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Vertical Display

SYSTEM DESCRIPTION

The system monitors crane functions by means of
high accuracy sensors and continuously com-
pares the actual load with the rated load which is
derived from a copy of the machines capacity
chart which is stored in the computer memory. If N 7
an overload is approached, the system warns by
means of audible and visual alarms and is config-

ured to cause function kick-out. MicroGuard f

TEST 404
The Microguard 404 is a Rated Capacity Limiter — 100%
(RCL) System incorporating: Wy T ] |

a. Sensors:

Boom Angle Sensor
Superstructure Angle Sensor INFORMATION
Boom Length Sensor

Pressure Transducers L < ] I@Eﬁ'] IPMH L

Anti two-block Switches

ah wNnE

b. Computer Unit

c. Display Unit EM@[ J

DEDUCT
ERECTED | 0 o | STORED

WORKING
| AREA

FAULT DIAGNOSIS PROCEDURES

Faults in the system are detected automatically.
Each time the system is switched on, it goes

through a start-up self test which lasts about 2-3 = ttSELECT tﬁ

seconds. During operation a test can be initiated :

by pressing the test button on the main display. view|  szT| TCLEAR| DOWN)tUP
Faults in external sensors are detected by the
system without the need for self-test. If faults are
detected in the system during tests, they will be \
indicated in the following way:

OPERATOR ALARMS CONTRAST

(@) The word FAULT will appear in the
INFORMATION area of the main display.

(o) The red lamp and the audible alarm wiill
operate.

When faults occur in the system they can be
diagnosed by use of the Main Display.

)

PS

o

Professional Service & Repair Inc. Ps rinc.biz 706-718-0856

@



Vertical Display TROUBLE SHOOTING MANUAL Vertical Display

Details of faults may be obtained by pressing and
holding the test button. This will replace the
working screen with the fault screen. Information
will be displayed on the fault screen in four

sections:
AN / A External sensor faults.
B VO faults
TEST MicroGuard
404 AA C Computer Memory faults
100%%
D General faults
AAA B CcC DD
— Sensors I/1O Memory General
_— ™ JI! INFORMATION

i

< @ @ { d If a fault is detected by the system a number will

appear under one or more of the above headings.

AAA B CC DD This number will correspond to one or more Faults

000 0 00 014 which can be determined by looking up the

e appropriate code on the fault interpretation table.

@m | AREA This table can be found in appendix A of this

= ” I manual. If no faults are detected by the system
4 erecreo || 8°VF || stowen W "0" will appear under all of the headings.

AAA B cCc DD
000 %] 00 04

_J[SELECT )

VIEW| tsET | CLEAR |DOWN| UP The above would indicate a fault under the general
heading of D 4. Looking at the fault interpretation
OPERATOR ALARMS CONTRAST table found in appendix A, we can see that a fault

code of D 4 would indicate "configuration
\ uncalibrated". This means that this configuration

)
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MicroGuard 404

was not calibrated and cannot be used until
calibrated. Fault codes which indicate a problem
in more than one area will be a number corre-
sponding to the sum of the sensed fault codes.

For example if the fault code A 3 appears it would
be a composite fault made up of faults 1 + 2 and
would indicate a fault in both the piston and the
rod side pressure transducers and the fault code
A 12 it would be a composite fault made up of
faults 8 + 4 and would indicate a faultin both the
extension sensor and the boom angle sensor.

If the fault code indicates a problem in all of the
external sensors the most likely problem would
be the analog supply voltage. This voltage sup-
plies all of the external sensors. The fault code for
all external sensors would be A 127 which is the
sum of all of the external sensor fault codes.

When a fault is indicated in any sensor channel,
carry out signal voltage checks using a digital
voltmeter. Voltage checks are carried out at the
Relay and Termination Board. The Relay and
Termination Board is the termination of the in-
coming cables from the analog sensors.

The computer Unit is where all voltage, signals
and computer data is junctioned. This unit con-
tains its own power supply which takes an input
voltage of + 12 volts and converts that voltage
into the other voltages needed by the external
sensors and internal components in the system.

The computer unit consists of two main parts.
The Main Computer board and the Relay and
Termination Board. Both of these assemblies are
located in an enclosure which is called the
computer box. The computer box can be located
on the inside or the outside of the operators cab
usually behind the seat or on the outside back
wall of the cab.

Professional Service & Repair Inc. Ps rinc.biz

706-718-0856
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PRESSURE AINOANDAIN 1

A fault in a pressure transducer is such that a fault
on one channel can cause a fault in the other
channel. To determine which transducer is at fault
use the following procedure:

1.

Access the Termination Board.
(refer to page 18 of this manual)
Check the Analog Drive Voltage.
(refer to page 19 of this manual)

Access the calibration routine by pressing and
holdingthe SELECT (1) andthe TEST (2) keys
for approximately ten seconds. At this point
the display will request entry of the calibration
security code.

The security code is entered by the consecu-
tive pressing of the calibration arrow keys
which h1UST be in the following sequence:

Up, (3), Down (4), Left (5), Right (6), SELECT (1)

If the wrong sequence is used or if the entry is not
completed within 5 seconds then the calibration
entry will be aborted and must be re-entered. After
accessing the calibration routine, the system
a/arm will sound as a reminder that you are in the
ca/ibration routine.

4. Usethe Up(3) orDown (4) Arrow keysto scroll

psrinc.biz

to command 06 Zero. Press Select (1)

Press the Left Arrow (5) and then use the Up
(3) or Down (4) Arrow keys to select TX 0
(pressure transducer 0 piston side). Press
Select (1).

With the boom in the rest or the boom hoist
cylinder fully retracted relieve all pressure from
both transducers. With no pressure the upper
display should indicate 0 + /- 20 bits.

MicroGuard 404

706-718-0856
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7. Press the Left Arrow (5) and then use the Up
(3) or Down (4) arrow keys to select TX1
(pressure transducer rod side). With no pres-
sure in the cylinder the upper display should
read 0 +/- 20bits.

8. Ifthe transducers were disconnected in step 5 N\

tighten the fittings. With the boom fully re-
tracted, boom up to a 60 degree angle.

9. Access the Zero of TX 0 as described in step 5,

the upper display should read 200 + /- 100 bits.

100%

— 2
p— M G dr
weor | bz 404 {E
A},

-

10.Access the Zero of TX 1 as described in step

7, the upper display should read 5 +/- 25 bits.

11.Boom down. As the boom is moving down, the <t =$I'“ﬁ%ﬁMAT'°Xan
displayed bits of TX 1 should increase. =L P
12. Place the retracted boom at a 60 degree
angle. Access the Zero of TX 0 as described in _ Emzml[ ] |

step 4, and extend the boom fully. As the boom

is extended the displayed bits of TX 0 should

1\ERECTED J:é:";g:u“ swﬂAFggNel_

increase. When the boom is fully extended the

display should read 400 + /- 100 bits for a -

three section boom and 600 + /- 100 bits for Q\

3

\

a four section boom
The values listed are nominal values. The actual

“h_][sELE\CT [ — -

o\
)

values will differ according to how the machine is
equipped. A three section boom will show a

smaller value on TX 0 under the same conditions VIEW,

SET

CLEAR

tbOWN  UP

as a four section boom. Additional equipment on
the main boom, such as stowed flys, auxiliary

OPERATOR ALARMS

CONTRAST

head sheaves and hook blocks will give a higher
values than the main boom alone. If any value is

out of range, contact your distributor or factory
sevice department before replacing a pressure
transducer. Refer to page 20 of this manual for
pressure transducer replacement.

13.  Exit the calibration routine by pressing the
TEST (2) key.

Professional Service & Repair Inc. Ps rinc.biz

706-718-0856
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To check the Boom Extension Sensor Voltage

use the following procedure.

1. Fully retract the boom.

2. Access the Relay and Termination Board.
(refer to page 18 of this manual).

Check the Analog Sensor Drive Voltage.(refer
to page 19 of this manual).

3. With a Digital Volt Meter set to read DC
voltage place the negative lead onany 0 Volt
terminal (1) of the Analog Input Group.

RO
! :’30%% 4. Place the positive lead of the meter on the
P‘QL‘E 2 AIN 2 terminal 12) of the Analog Input Group,
W\E / the voltage should be greater than .25 volts.
Y
e[Ol+rR AN 3B
s@or  Amzled 5. Fully extend the boom.
@0 TX0+ AtN4D |@[6]0 +VP
6 0 TX0- -DPREGG6IQA  +VP 6. The voltage should be less than 5 volts.
sQov Vo8 p 1l P (Usually around 2.5 volts depending on the
e 0-0Q +0OP0Oe6|0O|-VP
©|0OJ-r  aINs [0 ©[0]ov boom length).
6 0 TXI* AIN6|@6 |6 ov
z g TYI- ‘DRS : SJISJlﬂ" 7. During extension the voltage should in-
o o 1oV crease linearly and during retraction the
voltage should decrease linearly.
: . :

e 6\ 8. If the voltage is out of the range listed above
remove the four screws(3) securing the
cover on the extension reel located on the

3 left side of the main boom section and
remove the cover.

e &

o /
@ Professional Service & Repair Inc. psrinc.biz 706-718-0856
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9.

10.

Professional Service & Repair Inc.

Under the cover on the right side of the exten- sion
reel you will see a terminal strip. This terminal strip
has five wires connected to the top and bottom
SCrews.

With a Digital Volt Meter set to read DC Voltage,
place the negative lead on the terminal with the
white wire attached to it (- Drive)(4) and the positive
lead on the terminal with the red wire attached to it (
+ Drive)(5).

. The voltage should be 5.25 +/- 0.1 volts. If this
voltage is out of range and the Analog Drive
Voltage checked in step two was OK then it is
probable that the red or the white wire is open or
grounded between the Ter- minal Connection Board
and the Extension Reel. Check all connections and
plugs which may be between these two
components. Repair or replace as required. Refer
to the

MicroGuard 404 wiring diagram in Appendix B of this
manual.

With the negative lead of the Volt meter
connected to any 0 Volt terminal of the Analog
Input Group (6) on the Terminal Connection
Board and the positive lead on the terminal at the
Extension Reel with the Green wire attached to it
(Signal AIN 2T(7), the voltage should be the same
as measured previously at AIN 2 of the Analog
Input Group. If this voltage is not within range it is
possible that the Green wire is open between the
Terminal Connection Board and the Extension Reel.
Check all connections and plugs between these
two components. Repair or replace as required.
Refer to the MicroGuard 404 wiring diagram in
Appendix B of this manual.

If the Drive voltage at the Extension Reel is OK
and no opens or grounds are found in the wiring
replace the Extension Reel as described on page
22 of this manual.

Terminal
Strip

4 )]1(@) (@R} kR {(5)][(%)

QIR0 |0|0|o|R|0|0]|0O

0|0;0|0|0|0|10|0|010

-DR
TX0+
TX0-
oV
+DR
-DR
TX1+
TX1-
ov

RO ®

aing O & o|Qf+vp
-orQ |s s|O|+vP
oV @6 bt@|+VP
+Dr O & o|0O|+vr
AlNs O © ©|Ofov
aive 0 & o |Ofov
-DRO ® QJD:‘UV

ov 0.8 e|Djaov

psrinc.biz
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BOOM ANGLE SENSOR AIN 3
s ™)
3 C ]3 .

L " - 1. Place the main boom at a O degree angle.
Verify that it is at a 0 degree angle with an
inclinometer.

2. Access the Terminal Connection Board.
(refer to page 18 of this manual)
\\ J Check the Analog Drive Voltage.
B B B B B\EB B H (refer to page 19 of this manual)
Analog
Input
Group
3. With a digital voltmeter set for DC Volts,
— connect the negative lead of the meter to
1 *0R D any 0 Volt terminal (1) of the Analog Input
aiNo | O
a0 Group.
4E 2
oV & e 4. Connect the positive lead to the AIN 3
+0R\O|» terminal (2) of the Analog Input Group.
©|0]+dr  aIN2|O
e |0}-pr  AIN3|[Z ] )
o[Ojtxo+ ama|O|e o]0 e 5. With the boom horizontal the voltage should
o|D|Tx0-  -pR|O|® ©|0]+vp be 2.6 + /- 0.25volts.
o |3iov ov|d|e e|O]+vp
o(d]+r  +pR|O|® ®|O]«vp . .
s|0]-pr  amsOle o|0lov 6. Raise the main boom to a 60 degree angle.
o xi- ameOdle o|0]ov Verify that it is at a 60 degree angle with an
©0ji-  -rBe ©|Ofov inclinometer.
s|DJov ov Ole e|O]ov

7. With the boom at a 60 degree angle the

voltage should be 3.5 + /- 0.25 volts.

. If this voltage is out of range, remove the
cable (3) from the Boom Angle Sensor (4)
located on the left side of the main boom
near to the boom pivot pin.

S

/
.
w

)
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MicroGuard 404

9. With a digital voltmeter set for DC volts, con-
nect the negative lead to pin B (5)
(- Drive) of the connector.

10.Connectthe positive leadto pin D (6)
(+ Drive) of theconnector.

11.Thevoltage should be 5.25+/-0.1 volts. Ifthis
voltage is out of range and the Analog Drive
Voltage checked in step 2 was OK then it is
possible thatthe red or blue wire is either open
or grounded between the Terminal Connec-
tion Board and the Boom Angle Sensor. Check

all connections and plugs which may be be-
tween these two components. Repair or re-

place as required. Refer to the MicroGuard
404 Wiring Diagram in Appendix B of this
manual.

12.Switch the power off and remove the green
Signal Wire from AIN 3 (7). With a Digital
Voltmeter set for continuity connect one lead
to pin A (8) of the connector and the other lead
to the green signal wire. There should be
continuity between these points. If there is not
continuity replace the Boom Angle Sensor
Cable.

5
O &
8
+DR’E’€
7 AINO| D 8
ANt O ®
Q6
Os
06
®10]+or oe
8 @ -0Q AIN3 8
'S0 IX0* AINAO 6/ O/ +VP
8 D TX0— —OP Q8 6 @ +VP
8D OV oV |Qp |6 Ot +VP
o|0]+pr  +pR O & ©|0O]+vp
o|0]-0r  ams DO 's o|0]ov
@O@TXI+ AING 6 6 t0 OV
60TxJ- -ORD6 6 t@tov
0] ov OV |0 BO|D|OV

13.1f the above voltage checks are within range
and no grounds or opens are found in the
wires, replace the Boom Angle Sensor as
described on page 25 of this manual.

Professional Service & Repair Inc. pS rinc.biz

706-718-0856
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SUPERSTRUCTURE ANGLE SENSOR AIN 4

2 d . .
" - 1. Place the crane level on outriggers, verify
: that it is level.

2. Access the Relay and Termination Board.
(refer to page 18 of this manual)

Check the Analog Drive Voltage.
(refer to page 19 of this manual).

+0R|O
1 N0 |0
amnn | . .

\E 2 3. With a digital voltmeter set for DC Volts,
ov's connect the negative lead of the meter to
+oR |0 any 0 Volt terminal ( 1) of the Analog Input

o [d]+dr  aIN2|[] G

o |0]|-pr  aIn3|O roup.

o|0]Tx0+ aina |

ei0jrxe-  -DpRIO|S %Qj*vp 4. Connect the positive lead to the AIN 4
S |dfov ov [O|® o 0d|+ve .

SlDj-0x  +orOle ©|0]ve terminal (2) of the Analog Input Group.
©|0d]-pr  ans|O|e ©|Ojov

o|0jtxa+ ameOle ©|0]ov 5. With the crane level the voltage should be
o|Q|ra- Rl ©|Olov 2.6 + /- 0.25 volts.

e |0]ov ov Ole e[O]ov

. If this voltage is out of range, remove the
cable (31 from the Superstructure Angle
Sensor (4) located on the left side of the
superstructure.

S
fy
T

-
-
w

l@ Professional Service & Repair Inc. Ps rinc.biz 706-718-0856
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7. With a digital voltmeter set for DC volts,

connect the negative lead to pin B (5)
(- Drive) of the connector.

8. Connect the positive lead to pin D (6)

( + Drive) of the connector.

9. The voltage should be 5.25 +/- 0.1 volts. If

this voltage is out of range and the Analog
Drive Voltage checked in step 2 was OK
then it is possible that the red or blue wire is
open or grounded between the Terminal
Connection Board and the Super Structure
Angle Sensor. Check all connections and
plugs which may be between these two
components. Repair or replace as required.
Refer to the MicroGuard 404 Wiring Diagram
in Appendix B of this manual.

Switch the power off and remove the
green Signal Wire from AIN 4 (7). With a
Digital Voltmeter set for continuity connect
one lead to pin A (8) of the connector and the
other lead to the green signal wire. There
should be continuity between these points.
If not replace the Superstructure Angle Sen-
sor Cable.

13.1f the above voltage checks are within range

and no grounds or opens are found in the
wires, replace the Superstructure Angle
Sensor as described on page 27 of this
manual.

5
D @
8
+DPD |e
7 AtNO/"QB
a0 ®
-DR|% D
ov OF
O e
®iD:i+DR ‘E‘
®10]|-IRr 1.
@0 +X0+ AIN4@ |6 6 [0 |+VP
6QTX0- -DP|Q |6 |6 t@)+VP
800V ovViQ B |8 Q+VP
's» O + DP +IP Q'sy6]0+VP
e|0]-or  amns O & o|0]ov
o |0]txt+ ave O & ©|Ofov
A TXI- -DPA 0 OJA)e'v
o ov oulop |6 ov

psrinc.biz
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- ™\
( T 3 ) NO DUTY FOUND
The system needs to know the same informa-
tion that you would need to know in order to
" é read a load chart. If for any reason this informa-
b ~ f tion is not available the fault "No Duty Found*
- ] will result. Normally this fault would occur if
7 7 either the Boom Angle Sensor or the Extension
E ¥ B, g B g Sensor inputs are faulty. The system uses these
ANALOG inputs to determine the radius. Upon correction
INPUT ATB of the Sensor fault the system will again be able
GROUP BOARD to find a duty.
The position of the upper structure in relation to
mp—?« the carrier must also be determined. This is
1 alNo| 1 © accomplished by means of swing potentiometer
N&; ng mounted in the collector ring. If the system does
ov*f}lo not have an input from the swing potentiometer
+0R|0 ® it will not be able to find a duty.
®|[O[+prR  AIN2 ‘
2 E’ ;EE* :::j O o]0 To check the Swing Potentiometer use the following
o|0]txo- -pr|0 ® ©|0|+vP procedure:
o |Djov ov 0 & o|0]+vp
©{0]+dr  +DR|O & ©|[J|+vP 1. Access the Relay and Termination Board.
e[0]-or ains|O & ©|0O]ov referto page 18 of this manual).
o|0]1xi+ ave|D & ©|0]ov
©|LjTxi- -DRY8BOIQU Check the Analog Drive Voltage.
o[Qfov  ov] [exJN<. (refer to page 19 of this manual).
2. With a digital voltmeter set for DC volts check the
3 % voltage at the connections to the potentiometer
located on the Anti Two- Block Board. The
d b C] fg connections are marked by a 1 and a 3 at the
g b lower right corner of the Anti Two-Block board.
“_F Connection 1 has a red wire attached to it and
I — connection 3has a black wire attached toit.
=i
/ﬁﬁ 4. Connect the black lead of the DVM to connection
7 j 3 (black wire)(2) and the red lead of the DVM to
connection 1(red wired(3). The voltage should be
// 4.1 25 + /-0.1 volts. If this voltage is out of range
2 3 the Termination Board will need to be replaced.
Refer to page 32 of this manual.
F@ Professional Service & Repair Inc. psrinc.biz 706-718-0856
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5. With the black lead on any 0 Volt terminal (11

check the voltage at AIN 5 terminal (3) and
AIN 6 terminal (4). The voltage should be
4.50 +/- 0.1 maximum and 0.365 + /- 0.1
minimum. Both of these voltages should rise
and fall linearly within this range as the upper
is rotated left or right. If the Drive Voltage
and the Voltage at the connection to the
potentiometer were correct and the voltages
on AIN 5 and AIN 6 are out of range the
swing potentiometer will need to be re-
placed.

Contact your distributor or your Factory
Service Department for procedures on re-
placing the swing potentiometer.

0|0 |0|l0|0|Q|0jQ|@|@

gi0|0|c|aoo|o|ojgid

+DR
-DR
TX0+
TX0-
ov
+DR
-DR
TX1+
TX)-
ov

aine' 0 o

AIN3D 8

AlNg O ®|®iﬁ-] VP
0% 0 g0l ve
ov Olefe|O]+ve
+DR Dﬁl@“j};\-/
AINS |@'|6 ov
AIN6 |@,| 6 0) OV

-0R O e|e|O]ov

ov O sfe|O]ov

psrinc.biz
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OTHER SYSTEM FAULTS

EXECUTIVE ROM

The Executive Rom fault code indicates failure
of IC 2 on the main computer board. This chip
can be replaced without the need for re-calibra-
tion. The chip is labeled M444005.E. Refer to
page 28 of this manual for Executive Rom
replacement.

PERSONALITY ROM

The Personality Rom fault code will be present
until the system is fully calibrated. At the
completion of calibration a code is automatically
inserted into the memory which enables the
system to carry out the self test. If the fault code
occurs in normal service it could indicate either
a failure of IC 7 or the loss of data in the device.
It will be necessary to obtain a copy of the
Personality Rom which was made at the comple-
tion of the initial calibration or carry out a
complete re-calibration of the system. Contact
your Distributor or Factory Service Department
for details. Refer to page 28 of this manual for
Personality Rom replacement.

SCRATCHPAD RAM

The Scratchpad Ram fault code indicates the
failure of IC 6 on the Main Computer Board. This
item is not user serviceable and requires the
replacement of the Main Computer. Refer to
page 30 of this manual for Main Computer
Board replacement.

DUTY ROM

This fault is associated with the failure of the
Duty Chip IC 3 on the Main Computer Board. It
can be replaced without the need for re-calibra-
tion. It contains the load chart data for the crane
on which it is fitted and must be the exact type

@3 Professional Service & Repair Inc.

psrinc.biz

for the load chart on the machine. Refer to page 29 of this

manual for Duty Rom replacement.

CURRENT DUTY BAD

This fault indicates failure of the Duty Chip IC 3
on the Main Computer Board. It can be replaced
without the need for re-calibration. It contains
the load chart data for the crane on which it is
fitted and must be the exact type for the load
chart on the machine. Refer to page 29 of this
manual for Duty Rom replacement.

CONMGURATION UNCALBRATED

When a machine is initially calibrated its duty
chip may contain more configurations than are to
be sold with that particular machine. Fly or jib
options which are not supplied with the machine
will not be calibrated. If such a configuration is
selected by the end user the fault code will
indicate "Configuration Uncalibrated". Ifthe crane
is to be retro-fitted with a configuration which
was not calibrated, it will be necessary to cali-
brate that particular configuration.

DIGITAL I/0 & ANALOG I/O

Digital and Analog I/O faults are not user service-
able. When this fault code is detected it will be
necessary to replace the Main Computer Board.
Refer to page 30 of this manual for Main Com-
puter Board replacement.

DISPLAY UNIT

This item is not user serviceable. When this fault
code is detected it will be necessary to replace
the Display Unit. This can be done by removing
the four screws securing the display into the
dash and unscrewing the cable from the back of
the display. Connect the display cable to the new
display, install it into the dash and secure with
the four mounting screws.

MicroG uard 404
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ANTI TWO BLOCK SYSTEM

2 o
J

: System will not show Two-Block when
machine is Two-Blocked:

1. Access the Termination Board.
(refer to page 18 of this manual).

REERT R R T

2. Make certain that the Anti Two-Block weight
is attached to the boom head switch and

\
E B B B B B\E B that the selector switch is properly
- positioned.
Digital
Input

Group 3. Remove the brown wire connected to the

ATB IN terminal (1) of the digital input

group. The system should show a Two-

DINI ‘QLG_ Block warning.
piNz O &

DIN3 |0 @8 . .
b o 4. Connect a jumper wire from the 0 volt

DoNs| |B [8Q  pould terminal (2) to the ATBIN terminal t1). The
DIN6) |8 |80 DDUILS Two-Block warning should no longer be
DIN7|H |8 |BO  DDU 6 displayed. If the two-Block warning re-
DIN8 H 80 Dpou1l7 . . . . .
mains the problem is in the Termination
Board. Refer to page 32 of this manual for

DINS 6 Q oV
DIN10 |@ |6 6Qt *5VA
6 l6t0 ave 2 Termination Board replacement.
DINI2 OO © e |0
1 piniz O © ®<}D
Q
[

DA

DB/ 5. Remove the jumper wire and reconnect the

- brown wire to ATB in terminal (1). Remove

SI0M sout the four cover screws (3) from the extension
reel located on the left side of the main boom

DINN 10
DiNt4 O »
G5 0 6 efcffov

iB+

andremovethecover.

6. Remove the brown wire (5) from the terminal

™ strip. (see terminal strip drawing Page 17)
= = The system should show a Two- Block
] warning. If it does not, the brown wire or its
connections between the Ter- mination
3 Board and the extension reel are grounded. If
the system does show a Two-Block warning
there is a ground in the wiring or
connections between the extension reel and
the Switch at the boom head. Check all wires
Y, and connections between these two

components and re- pair or replace as
required.

)

@
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System shows Two-Block when machine is
not Two-Blocked

1.

Professional Service & Repair Inc.

Check that the selection switch of the Two-
Block switch located at the main boom head
is correctly set.

Make certain that the Anti Two-Block weight
is attached to the boom head switch.

Access the Termination Board.
(refer to page 18 of this manual).

Remove the brown wire connected to ATBin
terminal (1) of the digital input group.
(refer to terminal strip Page 16)

The system should show a Two-Block warn-

ing.

Connect a jumper wire from the 0 volt
terminal (2) to the ATB in terminal (1). The
Two-Block warning should no longer be
displayed. If the two-Block warning remains
the problem is in the Termination Board
assembly, refer to page 32 of this manual for
Termination Board replacement. If not the
problem is in the external wiring or switches.

Remove the jumper wire and reconnect the
brown wire to ATB in terminal (1). Remove
the four screws (3) from the extension reel
located on the left side of the mainboom.

Connect a jumper wire between the black
wire (4) and the brown wire (5) on the
terminal strip, the Two-block warning should
no longer be displayed. If it remains the
brown wire is open between the Termina-
tion Board and the Extension Reel. If the
warning is no longer displayed the problem
is somewhere between the extension reel
and the boom head switch. Check all wires
and connections between these two compo-
nents and repair or replace as required .

©

Terminal
Strip

psrinc.biz
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ACCESSING MAIN COMPUTER BOARD AND
TERMINATION BOARD

1. Remove the four screws (1) securing the

computer lid to the computer box. Thislid is
1 NOT hinged so care should be taken not to
allow the lid to fall from the box. Set the lid
L@ ® ) aside.

T F B B B B B

2 2. Under the lid you will see the Main Computer
Board. This board contains the Micro Pro-
cessor and its related components. This unit

{ e N A

A1 1 is held in place by two screws (2) located at
/ﬁﬂ] MM the left and right of the Main Computer Board
/ ,,..w m U backing plate and is connected to the Termi-
S @U 0 m Uﬁ] \2 nal Connection Board via 2 ribbon cables (3).
o “"“: e BU o These cables carry the signals to and from
"ﬂ UU U D 'D the Termination Board. These will be to the
il “D’ 32 o top of the Main Computer Board.
E BE 8 H BE B B B
| O
© © 3 3. If you are going to check voltages on the
o Termination Board remove the two (2) screws
/ located at the left and right of the Main
> —r Computer Backing Plate and swing the as-
( ) sembly up. Take care not to damage the

ribbon cables (3).These ribbon cables must
remain connected to the Main Computer
Board for voltage checks.

J

E B E B B E B B

F@ Professional Service & Repair Inc. Ps rinc.biz 706-718-0856
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CHECKING ANALOG DRIVE VOLTAGE

To check the Analog Sensor Drive Voltage use
the following procedure:

T

1. Access the Termination Board. o "5“3: & L
(refer to page 18 of this manual). &. = oeasr i
2. With the system power on and a digital volt AN /
meter set to read DC volta ge place the g8 8 F g ¥ ¥
negative lead on any -DR (- Drive) terminal AlzatJt@J
(1) of the Analog InputGroup. Grgup
3. Place the positive lead of the meter on any
+ DR ( + Drive) terminal (2T.
-pelp| |
. AINO 6 2
4. The voltage should be 5.25 -i- /- 0.1 volts. AN l%e
—oc)8,
5. Ifthe Analog Drive Voltage is notwithin this ovde 1
range disconnect all of the external sensor +DAD§ |
. . o|O|+pr  alNe O &
cables, including pressure transducers, olOl-0r  amad ©
cables 1 through 5. s|Olxes ava 0 © ol0]+ve
© || Tx0- .
6. Recheck the Analog Drive Voltage, if the :SEER e BJE
voltage is still out of range the Computer NI AME?’MD,W
Board willneed to be replaced.(referto page o |0+ ame O © 6|0]ov
30 of this manual). If the voltage is within s[D}xi- -r O & ©|0fov
. s [O]ov ovil & &|0O]ov
range reconnect each cable one at a time
checking the Analog Drive Voltage after
each cable is connected.
7. If after reconnecting any one of the sensors
the Analog Drive Voltage goes out of range,
it is probable that the wiring to the sensor or
the sensor itself is grounded. Check all wires
and the sensor itself and repair or replace as
required. Refer to the MicroGuard 404 Wir-
ing Diagram in Appendix B of this manual.
PSR Professional Service & Repair Inc. psrlnc.blz 706-718-0856
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PRESSURE TRANSDUCER REPLACEMENT

1. It is recommended that the replacement
transducer is closely matched to the sensi-
tivity of the old transducer. The sensitivity

Morganite Electronic Instruments Ltd. Value (1) |S recorded on the Se”al numbel’
I Southend - on - Sea, England
{ Tvee o plate.
RANGE o/ \
{wk 237 4173 2084 | |\

3. Remove the connecter connecting the trans-
ducer to be replaced from the the computer
box.

4. Withthe boom cylinder completely retracted,
( _ . 3 C 3 in the rest, or with the boom safely sup-

v - ported, remove the transducer to be re-
: placed.

Install the new transducer on the boom hoist
cylinder.

6. Run the cable to the computer box and

g g B B B B connect it to the appropriate computer box
connecter. Refer to the MicroGuard 404
PRESSURE Wiring Diagram in Appendix B of this manual.
TRANSDUCER
CONNECTERS

7. Pick a known weight to verify the accuracy
of the system. If the load reading is not
within tolerance after the replacement of a
pressure transducer contacts the Factory
Service Department.

D)
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EXTENSON REELREPLACEMENT

mjo N’ \ Toreplace the extension Reel assembly use the
following procedure:

1. Fully retract the main boom.

2. Disconnectthe connector to the Two-Block
switch (1) and remove the cable from the
mainboom head anchor (2). Allowthe cable

2 to retract onto the reel, be careful not to let

the cable retract too rapidly.

3. Remove the fourscrews securingthe cover
(o B on the reel (3).

4 4. Remove the Extension Reel Cable connector
(4).

5. Remove the four mounting bolts (5) securing
the Extension Reelto the boom andremove
the reel.

6. Mountthe newreeltothe boom, secure with
the mounting bolts and connect the Exten-
sion Reel Cable Connector (4).

)

Professional Service & Repair Inc. Ps rinc.biz 706-718-0856
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7. Remove the shipping cable clamp from the
new cable and allow it to slowly rewind onto
the drum until there is no pre-tension. Con-
tinue to re-wind the drum in the same
direction until the distance between the
boom head and the connector is aproximately
12 ft. At this point there will be no pre-
tension.

8. Pull the cable out passing it through the
cable guides (6) until the end of the cable is
3 ft. beyond the boom head.

9. Wrap the cable around the boom head
anchor (2) a minimum of five times and
secure with a wire tie or the shipping cable
clamp.

10. Connect the cable to the connector (1)
coming from the Two-Block switch.

11 Manually turn the large gear (8) con-
nected to the potentiometer fully counter-
clockwise.

12. Observe the length display and turn the
large gear (8) at least 3 clicks clockwise until
the length display reads the retracted boom
length.

13. Replace the Extension Reel Cover, secur-
ing it with the four screws(3).

14. Extendand retract the mainboom and
see that the boom length reading on the
display iscorrect.

N\
2
6
8
\
[€) — N\ [e
1064
o
(@ S} A
/ :
3
2 ©)
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BOOM ANGLE SENSOR REPLACEMENT

To replace the Boom Angle Sensor use the
following procedure:

1. With the power off, disconnect the Boom
Angle Sensor cable (1) from the sensor
located on the left side of the boom near the
boom extension reel.

2. Remove the two bolts (2) securing the
sensor to the boom.

1

3. Keeping the new sensor upright, remove the

transit screw (3) located at the top of the
sensor and replace it with the short screw
supplied with the unit. Seal the screw with
silicone sealant.

4 Install the new sensor on the boom, secure
it loosely with the mounting bolts and con-
nect the cable (1).

5. Raise the boom to a 60 degree angle and
verify the angle with an inclinometer. While
viewing the display adjust the sensor until
the display reads 60 degrees and tighten the
mounting bolts.

&
.
@

—

i

== )

6. Place the boom horizontal, verify thatitis at
0 degrees with an inclinometer.

7. Verify that the displayed boom angle is
correct.

Professional Service & Repair Inc. Ps rinc.biz
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SUPERSTRUCTURE ANGLE
SENSOR REPLACEMENT

To replace the Superstructure Angle Sensor use
the following procedure:

1. Withthe power off, disconnect the Super-
structure Angle Sensor cable (1) fromthe
sensor located on the left side of the super-
structure.

2. Mark the sensor location and remove the
two bolts (2) securing the sensor to the

2

boom.

3. Keepingthe newsensorupright,remove the
transit screw (3) located at the top of the
sensor and replace it with the short screw
supplied with the unit. Seal the screw with
silicone sealant.

4 Install the new sensor on the superstructure
in the original location, secure it with the
mounting bolts and connectthe cable (1).

5. The superstructure angle sensor affects the
load reading. Check the actual load reading
using a known load and verify that it is

s

g
.
@p

==

correct. Small adjustments of the position of
the superstructure angle sensor are permis-
sible in order to "fine tune" the load reading.
Ifthe load reading is incorrect after replace-
ment of the sensor refer to the service
department.

PSR Professional Service & Repair Inc. Ps rinc.biz
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EXECUTIVE ROM CHIP REPLACEMENT

The Executive ROM Chip contains the main

1 program data which the computer uses to

function and must be specific to the system.

1. Access the Main Computer Board.
(refer to page 18 of this manual).

. With the power off remove IC 2, the Execu-

tive ROM Chip (1) from its socket. Refer to
General Chip Removal and Installation on
page 34 of this manual.

. Installthe new Executive ROM Chipintothe

socket. Make certain the notch in the chip is
lined up with the notch in the socket and all
pins are properly inserted.

PERSONALITY ROM CHIP REPLACEMENT

The Personality ROM Chip must be the proper
chip for the particular machine serial number.
This chip contains calibration data which is

unique to each machine.

1. Access the Main Computer Board.

)

PSR Professional Service & Repair Inc.

&

psrinc.biz

(refer to page 18 of this manual) .

. With the power off remove IC 7, the Person-

ality ROM Chip (2) from its socket. Refer to
General Chip Removal and Installation on
page 34 of this manual.

. Install the new Personality ROM Chipinto

the socket. Make certain the notch in the
chipislined up withthe notchinthe socket
and all pins are properly inserted.

706-718-0856
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DUTY ROM CHIP REPLACEMENT

The Duty ROM Chip must be specific to the load
chart used in the machine. This chip contains a
copy of the load chart and must match the load
chart in the machine.

1. Access the Main Computer Board.
(refer to page 18 of this manual).

2. With the power off remove IC 3, the Duty
ROM Chip (3) from its socket. Refer to
General Chip Removal and Installation on
page 34 of this manual.

3. Install the new Duty ROM Chip into the
socket. Make certain the notch in the chip is
lined up withthe notchinthe socketandall
pins are properly inserted.

NOTE: Replacement of the Executive or Duty
ROM Chip does NOT necessitate the re-
calibration o f the system.

NOTE. Rep/acement of the Personalit Y ROM
Chip does NOTrequire re-ca/ibration of the
system if the new Personality POM Chip is
an exact dup/icate o f the origina/. Ifa copy
of the Personality Chip is not available the
system will need to be completely re-
calibrated.

)
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1 COMPUTER BOARD REPLACEMENT

- L/\\ 1. With the power off, access the Main Com-
l il N ] puter Board.
s = Wn D W (refer to page 18 of this manual).
m i
EZ!
© = EI . Uﬂ] U U © 2. Locate the two ribbon cables (1) connecting
- | Einod o

[ON:]

the Main Computer Board to the Termination

T g DQID Al
J

5 B B BE B B B '

2
/

3. The ribbon cables are held in place by two
locking tabs (2) on each cable end. These
locking tabs must be pushed away from the

/ cable to disconnect the cable. As the locking
! tabs are pushed the connector will come
\ D / loose from the Main Computer Board.
—~—{IOn-—
ﬁ m —aOarm—
IR
3
,/' L T N 4. Loosen the two screws (3) holding the Main
/mgjg = = ‘2}:3%\8% Computer backing plate to the computer
o/ u[}mo ””UH]*\ box.
| El o ﬂﬂ] 0 o7 | | |
o k= 009 5. Disconnect the three wires connecting the
o UI UU D D 'D Over-Ride Key Switch to the Termination
w MU0, ‘_ Board noting the colors and connection
points.

6. Remove the Main Computer Board Assem-
bly.

FC;S\I\R Professional Service & Repair Inc. psrinc.biz 706‘71 8'0856
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There are three computer chips on the Main
Computer Board which must be of the correct
type. These three chips are:

IC 2 Executive Rom (5)
IC 3 Duty Rom (6)
IC 7 Personality Rom (7)

The Executive Rom must be specific to the
system.

The Duty Rom contains a copy of the load chart
and must correspond to the Load Chart Number
of the particular serial number machine.

The Personality Rom contains data which is
unique to the particular serial number machine.

6. Install the Executive Rom Chip. (5)
(refer to page 28 of this manual).

7. Install the Duty Rom Chip. (6)
(refer to page 28 of this manual).

8. Install the Personality Rom Chip. (7)
(refer to page 29 of this manual).

9. Connect thered wire from the Over-Ride Key
Switch to RU common terminal (8).
Connect the black wire from the Over-Ride
Key Switch to the RL2 common (9).
Connect the yellow wire fromthe Over-Ride
Key switch to DIN 10 terminal (10).

10.Place the Main Computer Assembly into the
computer box and tighten the two mount- ing
screws, make certain to allow access to the
ribbon cables.

11.Reconnect the two Ribbon Cables being
certain to fully engage the connector and
locking tabs (11).

12. Replace the Computer Box cover and
secure with the four screws.

RLI1

00O

DOUT4  NC\DIO

o|O

@/ DEBUT6

lpours  cm e | RLE

@

DOUT7 NCOG6

L GJ[]
oD B & 8|0
pingl O © |0
pivie O ® S!“D
OINI3 @ 0

jov

[+5va wNo O o
+5VE

DA

v

DINj4|@ 8§ 6t|@ t RE

S

pins O & o0
ATBIN O 6 ©|
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X
/
/
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COMPUTER BOX REPLACEMENT

(INCLUDING TERMINATION BOARD, THE COM-
PUTER BOARD IS REPLACED SEPARATELY,
SEE PAGES 30 AND 31)

1. Access the Termination Board and remove
the Main Computer Board assembly.
(Refer to page 30 of this manual).

NEERL T ET

2. Disconnect all cables (1) from the Computer
Box.

%’E‘ggg‘g‘ggl)
1

3. Remove the four screws securing the com-
puter box.

4. Remove the Computer box.

5. Installthe new computer and secure with the
four mounting screws.

6. Reconnect all eight cables.

NOTE THAT CONNECTORS 1 AND 2 ARE
SIMILAR AND CONNECTORS 3 AND 4 ARE
SIMILAR. THEY ARE COLOR CODED AND MUST
BE CONNECTED WITH THE COLOR ON THE
CABLE MATCHING THE COLOR ON THE
SOCKET.

7. Install the Main Computer Board assembly.
(refer to page 30 of this manual).

)
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GENERAL
CHIP REMOVAL AND INSTALLATION

When removing and installing chips be certain
the power is switched off. Do not touch the chip
pins unless you are properly grounded. Static
electricity can damage chips.

1. Make certain the power is off.

2. Remove the chip to be replaced with a chip
removal tool.

D)

@

Professional Service & Repair Inc.

NOTE: Chip removal and instal/ation tools are
available from any electronics store.

3. Insertthe new chipintothe installationtool
per the instructions on the package.

4. Insert the new chip into the socket, making
certain that the notch in the chip (1) lines up
with the notch in the socket (2).

5. Double check that all pins are properly
inserted into the chip socket. These pins are
very easily bent. Failure to have all pins
inserted can cause damage to the system
and the chip.

psrinc.biz 706-718-0856
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FAULT CODES

GROUP "A" ANALOG SENSORS

CODE

AAA

000 NO FAULTS

001 | SENSOR O] PISTON SIDE PRESSURE TRANSDUCER
002 | SENSOR 1| RODSIDE PRESSURE TRANSDUCER
004 SENSOR 2| EXTENSION SENSOR

008 | SENSOR 3| BOOM ANGLE SENSOR

016 | SENSOR 4| UPPERSTRUCTURE ANGLE SENSOR
032 SENSOR 5] SWING POTENTIOMETER "A"

064 SENSOR 6f SWING POTENTIOMETER "B"

GROUP "B" INPUTS AND OUTPUTS

CODE

BB

00 NO FAULTS

01 FAULT1 | DIGTALINPUTANDOUTPUT
02 FAULT 2 | ANALOGINPUT AND OUTPUT
04 FAULT4 DISPLAY UNI

GROUP "C" MEMORY

CODE

cC
00 NO FAULTS

01 FAULT 1 | EXECUTIVE ROM

02 FAULT 2 | DUTY ROM

04 FAULT 4 | SCRATCHPAD RAM
08 FAULT 8 | PERSONALITY ROM

GROUP "D" GENERAL

CODE

DD

00 NO FAULTS

01 FAULT " NO DUTY FOUND

02 FAULT 2 | CURRENT DUTY BAD

04 FAULT 4 | CONFIGURATION NOT CALIBRATED

)
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CABLE 8
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Bleek teoPfirD B-B—

CABLE 7/

Whiite tocPiRiB BKROKHKY INV IN

Gieen teoPipirE E.KK £V QUTOUT

White to Pin A DA

Red to Pin A Cable 346A

3468
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White toP@ie) Colllesdé
Green i Pin D Cable

Black To Pin B Dig. 0 V

Violet to Pin C Dig. O V
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3488
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CABLE 6

Green to Pin £ DB

Yeliow to Pin F +5VA

Red to Pin N +5VB

Red to Pin C +DR
Blackto Pin D -DR
White to Pin B Ain S
Green to Pin E A in6

U pp=rst ruc ture

Y &

Red to Pin C
Bleek @ Pin D

WHitle tQPPIA A

Angle Sen sor
Angle
0V O—WWA—O 10 V
CAB LE 5 Green to PINA A in 4 siG Sensor
Blue to Pin D —DR
Red to Pin C +DR
~DR @AM +DR
CABLE 4 Green to Pin A A in 3 Aln3
Blue to Pin D ~-DR
Red to Pin C +DR
Red to Pin N +DR
CABLE 3 P n
PPE G An2
PKG Bo (o] AT n
PCB B D9 \%
ego O n ue
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CABLE 2

ABLE 1

rA&eddo Pisfict RIhe
Blue to Pin D —DR

Yellow to Pin B TXO-+
freer to Pin E TXO0-

Pin A Not Lisod

Red to Pin ¢, + DR
Blue to Pin 0 - DR

Yellow to Pin B TY +
Greento.min E TX\—

Pin A Not uaed

CABLE REEL DRUM

EXTENSION SENSOR
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Length Potentiometer

White Red
~-0R O———AWA——0 +DR
An 2

Green
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o u PSTON
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NOTE: All voltages ore Anolog

otherwise stated.
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