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Figure 11-2
Electrical Diagram

Firewall Mounted Gauges

 Page 11-2 - Electrical System
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Electrical System - Page 11-3
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Table 12-1
General Trouble Shooting - (cont'd.)

PROBLEM POSSIBLE CAUSE REMEDY

When raising the
weight, the weight
settles before
starting upward.

Worn or defective check valve.

Defective relief valve seat.

Repair or replace entire check valve.

Seal or replace.

Hammer weight
sticks in the UP
position.

Broken spring on pilot valve.

Defective pilot valve.

Upstroke trip finger is not actuating the
lever on the pilot valve (mechanical
stroke and cable adjust models).

Replace spring.

Replace pilot valve.

Reset trip finger position or adjust cable length.

Erratic Strokes. 
Premature
reversals both up
and down.

Loose electrical connection.

Defective valve switch.

Check and tighten loose connections.

Replace valve switch.

Excessive stroke
(hammer weight
hits the cross
member on the
lead).

Improper cable length.

Stroke length set too high (mechanical
stroke and cable adjust models).

Engine speed set to high.

Adjust cable length.

Reset trip finger position or adjust cable length.

Reset engine speed.

Weight fails to
raise after the tool
strikes the
ground.

Trip fingers improperly set (mechanical
stroke and cable adjust models).

Stroke length set too short (mechanical
stroke and cable adjust models).

Reset trip fingers.

Adjust stroke length.
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ELECTRONIC STROKE CONTROL TROUBLE SHOOTING
Refer to Table 12-2 

General
A correctly operating stroke-control system is evidenced by a repetitive stroke length, independent of terrain.  Having set the stroke length,
there should be no further requirement to change it.  The hammer should be able to operate as long as necessary, without making further
adjustments.  It should be clearly understood that the stroke-length adjustment knob sets the total stroke length, not the height to which
the hammer rises on the lead.  The controller references stroke length from the striking point of the tool.  Obviously, if the tool is striking
3 feet below the road level, the high point on the lead will be 3 feet lower than if the tool is striking at road level.

Sensor Problems
If the hammer is operating within the stroke capability, there should be no cable "snatching".  Cable "snatching" usually indicates a
problem with the proximity sensor or its associated cable.  If the cable is "snatched" infrequently, the proximity sensor is probably set too
far from the sheave.  Setting the sensor 1/32" closer to the sheave will probably cure the problem.  If the cable is "snatched" frequently,
or if the hammer weight has a tendency to crawl up the lead on short strokes, the sensor or its associated cable is faulty.  The system has
no ground reference without a sensor, so the timer free-runs.  In other words, the controller doesn't know where the hammer weight is.
The sensor and its cable can be checked most conveniently at the sensor itself.  Following are a List of Checks:
! Mark the adjustment on the threads of sensor for convenient replacement, and remove the sensor.

! Check the end of the sensor for damage.  If the sheave hits or rubs the end of the sensor, it's probably ruined and must
be replaced.

! Check the sheave for excessive side play - (1/32" maximum side play.)

Replacing the Sensor
Pay attention to wire colors - the sensor won't work if the lead are reversed.  Set the sensor at the proper spacing.  The end of the sensor
should clear the sheave by 1/8 inch.  Refer to the "Adjustments" section of this manual.

Voltage Check
If the sensor appears to be physically sound, make the following electrical checks before replacing the sensor.  Note: Do not
disconnect the sensor lead.
1. Check the blue sensor with respect to ground.  Move the sensor to and from metal.  There should

be a definite meter movement from approximately 0.8 volts when away from the metal, to less than
0.1 volts when the sensor is very near, or touching metal.

2. If the sensor doesn't react as described above, open the blue sensor lead from the black cable lead
and make a continuity check of the black lead with respect to ground.  The black lead should
measure 100 ohms with respect to ground.  If it reads 0 ohms, the black lead is shorted somewhere.
If it reads open, the black lead is open somewhere in the cable.  If the cable lead are ok according
to the above checks, the sensor is bad.

3. If a cable problem is indicated, remove the cowling over the controls for access to the terminal strip.
Locate wire numbers 23 and 24 (refer to the Electrical Diagram, Figure 11-2).  Remove the white
and black cable lead going up to the sensor.4.Check for a short to ground on either lead going to the
sensor.  Both lead should read open with respect to ground.  Check wire 23, or the terminal block.
It should read 8 volts ± 0.2 volts.  Check the continuity of wire 24 going back to the timer.  It should
read 100 ohms.  An open in the sensor cable can be checked out by connecting the white and black
wires together at the sensor end and reading continuity at the terminal strip end.
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Table 12-2
Electronic Stroke Control Trouble Shooting

PROBLEM POSSIBLE CAUSE REMEDY

Electronic Control
Station power lamp
does not turn ON (power
lamp does not light).

Power switch turned "OFF".

Power lamp is defective.

Loose electrical connection, broken wire,
or blown fuse.

Defective valve switch.

Defective Electronic Control Station.

Turn power switch to "ON".

Check and replace bulb.

Check all connections.  Check and
replace fuse.

Eliminate switch. Consult factory for
rewiring procedure.

Replace Electronic Control Station.

Erratic stroke at all
settings of the Electronic
Control Station.

Defective or improperly adjusted sheave
sensor.

Disconnected or defective sensor cable

Excessive side play of the lead sheave.

Lead sheave not properly installed.

Defective or improperly adjusted safety
switch on the automatic valve.

Loose electrical connection.

Defective or improper wiring connection.

Defective Electronic Control Station.

Check the sensor lead and
connections.  Replace defective sheave
sensor.  Check adjustment and make
sure sensor is positioned 1/8" from the
sheave spokes.

Check all cable connections.  Test
sensor cable for broken wires and
replace if necessary.

Shim the lead sheave as necessary to
reduce sideplay.  Badly worn lead
sheaves must be replaced.

Check and make sure the casting
letters on the lead sheave are
positioned on the side opposite to the
sheave sensor.  Remove the lead
sheave and reinstall properly.

Eliminate switch. Consult factory for
rewiring procedure.

Check and tighten loose connections.

Consult factory for rewiring procedure.

Replace Electronic Control Station.

Pressure settings
correct.  Servo on the
hammer valve is not
shifting properly.

Defective solenoid valve

Solenoid valve filter is plugged.

Replace solenoid valve

Replace solenoid valve filter.

Hammer weight sticks in
the UP position. 
Solenoid valve has
power.

Defective solenoid valve.

Solenoid-valve spool sticking.

Replace defective solenoid valve.

Disassemble and clean solenoid valve.

Weight does not
immediately raise after
the tool strikes the
ground (excessive dwell
time).

Defective Electronic Control Station. Replace Electronic Control Station.

Paul
Text Box
5000052  05/11
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Table 12-2
Electronic Stroke Control Trouble Shooting - (cont'd.)

PROBLEM POSSIBLE CAUSE REMEDY

Excessive stroke
(hammer weight
hits the cross
member on the
lead).

Improper cable length.

Stroke length set too high.

Engine speed set to high.

Defective Electronic Control Station.

Adjust cable length.

Stroke is approximately 8' at maximum setting
on the stroke control dial.  If a very long tool is
used, there may not be enough stroke
available.  Set the stroke control dial to a lower
value.

Reset engine speed.

Replace Electronic Control Station.

Weight fails to
raise after the tool
strikes the
ground.

Improper connection or defective
Electronic Control Station.

Sheave sensor out of adjustment.

Defective sensor or sensor cable.

Stroke length set too short.

Check cable for proper connection.  Replace
defective Electronic Control Station.

Adjust sensor.  See "Adjustments" section.

Check and replace sensor and/or cable.

Adjust stroke length.

Hammer reverses
before the
downstroke is
completed.

Sheave sensor out of adjustment.

Defective sensor or sensor cable.

Improper connection or defective
Electronic Control Station.

Adjust sensor.  See "Adjustments" section.

Check and replace sensor and/or cable.

Check cable for proper connection.  Replace
defective Electronic Control Station.

Short Strokes. Defective Electronic Control Station. Replace Electronic Control Station.

Hammer not
getting full stroke. 
Pressure settings
correct.

Engine rpm too low. Increase engine rpm with the engine speed
control hand throttle.

Additional notes:

1. Low pilot pressure is usually indicated by premature reversals during side shift operation.  If the pilot pressure is low, the side shift
operation lowers it below critical levels, causing the hammer valve to shift prematurely.

2. The pilot valve spool can stick, or the seals on the spool can fail.  If the Electronic Control Station is supplying the voltage to the
solenoid valve (as measured across the solenoid coil), but the hammer weight is not reversing, a bad pilot valve is indicated.  If, with
the engine turned "OFF" and the Electronic Control Station cycling, a clicking sound is heard from the pilot valve, the solenoid is
operating but the spool is defective.



Trouble Shooting - Page 12-11

5000052  05/11

Solenoid Valve
The most common failure of a pilot valve is a sticky spool, usually caused by dirt in the system.  If the spool sticks, the hammer valve
receives no pilot signal. As a result, the hammer goes either to the top of the lead and stays, or goes to the bottom of the lead and won't
lift.  If this condition occurs, turn on the Electronic Control Station and allow it to free run (engine off).  Observe the up/down lamps to
assure the Electronic Control Station is cycling.  Audible checks should be heard each time the timer switches from up to down and visa
versa.  If the checks are not heard, the valve spool is sticking and should be either repaired or replaced.  
Note that in-line filters should be found with every solenoid pilot valve.

Valve Switch
On older Arrow hammers, the automatic valve has a power-shutoff switch mounted on the valve body.  The switch can get out of
adjustment, causing intermittent power loss to the Electronic Control Station.  The result is an abrupt stop of the hammer weight.  That
action will be accompanied by blinking of the power on lamp on the Electronic Control Station.  The switch can get so far out of
adjustment that it cuts the power completely, in which case, the entire electronic stroke control system will be dead.  Check the switch
out, if it is suspect.  Adjust the switch so that it properly follows the manual control-valve handle. 

Electronic Control Station
The Electronic Control Station can fail in a way that can cause all of the above malfunctions.  The easiest way to check the Electronic
Control Station is to replace the suspected unit with a known good one.  If the problem is corrected, the suspected unit is bad.  Return it
to the factory for repair.  If replacement of the Electronic Control Station is not possible, check out the following features:

! Power lamp (red) - The red lamp should be on when the unit is turned on.  If the lift lamp (yellow) is blinking properly
with the free-running timer, and the power lamp is not lit, the power lamp is probably burned out and should be replaced.

Note that a burned out bulb does not affect the operation of the unit.

! Lift lamp (yellow) - Switching of this lamp (blinking on and off) should be accompanied by the clicking sound of the
solenoid pilot valve as it is actuated.  If the lift lamp does not blink while the solenoid pilot valve is cycling, the bulb
is probably burned out. 
 Note that a burned out bulb does not affect the operation of the unit.

! Valve Driver Transistor Switch - If the solenoid pilot valve doesn't click, but the lights blink in synch with the free-
running timer, the valve driver transistor may be bad.  Check the voltage at the solenoid pilot valve and at terminal 20
on the terminal board.  The voltage should swing between 12 volts and approximately 0 volts in synch with the lift lamp.
If the voltage cycles as described, the solenoid valve coil may be burned out - check the coil for continuity.  If the
voltage doesn't cycle as described, the transistor switch in the Electronic Control Station is probably bad.  Before
replacing either the Electronic Control Station or the solenoid valve, visually inspected the wiring between the solenoid
valve and Electronic Control Station.  Be sure that all connectors and terminals on the terminal block are tight.

Stroke Length Control
The stroke length is adjustable by means of the control knob on the front face of the Electronic Control Station.  The stroke length should
be at the maximum when the knob is set to the no. 8 on the dial.  The stroke shortens proportionately as the knob is rotated counter-
clockwise.  The stroke is adjustable to any desired length between maximum and minimum stroke.  Minimum stroke should be
approximately one foot.  If stroke control can't be achieved, the Electronic Control Station is bad and should be replaced.

Governor Setting
If the governor speed is too far off from 2200 rpm, the stroke length will vary from the 8 ft. maximum stroke normally expected.  The
Electronic Control Station times the up stroke.  Therefore, if the engine runs faster than 2200 rpm - causing more oil to be pumped - the
stroke length will be increased for any given setting of the stroke-length control knob.  Conversely, the stroke length will be decreased
if the engine runs slower than 2200 rpm.
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Figure 12-1
Electronic Stroke Control
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Electronic Stroke Control

Item Part Number Description

1 2000608 Controller
2 4001852 Toggle Switch
3 4001853 Boot
4 4001724 Red Lens
5 4001723 Lamp (2)
6 4001725 Amber Lens
7 4001721 Knob
8 2000609 Control Cable
9 3001827 14mm Sensor Bracket (1982-87)

3002003 18mm Sensor Bracket (1987- . . .)
10 . . . . . . .

4001890 18mm Sensor w/Nuts (1987- . . .)
11 4001791 Cover
12 4001790 Gasket
13 4001789 Conduit Body
14 4001788 Cord Grip
15 4001782 Cord Grip
16 4000584 J-Clip (4)
17 3001895 Conduit
18 4000686 Clamp (2)
19 4001779 5-Amp Fuse
20 4001778 Fuse Holder
21 4001234 Terminal Block
22 4001421 3/8" x 30" Hose (2)
23 4001296 1/4" x 3/8" Swivel (2)
24 4001891 Male Elbow
25 4001812 Oil Filter
26 4001306 3/8" x 40" Hose (2)
27 4001806 1/4" x 3/8" 90°- Swivel
28 3001887 Switch Bracket (Thru S/N: 6021)

3002161 Switch Bracket (S/N: 6022 - 6299)
29 4001786 Valve Switch (Thru S/N: 6021)

4002081 Valve Switch (S/N: 6022 - 6299)
30 3001858 Actuating Rod (Thru S/N: 6021)
31 4001805 Solenoid Valve
32 2000626 Relay Wiring Harness
33 2000625 Shielded Cable
34 4001849 Solenoid (Discontinued 1995)
35 4001722 Solenoid (Discontinued 1985)
36 4002143 Safety Switch

5503071 #6-32 x 1-1/8" Screw
5550402 #6-32 Locknut
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