" High Response Type Proportional Electro-Hydraulic Directional and Flow Control Valves

High response, high precision and high reliability are achieved by a combination of a compact and powerful solenoid and a
spool-position-detection LVDT.
Direct type ELDFG-01/03 and two stage type ELDFG-04/06 (which use the ELDFG-01 as a pilot) are available.

" Direct Operated Type Directional and Flow Control Valves

This product can be interchanged with the simplified servo valve to perform position control and pressure control.
Compared to nozzle flapper type servo valve, this product has excellent contamination-related problems.

I Specifications
» Model No-| g1 prG.o1 ELDFG-03
Descriptions
Max. Operating Pressure MPa 315
Max. Tank Line Back Pressure MPa 21
Rated Flow L/min ;8 ;8 40: 40
Valve Pres. Diff. : 1.5 MPa 35; 35 80: 80
Hysteresis 0.5% or less
Repeatability 0.5% or less
3C2, 3C40: 29 ms —
0~ 100% 30 . = 1
Step Response i ms 3C2P: 25 ms —
(Typical Rating) R o 3C2, 3C40: 26 ms =
100 = 0% 3C2P: 23 ms
Phase 48 Hy 3C2, 3C40: 36 Hz $160
Frequency Response -90 degree 3C2P: 41 Hz
0 +25%V) Gain 52 Hy 3C2, 3C40: 35 Hz Graphic Symbols
-3dB 3C2P: 38 Hz
Rated Current A Max.2.5 Max. 3 ELDFG-01 ELDFG-03
Coil Resistance [20°C] Q 39 3 A B A B
Power Input W Max. 25 Max. 27 =< v == o
AR - = SEETIRS | T
SOL.a SOL.b SOL a SOL b
PT PT
M Range of Flow Control s Seo
See “Valve Pres. Difference vs. Flow Rate” below charactristics for 3C2pP 3C2P
. AB AB
the appropriate range. ] ] 2
>< ><] =
©
nadailiva c XA =
SOL.a SOL.b SOL a SOL b g
S
PT PT
3C40 3C40 =
K=
s
ELDFG-01 ELDFG-03 =
Control Type Control Type Control Type Control Type &
4 Port Valve 3 Port Valve 4 Port Valve 3 Port Valve 2
AB A AB A '-.g
bl bl bl =
SOL.a SOLb SOL.a SOLb SOL a SOL b SOL a SOL b g
T LR BT £t =
S
100 200 200 .g
< 80 c c AN g
£ £150 £ 150 N
£ IS £ o
3 60 AN Rated Flow 13 / \(\ Rated Flow 3 / //\ \\ Rated Flow =
2 40 / /] I~ 35 L/min 5100 / V4 [] 80 L/min 2 100 {80 L/min ()
< < . < = . rP—
;; 2 %/\ ——_ 20 L/min ;; 50 / 40 L/min ;§ 50 40 L/min [=]
2 10 L/min 2 2
53 o 53
0 10 20 30 MPa 0 10 20 30 MPa 0 10 20 30 MPa
‘ 31.5 , 31.5 31.5
Valve Pres. Diff. AP Valve Pres. Diff. AP Valve Pres. Diff. AP

J& Valve pressure difference “ AP is reference by follows. In addition, “P”, “A”, “B”, “T”, are pressure of each port.
4 Port Valve: 4P = [(P-A) + (B-T)] or [(P-B) + (A-T)]
3 Port Valve: 4P = (P-A) or (A-T)
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I Model Number Designation

ELDF G -01 -35 -3C2 -XY -10
. ! Type of . Rated Flow Direction Design
Series Number | Mounting Valve Size L/min Spool Type of Flow Number
High Response (Direct) G: 01 20 3|C|2 3|C40 3|CZIP 10
: ) I I LI L : -
Type . '\ Sub-Plate 35 )|(_)‘( XY: Meter-in
Proportional Electro- . T T T T T Meter-out
Lo ' Mounting — 1 —
Hydraulic Directional 3 03 40 (Zero Lap) 10
and Flow Control Valves 80
I Accessories
@ Mounting Bolts
Four socket head cap screws in the table below are included.
Model No. Socket Head Cap Screw Qty. Tightening Torque
5-7Nm
ELDFG-01 M5 x45L 4 [Applicable to working pressure more than
25 MPa: 6 - 7 Nm
ELDFG-03 M6 x35L 4 12-15Nm
I Sub-Plate
Valve Model Sub-Plate Model Numbers Thread Size Approx. Mass
Numbers Rc kg
DSGM-01-31 1/8
ELDFG-01 DSGM-01X-31 1/4 0.8
DSGM-01Y-31 3/8
DSGM-03-40 3/8 30
ELDFG-03 DSGM-03X-40 12 ’
DSGM-03Y-40 3/4 47

@ Sub-plates are available. Specify the sub-plate model number from the table above.
When sub-plates are not used, the mounting surface should have a good machined finish. (1&/)
@ The Sub-plates are those for 1/8 and 3/8 solenoid operated directional valves. For dimensions,
see pages H-8 and H-53.

I Applicable Power Amplifiers

For stable performance, it is recommended that Yuken's applicable power amplifiers be used (for details see page H-190).

Valve Model Numbers Power Amplifier Model Numbers
3C2 AMN-L-01-1-10
3C40 AMB-EL-01-%- % -20
AMN-L-01-3-2P-10
AMB-EL-01-2P-%- % -20

ELDFG-01-

ELDFG-01- % -3C2P

3C2
ELDFG-03- % 3C40 AMB-EL-03-1- 3 -20
ELDFG-03- % -3C2P AMB-EL-03-2P-1- % -20

I Instructions
During piping work, special care should be taken so that the tank port “T” is constantly filled with hydraulic fluid. Because back
pressure is applied, using a check valve whose cracking pressure is about 0.04 MPa is recommended. Also, connect the tank port
piping directly to the oil tank, but do not connect it other piping. For this reason, be sure to immerse the pipe end in fluid.
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The direction can be altered 5.5 Dia. Through
to every 90 degree angles. 9.5 Spotface Pressure Port “P”
Air Vent 4 Places Culinder Port “A” Air Vent 3 Hex. Soc.
3 Hex. Soc. 405 y 3 Places
3 Places N .
2 fuaery

0.

32.5
31
1
L@

[
T
Cylinder Port “B”

1, 2: Power Supply Terminal

Cable Departure ) .
Cable Applicable: Tank Port “T” 3: Earth Terminal
Outside Dia. - 8-10 mm O-Ring for the Ports (P, T, A, B Ports)
Conductor Area OR NBR-90 P9-N: 4 Pcs. Cable Departure
- 0.75-1.5 mm? Cable Applicable:
148.5 186.5 Outside Dia.
-+ 4.5-7 mm
48 82 133 37
I Conductor Area
27.5 -+-0.5-0.75 mm?*
%v%
®©
| ©
)
FanY
K ©
10 )
ol
. / 11
Manual Actuator M
6 Dia. (O-Rings Furnished) 65
335

Note) For valve mounting surface dimensions, see the dimensional drawings of sub-plates (page H-8) in common use.

ELDFG-03-%-% -XY-10 Mounting Surface: Conform to 1ISO4401-05-
R Pressure Port “P”
Air Vent 7 Dia. Through Cylinder Port “B”
2.5 Hex. Soc. 10.5 Spotface
4 Places The direction can be

Cylinder Port “A” 54 / altered to every 90 degree angles.

_
© J There are two tank ports “Ta” and “Ts”,
£ = © however, “Ta” may be used alone.
AR =
” ‘ a
fe=
« —— Air Vent
Tank Port “TA” '3 Hex. Soc.
Tank Port “Te” * 1 2P Supol T2 Plaf:esl
O-Ring for the Ports (P, T, A, B Ports) » - Fower supply 1erminal
AS568-014(NBR-90): 5 Pcs. 3: Earth Terminal
gaE}e zep:la'nulrj Outside Di 4.5-7 Cable Departure
able Applicable: Outside Dia. - 4.5-7 mm ble Applicable: Outside Dia. - 8-10
Conductor Area --- 0.5-0.75 mm? Cable Applicable: Outside Dia. ) 8-10 mm
Conductor Area -+ 0.75-1.5 mm
192 173
37 138.1 91 70
39 37 27.5
- SOL b ~
~
3 | 2
o ® ©
e =9 "
1
Mounting Surface Manual Actuator \

(O-Rings Furnished) 365 6 Dia.

Note) For valve mounting surface dimensions, see the dimensional drawings of sub-plates (page H-53) in common use.
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M Input Voltage vs. Flow Rate

ELDFG-01-3-3C2/3C40 ELDFG-01-#-3C2P
Valve Pres. Diff. : 1.2 MPa Valve Pres. Diff. : 1.2 MPa
Viscosity : 30 mm?/s Viscosity : 30 mm?/s
40 40 .
! 5 L/min ! - 35 L/min
2 _ 30 — 2 _ 30| a
c = | .
°§ IS /[ _~)20 Limin s E 20 L/min
o 20 P T / /r (g} 20— PT /
= = .
10 /|10 Umin ol /A 10 L/min
Input Voltage V DC /) Input Voltage V DC s
-10 -8 -4 0 a -10 -8 -4 0
4 8 1 4 8 10
Input Voltage V Dg 2y Input Voltage V DC
10 L/min 7 -10 10 L/min 7
1/ o / i ]
20Umin= T /T A0 S g 20 Umin / [DAB 170 2
T g0 25 ALt a0 25
35 L/min.~ | = 35 L/min | =
-40 -40
ELDFG-03- *-3C2/3C40 ELDFG-03- *-3C2P
Valve Pres. Diff. : 1.5 MPa Valve Pres. Diff. : 1.5 MPa
Viscosity : 30 mm?/s Viscosity : 30 mm?/s
100 I 100 I
o 80 Ag 20 L/min o 8ol g _180 L/min
S £ — [\ ge v
p L A < . - ool )]
2 B 40 L/min 2 [~ 40 L/min
T 40 = = 40 ~
/ P
L~
Input Voltage V DC 20 /'/ Input Voltage V DC 20
-10 -8 —4 0 -10 -8 -4 0
Zd 4 8 10 7 2 8 10
//// —20 Input Voltage V DC / —20 Input Voltage V DC
40 L/min L/ —40 o 40 L/min / 40 o
/ AB — S AB g ¢
/ &= / _ ~
7 - 607 § 60 L E
] - o
80 L/min ¢~ Fr| 802 80 Limin - FT 180 &
Y | |
‘ ~100 ‘ -100
I Input Voltage vs. Spool St.
ELDFG-01-:-3C2/3C40 ELDFG-01-%-3C2P
g 15 3 o 15 —3
El AB | E E AB | E
.10 2 - 2 10N e =
o PT |© & g Q : \\ PT A
28 z =2 z
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o
A 010 - -~ 0 4 8 10 0 9 A ?O - - 0 4 8 10 0 g
- — < - — - <
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1 05 7 - > -05 7
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a 2[4 10327 7 2| AP N-10 2
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A A g A g
-3 -1.5 » -3 -15 @
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%l Step Response (Example) Viscosity : 30 mm?/s
The values were measured on independent valves. They vary by circuit.

ELDFG-01-35-3C2/3C40 ELDFG-01-35-3C2P
Supply Pressure : 2 MPa Supply Pressure : 2 MPa
@ Flow Rate : 35 L/min AB Flow Rate : 35 L/min
h i
. \ . H
Step Signal 0 1007 ) Step Signal ) -100% 0
] L
10096 | 85L/min (100% 35L/min
0 0 0 0
Travel of Spool o Travel of Spool
20ms 20ms
| | [ ]
i e
PT
] =
20ms 0 20ms
. 0 R . el
Step Signal Step Signal 5 ‘ e 0
%| 35L/I
100%1 35Umin | L/ N 105" ~ i mn| |/
I I
Travel of Spool 0 +1‘OO‘°/ o 0 Travel of Spool 0 -1‘-1 O‘O?o 0
ELDFG-03-80-3C2/3C40 ELDFG-03-80-3C2P
n e Supply Pressure : 4 MPa ae Supply Pressure : 4 MPa
Flow Rate : 80 L/min Flow Rate : 80 L/min
PT PT
[ ] [T
= 20ms
20ms =
Step Signal 0 7 9 Step Signal 9 7 9
\_100%]| | 80L/min \ 100% 80L/min
Travel of Spool 0 _‘1 O‘O% 9 Travel of Spool 1 00“% 9

o

nE)
NGBS
Am

.
. +100%_ | [ | | |
Step Signal - . +100% | | | | |
0 100% _ 80L/min 0 Step Signal [ 507 BOLmin 5 >
[ S
<
Travel of Spool ) 5 Travel of Spool 0 0 z
20ms =
= 20ms "g’
=]
| | ‘;
2
T
2
I Frequency Response <
<
Input Signal : 0 + 25 %V S
Primary Pressure : 14 PMa ‘g
Viscosity : 30 mm?*/s =
(=
ELDFG-01-35-3C2/3C40/3C2P ELDFG-03-80-3C2/3C40 ELDFG-03-80-3C2P §
-
Frequency Hz Frequency Hz Frequency Hz S
2 5710 20 5070100 2 5710 20 5070100 2 5710 20 5070100 2
0 0 — 0 V. | ©
5 G} N DY i AN 4 \11‘\ &
- - am D - -

A OERE 2 Gain PNY g Pl Gain N\ =
* 100} %10 L ° I © 9010 A 8
%-100 = Phase - 2 A i - ! \ =
= g = \ K Phase A k] g Phase 71\ o

E-150[“15 ) o\ & -135[9-15 ek

A \
-200! -20 ) -180L -20
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I Two Stage Type Directional and Flow Control Valves

I Specifications

- Model No. ELDFHG-04 ELDFHG-06
Descriptions
Rated Flow . 350
Valve Pres. Diff.: | MPa  /min 280 500
. 350: 35
Max. Operating Pressure MPa 35 500:31.5
350
pp— . “T” Port : 35
Proof Pressure at Return Port *' T"Port: 31.5 “Y” Port : 21
(External Drain) MPa g . 500
Y” Port : 21 “T Port : 25
“Y” Port : 21
Proof Pressure at Return Port MP 21
(Internal Drain) a
Pilot Pressure *~ MPa 1.5-31.5

Pilot Flow **

16 L/min or more

350: 16 L/min or more
500: 19 L/min or more

Null Leakage ** Ps=14 MPa,

3C2: 3 L/min or less

3C40: 4 L/min or less

Pp=14 MPa 3C2P: 10 L/min or less I
Step Response  (Typical Rating) 13 ms 350: 15 ms
(0>100%) Pp=14 MPa 500: 18 ms
Frequency Response (0+25%V, Phase) 350: 40 Hz
46 Hz (90 d —
Pp=14 MPa 2(90degree) | 5. 39 gy, (90 degree) 16156
Water - Proofness 1P64
Operating Temperature Range -15-+60 °C
[ [ |
T N )¢ | H
Spool Type 3c2: 3C2P: 3C40: )] Graphic Symbols
T T (Zero Rap) T T T
i 350: +5 mm
A te Spool Stroke to St
pproximate Spool Stroke to Stops +5 mm 500" +7 mm
Main Spool End Area cm? 7.1 8
Rated Current A Max. 2.5
Coil Resistance [20 °C] Q 39 Internal Pilot / Internal Pilot /
Approx. Mass ke 10 350: 18 External Drain Type Internal Drain Type
500: 19
¢ 1. Return pressure should be less than the actual supply pressure.

*2.

the actual supply pressure to main valve.
3. Pilot flow is calculated with the above step response time at pilot pressure 14 MPa.

*4.

Added up leakage of main and pilot spools are stated.

I Model Number Designation

Pilot pressure should be between 1.5 MPa and 31.5 MPa, and should exceed 60% of

External Pilot /
External Drain Type

External Pilot /
Internal Drain Type

ELDFH G -04 -280 -3C2P -XY -E T -10
Series Type of Valve Rated Flow Spool Type Direction Pilot i Drain Design

Number Mounting Size L/min P YP of Flow Connection ' Connection | Number
ELDFH: 3c2 3C40 None: | None:
I’_I[}gh %?SPOHSC 04 280 Internal | External 10
Sfy\;g ) G: ) Pilot i Drain
Proportional Sub-Plate 3C2P XY : Meter-in |
Electro-Hydraulic | Mounting 350 Meter-out E: LT
Directional and 06 : | Internal 10
Flow Control 500 E?(temal , [nlerna
Valves (Zero Lap) Pilot 3 Drain

E Series

High Response Type Direction

i
al and Flow Control Valves




I Applicable Power Amplifiers

For stable performance, it is recommended that Yuken's applicable power amplifiers be used (for details see page H-190).

Model Numbers

Power Amplifier Model Numbers

¥ Accessories

3C2
ELDFHG—O4-28O-3C 40

AMB-EL-04-2- % -20

@ Mounting Bolts

ELDFHG-04-280-3C2P

AMB-EL-04-2P-2- % -20

3C2
ELDFHG—O6—350—3C 10

AMB-EL-06-3- 3 -20

ELDFHG-06-350-3C2P

AMB-EL-06-2P-3- % -20

Model Numbers Socket Head Cap Screw Qty.
M6 X 55L 2
ELDFHG-04 MI0 X 60 L 4
ELDFHG-06 MI2 X 85L 6

3C2
ELDFHG—O(S-SOO-3C 40

AMB-EL-06-4- % -20

ELDFHG-06-500-3C2P

AMB-EL-06-2P-4- % -20

Connector

ELDFHG-04-280- * -XY-3* - -10

Tank Port “T”

The direction can be
altered to every 90
degree angles.

Mounting Surface: Conform to 1ISO4401-07-07-0-05

Pressure Port “P”

Pilot Pressure Port “X”

10.5 Dia. Through

17.5 Dia. Spotface
4 Places

77

1 [0
- o A @ O-ring for the ports
° 3 @ I~ T @ @[ P, T,A, B port: OR NBR-90 P22-N
3 —¢-|C | e X, Y Port: AS568-012(NBR-90)
1, 2: Power Supply Terminal
g 50 3: Earth Terminal

Cylinder Port “A” Pilot Drain Port “Y”

6.4 Dia. Through

11 Dia. Spotface Cylinder Port B

2 Places ‘ Cable Departure
. \ Cable Applicable:
- ‘ | Outside Dia.
[ ‘ Cable Departure - 4.5-7 mm
Air Vent | Cable Applicable: Conductor Area
3 Hex. Soc. 3 Places ! | Outside Dia. -+ 0.5-0.75 mm?
! Position Sensor -+ 8-10 mm
o ‘ for Pilot Spool ! Conductor Area , -
g = B +0.75 - 1.5 mm?
: — g i -
%ﬂ @i [
Air Vent A |
2.5 Hex. Soc. T

206

194

136

82

38

(7]
(3
=
«©
=
©
=
[ =
o
(&)
=
=
(TS
=]
f =
«©
<
f =
=
=
(3]
[
=
(=]
[
S
=
D
f=2}
(1]
=
o
g
[

N

7

| —

| 4/ .

! Locating Pins Mounting Surface
|

|

/" Position Sensor
for Main Spool

3 Dia. 2 Places (O-Rings Furnished)

Note) For valve mounting surface dimensions, refer to page H-170.
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H-170

YUREN

ELDFHG-06- 3 - 3 -XY-3 - % -10 Mounting Surface: Conform to 1S04401-08-08-0-05
Tank Port “T”
Connector Pressure Port “P” i i wy
The direction can be altered Pilot Drain Port Y
to every 90 degree angles. 350: 371
500: 375

55 / /130.2

13.5 Dia. Through @ O-ring for the ports
20 Dia. Spotface J 53.2 & .p
6 Places P, T, A, B port:
AS568-123(NBR-90)...350 L/min
AS568-126(NBR-90)...500 L/min
X, Y Port: OR NBR-90 P14-N
| T AN
~ ol ; - -
- @ A :!© fa >
g “/ <=7 \J +
«° )ﬁ 1, 2: Power Supply Terminal
3: Earth Terminal
Pilot Pressure Port “X” | Cylinder Port “B” . .
- : - Cable Departure Cable Departure
Cable Applicable: Cable Applicable:
Outside Dia. Outside Dia. -+ 4.5-7 mm
-+ 8-10 mm Conductor Area -+ 0.5-0.75 mm?
Conductor Area
Air Vent Position Sensor
3 1Ierxe.nSoc. fOI’ Pilot Spool I +0.75 - 1.5 mm* ; _

1

3 Places

232

220

206

162

/" Position Sensor |

o o /" for Main Spool
11.5 e —
/ 1:SIG.

/Mounting Surface
Locating Pins

\
|
1 (O-Rings Furnished)
|
\

6 Dia.
2 Places
Dimensions of Valve Mounting Surface
Prepare a mounting surface as shown to the below. ® ELDFHG-06
Also finish it finely.
130.2 7 Dia.
112.7 8 Deep
@ ELDFHG-04 94.5 2 Places
77 M12 Thd.
101.6 6 Dia. 2 Places 53.2 g‘;{)eep
787 (Ports “X7, “¥™) 294 1a1C6]>;ia 2 Places
M6 Thd. .50 _ I # | ,7,,?/,,,, (Ports X" “Y”)
T2 Deep 34 M10 Thd. R) & &
2 Places 17 Deep i !
18.3 4 Places i é} ()’/ ‘
© ‘ vo
Ao £ EY Bk
<1 T P &= © o ¥ ~ | | @
sagT | I8 T L D S |
S . . ® 2o le oo
L mNEN [ — A
AN\ arS 17.5
L ,‘3”7!, N A = 295 ELDFHG-06-350 :
65.8 === 27 Dia. 4 Places
3.6 Dia. 88.1 20 Dia. 4 Places 100.8 %IED];:K-Z—SE—CSJ:O :
gll))lzzgs (Ports “P”, “T”, “A”, “B") (Ports “P”, “T”, “A”, “B”)

E Series

High Response Type Directional and Flow Control Valves



I Input Voltage vs. Flow Rate

Valve Pres. Diff. : 1 MPa

Viscosity : 30 mm%/s
ELDFHG-04 ELDFHG-06
400 ‘ 700
2 T o 600 [ ‘7::5(‘)0 L)min’
SE T 2 E ool B A~
£ 3 200 ~ g3 =
T T
Input Voltage V DC 100 7 Input Voltage V DC 200 VA 1350 L/min
-12-10-8 6 -4 2 [/ -12-10-8 —6 -4 —2 d [
02 4 6 8 10 12 [ /02468101c2
i Input Voltage V D
/ _100 Input Voltage V DC 350 L/mm) / _ppg put Voltage
200 5 ¢ S
AB _| 0; E /(’ AB —400 § E
—{-300 2= ~ ] e
o 500UmL7PT7_600u_
L1400 L1 ——1-700
¥ Load Flow Characteristics Viscosity : 30 mm?s
ELDFHG-04 ELDFHG-06
1800 T T
1600 2800 ELDFHG-06-500
E 1400 2400
5 1200 c
€ 2000
£ ~N
5 1000 £ . ~—_ \
800 N
E3 L
£ 600 f 1200 w\ \\
400 B ELDFHG-06-350
200 \ = 800 \\\Q\
0 5 10 15 20 25 30 35 400
Load Press. Diff. MPa
0 5 10 15 20 25 30 35

1 Step Response (Example)

Viscosity : 30 mm?%/s

Load Press. Diff. MPa

AB ELDFHG-04 ELDFHG-06-350 s ELDFHG-06-500
X N
PT PT 5
Step +100% Step |10 +100% Ste +100%
Signal |0 [ ] 0 Signgl [l 0 Signgl 0 | | 0
+100% [ +100% \ +100%
»
I 10ms ‘ I 10ms \ 10ms \ g
Travel of I e \ Travel of l had \ Travel of j [+ \ s
Spool |0 ‘ 0 Spool |0 Spool [0 ‘ 0 2
[=]
AB AB AB =
[
il il 1] S
Step P T Step 2T Step P T =
Signal [ —-100% 0 Signal [0 —-100% 0 Signal [Q —-100% 0 &)
(e
Travel of Travel of Travel of
Spool ‘ 0 Spool |0 \ / Spool |0 \ / 0 g
\ / £
\ 10ms 10ms 10ms <
\ / \ s
-100% Ji \| | -100% ) \| [ -100% o
| || | || | || [=]
[
o
>
. ol
I Frequency Response Input Signal : 0 25 % 5
Hydrauric Circuit : Port A/B Closed =
Supply and Pilot Pressure : 14 PMa N
Viscosity : 30 mm?/s g
ELDFHG-04 ELDFHG-06-350 ELDFHG-06-500 =
Frequency Hz Frequency Hz Frequency Hz
0 0 2 5 710 20 5070100 0 0 2 5 710 20 5070100 0 0 2 5 710 20 5070100
T I
sl -4 e 4l — HH af -4 S 7
% Phase b % Phase & Phase
© 80 -8 - © 80 -8 © 80f -8 N
° Gain N ° - o Gan
g120p @ 31201 @ Gain g120f @ N
E160f = £160 £ Z160f =
S S S
200 200 200
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