_ ¢ - - -
NOLYNIAVINGD 40 JONLNDD @ ( TSR S0 )
“TINVAQY SI VS ONLRNON SIOVId £ VI 9 Nid ONLYIOT 2'tee f—
SIAUYLNISTHAIE NIMA HAOA 1INSNOD * NOLONNY T00dS ONY MOTS WED3dS 40 1SIN0TY HOd .._| sz
MO14 vy m —-_— I A e
1 09+-5l— | JUNUYHISNIL P 0045 NV 30+ [ [ [
S5 Wi D0p-51 : ALSGOSIA ' NZ NOUSOd |- e e (&
NLYEIMNIL ONY ALISCOSIA QIN4 03ANIHNWCO3IY B L — Ll L AL E_ 11
-OFOA ¥O ZEOA OSI OL LNIWAIND3 SAIMJ 350:ST0 ISV ANFI0HL3d 2 EFix——--- H
SAINT# INAYYAAH B z I-L
S GRS s S _ 3|2
Ll pedTE : n = SRS
e ¢ g e 161708 ud * ~ e
52d 9 GLXOEW- - M3HDS d¥D 'OH 205 51703 ONLLNNCA
INIWHOVLLY m
Y-r-01-¥-10rr 051 01 ONMHOINOD Z0V3HNS ONNNOM JHL MO OITIVISNI 38 NYD JATVA SIHL
FOVAENS ONUNNOW B e
AUIONIION HIOAHISTY OL .¥0, 1M0d NIVHG JHL LJINNGD(B/C28 © 2215 1¥Od MO0 WA SIHL i § )
NO WIVA 107d 403 NN NIVMO IHL SY M0, 1804 NIVHO MOLDINNOD WNMILXT WY S| 3a3H < ot L LR LY
NOLLJINNDD .40, L¥0d NIVHO ® 9@ o -5 Y0 I | TGN THN 8N 5108 343 oMl m
L VOGS T S NGES a2, 0 0%, .7, TUYIS v SO 1004 O NYA 10 3V o) GO0V S ¥ T8 MWD TV
Odhyl 3MNSSIBd 10 1v INL ISHOSIE dAUS INOBY IHL HIM QALYTIOWI S1 MO 10T ¥ ¥ 1 _ -
_ WA NIV 0L J8NSSI¥d A1ddnS 6L = | ~
WUOY ML 0 %00 (I3 TIOHS ONY ‘OAMST ONY Odm'| NIWLIE 28 OINOHS JMGSIJ 10T ¢ » —O 0
GSTId ANOYA 36 OL 10N OSTY ONY CAn00 WYHL SST) 38 OWIOHS 130G NWYAO 204 JMSSTd XOVE 7 %
JYNSSI¥d ATddNS TYNLDY JHL NVHL SST) 38 OWIOHS 3dMSSTud KLY | » ; O
L G
0 0 G'F ¥ H0SHE NOLISOe
2 G WHL 00 YR LN
. i w15 W I TV T
NOLSO0d WALNIN HL HIONN NAOHS SI 34U Y005 & - WD T8N
; IdAL 10045
(¥ o) 'z (0055 —OL-SHAST)
—  — DN NV NIV 3o 3 syauny SO0 SVIIAN K ! g TR TRV Wa 107
— B 1804 H30N ¥ d NIAD SL¥0d 10704
= LYHL QIONINMOIR SI 11 IINVADINI T18VLS H0J 204 230 \
VT B8 G RO SV 9
gt WG A OIS Y el
L3 _ Y ] 0 TRELN' 10K W 73 | FORHL W § i M @
g {
L1178 AN 14 5943 % U071 G S OB N M YORIS Oban _ @
L L 008 -
3V 0N INOHS gm WD b
ay -
e MYND RLN w& e E] -
y : 10d TYNsALX3 L07d WNNALX3 Al |25
a XYH ] x 14 x A 14 , X =@
=dv6 NO1¥ JIvY =1 | — <
Oow_. 01-DHAST ‘oN 1I00W ILdI¥253a _ == % «lbnw ~
SNOWL YDLH0TS -EN_ _, ! 7 LSRN
. ) . “ uwLY 00SE : 0061 ay T
OTd hdIx3: 3 oy OB g £ (0L IV B0 S XM v ism_ wE N0 HRELG STOW 135530 06 AHWI 00 L T \
0Tid TYNSANI: INON JdAL 10045 MO GlVY 1071d YNNI 107 NN Gl 3} WD N30 THL Vs \ N \nan e
|+ id
NIVHO TYNMILNG L 3218 3ATVA - ) :_5&8
VSO TYNHILXT 2 INON ounon av-as (157 =l A-180¢ Nl <h1H0d TS 7ol A-1H0d dvl - AV 1
NOLLJINNOD z_<mo WA GRS 0N G5 K ! 1 ' " an:uc a3y
MIAAAN NOISI0 _ N sl gk ||| <061 SiL A ML
O_.I.— 3 —dZ - 0081 — 0f =9 HAST - v m 88t HOSNIS NOLLISOd

]
NOWLVYNIISIT Y38WNN 300N B SENS u,r_n_e.mo |




AVHOVIQ TTdAYXI B

5% @1 ISSYN_XOHddY
(030I0AY_38 _1SNA_ONMIQ038) 4u%06 ~ OZ ALKINGH INIBAY
.05 ~ 0 (HUVEHL I8
ITVA NN
| [P TS TV LMY 3 o 50 )
[ MR ARA0100dS L0 S0 noav 31 LaT0K3|dihon NS
s.‘. P § wﬁ; 5‘:
en - 0Z—%—8-611195
S V/N{ 0Z—%-V—BLINS
. ITVA 1074 SOLINON TYNIIS LNdin0
i 30 NOLISOd 1 HOLINON HOSN3S
S V08 EYY 15wy | 008 00! crigon oay I g} LENVIESA
o W00dS ATVA
10 NOUKOA[ ™ 0z—%—B-B LIS ;
WS 10 gz =x =y =115} TN 101
JOVIIOA LNdLNO|SINIINDD| _Su3IGANN_13G0N
VUE X9 - INGEID [0 D) I VY VR
ADG 20 XVA 1 3WI0A  INdINO ¥TWGNOJ0MHd L ( T WHID) ANAINO INIRMNING + S&no&nw%
AT OL S+ 3ONYH J9VIT0A 10dN 13534 VY -
DT DNV INdNI  INGNI TIN0O0LOHd—L— o o, e e[  OSHNOD
(IV3d V) Vi %GiAPC+00 | OIW3d V) V2 %GABP+0U _ |A1dds H3MOd
(¥¥3d ve7) VZ= SNONNLNOD | OW3d V93) Ve SNONNINOD |DEND I Qv

(LNdLNG 3LV ADL =

NG INdN {34

0C—+Z0—%-6LLMS -

0Z—8+Q—®—BLIIAS

o,

SNOILVIJID3dS

W
TR OveR kv SULE, L s
T e ——— > T 1N0F] 0L 1Ndino Gz [[Aci+| RN LOROr AL WA TIYONY HL 0L ONIGHOJY
Tonv onHL REE B 94 ONNOHS| ¥Z J| NI — | W3Nf/ VA 10T /A8 A0 TALJMESTH S A1ddNS HMOd (ILON
YIATDNY OAYIS ¥INMT s ) | ] [T v T 3
0Z~%—%—611I4S . H At 44 IEE] ONNOE9[ 6 00£1-90~9HAST © @
~ on_Tioon | —TDOW0 | croueay | =)'V iz || |vo 8 PO-OHAST © 2
. Fe-g0-10, 1 ok H3SNIANOD SN LNEIBOVIAS 0051-01—9HAST :
QLY @2 A9 NENAA N ‘18 @190 3¢ A9 00ds NIvA— 006-90-DHAST | 2
NvET ave | 2 J Eg.__.EE_ Indl 6l als ] 090091 | &
a0z | o VLD [ RV WU ypread] 81 1) 7S (s A Bhaunon < OyOZOIY—E0 AT ¥
" TV HHND |RAW LGHOR0 L1 J'WAS [100ds Nvm SN 1 4iong bza
- v om 0 Jwomeeo 1w o1 1"WGO NOWAOO[ €| Asrdd :gpd
un 1> 2 AL S| Ni— z
el nmwu_ s g oo " .”iﬁw NO'S N0, OS] oSy ] VOIS NN BT s, [ON S3W3S
- ASE+ ¥ — —
S | b 3NVN VN 0C—%—%-BI1INS
It moo Jdgv0og TYNINYIL & NOLLYNOISI] ¥38WAN 300N B
o |
m]_ ¥ | IOLEEM JOND 1K ol N
6 & D & LB ‘
T M#d 23 il
[ 2

012
Z0d




ﬂo.. /-2 0SS E 1 €

v 36

TTIMS

m

‘ON w0 Z B O 3N |

At NO1.L33roud = =
\Hﬁmlbhhlﬂ\ TTONY GHIHL - m
Fra¥-AL-f musl EZy | @Y |2
0Z-%-5-61114s ooy g | TR BH| i x| X

42kEd eI —0i -0, =

‘@11 @5 ©AD®Y NINAA N .

+50;

VLS A0 MRS e

——|II ——

FEELE .

43rLydwiy 03wy

ooy “4[IREE (MDF (3 :pma
2PN W EMBEI]  (A)GIOq ¥ | (MIHIGIF
1o [ EWE TT[(-) R GOFLTG || e bavew 24tgp
o/ o | TR 01 |[4) (B oL H | indiay byowmey sy
[ #ro~ BENL
£rd | s ELrINTER

VLG —fER LU EED

400 — =

COrCES =
wa\ﬁ._.r\..ﬁ.w\_

s; samed _.xu.u\.«\-a.{.\.io\ 172w oy

‘{12 Puvor

PRaddere Y \SQ\G w \&m\\u \\_5.3 “BE R prr) f..JL\.\
i

Ry o
won U yaamiag ) L0, Y 0 waamiag gesvepues ¥ 1o “YJo ana vy sawed vl ayfo

i

e 02 -8 0-2-61 [ 1 XSkt

£0-9AS1 —_—
T mmﬁwﬁ_.u\.zwsw
! oA T T ©
o e bl FIE) . oo/
i »3&
|
_ _ ]
A YHIEHG
x.uuuw«..n__ mﬂ“u NaIn .{_.-mt +BE 62 @ "@
i L] .c__w.m.t IrEcz| @:0 Fs
" ui 0 )enads) I3 e [ .
_ == jaaveap ¥y e ) i o] B sdoop 453
A \@‘ wn | g T JImwuD m J hamv Mmmmu“m 1of SUNING S| Lamed syl woqy
“dHWY m@fw@m;meﬂ@%\ __ LI e TRote) NI Aaywindag wuy Lddng wamsy 2k 2um
; ond3s [To = | - mgegdey op ooy MR NER RS0 2 LRI X
i AYANIT os | LU, e, 09, adminq gasiapeer wp
_ sl Hﬂ_ @h|_ ] baaanees sym Ausamey sasuspned a ~apasre A4 0235 ) AT LR
= [ |i2 : ©=ngp - MNSHE EHH AL TN (B12-02548) B (-)0- (+)D &
= @ _m@_ mwu @UDL =
L DHV ET @ w“ @
=10 |=“:{[D . A -
T | [ R ) S S N v I M b L
" u B G = ] e og Ny |®
w ...1 {"Friaviy sty gy ABY+
e LUl 5| Co—; (2F5m) Addas T
T a w3 i LrLrC
i i En— iwopes :
u:u“ _QW o HT( e “ v___n__..H
2 ™ IEDl Lot | Bra— vy
_ u_u @l o..sum % mz g | NOE
17| @ i - @UJ -, NL
_.im 2 @G c-047C BROEM- L
ﬁﬂ@ ; - No =N B T amaay puse 4oidwy
= ] st g
s H i &
Q [E R0 i | oo e (anis
2 6) 15 S Aovdyy saswapes) R4/ T Hzedty wosopvey BRALL
_,m© z_ﬁ @ 00009 _0OCDY QpO02 00087 000D 0008 1)
[ Q !
[l {3
Nvds@ ¥Zu0d Q 0y [6]3 01 [s]3
o HEy .-
T@ 1 .“ M.i._h . 1 um.mﬁ
RNBMEA, 0z Swpjoy LI (9T
D 52 [ YO N
Lo SRR, T e e iere e ||n|2_ﬂ_ = =
SPRE0Z-120-1-61 [ 1)ShEdmac e

e MRYPLYMERLALICN (B2 -0254H)
A9 2mpiY Bmod 5p 3r waym Spucods maf v 20 yday of asmm wonised 43103 joods oy 21w Ap 2 (=)0~ () 3 TNGEYSIL Y ITHLTBN - LY AR IR S 0BG B ¢

..



