| GROUP 2 ELECTRICAL CIRCUIT

DESTINATION

AC CONTROLLER GND

15 5w

TO:STARTER 'B" TERM.

BLOWER MOTOR GND

AC 24V

AC CONTROLLER B+

AC CONTROLLER B+

AC COMP

AC CONDENSOR FAN

ILLUMINATION

>

R-CON

DESTINATION

CASSETTE RADIO 24V

ILLUMINATION

CASSETTE&ROOM LAMP B+

NC

CASSETTE GND

NC

BEACON LAMP

CABIN LIGHT

NC
CABIN HARNESS

DESTINATION

SPARE SW

SPARE SW

START KEY (START SIG)

START KEY (ACC)

START KEY (BR)

START KEY (COM)

HEAD LIHGT SIG

30074ELO3

WORK LIHGT SIG

WIPER DRIVE SIG
PRE HEAT SIG

SW PANEL 24V

CABIN LIGHT SIG

HEAD LIHGT 24V

WORK LIHGT 24V

WASHER SIG

GND

TRAVEL ALARM SIG

CABIN LIGHT 24V

NC

NC

NC
RH CONSOL

DESTINATION

‘QUICK COUPLING SW 24V

‘QUICK COUPLING SW SIG.

OVERLOAD SW

OVERLOAD SW

WIPER MOTOR 24V

GND

CIGARLIGHTER 24V

CIGARLIGHTER ILL.

10

WIPER DRIVE SIG.
INT. SIG

il

WASHER PUMP

ECONO SW

WASHER SIG

CLUSTER 24V

9

10

CLUSTER SERIAL+ (RX)

1

CLUSTER SERIAL- (TX)

12

ECONO SW

13

ECONO SW

14

NC

15

NC

RHS

IDE HARNESS

DESTINATION

POWER MAX SW

POWER MAX SW

OIT DECEL SW

OIT DECEL SW

NC

SAFETY SW (Com)

SAFETY SW (NC)

SAFETY SW (NO)

8
LH CONSOL

DESTINATION

ENGOILPS

N.C.

ENG OIL FILTER PS.

SHIELD EARTH

NC.

WATER TEMP SENDOR

WATER TEMP SENDOR

NC

PUMP EPPR V/V.

PUMP EPPR V/V.

TACHO SENSOR

TACHO SENSOR

ESS ENG REAR

P1.P2P3 B+

NC

P1,P2,P3 GND

PUMP1 PRESS SIG

PUMP2 PRESS SIG

PUMP3 PRESS SIG

ESS PS

ALTERNATOR(R)
N.C.

START RELAY(GND)

START RELAY(POWER)

AC COMPRESSOR

ALTERNATOR()
NG

HARI

+ ELECTRICAL CIRCUIT(1/2)

PRE-HEATER RY(CR-23)
ESS ENG FRONT

128

e
H
%
H
H
3
=
3
3
8

WORKING PS

WATER TEMP SENDOR
BOOM UP PRESS
BOOM DOWN PRESS
MAX FLOW SOL

ENG OIL FILTER SW.

ACCEL ACT()

5
g
g
8
E

EARTH 1

‘GAN_GND(J1939-GND)
GND (MAIN)

RS232 (TXD)

PUMP EPPR(:)

SERIALAX

ACCEL ACTUATO

sR 105
aL 103
FUSE BOX <l
HE
OO0 00QO0E0 500 ik N wn i on
N EEE BE 9|2 ._
HORN « - m
. . N 8 . R . BATTERY
s g s s N . N 2z s B s
B g 5 8 « HEFEBEHANREDBREE A &l B g B 8 —— ravxz
c HEE R PR E P EEEEREEREEEEH : : I3 m
o o= N EHEBEEHMEEHEE EEREPEEE EE HE & £ - =
8 g 8 A HEEEHEE P EEEEEEE EEEEHE EEEE g o g :
g 5 g 3 HEEEHEEEEEEEEHEEEEHEHEHHEBEEE H g H 3 K
z|c|d s
2|z (> |>|5|E|a|>|5|5] 4|3 « z 5
EH 8| H &|c|> oo
i MEINE s 2 e
B @ 8 <|alg S|
81828 M = @88 MASTER SW o
111
G4
3
102
200
101
) € o pos
oA G :
DIoDE
‘ w o pos
2 v :
100 DIODE
P
16A W :
DIODE
112
EARTH 1
= 106 e OZm‘mw o
o or( Pa
R/DRYER
O G31
6H
EARTH 2
18
2 Vv
WORKLAMP LH
ce g B3 o B G
6 o |0 gl 2a v g
: 2 o LXgel
ST___BW o WORK LAMP RH
6 R 4 3 @
HEAD LAMP B
EARTH 1 OPTION
2 PS BOOM AUTO-IDLE PS
10a e N2
B0 v | A
O/
WASHER PIP
TRAVEL P/S
2 v CN-140
a19 ) W W
QUICK COUPLING
95 Gr ON-68
Ge B 5 | Mo%z.x
BREAKER SOL.
FUEL HEATER
60 BW CN-137
T
MAX FLOW
s m 55 ow CN-133
ERCI .
@ @ BOOM PRIORITY
(@) Qs
5 oo W % _n Rt
N EARTH2 EARTH2
FOWER MAX
G10 N
64 w 70,
e
G TRAVEL
76 s CN-68
109 R R
SAFETY SOL
121 19A v CN-81
5 v
12 TRAVEL BUZZER
17 Gr Cas
9 B ora &7 55
15A w
7w
Og7a e
7AW DD 3 SAFETY
CN-92
48 Y
52 L
1
2 of
18
3
4
s
6
g | |
7 107 .
3 wlg
Y
b
2
D 5
RESISTER
21E7-4000
&
o~ of - o < |«
FEEE 8 9 g 3 o||alggsls Yrg 8 ] FEERSE ol 8lz FqT
<
g = s N 5
A . H & 5 o 3| |8z|2[8]e|= H 3 a|>|s| «|ofa| > @ ola| «fz|8
o] e 5 288es Rhexsansssg ] i
> k3 + o
FUEL 5 © 1 HE
SENSOR AIRCLEANER [l
SWITCH EHU

4-3



ENGINE HARNESS REAR

ENGINE FRONT HARNESS

- ELECTRICAL CIRCUIT(2/2)

30007A4ELO4

4-4

INLET M/ACT TEMP M/ACT MODE(D/FOOT) MODE(VENT) RESISTOR RELAY(HI) RELAY(M2)
2 A7 2/
@ || S i @ || @ <2 | |f @ 21| | 2L ewowen
s s 2rars
Eseear| Fasvrer|[fvovoor|rasvrar| GaEE || =l
0 o - -
500838386 Sésosllcocdss 55556)[R898] | s L CDd2 1w M
- 1. - o e - T s 1| CPUCONTROLLER
S 2| sl-| 8la| 8 3 8 =[~| 9| & <s SiG 202 - , . o 2 2 | NC
° o wlg| ele| = s o alzl <lel e ZF|F|-| 2le|E|o| 8||Z|E| 8- GND £ , e 3 3_| CPUCONTROLLER
e 2| =8| =|2| s ] RIS PUMP1 PRESS(21EG-32200) 4 4_| CPUCONTROLLER
818|818 2la|als| =|8|s|8] 8|8 4 wn 5 5 | CPUCONTROLLER
5
L CDA3 L 6 6| CPUCONTROLLER
2av n
sic 8ozt 28
w B 2A
GaND %)
PUMP2 PRESS(21EG-32200) o
o
=)
12 en OWAT [NO.| DESTINATION o
> 1 1| GNDCONTROLLER) | —, PUMP3 PRESS(21EG-32210) 2]
o2 2 | GND(BLOWER) ]
6 RY @) w
3 3| FUSE(G)
LR 4 | nC o Z
3 2R o
30w 5 5 | FUSE(Battery) o <
6 6| DPS(COMPRESSOR) | <¢
31 Ly I
F— 7 7| CONDENSOR FAN
s 8 | ILLUMINATION
R R R R B R IS R R DR @
5 ON-21
2|z|c|o| 4l |Z|glg|a|a|a|5|gle|z|> HAHEREEEEE oo
z|3|5|a|o|>|0|a|2|3|5|3|5|2|F|3|3 G|5|E|Z|o|lx| &|6|6 " s RS WIPER CUT B OVERLOAD SW QUICK COUPLING SW
cocoococococoo0oco0ococo000] [cooooodoocoso o] dg oxo— —> F4
FNmtwonooor 0T 0ORD [~uotbonooo oy &8 s |os i
== R_4A <
O 4
ERE e G 8 T
olalzz | | el | [lglels ) i
R REEEEREEREER EHH =(u)— S B
z| £l gSlC|Z(2| e o 4 = 5
HEEHEEHEEEEEEEEER |3 3|6|% 8
51555(2(2/2|2(2|2|8|=|=|= g HElg 212\ WIPER MOTOR hst Q §l
5(6/5|5(2|2€[2| 22|12 5 E|E €| 4|2 SHERREHHE s
HEEEHEHERHREEE g AIAE b|5| 2 DUCT > 5 >
e R EEE EEEE EHEREEE CEHBRE seton i @
z|z|2|E|B|2|2|2|2|2|2|2|a|2|=2|3|8| | |5|56|&|3|2 3|3|& El % o < &8 on
ACBHEATER CONTROLLER w E3 W
o ON-17 o
o]
10 1w Plw e M
2 2 8 B G3
3 3 aw o N[ ew 3 w
2 4 R s BN [=]
5 5 V v 1 G9 B 175}
6 6 L L 13 1F Gr
7 7 Br 8 Br 10 m
11
12 DESTINATION
WIPER MOTOR CONT FUSE
QUICK COUPLING SOL
OVERLOAD PS
CPU CONTROLLER
N-24
a Bw 12 o2 g Mﬂwcm
-V ST | @ s I OSE
Dl
SPEAKER RH (- ILLUMINATION
CIGARLIGHT SWITCH PANEL
SWITCH PANEL
CN-48 WASHER PUMP
Lo 16 CPU CONTROLLER
— wor 15 oss2
HOUR METER G 28
Lor 23
ROOM LAMP B 2
s G8
DESTINATION
1 FUSE L 12
2 R G 28
ILLUMINATION SWITCH PANEL
ECONO SWITCH NC
3 8
GND FUSE
FUSE
1Y FUSE FUSE
CPU CONTROLLER
s 8 GND FUSE
, CPU CASE EARTH
LI BEACON SW } GND
I o SWITCH PANNEL CPU CONTROLLER
U CPU CONTROLLER
CLUSTER NC
CASSETTE RADIO " %) NG
) NG
CN-144 ]
NC 10| = NC
TR P 2
e a0 oL <
[ |4 1 I_o n‘A@ T
ECR— CE
o
NC 59 w16 v >
[2evoutrur |6 CAB LIGHT =
v 1 m
[rezavmeur |7 Q
[N 8o
Musdmmaron ] s o222 " o o osst g,
T % o
No 8 5A 9o—@—t0| 00,
G
REMOCONE Nm e N s |70y 4o s 5 CNO NO. DESTINATION
7 M or 20 9 m 1 1 GND
BEACON LAMP 1 * 1% - o 2 2 | HORN RELAY
s - w- 3 3| FUEL WARMER
8% ar 14 TS 4 4| WIPER CONTROLLER
w L7 W 5 5 | CPUCONTROLLER
SPARE SW 13 Gor 3 6 CPU CONTROLLER
o 7 7_| CPU CONTROLLER
B Gi s 8 | NC
G B6A
15 G
cD-19 L um
~_ ow 4 Y 16 16 Y
~B . o FUSE
BEACON LAMP
ENG. OIL FILTER SW. “M or FUSE
or BRAKER SOL
cD-8 S 6 19 8 NC
B 2 T FUSE
o m< SAFETY RELAY
WATER TEMP SENDOR 23 v POWER RELAY
DIODE(DO-2)
B __G3 24 W ncOmmA 0-2)
cD-18 G 5A
o T e DESTINATION G 15
Aﬂg d i CPU CONTROLLER 2 R HEAD LAMP
I NC iy WORK LAMP
ENG OIL PRESS 4_ow CPU CONTROLLER o 17 26 W
r o e WIPER CONTROLLER
NC ﬁ o K CPU CONTROLLER
2 8 Ne o 1R £ FUSE
— CPU CONTROLLER r CABIN LIGHT
CPU CONTROLLER GY 5 29 Gr FUSE
5 L No wa N FUSE
6 v PROLIX SW o 5 WIPER CONTROLLER
Ea— PROLIX SW B G5 31 o GND
e CPU CONTROLLER BW 324 CPU CONTROLLER
CPU CONTROLLER 1_R FUSE
8 S ww ws SEAT HEATER
2 ° 40 SPARE
7 % o 1A NC
s [s
! 40
30|
o o4 w CS2 -
2 1 s |z
Bw 32 23 v ol o - |®
E = |5
FUEL WARMER 2 R so| T pe|¥
cs-82 40| 1 28|k
IR 21 B =5|E
o =33
9= @10 M W 33A o6 =96
o 1 [0 Es
6 |70] . 1)
2 sol Y 16A (4]
7 5 [50] CN-116 Ll
! 40 =z
30 CABIN LIGHT 24V R
w33 <<
60R 2 H
FROM BATT.RY 10
s w CN3 NO.|  DESTINATION HEAT SEAT m
1 1| FUSE(12) oses
s 4 s 02 2 | NG o 10| 100 n WORK LIGHT 24V
o 2 2 ar 3 3 | GND 2 HEAD LIHGT 24V
s W 4 4 SAFETY RY s 80|
5 5 | AC COMPRESSOR RELA! 70|
START RY LI 6 6 | CPU.DIODE(DO-1) 2 60|
R 7 [ NC 7 sol Y 16E
1
s 8 | PREHEATER COILRY. 40| WIPERMOTOR DAVE
30 WORK LIGHT OUT
29 G 34
1 1 [ HEAD LIGHT ouT
SPARE SWITCH PANEL
w4
20]
[No.]  DEsTINATION [%)]
[ Teno (2]
|2 | CPU CONROLLER 1]
CR-24 [ 3 [anp P4
N8 Gw 6 4 | CPUCONROLLER m
s [nc I
["6 [ anD
AIR-GRID HEATER RY [7 Tne I
HEATER s [ saFeTvsoL -
CN-28
=W 5
AC COMP =
SAFETY SW




1. POWER CIRCUIT
The negative terminal of battery is grounded to the machine chassis through master switch.
When the start switch is in the OFF position, the current flows from the positive battery terminal as
shown below.

1) OPERATING FLOW

Battery — Battery relay — Fusible link (CN-60)
— Fuse box (No.1) [: l/conn (CN-8(12)) —= Start switch (CS-2(1))

Power relay (CR-35(30)]
— Fuse box (No.2) — l/conn (CN-10(6)) [: Room lamp (CL-1(2)) — Door switch (CS-1)
Cassette radio (CN-27(11))
— Fuse box (N0.3) — I/conn (CN-11(4)) — AC & Heater controller (CN -116(3, 4))
— Fuse box (No.4) — l/conn (CN - 5(4)) — l/conn (CN -17(5)) Wiper motor controller
E (CN-141(7))

Wiper motor (CN-21(4))
— Fuse box (No.5) — CPU controller (CN-50(7))
— Fuse box (No.6) — l/conn (CN - 11(5)) — Relay(Hi, M2)
x I/conn : Intermediate connector
2) CHECK POINT

Engine Start switch Check point Voltage
© - GND (Battery 1EA) 10~12.5V
@ - GND (Battery 2EA) 20~25V

OFF OFF

@ - GND (Battery 2EA) 20~25V
@ - GND (Fusible link) 20~25V

 GND : Ground
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RELAY(M2) RELAY(HI)

3L

POWER CIRCUIT
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2. STARTING CIRCUIT

1) OPERATING FLOW
Battery(+) terminal — Battery relay(CR-1) — Fusible link (CN-60)
—= Fuse box (No.1] — I/conn (CN-8(12)) — Start switch (CS-2(1))

(1) When start key switch is in ON position
Start switch ON (CS-2(2)) — l/conn (CN-8(11)) — Battery relay (CR-1)
— Battery relay operating (All power is supplied with the electric component)
Start switch ON (CS-2(3)) — I/conn (CN-8(10)) — Power relay (CR-35(86) — (87))
— Fuse box (No.12) [: I/conn (CN-3(1)) — Alternator (CN-74(2))
Safety relay (CR-5(87))

(@) When start key switch is in START position
Start switch START (CS-2(5)) — l/conn (CN-8(9)) — Anti-restart relay (CR-5(86) — (30))
— l/conn (CN-3(4)) — Start relay (CR-23)

2) CHECK POINT

Engine Start switch Check point Voltage

- GND(Battery)
- GND(Start key)
- GND(Battery relay M4)
OPERATING START - GND(Starter B*) 20~25V
- GND(Starter M)
- GND(Start relay)

(

- GND(Battery relay M8)

Qe 60 6 6 6 o

% GND : Ground
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STARTING CIRCUIT
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3. CHARGING CIRCUIT
When the starter is activated and the engine is started, the operator releases the key switch to the ON
position.
Charging current generated by operating alternator flows into the battery through the battery relay
(CR-1).
The current also flows from alternator to each electrical component and controller through the fuse box.

1) OPERATING FLOW

(1) Warning flow
Alternator "I" terminal — I/conn (CN-3(6)) — CPU alternator level (CN-51(95))
Cluster charging warning lamp(Via serial interface)

(@ Charging flow

Alternator "B*" terminal —— Battery relay(M8) Battery(+) terminal
[: Fusible link (CS-60) — Fuse box

2) CHECK POINT

Engine Start switch Check point Voltage
O - GND(Battery voltage)
@ - GND(Battery relay)
Run ON ® - GND(Alternator B terminal) 20~30V
@ - GND(Alternator | terminal)
® - GND(CPU)

% GND : Ground
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CHARGING CIRCUIT
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4. HEAD AND WORK LIGHT CIRCUIT

1) OPERATING FLOW
Fuse box (No.14) [: Head light relay (CR-13(2))
l/conn (CN-7(7)) — Switch panel (CN-116(9))
Fuse box (No.15) — I/conn (CN-7(8)) — Switch panel (CN-116(10,11))

(1) Head light switch ON
Head light switch ON (CN-116(1)) — l/conn (CN-7(1)] — Head light relay (CR-13(3)—(4))
Head light ON (CL-3(2), CL-4(2))
l/conn (CN-10(2)) — Cassette radio illumination ON (CN-27(7))
I/conn (CN-11(8)) — AC & Heater controller illumination ON
l/conn (CN-6(8)) — Cigarlight (CL-2)

() Work light switch ON
Work light switch ON (CN-116(2,3)) — I/conn (CN-7(2)) — I/conn (CN-12(1))
— Work light ON (CL-5(2), CL-6(2))

2) CHECK POINT

Engine Start switch Check point Voltage

D(Fuse box)

D(Switch power input)
D(Switch power output)
D(Head light)

STOP ON 20~25V

D(Head light relay input)
D(Head light relay output)

D(Fuse box)
D(Switch power input)

® Qe 6 & 6 O 0

STOP ON 20~25V

©

GN
GN
GN
GN
-GN
GN
GN
GN
GND(Switch power output)
GN

S

(
(
(
(
(
(
(
(
(
(

D(Work light)

% GND : Ground
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HEAD AND WORK LIGHT CIRCUIT
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5. BEACON LAMP AND CAB LIGHT CIRCUIT

1) OPERATING FLOW
Fuse box (No.17) —= I/conn (CN-8(3)) — Beacon lamp switch (CN-23(6))
Fuse box (No.16) — I/conn (CN-7(12)) — Switch panel (CN-116(16, 17))

(1) Beacon lamp switch ON
Beacon lamp switch ON (CS-23(2)) [: Switch Indicator lamp ON (CS-23(9))
l/conn (CN-8(4)) — l/conn (CN-10(10))
— Beacon lamp ON (CL-7)

(@ Cab light switch ON
Cab light switch ON (CN-116(7, 8)) — I/conn (CN-7(6)) — l/conn (CN-10(11))
— Cab light ON (CL-8(2), CL-9(2))

2) CHECK POINT

Engine Start switch Check point Voltage

(

(Switch power input)
STOP ON ( 20~25V
(

Switch power output)

()

ND(Beacon lamp)

()

ND(Fuse box)

(

(Switch power input)
STOP ON ( 20~25V
(

Switch power output)

® Q0 ® 6 6 6 6 .

- GND(Cab light)

% GND : Ground
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BEACON LAMP AND CAB LIGHT CIRCUIT

[SIE
O 1
oo/ 0
of O
o/t o
to ——OE
9
X08 3sn4 °©
A\f¢ o
v
ENVES B © ®
€\ o
Ao e
d/d ¥3 7114 73N4 o
€ QIONT 108 8NO
10S AL3AVS
o O > O
| QIONT10S
[se
T3AVHEL M %
17| o
= 1VaH-3¥d = O =
z - u 2 B 3
oL Y3LHOIT ¥YOIO @H @% Z >
e o] o
= NYOH — = m w
[ F=1 )= E—— P 1] ) o <
R H3LV3IH 80V bV« < SN 7| = o i
== ole\Llo O| [6] m oM
Vs dINVTNOOV3E A v v
ER o
52 s NV NIV E N e °1” of
sSHF—————
iz Vol dINVT MH0M -
e
&z Vs dINY1 avaH o
e )
oz HOLOW ¥3dIM - e
oy e o 8\ o
voe W HOLYNYALTY o s
=S
] Ve 73NV HOLIMS o ¢ Qw
=3
xz Vs HOLHYIANOD o9
S
i ndo oS
[ e ov/o
s 0lavy 3L13SSYD
eg————— oF
VoL ¥3LSN10 oz o m— O L} AVZ LHOITNISVD
_M; L o h m— O 91 AVZ LHOITNIBVO
ek 0L-NO o8k oIS "INI
- Ve +8Ndd ol WYY T3AVHL
o +43dIM ot
Cl=e5—— 8 ozt OIS ¥IHSVM
Ve Y3LV3H 8OV .
e S— o Otk AVZ LHOIT YoM | I
- Vs dINVT INOOY ° ool AVZ LHOM YoM | Z
b &4 A3M LYVLS s 0O o6 AvZ1OoHMavaH |
9%-NO L 0O — o8 1NO LHOIT NIgYD W
9 o h ot 1n0 WO NIgvD | =
) ¥0 =
o\¢§ o 09 AvZ ¥3MOd | T
[¢] o oS Lv3H-34d
O &\ O ovr IAIYA HOLOW ¥3dIM
oz oe 1NO LHOIT >HOM
oL oz 1NO LHOIT >HOM
L-NO oL 1NO LHOM avaH
9L1-ND

4-14



6. WIPER AND WASHER CIRCUIT
1) OPERATING FLOW

(1) Key switch ON
Fuse box (No.11) — l/conn (CN-7(5)) — Switch panel (CN-116(6))
Fuse box (No.4) — l/conn (CN-5(4)) — l/conn (CN-17(5)) [: Wiper motor controller (CN-141(7))
Wiper motor (CN-21(4))
Fuse box (No.13) [: l/conn (CN-6(5)) —= l/conn (CN-17(4)) — Wiper motor controller (CN-141(6))
Washer pump (CN-22(2))

(2) Wiper switch ON : 1st step(Intermittent)
Wiper switch ON (CN-116(15)) — l/conn(CN-9(4)) — l/conn(CN-6(10)) — l/conn(CN-17(8))
—= Wiper motor controller (CN-141(10) — (3)) — Wiper motor intermittently operating (CN-21(6))

(8) Wiper switch ON : 2nd step(Low speed)
Wiper switch ON (CN-116(4)) — l/conn (CN-7(3)) — l/conn (CN-6(9)) — l/conn(CN-17(2))
Wiper motor controller (CN-141(2) — (4)) — Wiper motor operating (CN-21(2))

(4) Washer switch ON
Washer switch ON (CN-116(12)) — l/conn (CN-7(9)) — l/conn (CN-5(1)] —= I/conn (CN-17(7))
—= Wiper motor controller (CN-141(9) — (8)) — l/conn (CN-17(6)) — l/conn (CN-6(11))
— Washer pump (CN-22(1)) — Washer operating
Wiper switch ON (CN-116(4)) — I/conn (CN-7(3)) — I/conn (CN-6(9)) — l/conn(CN-17(2))
Wiper motor controller (CN-141(2) — (4)) — Wiper motor operating (CN-21(2))

(5) Auto parking(When switch OFF)
Switch OFF (CN-116(15)) — Wiper motor parking position by wiper motor controller

2) CHECK POINT

Engine Start switch Check point Voltage

D
24V
D(Switch power input)
D

D

(

(

(Switch power output)

STOP ON , , 0~5V
(Wiper Power input)

(

(

GN
GN
GN
GN
GND(Wiper power output)
GN

® 0 6 0|6 o

0 or24V

D(Wiper motor)

% GND : Ground
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WIPER AND WASHER CIRCUIT
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