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1 General Information

The PAT Load Moment Indicator {LM1) DS 350 C has been designed to provide the
crane operator with essential information indispensable for the operation of the crane
within the preset design parameters.,

Using various sensing devices, the PAT Load Moment Indicator moniters various crane
functions and provides the operator with a continuous reading of the crane’s perform-
ance data. The readings centinuously change as the crane moves through the motions
needed to make the iift.

The Lead Mement Indicator provides the operator with information about length and
angle of the boom, ib height, radius, nominal load and the totai load lifted by the crane.

As soon as the crane reaches an unauthorised operating state, the Load Moment
Indicator DS 350 C warns the crane operator by means of an audible alarm and a signal
lamp and the cut-off of all movements that could aggravate the condition of the crane.

1) Load Moment: generafly, it is the product of a foree and its moment arm, specifically the product of load and
oad radius. Is used to determine e lifting capacily of the crane.

2 Important Notes

The PAT Load Moment Indicator PAT DS 350 C is an operational aid waming the crane
operator of an imminent overlead or an approaching overhoist condition in order to
prevent possible damages of.equipment.and injury of persons.

The system cannot, and shall nof, be a substitute for the good judgement or experience
respectively of the crane operalor or of the application of working methods in the
utilisation of a crane-which are proven toc be safe/

The crane operator is solely responsible for the safe operation of the crane. He must
observe and obey all warnings and instructions displayed.

Prior to operating a crane the operator must carefully and thoroughly read and under-
stand the information in this manual to make sure that he knows the operation and
limitations of the LMI and the crane.

Proper functioning depends on proper daily inspection and observance of the operating
instructions set forth in this manual. Please confer chapter 5 of this manual.

Warning

The dispiay (1) can only assist the crane operator if the LMi is correctly adjusted
and the correct load chart and operating code for the respective operating configu-
ration have been selected. In order to prevent damages of the equipment and
serious or fatal injuries of persons the correct adjustment of the LM] has to be
guaranteed before starting the crane work.
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3 System description

The PAT DS 350 C locad moment indicator consists of a central microprocessor unit,
operators console, a length/angle sensor, pressure transducers and anti two-block
switches.

The system operates according to the principle of reference/actual comparison. The actual
values resulting from the force or pressure measurement are compared to the reference
data stored in the central processor memaory and evaluated in the micropracessor. When
reaching the limits an overload waming signal is generated at the operator's console.
Simultaneously, the dangerous crane movements such as hoist up, telescope out and boom
down are cut-off.

The crane-specific data, i.e. load chart, boom weights, centers of gravity and dimensicns
are stored in the memory beards of the central unit. These data represent the reference
values for the calculation of the operating conditions.

Boom tength and boom angle are registered by the length/angle sensor instafled inside of
the cable reel mounted on the lateral side of the boom. The boom length is measured by
the length sensor rope which also serves for the transmission of the anti two-block switch
signal.

The crane load is measured by pressure transducers mounted to the piston and rod side of
the hoist cylinder.

3.1 System Function

The PAT Load Moment Indicater (LM} PAT D3350C haswan operator's prompting simpli-
fying the work with the crane and.the L MiAfter starting the-engine the system executes an
autornatic test of the LMI-System, the lamps-and the audible-signais. In case of an error the
respective error code s displayed on the console.

After the automatic test the crane operator has to select the operating made correspending
to the operating condition of the crane. Then, the system is ready for operation.

3.2 Operator’s console
The console has two functions:
- input of current crane configuration by the operator
- display of important data, information and instructions

Figure 1 illustrates the display and control elements of the conscle.
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1.1 GENERAL FLOW CHART

/

L WHAT'S WRONG ? j
v
~

fs their a display on the console ?

—

-

YES NO

v

YES
is their an error code

Go To Section #
4.1

displayed 7

g

Determine the problem

>

Gao To Section # 16

from the following.

¢ | N

Lever lockouts
Activated

Go To Section # 3

Anti-Two Block
Functioning Improperly

Go To Section # 5

Incorrect Length Incorrect Angle
Displayed Displayed

Go To Section # 6 Go To Section # 7

Incorrect Load W
Displayed J

I

Go To Section # 8
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2.0 DEFINITIONS

1. Pressure Transducer: The pressure transducer ransforms hydraulic pressure inte an electric
analogue voltage signal. Two pressure transducers are connected, one to the rod side of the {ift cylinder
" and one o piston side of the lift cylinder. The pressure wansducer is coanected to the junction box with a
four conductor double shielded cable.

The power supply voltage is +5 and -5 volts.

The output signai is 0.000V at O pressure, and 1.0V at maximum pressure (4410psi)

2 The Length-Angle Transducer: The length-angle sensor (LWG) is a combination of two sensors
located in the cable reel housing, fitted at the base section of boom. They continuously measure the length
and angle of the main boon:.

A reeling drum drives a potentiometer, which is the length transducer. Part of the length transducer is the
length cable, a two conductor cable {core and shield) securely fixed to the boom head. It is connected
through a receptacle to the anti-two block switch located also ont the boom head. On the opposite end it is
connected to a slip ring assembly in the cable reel.

The angle transducer is 2 pendulum driven potentiometer located in the cable reel housing. The angle
transducer is fitted in a small enclosure filled with oil.

The power supply to both transducers is 4 common +5V.

The cutput signal for the length transducer 1s +.300MV completely retracted, and +4.5V at 10 turns of the
potentiometer.

The output signal for the angle wansducer is=#+3:125V avddegreesprand #1875V at 90 degrees

3 Anti-Two Block Switch: The anti twe-block switch stops the movement of hoisting up,
telescoping out and boom down functions when the hook block comes in contact with the anti-two block
weight. In working conditions the switch is closed when the hook block contacts the weight the switch
opens. The switch transmits a 4.7k signal when in a closed position. The weight at the anti-two block
switch keeps the switch closed until the hook block strikes it.

4. Console: The console serves two purposes. One, it serves as a complete processing center for all
sensors located on the machine. Two it provides a display of all pertinent information within the LMI, All
geometrical information, boom length, boom angle, radius and tip height is continuously displayed. It
also provides the actual load and the maximum load permitted by the load chart. The bar graph provides a
continuos display of percentage of total permissible moment. Furthermore it has an alarm homn and a
warning light for overload, and a prewarning light when $0% of tofal permissible moment has been
achieved. It has on operating mode selection switch enabling the operator to select various crane
configurations. It has a reeving selection switch allowing the operator to select proper parts of line. It also
has a warning light for anti-two block conditions and an override key switch for overload and anti-two
block conditions.
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3.1 LEVER LOCKOUTS ACTIVATED

PROBLEM

The lever lock-out system of the crane is "ACTIVATED". Crane
functions of "hoist up, telescope out and boom down” are stopped.

E Are console LMI Fault lights on }—{ Is the Anti-Two Block light on ? i

NO YES
NO YES
—-’(Go To Section # 16>‘—~-
b4 v
Turn and hold the momentary over-ride ( . )
key switch on the console to position #19 Go To Section # 5

in order to by-pass the LMI lockouts. “Try
the crane functions now. Refer to drawing
L1 in section ILL

NO

Engage the "Master Over-ride
key located at the junction box
behind the operators cab.

NO /
C Refer to section # 12){ \Are they functioning now ?

l YES

Check supply voitage at PPM/PAT
END

Are they functioning now ?

\

tnterface terminal under dash. Refer to
manufacture wiring diagrams
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4.1 BLANK CONSOLE DISPLAY

PROBLEM

Nothing displayed on the
console screen.

I

Check crane supply voltage at the PPM/PAT interface
terminal located under dash. Measure between terminals #
1 (12/24v) and # 2 (GND). NOTE: System requires a
minimum of 10v for proper operation. See drawing # 12.2
in section # 12

NO

CORRECT ? Reference craqe'manufactures dra}vmgs
for proper wiring and fuse location.

YES

Possible internal problem
Refer to section # 17

S
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5.1 ANTI-TWO BLOCK PROBLEM

PROBLEM

Function of Main Boom Anti-Two Block System is fanlty,

v v

If a Jib configuration is being used ensure that the

f ! ing u ‘ Verify that the hook is lowered into a safe
! boom nose "Jumper Cable” is installed. If theirs working position and that the anti-two block
& still a fault. Refer to section # 5.4 weight is suspended from the switch or the red

"BYPASS* flag is installed

Verify that the boom nose "Tumper Plug” is NO
installed at the receptacle. Refer to drawing

r Does it work now ?
#12.1in section # 12 L

YES

YES

WORKING
PROPERLY ?

s y

Remove "Jumper Plug" at boom nose and

check the function of the anti-two block ins t;?;g%é?;; 4{‘17:{ :iﬁ;;s:;orj;?;@n th
switch with an ohm meter between ?'I ;} er Plug” a 1atae
terminals # 3 and # 4 of the receptacle. ump ug.

< Switch Closed ) < Switch Open }"Gmove and inspect receptacle wiring.>

NEXT PAGE

Continued on next page. ..
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5.2 ANTI-TWO BLOCK PROBLEM

[ PREVIOUS PAGE ]
Einstail "Jumper Plug" at boom nose and open cable reg

Remove core and shield from terminals X1
and X2 at the slip ring assembly and measure
the resistance across the wire ends. You should
see 4.7k ohms. Refer to drawing # 12.1 in
section # 12,

Continued from previouse page

NO Short circuit in boom length cable.
Referto replacement procedures in
section # 9.

OPEN
CIRCUIT

Disconnect wire # 5 and # 6 from terminal # 7
and # 8 at the cable reel. Measure the
resistance with an ohm meter between

terminals #7 and # §. Refer to section # 12.

Check continuity through the slip ring
,, assembly by measuring between terminals
CORRECT * #1and # 7 and then # 2 and # 8. Refer to
drawing # 12.4 in section # 12.

NEXT PAGE

Continued on next page...



Trouble Shooting Manual DS 350 C

5.3 ANTI-TWO BLOCK PROBLEM

PREVIOUS PAGE

Clean slip ring assembly contacts and
recheck continuity. Replace if necessary.

/Reconnect all wires at cable reel. In the
junction box behind the cab remove wire # 9
and # 10 from terminal # 15 and # 16 and
measure across the two points with an ohm
meter. A closed circuit should show 4.7k ohms.
Refer to section # 12,1 in section # 12.

Faulty wiring between cable reel and junction box. Check
all wiring and connections. Replace if necessary.

[Refer To Section # 17]
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5.4 ANTI-TWO BLOCK PROBLEM

| Working ina JIB ccnfiguratien.]

N
l

h 4

sture that the hook is lowered into a safe working
condition and that the anti-two block weight is
suspended from the switch or the RED "BY PASS® flag
is installed.

YES

WORKING
PROPERLY ?

S

Remove "Jumper Cable” from JIB receptacle
and with an ohm meter check the function of .
the switch by placing test leads on terminals # Swn?hgi::?stwr/ 4.7k
4 and # 3 of the receptacle. Refer to section # or.
12.7 in section # 12.

)

( Switch Open ) CORRECT ?

NO

Refer to section # 5.2 and trouble
shoot main boom "Anti-Two
Block circuit. Check all wiring and the
function of the switch.
Replace if necessary.

’( END )




Trouble Shooting Manual DS 350 C

6.1 LENGTH INDICATION PROBLEM

PROBLEM

The displayed boom length does not coincide with the actual
measurement between boom heel pin and boom nose sheave

wheels,

With main boom fully retracted check mechanical
adjustment of the length potentiometer in cable reel by
carefully turning potentiometer axle counter-clockwise
until it stops. Refer to section # 15.3 in section # 15.

Check supply voltages between terminals 1

(GND) and 3 (+5v). With the boom fully retracted

measure theyoutput voltage of the length sensor at
terminal #2, it should be 500mv.

Was a large
adjustment needed ?

i volage i s ot core
correct, proceed. N placeme
} procedure # 11,

Extend and retract the boom while ensuring that
the axle of the potentiometer turns at the same rate
as the gear wheel.

Replacement of gear wheel and
CORRECT ? potentiometer assembly could be
necessary. Refer to section # 17,

NEXT PAGE

Continued on next page. ..
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6.2 LENGTH INDICATION PROBLEM

Continued from previous page
[ PREVIOUS PAGE j

Extend and retract the boom while measuring the length signal
berween terminal # 1 (GND) and # 2 (SIG). You should see a
gradual increase and decrease with the movement of the boom.
Refer to section # 16.7 in section # 16.

NO

Refer to replacement procedures in section # D

YES

Again with the boom fully retracted, measure length
signal at the junction box behind the operators cab
between terminals # 11 (GNB)Yand # 12 (81G)The
voltage should be the same as those measured in the

cable reel.

Faulty wiring between cable reel and junction
L d !
CORRECT ? bex. Check cables and connections.

l REFER TO SECTION # 17 J
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7.1 ANGLE INDICATION PROBLEM

PROBLEM

Angle indication does not reflect the correct position of the boom

Ensure that the cable reel has not been
damaged or moved out of alignment.

YE
DAMAGED ?
NO

Place the boom at "(" degrees and open cable reel cover.
First check the supply voltage by measuring between
terminals # 5 (GND) and # 6 (+5v) of the terminalblock.
Refer to section # 7.3 in section # 7.

NO
CORRECT ?

At the cable reel check the
output signal of the sensor by YES , NO

measuring between terminals # 5
{GND3 and # 4 (SIG). Refer to
aulty wiring is between cable reel and
junction box. Check all wiring and
connections. Replace if necessary.
v
NEXT PAGE
Refer To Section # 17

diagram # 16.10 in section # 16,
Continued on next page...

If repair is needed, Refer To Section # 17>

Go to the junction box located behind the cab and
measure between terminals # 11 (GND) and # 13

YES (+3v). Refer to drawing # 16.10 in section # 16
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7.2 ANGLE INDICATION PROBLEM

Continued from previous page

[ PREVIOUS PAGE ]

At the cable reel remove wire # 4 from the
left side of the terminal block and recheck the
angle sensors output signal by measuring
between terminal # 5 (GND) and # 4 (8IG).
Refer to dizgram # 16.10 in section # 16.

CORRECT ?

Reconnect wire # 4 at cable reel terminal block and go
to the junction bex located behind the cab and measure
between terminals # 11 (GND) and # 14 (SIG)o-The signal
should be the same as that measured in the cable reel.
Refer to section # 16.4 in section #.16.

CORRECT ?

Refer To Angle Sensor
Replacement Procedures
in Section # 10

CORRECT ?

< Refer To Section # 17

Faulty wiring is between cable reel ann

junction box. Check all wiring and END
connections. Replace if necessary.
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FIGURE 1: Rarmove cover.
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FIGURE 2: Terminal Block wiring.

FIGURE 3: Angle Sanaor braakouf.
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8.1 LOAD INDICATION PROBLEM

PROBLEM

Load indication does not reflect the correct weight

Verify that the proper operating
code has been selected for the
present cranes configuration

CORRE CT * Refer to operators manual for the pmpD
operating code setting

BnSure that the displayed boom length is correct

NO

With the boom fully retracted open cable
reet and reset the length potentiometer. Refer
to section # 6.

CORRECT ?

Measure radius and compare with
the indication on the console

Check the boom angle with an inclinometer at

low and high boom angles. Verify that the
indication on the console is within .5 of a degree
of actual. Refer to section # 7.

CORRECT ?

NEXT PAGE



8.2 LOAD INDICATION PROBLEM

( PREVIOUS PAGE )

If indicated angle is incorrect a mechanical
adjustment can be made at the angle sensors mounting
bracket in the cable reel. Refer to section # 10 for

additional information regarding the angle sensor

Check supply voltages to the Piston and Rod side pressD
transducers cables. Disconnect the cabies from the transducers
and measure between pin "R" (GND) and pin "A" for (+5v).
Also measure between pin "C" and pin "B" for {-5v). Be sure i0 nggVLT;’?{%%'&iLE‘;XII};T

perform this check on both cables. Refer to drawing # 16.8 & y

16.9 in section # 16 for proper test lead placement and voltage

readings. /

Check supply voltages at the junction box
behind the cab."Measure between terminals # 2
(GND) and # 1 for (+5v) and then between # 2
(GND}) and # 3 for (-5v). If voltages are correct
then fault is located in wiring or connections.
Inspect and replace if necessary. Refer to
drawing # 16.8 & 16.9 in section # 16.

CORRECT ?

YES

NO

I Refer to section # 17 j‘ CORRECT ?
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STEP

5~)

%’ 10.

90 LENGTH CABLE REPLACEMENT PROCEDURE

ACTION

Remove damaged cable from the reel.

Using a 10mm socket or wrench open the reel cover and disconnect all wiring from the left
side of the terminal block. Loosen and remove the strain relief with the cable from the
bottom of the reel.

Remove the reel from its mounting brackets.

Disconnect the wire ends on terminals X1 and X2 at the slip-ring assembly.

On the back side of the reel remove the strain relief at center axle of the drum and pull the
remaining cable out of the reel.

At the boom nose remove the remaining cable from the anchor poll and receptacle.

Start installing the new cable at the reel by pulling it through the hole and pipe on the side of
the reel. Install a new strain relief and feed approximately one foot of cable through the
center axle to the slip ring.

Dismantle the cable near the slip ring and reconnect the shield to terminal X1 (Shield must
be covered with shrink wrap or electrical tape) and center core to terminal X2 (Core has a
protective covering that needs to be removed a 1/4” at the end for proper contact with wire
end).

[nstail cable reei back to the boom mounts. By turning the drum clockwise continue to load
the remaining cable.

Set cable reel pretension by turning the drum counter-clockwise 5 to 8 tums.

Reconnect cable at the anchor poll and boom nose receptacle.

Coentinued on next page...

9.1
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9 LENGTH CABLE REPLACEMENT PROCEDURE

Continued from previous page

STEP ACTION

With the boom fully retracted reset the length potentiometer by carefully mrning the axle at
the gear wheel counter-clockwise until it stops. Check to see that the length, angle and
radius display correctly. Verify that the Anti-Two Block works properly.

3. Minor adjustrnents to the mounting belts may be needed to ensure proper spooiing and
angle indication. {Uneven layers can cause improper length indication)

Suggested Equipment For This Task:

10mm socket or wrench

Small flat tip screw driver

Wire strippers

Side cutters

. Needle nose piiers

. Electrical tape / plastic tie straps

hoLh B W b e
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FIGURE 1: Remave caver.

REMOVYE PUSH BACK SPREAD SHIELD PULL INNER
QUTER SHIELD TO FORM CONDUCTOR THROUGH
INSULATION QPENING

HOLE IN SHIELD

FIGURE 2: Wire Preparation.
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STEP

10,

11

10 ANGLE SENSOR REPLACEMENT PROCEDURE

ACTION

Using a 10mm socket or wrench open cabie reel cover. Refer to figure # 1 in section # 10.3.

Desolder wires # 4, 5 and 6 from their same corresponding numbers on the right side of the
terminal block. Refer to figure # 2 in section # 10.3.

Remove any plastic tie straps that may be securing the wires.

Using a Smm allen wrench remove both bottom boits from the angle sensor bracket. Take hold
of the sensor and remove the top left bolt which extends through the sensor to the cable reel
housing. Refer to figure # 3 in section # 10.3,

Install new sensor with previously removed bolts. (Thread damage could occur if bolts are over
tightened. Care should also be taken to ensure that the wires extending from the rear of the
sensor do not get pinched during,this process),

Feed wiring around center axle to the terminal strip and secure with plastic tie straps to aveoid any
possible contact with gear assembly.

Resolder the new wires to the terminal strip. Wires are numbered 4, 3, 6, and are to be attached
to the same terminal numbers on the right side of the terminal block,

Turn the system on and check angle indication at the console display.

With an inclinometer measure the boom angle and compare with console indication.

If actnal and indicated angle indications are not the same make adjustments to the angle sensor -
bracket by loosening the three bolts that secure it and rotating the assembly left or right.
{Indication should be with in a tolerance of plus or minus 5 tenths of a degree).

Reinstall cable reel cover. (Thread damage can occur if cover bolts are over tightened).

Continued on next page...

10.1
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10 ANGLE SENSOR REPLACEMENT PROCEDURE

Continued from previous page

STEP ACTION

12, If angle indication is still not correct refer to section # 16.1.

Suggested Equipment For This Task:

10mm socket or wrench
Smm allen wrench

Small flat tip screw driver
Soldering iron
Inclinometer

ol e
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FIGURE 1: Remove cover.
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FIGURE 2: Terminal Block wiring.

FIGURE 3: Angle Sansor braakout.
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11 LENGTH POTENTIOMETER REPLACEMENT PROCEDURE

STEP

10.

ACTION

With 2 10mm socket or wrench remove cable reel face cover. See figure # 1 in section # 11.3.

Using a phillips screw driver, remove the retainer bracket which secures the gear wheel, Refer
to figure # 2 in section # 11.3.

Remove the gear wheel from the potentiometer axle by pulling it straight out with your fingers.
Refer to figure # 3 in section # 11.3.

At the slip ring assembly, remove the wire ends from terminals # | and # 2.

Now remove the retainer ring at the center of the slip ring assembly. (This will allow you to
remove both sides of the slip ring from the axle), Refer to figure # 4 in section # 11.3.

With a phillips screw driver, réfmove the four screws that secure the mounting plate. Refer to
figure # 3 in section_#.11.3.

Using a soldiering iron, remove wires # I, 2 and 3 from the same corresponding terminal block
numbers. (These wires are the last thing holding the assembly in place). Refer to figure # 3
in section # 11.3.

Install the new length potentiometer assembly by securing the mounting plate with the four
phillips screws. (Ensure that the grounding wire is also reconnected at the lower right mounting
SCTEW).

Resolder wires # 1, 2 and 3 to the same corresponding pins at the terminal block. (Be sure that
wires are secured in a way that they cannot become caught in the gear wheel). Refer to figure # 3
in section #11.3.

Install gear wheel onto potentiometer axle. (Care should be taken when aligning the drive gear
and potentiometer axle. Damage to the cluich assembiy or gear wheels ¢an lead to an incorrect
length indication). Refer to figure # 3 in section # 11.3.

Continued on next page....

It
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11 LENGTH POTENTIOMETER REPLACEMENT PROCEDURE

Continued from previous page.

STEP

11.

12

13.

14.

15,

i6.

17.

ACTION
Secure the gear wheel retainer bracket with the remaining two phillips screws.

Feed length cable wires through both top and bottom slip ring assembly while aligning bottom
slip ring stop post with hole located in length potentiometer mounting bracket. Refer to figure
# 4 insection # 11.3.

Reconnect core to terminal # 1 and shield to terminal # 2 on the top slip ring contacts. Refer to
figure # 6 in section # 11.3.

With the boom fully retracted, use-a:small screw driver ang turn pofentiometer center axle screw
counter clock wise until it stops. This s the zero point setting, Refer to figure # 5 in section
#11.3,

Verify that the console displays the proper length indication.

Boom length should be measured from the boom heel pin to the boom nose center sheave wheel
pin.

If length indication is not correct refer to section # 17,

Suggested Equipment For This Task:

10mm socket or wrench

Small flat tip screw driver

. Small phillips head screw driver
Digital multimeter

Retainer ring pliers

Soldering iron

Needle nose pliers

e ol
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REV | ERN

DESCRIPTION DATE

C.A.G.E. 79760 SCALE 1/8 PAGE 1 OF 2
MATERIAL
DA e CABLE REEL ASS'Y
g Z—EOngCTOR

REY. | DESCRETION

TATE | MAME

T EQUIPMENT CORPORATION

1665 ORCHARD DRIVE

P&H 3
... CHAMBERSBURG, PA 17201

12.3



. { REV | ERN DESCRIPTION DATE
ITEM: PART NUMBER DESCRIPTION Qry
1 | 08B-000-110-031 |CABLE REEL ACCY. SCHEW/CAPTIVE 1o
2 |0B4-103-080-002 | SENSOR, ANGLE WG 103 1
3| 008-710-068-002 LENGTH _TRANSDUCER 16€ 108 | 1
4 |T002-050-708-012 |SCREW, M6 X 12 HEX SOCKET CAP 2
(FOR_AMGLE SENSOR)
5| 006-707-010-084 | WASHER, FLAT &mm 3
5 CABLE REEL. KT 200, STANDARD }
7 | 031-300— 100358 | SCREW, &mm X 1 X 110 i
8 | 000-208-C40-084 | WASHER, LOCK. Brron i
9 | OBA-000-115-013 |SLP~RING, 2 CONBUCTOR i
10| 000-873-020-002 |CABLE, LENGTH SENSOR, | CORE with | 1397
SCREEN (PER rooT)
11 | 088-500-116-G10 |SPRING PACK W/HOUSING, KT 300 :
12 | 021-441-161-213 | STRAIN RELIEF, PG 15.5, 12~18mm T
GRAY+WHITE_INSERT
B
I—
j 1 1
) 2 LENGTH
SENSOR
:3 3
SHIELD 2 4
o CORE 5 5 ANGLE
. SENSOR
6
y, =D ¥V g 'High' Fregquency
! ' Atenuator
2 .%_ :(netaﬂ Nat Shawn)
g Brown @ Brown o> CORE
10 Red @ Red rom SHIELD
D e Stip Ring Assy.
™
Té |
KT208 CABLE REEL
— MOUNTED ON THE
LEFT SIDE 0OF BOOM
ELECTRICAL DIAGRAM
OUTER SHIELD INSULATED
AND CONNECTED AS SHIWN.
C.A.G.E. 79760 SME 1 rs)  pace 2 oF 2
WATERIAL
AT e CABLE REEL

CUSTOMER:

DX P&H |

L aed
MY,

2-COg€JUC¥GR
088--208-060-013

PAT EQUIPMENT CORPORATION
1665 ORCHARD DRIVE
CHAMBERSBURG, PA

17201
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Engineering Bill Date : 12/08/94 17:15:55 F/N:CAC20007
Number TCAC20007

Title :B.0.M. FOR CONSOLE DS 13150 C

Model sALL MODELS

Revision :

ECCO Number :

Bate of Last ECO
Basic List No
Similar To

-
-
-
-

*

Drawn By :ROD EAVES
Checked By :
Approved By ‘RICK FISK (PAT)
Revised By :
Tree Number :
ITEM PART NUMBER DESCRIPTION MAT'L WGT QTY
l1: 024-000-100-078 HOUSING, CONSOLE/CU, DS3isqcC L
2) 024-351-300-010 BOARD, DS350C, DATA PROM MODUL 1
3
4
5| 024~000-100-080 HOUSING, DS350C, BACK COVER, -
FOR STRAIN RELIEF & TERM. MTG. 1
=)
7
8! 024-000~-050-223 COVER, DS350C, SIDE PANEL FOR
CIRCUIT BOARD ACCFESS 1
9! 024-351-300-103 BOARD, DS350C(CONNECTION, 8-
DIGITAL (INPUTS, 3+1+1 RELAYS 1
10, 024-351-3006-040 BOARD, DS350C POWER SUPPLY 1
11| 024-351~300-063 BOARD , -DS350C ANALOG 1
12§ 024-351-300-001 BOARD, DS350C PROCESSOR 1
13| 024-351-300-002 BOARD, DS350C CPU 1
14 000-205~-270-308 SCREW, 3mm X 8mm, FLATHEAD 4
15) 024~000-050-226 RETAINING PLATE, BOARDS 1
16} 000-205-370~-308 SCREW, 3mm X Smm 2
17} 000-208-030-030 WASHER, 3mm 2
18
191 050-350-~100-001 KEY, DS8350G & DS350C CONSOLE 1
20| 050-350-110-049 ALARM, BUZZER, DS150 & DS350C 1
21| 024-000-050-174 COVER, DS350C, PANEL TO ACCESS
DATA PROM MODULE 1
22} 000-205-270~308 SCREW, 3mm X 8Smm, FLATHEAD 2
23| 000-205~270-312 SCREW, 3mm X 12mm, DS350C-
DATA PROM COVER MTG. 1
24 050-350-110-213 SWITCH, KEY, DS350C CONSOLE /CU 1
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Engineering Bill Date 08/18/94 13:00:00 F/N:JII24000
Number :JI1I240C00

Title :B.C.M. FOR SWINGAWAY JIR
Model :CN 180, VARICUS

Revision :

ECO Number :

Date of Last ECC b

Basic List No

Similar To :

Drawn By :ROD EAVES

Checked Ry :

Approved By
Revised By
Tree Number

:RICK FISK (PAT)

LT EY Y

ITEM PART NUMBER

DESCRIPTION MATL WGT QTYyY
1{ 631-002-060~-017 AZB SWITCH, 40' CABLE 1
2] 0830V032 1 5/16~18 X 1 1/2 S.H.C.S. 2
3] 32Z890D122 TIE WRAP 9
4] 3287230 RECEPTACLE, 6 PIN 1
5] 3287732 6 POSITION, PIN INSERT 1
6: 3287724 REDUCER, PG 16-9 1
71 3287226 STRAIN RELIEF, PG 9, 4-6mm~-

YELLOW 1
8| 3287Z29 HOLE PLUG, PG 16 1
9 0862V094 SCREW, 10-24 X 3/8 R.H.M.S, 4
10 3643V0Q7 #10 LOCK| WASHER 4
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Engineering Bill Date 06/22/94 08:48:55 F/N:UFBOJROX
Number :UFBOJBOX

Title :B.O.M. FOR JUNCTION ROX

Model :

Revision

ECO Number

Date of Last ECO
Basic List No
Similar To

Prawn By

Checked By
Approved By
Revised By

:ROD EAVES

tRICK FISK (PAT)

-

Tree Number

ITEM PART NUMBER DESCRIPTION MAT L, WG QTY
1] 031-300~100-800 WIRING DIAGRAM, J.B. ASS‘Y. -
2/ 031-300-100-787 JUNCTION BOX ASS‘Y., U.F. 1
3] 031-300-100-788 ASS’Y., PANEL, 6 3/4 X 4 7/8 1
4{ 031-300~100-7886 ASS'Y., TERMINAL RAIL 6 1/8 %10
5| 031-300-100-688 TERM. STRIP ACCY., END. BLOCK 2
6 031-200-100~687 TERM. STRIP ACCY., END PLATE 1

- 77 G31-300-100~684 TERM. STRIP ACCY., BLOCK, AKX 22
8 031-300~100-799 MARKING TAPE 1-50 (HORIZ.) 1
9] 123-429~909-730 SCREW, #8-32 X 1/2", PHILLIPS 2
10} 031-300~100-801 WASHER, LOCK, #38 2
114 031-300-~100-798 DECAL, WIRING DIAGRAM, UF, I8 1
121 000-214-210~016 NUT, PG 16 1
13} 000-214-210-011 NUT, PG 13 4
14 031-300-100-175 WASHER, LOGCK, ,#4 4
157 031-300-100-176 NUT,- #4-40 HEX 4
167 123-429-910~630 SCREW, #4-40 X 3/4n, PHILLIPS 4
17} 031-300-100-796 CONNECTOR ASS’Y.,7 PIN FEMALE 1
18| 031-300~-100~173 CONNECTOR ACCY., GASKET #£16 1
18| 031-300-100-024 CONNECTOR ACCY., COVER, DUST 1
20| 050-000-080-~001 KEY, SET, A2B & C.U. KEYSET 1
21! 031-300-100-915 CABLE ASS‘Y., PRESS. TRANS. 57 2
227 031-300-100-794 CAELE ASS‘Y., 14 COND., 24 PIN 1
23| 021-441-110-811 STRAIN RELIEF, PG 11, 6mm - 3
24 021-441-161-216 STRAIN RELIEF, PG 16, 12-15mm 1
251 021-441-131-011 STRAIN RELIEF, PG 11 1
26| 031-300-100-1486 CABLE, 4 X 1.5 5.8.(PER FOOT) 1s~”
27| 003-051-910~002 SWITCH ASS’Y. W/KEY & CONTACT 1
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REV ! ERN

DESCRIPTION DATE

C.A.G.E. 79780

SCALE /86 |PaSE 1 oF 2

CLUSFOMER:

WATERIAL
DATE NAME 3
ey 2~-CONDUCTOR
LWG 208
BEV. | DESCRIPTION | DATE NAME 068-208~060-013
-y > ! 8 AR fVE dﬁmih—;‘ ‘-mi:“un“-n_tdm'
CHAMBERSBURG, PA 17201 B S WIS = i
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- REV! ERN DESCRIPTICN DATE
ITEM | PART NUMBER DESCRIPTION Qry
i o 4
1 Q8B—000— 1 10081 CABLE PREEL ACCY. SUREW/CAPTIVE 0
7 84— (03-080—003 | SENGOR, ANGLE MG 103 7
3T 308-710-008-002_ | SENSOR, LENGIH TRANSOUCER LGE 100 :
1 B0I~050-106-012 | SCHEW, MB X 12 HEX SOCKET CaP T
{FOR ANGLE SENSOR)
5 | 300-207-010-084 | WASHER, FLAT Emm 3
& DOB-870-006-00Z | CABLE REEL, KT 200, STANDARD 1
7 GE1 = 300-100~358 [SCREW, 6mm X 1 X 110 1
U GG I08-040-084 | WASHER, LOCK. Bmm [
9 ] GRB~000—110-01% | SLIP~RING, 7 CONDUCTOR !
0 CO0-673-020-002  CABLE, LLNGTH SENSOR, | CORE Witk | 138
SCREEN (PER FOOT)
T T 0BA-000—110~G10 | SPRING PAGK W/HCUSING, K1 200 *
1o T BZ1—4AT—161-213  STRAIN RELIEF, PG 13.5, 12=15mm 1
GRA"H:?HI?E INSERT
WO
I
1 1
i o 2 LENGTH
t 5 SENSOR
3
SHIELD 4 4
CORE 5 3 ANGLE
SENSER
6 &
7 Bl 11 High [F re§uenay
: | Adenuetor
Q ,%m ;<aetax Not Snown)
9 i Brown g:g) Brown §§§ CORE
10 Red @ Red @ SHIELD gi
S Sip Ring Assy.
TH6F
KT208 CABLE REEL
T— MOUNTED ON THE
LEFT SIDE OF BOOM
ELECTRICAL DIAGRAM
OUTER SHIELD INSULATED
ANT CONNECTED AS SHOWN.
CAG.E. 79760 SET /1 NTS) | PAGE 2 OF 2
WATERTAL
T e CABLE REEL
LWE 20
REV, | ODESCHFTION | DATE [NAME 068-208~060~-013
& {m p&“ PA'Q ggciiEPR%Egg ECE}RPE)RATI(}N P Bt St e percets g e - v
166 A, V] u-uunaawhmtr_mw
E [ } Wbl CHAMBERSBURG, PA 17201 = - —
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PART NUMBER

DESCRIPTION

Qry

GH8—-000~ 110037

SENSOR, LENGTH POT, (PRINTED CIRCUIT
BOARD+POTENTIOMETER}

REV | ERN

DESCRIPTION DATE

C.AG.E, 7376C

SCALE

1/1.8 PAGE t OF 1

MATERIAL

DATE

T/12/%4

I W}
A,

DATE : NAME

LENGT?;I_gEﬂ.:«NSDUCER
006—~710-006~002

SENSOR

CUSTOMER:

DX peH |

17201

PAT EQUIPMENT CORPORATION
1665 ORCHARD DRIVE
CHAMBERSBURG, PA
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ITEM

PART NUMBER

DESCRIPTION

QTY

831 — 300~ 100358

SCREW, 8mm X 1 X 110

000~ 208~045--084

WASHER, LOCK, Bmm

i

000—~207 -1 0—~364

WASHER TLAT, Smm

002 -050~ 208012

SCREW, MS X 12 HEX SOCKET CaP
{FOR_ANGLE SENSOR}

23 ) 1 .

REV

ERN

DESCRIPTION DATE

REV, | DESCRITTION

DATE | NAME

C.A.G.E, 79760 AR 2 PAGE 1 OF 1
MATERIAL
AT SENSOR
" ANGLE

WG 203
006-420~306-001

1663 QRCHARD DRIVE
CHAMBERSBURG, PA

17201

AT EQUIPMENT CORPORATION

X P&H |V :

-

xwr—-—w =

= e T S

SMLRZCLY
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i

REV

ERN

DESCRIPTION

DATE

ELECTRICAL DIAGRAM

CAG.E. 79760 1/1 (NTS)  |PAGE 1 OF 2
WATERIAL
DATE | NAME
v I A2B_INSTALLATION
e FOR BOOM EXTENSION
OPTION KIT

REV. | DESCRIPTION

DATE | RAME

PAT EQUIPMEN

= 1865 ORCHARD DRiv
CHAMBERSBURG, PA 17201

T SCORPORAT!ON

15.7



Engineering Bill Date : 08/18/94 17:00:00 F/N:JI124005

Number +JII240C08

Title :B.C.M., FOR AUXILIARY SHEAVE
Model tVARIOQUS

Revision :

ECO Number

Date of Last ECO
Basic List No
Similar To :

e e A

Drawn By :ROD EAVES
Checked By :
Approved By :RICK FISK (PAT)

Revised By
Tree Number

“r 3

ITEM PART NUMBER DESCRIPTION MAT’L WGT QTY
1} 031-002-060-011 AZB SWITCH, 5’ CABLE 1
21 0830V0o32 5/16-18 X 1 1/2 S.H.C.S. 2
3| 3287Z30 RECEPTACLE, &6 PIN 1
4] 3287232 & POSITION, PIN INSERT 1
51 3287224 REDUCER, PG 16-9 1
6| 3287Z26 STRAIN RELIEF, PG 9, 4-6nm-

YELLOW i
71 3287229 HOLE PLUG, PG 16 1
8! 0862V094 10-24 X 3/8 R.H.M.S. 4
91 3643V007 #10 LOCK WASHER 4

15.8




16 Troubleshooting

General information

In case of a system malfunction, a code 1o identify the error source will be shown cn
the display.

The code numbers fisted in ‘he malfunctions table identify various malfunctions that
might cccur in the LM system. In the malfunctions table sach srror will be explained
and the steps to be taken for thair correction will be described.

Malfunctions within the microprocessar have to be repaired by factory-trained specialist
only. Please inform the competent sarvice organisation in case of errors of this kind.

Operating faults

Malfunctions of the LMI-system caused by exceeding preset areas or cperating faults
of the crane operator are indicated and explained on the LCO display. These code
numbers could be £01, £02, £03, EQ4, £05 and E8. Normally, the Operator can repair
these faults by himseif. '

Malfunctions table

Errar code

Erar

Cause

Efimination

201: MIN. RADITE

Fallen below the
radius range'or,
angle range
exceeded,

aflen below the minimum
fadius or exceeding the
maximum angle specified
in the raspective load chart
due to luffing up the boom
tagoiar.

Luff down the boomi to a
radius or angle preset in
the load chart,

E02: MAX, Maxdrnum radius The maximum radius was | Lyff up the boomto a
RADTIUS exceeded or fallen | exceeded or faller below radius or an angle preset in
balow the angle ' the minimum angle the load chart,
range. specified in the respective
load chart due to luffing
down the boom foo far.
E04: ERROR Incemrect setting of | a) The selected operating | a) Set the operating mode

OPERAT. MODE

operating mode

mode is locked.

in accordance with the
agsignment to the

aperating condition.
b} The selected cperating D) Check the
mode is nat inciuded in pregrammation in the
the TLK-EPROM TLK-EPROM

16.1




ECS5: PROHIAITED
LENGTH

Prohibited ‘ength
range

a.} Beom has been
extendad oo far or not
encugh, a.g. f cper-
ation is only adrmitted
up to &4 certain boom
length or for 'cad charts
of jibs with the boom
having io te extended
¢ a cenain fength.

b.} The length sensor
adjusirnent was
medified, 2.g. repe siid
off the length sensor
real,

¢.) Ciutch between length
sensar pot and deive is
defective

d.} Failure of the -5V
supply for the analog
part of the LMi-main
beard,

a.] Cable betwaen thecant-

ral unit and'the length
sensocr defective or
slack.

f.) Length potentiometer
defectiva,

a.} Retract or axtend boom
1o the correct length.

b.} Retract the hoom,
Check the prasirass of
the cable reel the rope
has o be under tract-
lon). Cpen the length
sensor and carefully
tum the length pot
counterclockwise o the
detert by use of a
sorewdriver.

¢.) Compietely replace the
cititch with the drive
wheel and adjust length
sensor pot as described
atb.)

d.} Check -5V-voltage. If
there is no voltage or
break down at a charga
of 50 ochm
approximately,
exchange rmain board.

e.} Check cable as weil as
cennector and
exchange, if necessary.

f.} Replace length
potentiomater.,

B07 : ERROR
OVERLOAD RETAY

No acknowiedge- -

ment from the
avernicad refay.

Qvericad relay is caught,
defective or is not being
driven.

Replace relay. if this
replacermaernt iz not satisfac-
tory, the connection board
has o be replaced, loo.

E08: ERROR No acknowledge- | A2B-refay is caught, Replace refay. i this

A2ZB RELAY ment of the anti defective or is not being replacement is not satisfac-
two-block switch driven, tory, the connection board
relay. has to be replaced, (og.

E1ll: ERROR MB
LENGTH MIN.

Faller beicw fimit
for the measuring
channel "Length

telescopic boom”.

a.) Cable between length
sensor and centrat unit
defective, not
connected or water in
the connectors,

b.} Length sensar pot
defective.

¢.) Electronic board in the
measuring channet
defective.

a.) Check cable and
connector as well and
replace, if necessary.

D.) Replace length sensor
potantiometer,

c.) Replace main board or

analog beard.

16.2




E12: ERROH PR.
PISTON MIN

Fallen beiow lower
imit value for the
measuring channel
‘pressure
transducer piston
sida”™

&) Cable leading from the
central unit 1o the
pressure transducers
defective or water in the
connectors,

b.) Pressure transducer
defective.

¢.} Electronic board in the
| measuring charne
defective,

a.} Check cable and
connector as well and
replace, f necessary.

b.) Reglace pressure
transducer,

1 C.) Replace CPU or anaiog

board.

Ei3: ERRCR PR.
RCD MIN.

Fallen below io-
wer imit vaiue ios

- the measuring

channa! "pressure
fransducer rod
side".

) Cable leading from the

| central unit to the

g pressure transducers

i defective or watar in the
cormactor,

0.} Pressure transducer
defective,

<.} Electronic beard in the
measuring channet
defective,

:

a.) Check cable and
connectars as well and
replace, § necessary.

b.) Replace pressure
fransducer.

¢.) Replace CPU ar analog
board,

El5: ERROR MIN.
ANGLE

Fallen below lowear
fimit value for tha

measyuring channel
‘angle main boom”,

a.) Cable leading from the
centraf unit to the
lengtivangle sensor
defective, loose or
water in the connectors,

&.) Check cable as well ag
connectors and
replace, # necessary.

b.) Angle sensor defective, b.) Replace angle sensor.
¢.) Electronic beard in the .} Repiace CPU ar anaiog
mMeasunng channef board.,
defective,

El%: ERROR REF,
VOLT. MIN.

Reference veltage
defectiva.

&.) The fotal of the supply
and the referance voit-
ages.is lgssthan 27V,

b.) A/D converter defective.

a.) Check supply voltages.

b.) Replace analag board,

Ei1A: ERR. MIN.
SLEW. ANG. A

Fallen below lower
fimit value for the

measuring channe!

slewing angle A"

| a) Cable leading from the
central unit to the slaw-
ing angle sensor defec-
tive, loase or water in
he connectors.

b} Slewing angle sensor
defective.

¢.) Electronic board in the

a.) Check cable and
connectar as well and
replace, i necessary,

b} Replace slewing angle
sensor

¢.) Replace CPU or analog

SLEW. ANG. B

limit value for the
measuring channel
“slewing angle 8"

. measuring channel. board.
defective,
E1B: ERR. MIN. Fallen beiow lower cf. Error 1A cf. Emor 1A

E20: NO REF.
VOLTAGE

No analeg voitages

a.) The input voitages are
o small.,

|
| b.) The veitage converter is
| defective.

a.j Check crane voltage.

b.) Replace power supply
board,

16.3




EZl: EZRROR MB
LENGTH MAX.

Upoer imit vaiye
for measuring
channei “ength
teleseopic boem”
axceedad,

1
¢ :

&

a.) Cable feading from the
central unit 1o the
ength/angle sensor def-
ective, nof connested or
waler in the conneclors.

0.) Length senscr pot i
defectiva,

2

ronic board in the
easunng channsi ;
{ective. !

o3 £

L1
i)

a.} Check cable and
connectons as weil and
repiace, f necessary.

Reciace length sensor
oot,

¢.j Replacs CPY or analog
board,

3

H

PISTON MAX.

£22: ERROR PRES.

LVoser it value

(for the measuring
_crannel “sressure
fransducer gision
| side” exceeded. |

5“

i D.) Pressure trarsducer

3

acie leading from the |
antrat untt to the
pressure ransducers
defective, not
cennectad or water in
he connectors.

%)

3

Theck caple as well as
connectors and
repiace, if necessary,

b.) Repiace pressure

defectiva, transducer.

2.) Electronic board in the 2.) Replace CPU or analog
measuring channel board, ‘
defective,

ROD Max,

EZ3: ERROR PRES.

for the measuring
channel "nressura
transducer rod
side" sxceeded.

Upeer limit vaive |

a.) Cabie leading from the
central unit 1o the
pressure ransducers
defective, not
connected or water in
the contecions.

b.] Pressure ‘ransducer
dafective

c.} Electronic board in the
fmeasuring channel
defective.

a.} Check cable and
connectors as well and
replacae, if necessary,

b.} Replace pressure
transducer

¢.) Replaca CPY or analog

board,

!

H
H

EZ25: ERROR
MAX. ANGLE

Upper lirmit vaiue
for the measuring
channel "angle
main boom"
exceeded,

a.) Cable leading from the
central unit to the length-
angle sensor defective,
foose or water in the
connectors.

&.) Angle sensor defective

¢.} Electronic board in the
measuring channel
defective.

a.) Check cable and
connectors ds weil and
replace, f necessary.

b.} Replace angle sensor.
¢.} Replace CPU or analog

board.

H
i
£
¢

E2Z%: ERROR REF,

Referance vottage

a.) The total of the supply

a.j Check supply voltages.

SLEW. ANG. A

! for the measuring
channel "slewing
angle A" exceaded,

<.} Electronic board in the

central unit 10 the siew-
ing angle sersor defec-
tive, loasa or water in
the corinectors.

bj Slewing angle sensor
defective,

measuring channel
defective.

VOLT. MAX. defective, and the reference volt-
ages is more than 3.3V
b.} A/D converter defective, 0.) Replace analog board.
EZA: ERR. MAX. Upper iimit value a) Cable leading rom the a.j Check cabie and

connector as well and
‘apiace, i necessary,

o) Replace slawing angle

sensor

¢.) Replace CPU or analog

board,

16.4

(

|



EZB: ERR. MaAX.
SLEW. ANG. B

Upper limit vaiue
for the measuring
channel "slewing

angle 8" axceeded,

cf. Emor 2A

<f, Emor 2A

E3l: ERROR
SISTEM EPRQM

Error in the system
program.

Replace system program
PROM

E38: WRONG
SYST.-¥ROM DAT

Wrong system

gragram in the LML

The system program in the
LMl does not correspond
to the programmings in the
data cPRCM 1.

Feplace EPACM 1 of the
system program.

B35 : WRONG
SYST.-PROM TLR

‘Wrong system

program in the LML

The system program in the
LM! dees niot correspend
to the programiming of tha
data EPRCM 2,

' Feplace EPBCM 2 of the
system program.

Z41: ERROR
INTERNAL RAM

Error in the intemal
RAM,

- Replace RAM
- Replace CPU-board.

E42: ERROR
EXTERNAL RAMM 1

Error in the first

| part of the extemal

HAM.

- Replace CMOS-RAM
- Replace CPU-poard.

A/D CONVERTER

convernerufD
7004

uPD 7004 of the CRU
board dges not provide an
EQC signal

E43: ERROR Error in the second - Feplace CMOS-RAM
EXTERNAL RAM 2 | part of the extemal - Replace CPU-toard.
E45: ERROR RED. |Redundancyemor | The A/D converter of the Replace CPU board.
A/D CONVERTER in the AD procassor board and the
conversion. redundant A0 convertar in

the CPU provide divergent

results.
B46: ERROR EXY. | Ermorinthe AD The AT converter Replace CPU board.

E51: ERROR Errors in the crane ' No valid data in the crane | Load crane data EEPROM
DATA EPROM data EPROM orin | data EEPROM. Memory with valid data. Bridge-
the EEFRCM, module incorrectly by- memary module for the
passed. Defective crane respective memory type.
data PROM. Re-place crane data
EEPROM,
ES2: ERR. LOAD Error in the load Load chart PROM Festart LMl Replace
CH. EPROM chart PROM. defective, crane data PROM,
ES6: ERROR Errorinthecrane | Crane data EEPROM By-pass memory rodule
EEDROM data EEPROM, defective. Memory module | according to memoary type.
- ncomectly by-passed. Replace crane data
EEPRCM.
E57: ERACR SER. | Erorinthe seral No valid data an the serial | Write data on to the seral
D. -ENPROM crane data crane data EEPRCM. crane data EEFPROM by
EEPROM. Memoery module defective. | means of the test program,
then, restart the LML Load
serial crane data EEPROM
with valid data. Replace
memaory module,
E38: ERROR SER. | Enorinsernal No valid data in the seriat | Write data onto the serial
AN . -EEPROM analag board analcg board EEPROM. analog board EEPROM by
EEPROM Anaiog board defective., means of the test program,

then restart the LML

Replace analog board,
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E7Ll: ERROR
RELAY X1

Incormrect acknawl-

edgement of the 1,
refay on the analog
board.

1. relay or main board or
connection hoard defective,

Reolace 1, refdy, main
Board or conrection toard.

B72: ZRRACR
RELAY X2

Incorrect acknowi-

edgerment of the 2,

‘etay s the anaicg

board,

2. relay or main board or
connection board defectiva,

Reptace 2. relay, main
board ar connection noard.

E73: ERRCR
FELAY A3

tneorract acknowi-
adgement of the 3.
relay 2n the anaicg

: mcard.

3. relay or main coard ar

conrection board defective.

Repiace 3. relay, main
Coard or connection beard,

E74: ERRCR
RELAYL R4

| Incorrect acknowi-

acigement of the 4.
ralay on the analeg
soard.,

4. refay or main board ar
connection board defective,

Feciace 4. refay, main
acard or connection toard,

Z80: ERRCOR
SLEWING ANG:

Tre measuring
chanrels “slewing
angle A" and
"slewing angle 8
have no distarce

a) Catle leading ‘rom the
centeal unit 10 the slew-
Ing angle sensor defec-
live, icose or water in
the conneciors.,

2.} Check cabie ard
cennectar as well and
repiace, # necessary.

a7 90 deg. B} Slewing angle sensor b} Replace slewing angle
defective, sensor
¢.} Electronic beard in the ¢.) Replace CPU or analog
measuring channel board,
defactive,
281: ERROR CANT | Maximally Maxdrmaily admittad cant of Check cutriggers and
adrnitted cant of the crane sxceeded modiy their position, i
the crane was because of qutriggers not necessary
exceadad. having been carractly
placed.
ES8Z: ENROR Errar at outriggers | Atléast creof ‘he four Completely extend the
OUTRIGGER. ocutriggers is notcompietely cutriggers and/or correctly
extended or not fuify sat set the cyfinders onto the
onta the ground, ground, -
E83: ZRROR Errar when Combination of the boom Carrect the combination of
TELECOMBINATION |lelescoping elements daes not the boorn efernents.
carespond o the
prescriptions.
E84: ERRCOR Erorinoperating | The selectad operating Check the programmation
OPERAT. MODE mode mode is notincludetinthe | in the DATA-(EJEPROM.
DATA-(EYEPAONM.
E86: ERROR Frohibited length cf. Error 08 cf. Brror 05
TELE PERCENT range
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SARLE REEL
ASSEMBLY

, FE fq1 0.0V
[ 1 Eiﬁ(cgg)
ZERD ADJUSTMENT 5
RETRACTED 300M 1 ! FIXED RESISTOR
i H
-
% f
S00mY (%
Grrerrs gt ot “LARINLM 5 ~
3:1 RATIO = GRTUCTED 300k)
| e {2} {2t 12 TO A/D
e 45v CONVYERTER
OB e
LENGTH SENSOR | i
10KOhm,/10 TURNS ”L
1 R
~{O CABLE REEL EX ISTOR
TERMINAL
~{#}- JUNCTION BOX T :
- JucTion l 3 {3——{13] +5.0v
~{ #I~ WIRE NUMBER
BT, DS35GC i
MAIN BOOMoLENGTH SIGNAL VOLTAGE
No. ,of Turps “INPUT" Signal
No. of Turns .
on Cable Reel on Length at Terminal #12
ft Lable Boteniometer in Junction Box
Q0 0 0.50v
3 1 0.90vV
5 2 1.30V
9 3 1.70V
12 4 2.10V
15 5 2.50v
18 8 2.90v
21 7 3.30V
24 8 370V
27 g 4,10V
30 107 4.30v
C.A.G.E. 79780 SCALE 1/1 {sw:.z ¢ aF |
VATERAL
T PAT DS 350C LM
e B00M LENGTH
. MEASURING CHANNEL
REY. | DESCRIPTION | GATE | NAME CHANNEL #1
| AL EQUIPMENT CORPORATION | oo e oo e,
¥ P sl B O s o PRI
PAT] CHAMBERSBURG, PA 17201 ot~y "‘""""";;M eAn
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PRESSURE TRANSDUCER
(PISTON SIDE)

i GUTPUT SiGMAL:
A k ZERQ PRESSURE = 0.0000Y
9 1 1| +5.0v oy 1
zhy 4 | 4] » 70 A/D
! A
c < AR CONVERTER
9, | 3¢ 3 -5.0v
B ) iy
| :) {2 2 0.0V(GND)
| DAVs 307 ;
300 BAR MAX.
; (4410 PSI)
: - # + JUNCTION BOX TERMINAL
3 PRESSURE ~ # F WIRE NUMBER
I FROM PISTON SIDE
fjbor LIFT CYLINDER
PAT, DS _350C LMl
PISTON PRESSURE TRANSDUCER | SIGNAL YCLTAGE
"INPUT™
Pressure / Bar Signal-at Tarminal—#4
in JunecHon Box
9] 0.0v=
56 —~0.16V
100 -0.X3v
150 -0.5Qv
200 ~-0.68Y
250 -.833Y
- 300 -1.0V
* Zero Point {no prassure) Input Signal shouid be lass
than 25myVv.
C.A.G.E. 79760 SRE Ipace 1 oF 1
WATERIAL
T PAT DS 350C (Ml
e, PISTON PRESSURE
MEASURING CHANNEL
REY, | DESCRIPTION | DATE | RAME CHANNEL #2
FAT EQUIPMENT CORPORATION | = srares o s s sp e s,
V! W N Ak G APl wiheul T wellhes sessant o MY
CHAMBERSBURG, PA 17201 = """"’""""‘""';""""'
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PRESSURE TRANSDUCER

FROM ROU SIDE

(ROD SIDE)
l QUTPAUT SIGNAL:
A ‘\ ZERG PRENSURE = 0.0000V
s ) i1} 6 | +5.0V e
| L
D ,
> 14— 9 > 10 A/D
T et CONVERTER
3 } 6 7 i 31 B -5.0V
: | B
i A L Ly SR 7 | 0.0V(GND)
% 4
s DAVS 301 .
' 300 BAR MAX.
; (4410 PSl)
§ - # - JUNCTION BOX TERMINAL
|
; PRESSURE -| # | WIRE NUMBER
i
}

OF LIFT "CYLINDER

~

AT, DS 350C LMl
ROD PRESSURE, TRANSDUCER SIGNAL VOLTAGE

Pressure' /- Bar

TINPUT™
Signal 'at Terminal’ #9
in Junction Box

o 0.0v*
50 -0.16V
100 ~0.33V
150 -0.50v
200 ~0.66Y
250 —0.83V

300 ~1.0V

* Zaro Point (no pressure) Input Signal should be less
than 25mV.

CAGE. 79760 =, —
MATERWL
e e PAT DS 350C LMI
— ROD PRESSURE
MEASURING CHANNEL
HEY. | DESCRIPTION | DATE | NAME CHANNEL #3
PAT EQUIPMENT CORPORATION | rg same oroein rmres prestes s w st suums
1665 ORCHARD DRIVE ST TR
CHAMBERSBURG, PA 17201 B
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BOOM ANGLE SENSOR
PENDULUM

@

(PART OF THE ANGLE

AN

ANGLE
SENSOR

—(— CABLE REEL

TERMINAL

JUNCTION

TERMINAL

BOX

e TWINIMUM SIGNAL™
-~1.575 = 30" ANGLE

O

77 0.0Y
SRIFEIY

py

““""<"“““"“" MAXIMUM  SIGMAL"
i ~H 1BV = T ANGLE

» 70 A/D
CONVERTER

o

FIX RESISTOR
{PART OF THE ANGLE
POTENTIOMETER)
| ®

P.AT. DS 350C LM!
BOOM ANGLE SIGNAL VOLTAGE

{13] +5.0v

RAT, DS 350C LM
BOOM ANGLE SIGNAL VOLTAGE

CHAMBERSEBURG, PA

17201

"INPUT™ (Signaail| ot "INPUT™ Signal af
Actual Actuct
Boom Angl Terminal #14 Boorn Andle Terminal #14
° ngle in Junctlon Box ¢ in Junction Box
30" 1.87 40° 2.56
85" 1.53 35" 2.63
ao- 2.00 30" 2.70
75" 2.07 25" 2.77
70" 2.14 20" 2.84
65" 2.21 15° 2.91
80" 2.28 10" 2.98
55° 2.35 ) 3.05
50" 2.41 Q* 3,12
450 2.49
MATERIAL
BATE
T PAT DS 350C LMI
o, B00M ANGLE
MEASURING CHANNEL
REY, | DESCRIPTION | DATE (MAME CHANNEL #5
H PAT EQUIPMENT CORPORATION | s sopre s e sy e s e,
1665 ORCHARD ORIVE =
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Trouble Shooting Manual DS 330 C

17.0 CONTACTING PAT SERVICE DEPARTMENT

CONTACT PAT EQUIPMENT SERVICE DEPARTMENT
Monday thru Friday 8:00 am - 5:00 pm est.
OFFICE - 717 - 263 - 7655

FAX =717 - 263 - 7845




