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Basic Design Criteria
...Standard on Digital Series!

v1 Several Standard Models with 500-3000 kg payload
capacity. Sweep envelopes to meet individual
requirements

v Grapple attachment for handling a wide variety of
items

v Cab, left, right side mounting

v Engineered robust hydraulic/pneumatic hose and
tube routing throughout machine

v Service plug connections in cab
v REAL diagnostics - not just cryptic codes

v Open architecture controls, industry-standard
components, NO proprietary hardware

NGINEEHI\NF_CO- \. \ _







Lift Capacity & Reach

vI Rated capacity through
entire range of motion,
including Pitch and
grapple rotate

MAXIWUW REACH
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Attachments for Any Job

Patented Grapple/Impactor™

&

Breaker Grapple

1" 3 ’._
| 5
‘{'. |

4
|
AR
VULCAN| =
ENGINEEHIN(% i:\(i) \ \\ |




Opthna| E|€V&t€d Cab -Versatile Mount

LH Mounted

RH Mounted
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Engineered Hose Routing
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Connectivity & Control

vPLC with Ethernet communication, network
|/O and touch-screen

vIEthernet port for connection of customer PC
v Service receptacle for customer use

vISimple control/monitoring of peripheral
equipment; discrete switches and buttons
available for heavily-used functions.

vIDiagnostics in plain language on HMI
vIln-cab tuning via HMI

Pt faid ENG\NEERING Co.
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In-Cab Connectivity & Control

The Main screen
allows the
operator to
easily align the
hand control and
boom position
before unlocking
the lock valves.

ENGINEERING CO.

" NAVIGATION BUTTONS

HPU Not Ready

HPU STATUS

INCREMENT] DECREMENT
1048 PSI

GRIP PRESSURE

MAIN
9:47:37T AM
Tuesday, November 25, 2014

\c VULCAN

ENGINEERING CO.

Current User
DEFAULT

Current Parameter Set:
User 4

Main HPU Pump RunTime:
78

Kidney Loop RunTime::
212

ALIGNMENT INDICATION

MAIN HPU STATUS

JOYSTICK
CALIBRATION

ROBOTS - MANIPULATORS 8




In-Cab Connectivity & Control

Joystick Joystick Calibration
calibration 8:10:19 AM l VUlcn"
allows for quick

set up of the joy L] []
stick parameters. ! id L] L] L]

Tuesday, November 25, 2014

ENGINEERING CO.

[]

Indicator lights
to assist in
troubleshooting.

NAVIGATION BUTTONS
MAIN HPU STATUS JOYSTICK
CALIBRATION

ENGINEERING CO.|




In-Cab Connectivity & Control
ggerlltl;lgltlJei:ls from Hﬁiﬁm*us l vul(n"

Monday, November 24, 2014 ENG'HEEH'NG CO
the HMI Screen HYDRAULIC SYSTEM KIDNEY LOOP PUMP MAIN PUMP

HMI Screen shows
the Status of HPU

compone nt | Kidney Pump Running Kidney Pump Starter Failure [:l Kidney Loop Pump Running
o Main Pump Running Level Warning Main Pump Starter Failure

conditions. Cooling Fan Running Level Shutdown Temperature Warning
Tank Heater On Level Sensor Fault Temperature Shutdown
Dump Valve Cooling Fan Starter Failure Temperature Sensor Fault
Lock Valve Return Line Filter Suction Valve Open
Foot Switch Kidney Loop Filter

Kidney Loop Filter

Cooling Fan Fault

Auto Off Manual Start Auto Off Manual Start |

NAVIGATION BUTTONS
MAIN HPU STATUS JOYSTICK
CALIBRATION

VULCAN|

ENGINEERING CO.|
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In-Cab Connectivity & Control

Alarm Summary ALARM SUMMARY

provides a e l VUlcn"

: Tuesday, November 25, 2014 ENG'NEER'NG CO
history of Message

Warnings and 11/25/2014 9:16:00 AM Extend Boom Position Deviation Alarm
prOblemS that 11/25/2014 9:16:00 AM Extend Force Feedback Deviation Alarm

have occurred. 11/25/2014 9:15:57 AM Lift Force Feedback Deviation Alarm

11/25/2014 9:16:28 AM Emergency Stop

This Simplifies
maintenance &
troubleshooting.

Alsrm Hisiory Navigsion

Reset

it System Alarms

NAVIGATION BUTTONS
MAIN HPU STATUS JOYSTICK PID

| CALIBRATION TUNING

VULCAN|

ENGINEERING CO
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In-Cab Connectivity & Control

Login window
provides User
level security.
There are
different levels
of access for

operators,
supervisors, and
maintenance.

Message

ALARM SUMMARY
9:20:54 AM

ember 25 2014

1172572014 9:16:00 AM E]
11/25/2014 9:16:00 AM E
117252014 9:15:57T AN L

1M2352014 9:16:28 AME

LOGIN/LOGOUT

W

HAVIGATION BUTTONS

MAIN HPU 5]

LOGOUT

CURRENT USER
DEFAULT

ROBOTS - MANIPULATORS 8




In-Cab Connectivity & Control
main axis of N - VULCAN

: Tuesday, November 25, 2014 ENG'NEEH'NG Co.
movement IS

easily performed
from the HMI

Screen. PROP|  INTEGRAL| DERIVATIVE PROP.  INTEGRAL! DERIVATIVE
GAIN GAIN TIME GAIN GAIN TIME

-FORCE FEEDBACK-

0.00 sec 250 0.00 0.00 sec

29 SETPOINT 65 SETPOINT

65 PROCESS VARIABLE 29 PROCESS VARIABLE
36 POSITION ERROR 36 POSITION ERROR
0 OUTPUT 89 OUTPUT

NAVIGATION BUTTONS
MAIN HPU STATUS JOYSTICK PID

| CALIBRATION TUNING

VULCAN

ENGINEERING CO. |
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Industry Standard Components

vIPLC & Touchscreen, Ethernet
viIStandard network 1/0O for efficient cabling

vINewest generation control-integrated valves
commanded directly from PLC - absolutely
NO proprietary cards or circuitry

v10Open standards for programming

vITop-quality HPU featuring readily available
hydraulic components




Ease of Use

vIHand control is primary user interface

vIHand control is instantly intuitive as hand
motion directly corresponds to boom motion

vIIntuitive, user-friendly HMI provides rea/
information during normal operation and
error/alarm events

VULCAN

NGINEER{NG CO.
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Ease of Maintenance

viCommon, industry standard parts

viIDesigned in 3D and checked for accessibility
and ease of assembly

vIPlain Language error/troubleshooting info via
the HMI - no error codes to look up or
voltages to manually check

viln-cab tuning of the motion controls, so a
single technician can perform the job quickly

viIEasily expandable to accommodate future
requirements




Desigh Engineering

vIDesign & detail engineering done in-house by
a cross-trained staff of engineers involved
daily with robotics & manipulators)

13D and 2D CAD programs used for machine
design

vIFEA is employed in critical areas to maximize
reliability and product life. . :
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Training

v1(3) Levels of Training
v1 Production
v Maintenance
v Engineering
vIClassroom and hands-on training at the machine




History/Experience with ACTION®

v In the market: Over 500 ACTION® Manipulators and
Robots sold since the mid 1970’s

vIMajority of machines in marketplace are based on
1980’s technology, with incremental improvements
in the 1990’s and 2000’s

v Control technology primarily from the 1990’s

VULCAN ™™
ENGINEERING CO. | \



...Enter Digital Series ACTION® Manipulators

v Based upon years of discussion with manipulator
users and our experience in other areas

v Latest hydraulic control elements, mechanical design

v1 Digital control system, exploiting latest practical
capabilities while maintaining simplicity

v Industry-standard hardware with open-source
components and programming, non-proprietary!

v Depth and breadth of experience in different plants
with different machinery, crucial for effective new
designs—a major advantage over one-dimensional

companies.

\E

VULCAN
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In Summary...

v1 Digital Series ACTION® Manipulator is a truly up-to-
date design—the most current available

v Latest technology in mechanical and hydraulic components

v Industry-standard digital controls—open, customizable,
expandable, with no proprietary components

v1Vulcan Engineering Co. has the depth and breadth of
experience and personnel to collaborate with
Customer on configuring, deploying and supporting
equipment.

\E

VULCAN

ENGINEERING CO.
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\EVULCAN

ENGINEERING CO.

One Vulcan Drive
Helena, AL 35080

Phone: +1 (205) 663-0732
Fax: +1 (205) 663-3445

sales@vulcangroup.com

www.vulcangroup.com



mailto:sales@vulcangroup.com
http://www.vulcangroup.com

	Digital Series Manipulators
	Basic Design Criteria�…Standard on Digital Series!
	Machine Structure
	Lift Capacity & Reach
	Attachments for Any Job
	Optional Elevated Cab -Versatile Mount
	Engineered Hose Routing
	Connectivity & Control
	In-Cab Connectivity & Control
	In-Cab Connectivity & Control
	In-Cab Connectivity & Control
	In-Cab Connectivity & Control
	In-Cab Connectivity & Control
	In-Cab Connectivity & Control
	Industry Standard Components
	Ease of Use
	Ease of Maintenance
	Design Engineering
	Training
	History/Experience with ACTION®
	…Enter Digital Series ACTION® Manipulators
	In Summary…
	Slide Number 23


Action®
Material Handling Equipment

MANIPULATOR ORIENTATION






Orientation Topics

\E

VULCAN

ENGINEERING CO.

* SyStem OverView (....Ma;:.hine-Opera;]tion Con;inued) I
= Robot vs. Manipulator = Aligning the Hand Contro

. Manipulator Arm = Initiating Operator Control

= Hydraulic Power Unit (HPU) . Rﬁlea_smg Opera:]or Conrt]r_ol
= Main Power Panel = Shutting Down the Machine

= Central Control Unit (CCU) + Tuning and Adjustment
= Hydraulic Control Valves = Servo Driver Cards
= Operator Controls = Proportional Cards
= [Feedbacks = Grip Pressure
. Safety = Swing Backlash
= E-Stops n _?_wmg Stops/L . |
= During Operation - emperature/Level Contro
= During Maintenance * Maintenance
¢ Machine Operation = Filling the Hydraulic Power Unit

= Hydraulic Filter Replacement
= Lubrication
= Welding

= Before Starting the Machine
= Starting the Hydraulic Power Unit






System Overview

Robot vs. Manipulator

\E

— VULCAN

ENGINEERING CO.

m— ¢ Action® hydraulic robots
and manipulators have
serviced foundries and
forging shops since 1975.

+ Are you thinking,

“Robot??.....Manipulator?? | ‘ 7 A
.... What’s the difference?” Y IS : N .

Robot: A programmable
device which performs pre-
determined tasks using a
programmable controller.

Manipulator: A device under
human control that is used to
move materials without direct =
human contact with the material.

Rl
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\E

Manipulator Arm

ENGINEERING CO.

I e

The mechanical arm uses a parallel four-bar linkage
design for the primary boom movements.

There are three sets of parallel linkage: Main B Jib Boom QD
: o ain Boom :
1) Main Boom - Maintains the attachment Fourbar Linka %
) h/// /’W T

angle relative to the main boom position.

2) Jib Boom - Maintains the attachment
angle relative to the main boom position.
3) Boom Drive - Transmits drive power
from the cylinders to the booms.

Advantages:

1) Payload Distribution — Payload is more
evenly distributed throughout the range of
motion of the machine.

= =y [N
HE T TRg—

2) Maintained Attachment Angle — The )
attachment angle does not change when the —/4 !\\—
machine is moved. @
3) Rectangular Envelope — There is little

variation in envelope dimensions as compared
to other knuckle boom machines.

System Overview

SWEEP ENVELOPE






E System Overview

Hydraulic Power Unit (HPU)

l

— VULCAN

ENGINEERING CO.

Main Pump
Recirculation Pump
Heat Exchanger
Water Control Valve
Recirculation Filter
Return Filter

Air Breather
Accumulator

Oil Gauge

Tank Heater

Digital Temp/Level Probe

¢
¢
¢
¢
*
*
*
*
*
\ 4
*





E System Overview

Main Power Panel - Exterior
— VULCAN

ENGINEERING CO.

+ Power Indicator
+ Hour Meter

+ E-Stop
¢ E-Stop Reset

+ E-Stop Reset Indicator
+ Tank Heater

+ Main Disconnect
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Main power Panel Components:

® & 6 6 6 O O 6 6 O O o o

Main Disconnect

Circuit Breaker

Power Distribution Block
120 VAC Transformer
24VDC Power Supply
Fuse Blocks

Control Relays

Dump Valve Timer

Tank Heater Relay
Safety Relay

Terminal Strips
Re-circulation Pump Starter
Main Pump Starter

120 VAC TRANSFORMER
24VDC POWER SUPPLY

FUSE BLOCKS

CONTROL RELAYS ¥

DUMP VALVE TIMER

TANKL HEATER RELAY —fH&

SAFETY RELAY

TERMINAL STRIPS

System Overview

Main Power Panel - Interior

MAIN DISCONNECT
~ CIRCUIT BREAKER

MAIN PUMP STARTER —/





VULCAN

System Overview

Central Control Unit (CCU) - Interior

ENGINEERING CO.

Central Control Unit
Components:

Servo Valve Card Drivers
+-15VDC Power Supply
Fuse Blocks

Terminal Strips

Control Relays
Comparator Card

Programmable Logic
Controller

+ Proportional Valve Driver
Cards

® & 6 & O o o






System Overview

Hydraulic Control Valves

VULCAN

ENGINEERING CO.

[ e T
- - = S ey IR L 30 Mgy o

+ Hydraulic control valves for
each machine function are
located on the rear of the
machine.

¢ There may also be control
valves (sandwich valves) on
the proportional or
directional vale stacks for
controlling pressure or flow
In a given valve stack.

+ A complete hydraulic Qo ¢ 3| 3 = 0
schematic can be found in E S |32 WO | 0 |, o = >

- 62 15 < = E | = 2= |l
the Service Manual. b= > - Pk | e |= g
: y Wl | "o © =90 |6 =0 I

* Remove the protective cover|? ¢g | ~ | =S & & ol
panel to access the valves. = e = o %
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System Overview
Operator Cab

VULCAN

ENGINEERING CO.

¢ The operator cab houses all the
operator controls.

¢ The operator cab is insulated to
reduce operator exposure to high
noise levels.

¢ Optional heating and air
conditioning units may also be
installed.

+ Power disconnects for HVAC
equipment are located on the back
of the cab.






VULCAN

System Overview
Right-Hand Control

ENGINEERING CO.

L 2

*

The right hand control is a pantograph control r !
stick that is essentially acts as a scaled machine l

envelope. The machine mimics the position of
this scaled envelope.

Functions:
= Lift Function — Move hand control up and
down.
= Extend Function - Move hand control in and
out.
= Swing — Move hand control left and right.
=  Grip/Un-grip Functions — Trigger buttons.

= Line-Up Indicator Lights — Lights on top of
the hand control illuminate when
manipulator arm and hand control are
aligned.

Tree

ol
.y |
' T IR
i

# |

pu
> . |
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b
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I
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System Overview

Left-Hand Control

¢ The left hand joystick controls
attachment articulation.

+ Functions:;

Pitch Up - Pull Back
Pitch Down - Push Forward

Rotate Counter Clockwise -
Push Left

Rotate Clockwise - Push
Right

Rocker switch — functions
vary.

A y

i
k]
¢ P
v

N

S
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System Overview

Foot Switch

-\E

— VULCAN

ENGINEERING CO.

* Pressing the foot switch
disables the lock valve and
allows the machine to move
(Line up lights must be
Illuminated).

+ Releasing the foot switch
enables the lock valve and
stops the machine.

¢ The foot switch must be
held down during operation.

13
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ENGINEERING CO.

*

On/Off Switch — Activates control
power and turns on re-circulation
pump.

Start Button — Starts main pump.
Stop Button — Stops main pump

E-Stop — Stops all machine pumps
and disables control power

Dirty Machine Filter — Indicates the
pressure filter is dirty.

Dirty Tank Filter — Indicates either
the re-circulation or return filter is
dirty.

Low Oil — Indicates low oil level in
the hydraulic reservoir.

Overheat — Indicates hydraulic
power unit overheat. Move to a safe
position and discontinue operation.

System Overview

Motor Control Box

14
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System Overview
Feedbacks

\E

VULCAN

ENGINEERING CO.

¢ Each closed loop function on the
machine requires a position feedback
Sensor.

+ The feedbacks provide positional
data for the machine actuators to the
control system.

+ There are two types of actuator
motion that require feedbacks (if

equipped):

= Linear Actuators

e Linear transducer position
Sensors.

= Rotary Actuators

e Encoder or Resolver position
Sensors.

" adl 'u; -m. m ‘m
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Safety

E-Stops

\E

— VULCAN

ENGINEERING CO.

¢ E-Stop — Two locations (Main Power Panel and Motor Control Panel).
¢ E-Stop disables all hydraulic power and control power.

¢ E-Stop must be reset from the Main Power Panel. The On/Off key inside
the cab is used for resetting the E-stop. Only the operator should have
the reset key. Spare keys should not be left in the E-stop reset switch.

¢ Only the operator should be inside the
work area of the machine. The operator
must ensure the area is clear before work
begins.






\E

VULCAN

Safety

During Operation

ENGINEERING CO.

+ Always operate the machine
smoothly.... abrupt motions are
not only dangerous, but can
damage the machine.

+ Be aware of your surroundings.
Keep watch for personnel and
equipment in the work area.

¢ Remember the foot switch...
release the foot switch to stop
machine motion.

¢ Think safe — Be safe!!

17






Safety

During Maintenance

\E

VULCAN

ENGINEERING CO.

¢+ Remember to always lock out the
power source before performing

maintenance.

¢ Use the boom lock joint when
performing maintenance on the
manipulator arm.

+ Always properly support machine
to prevent boom fall.

+ Use caution when performing
hydraulic maintenance.... many
hydraulic components store
energy that can be released when
disassembled.

18
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_’

\E

Manipulator Area is Clear of
Obstructions.

Perform visual inspection of
machine.

Cab door i1s Closed.

No Warning Indicator Lights are
On. (Push to test)

19

Machine Operation

Before Starting the Machine

Hose Wear 4 |
Hydraulic Leaks ‘ ‘ | - | & 2
Missing or Loose Components § | %
Grease in Joints
Stray Tools

All Hand Controls Move Freely without
Obstructions.
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Machine Operation

Starting the Hydraulic Power Unit

\E

VULCAN

ENGINEERING CO.

¢ Turn key switch to on position. This will start the
re-circulation pump and must stay on while the
machine Is running.

¢ Push the four indicator lights to verify operation.
Light should illuminate when pressed.

= Dirty Machine Filter
= Ditry Tank Filter
= LowOil

s  Overheat
* Press Start Button

= Turns on the Main Pump on the Power Unit
and pressurizes the hydraulic system.

= [he start button is illuminated while the
machine is running

= The machine should not move when started,
control power is still disabled.
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*

Line up alignment lights on top of right hand
control

There 1s one light for “lift” and one light for
“extend”.

These lights turn on when the boom position
matches the hand control position.

Proper alignment limits machine motion when
the control system is enabled.

Both lights must be on to gain control of the
machine.

Dangerl

OVERRIDE — The boom line up light
requirement can be overridden by holding both
grip buttons on the hand control. This should
be done only by very experienced operators.

Machine Operation
Aligning the Hand Control

21
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Machine Operation

Initiating Operator Control

\E

— VULCAN

ENGINEERING CO.

e ¢ With both Indicator lights on, press the
foot switch to engage the machine.

¢ The machine is then able to move
according to the operators commands
(Both Left and Right Hand Joysticks)

+ \ferify controls operate properly: Lift,
extend, Swing, Pitch, Rotate, and Grip

+ Continue with operation.
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Machine Operation

Releasing Operator Control

— VULCAN

ENGINEERING CO.

+ Verify that there is nothing in the
gripper and if so, empty and close jaws.

+ Run the machine to a safe location.
Most desired locations are when the
boom is high up and the extend is fully
in.

+ Take your foot off the foot switch to

-  engage the lock valve (safety valve).
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Machine Operation

Shutting Down the Machine

VULCAN

ENGINEERING CO.

+ With machine in safe location, and the
foot control switch released.

¢ Press the “Stop” button on the motor
control panel.

¢ This will turn the Main Pump Off and
the green indicator light will turn off.

¢ Check the oil overheat indicator. If the
light turns, leave the key in the on
position.

+ |f the oil overheat indicator does not
come on, turn the key to the off
position.
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*

Tuning and Adjustment

Servo Driver Cards

The Servo Driver Cards
are located in the Central
Control Cabinet.

Each card has four blue
potentiometers for
adjusting card
parameters. Each
potentiometer has a 20
turn adjustment range.
The four parameters are:

Current Limit (C-L)
Gain (G2)

Scale (S)

Bias (B)

25
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Tuning and Adjustment

Servo Driver Cards — Current Limit

\E

— VULCAN

ENGINEERING CO.

. Current Limit (CL)

= Changes the Speed of the
Lift or Extend

s Adjust¥%ofaTurnata
Time
g Clockwise will Increase

the Speed of the Lift or
Extend Function

=  Counter-Clockwise
Decreases the Speed of
the Lift or Extend
Function
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Tuning and Adjustment

Servo Driver Cards - Gain

VULCAN

ENGINEERING CO.

. Gain (G2)
= Changes the response time of Lift

and Extend functions to the
operator commands.

=  Adjust ¥, of a turn at a time.
s Clockwise for faster response.

y Counter-clockwise for slower

response.

Caution: Large adjustments will dramatically effect machine operation
and can cause uncontrollable motion.
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Tuning and Adjustment

Servo Driver Cards - Scale

\E

— VULCAN

ENGINEERING CO.

¢ Scale (S)
= Adjust the envelope of the
machine.

g Controls the stroke of the
cylinders relative to the stroke
of the hand control.






Tuning and Adjustment

Servo Driver Cards - Bias

\E

— VULCAN

ENGINEERING CO.

. Bias (B)
s Offsets the cylinder stroke up

or down on the Lift or Extend
function.

=  Adjust ¥ of a turn at a time.

=  Will affect stroke of cylinder
and scale may need to be re-
adjusted.






30

E Tuning and Adjustment

Servo Driver Card Test Points

l

— VULCAN

ENGINEERING CO.
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Tuning and Adjustment

Proportional VValve Cards

\E

VULCAN

ENGINEERING CO.

] i . i
* 24V Power Supply Input Indicator ¢ (Gain Adjustment
] .
¢ 15V Valve Output Indicator ¢ Spool Ramp Up and Ramp Down
— ¢ Cable Connection Indicators ¢ Test Points
— ¢ Dead band Compensator o~~~
] ) r N
24V power supply inpuf, green LED QD 24v 15V
F— +15V control supply output, green LED Q0O O Xl
—— Drive (solenoid) enabled, yellow LED =
Overload, red LED / EX(]IJ
— LVDT failure, red LED / P_ N
Drive to solenoid, yellow LED 27
Decdband compensation pof., flow from port P fo B L rii
— Deacdband compensation pot., flow from port P fo A—A E D B
Gain pot., Flow from port P fo A T"L )
— Gain pot., flow from port P to A I )
Ramps enabled, yellow LED S N
Spool acceleration pot., flow from port P to A or B —— g /N
e Spool deceleration pot., flow from port P to A or B {
Monitor point conditioned command signal :%EQDU
— Common ground B 50 —
Monitor point spool position — J
N~ T — ]
]
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Tuning and Adjustment

Grip Pressure

VULCAN

ENGINEERING CO.

¢ The machine is equipped with
adjustable grip pressure control warose esure /| )
located in the operator cab. DECREASE PRESSURE <\

OPERATOR SEAT

¢ This remote pressure adjustment
allows a range from 0 to 2,250
psi. P
¢ System Pressure Is at 2,250 psi R ) q

L3 d
=
PRESSURE GUAGE /

(REFLECTS PRESSURE
ON GRIP CYLINDERS,
NOT AT JAW TIPS)






Tuning and Adjustment

Swing Backlash

\E

VULCAN

ENGINEERING CO.

¢ The machine is equipped with
adjustable swing backlash.

+  An eccentric ring adjustment is used to
control the amount of play between the
main swing bearing and the drive
pinion.

+  Adjustment:

= Loosen eccentric ring clamps.

= Push machine booms by hand to
ensure gear teeth are in contact.

= Turn swing motor and set to adjust
gear clearance.

= Set gear clearance to .001” - .004”

= Check the clearance at 45 degree
intervals through the entire range
of swing.

= Clearance should not be less than
.001” in any location.
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Tuning and Adjustment
Swing Stops

\E

VULCAN

ENGINEERING CO.

¢  The machine is equipped with adjustable swing stops.

¢ Acircular bolt pattern on the base provides mounting
locations for the stops.

¢ Thereis a fixed stop tab attached to the machine head
that engages the adjustable stops.

+  Adjustment:
= Remove the swing stop bolts.
= Move the machine to the desired stop position.
= Locate the fixed stop tab on the head.

= Install the adjustable stop in the nearest pattern to
the fixed stop. Note: check for proper rotation
direction before installing.

Bolts should always be inserted from the top for safety.
The machine may need to be moved to do this.

+ Removal of the manifold cover may provide easier
access to the stops on some models.

+ Some models may be equipped with an optional 385
degree swing stop assembly.





Tuning and Adjustment

Temperature/Level

\E

VULCAN

ENGINEERING CO.

¢ The machine is equipped with an
electronic temperature/level gauge.
¢ Programming Buttons:

= Mode/Enter — Used to select Parameters
and acknowledge changes.

= Set-— Used to change parameters (hold
for 5 seconds to enter program mode).

¢ Outputs:
= Output 1 - Low QOil
= Output 2 — Low Oil Shutdown
= Output 3— Turn on Cooling Water
= Output 4 — Overheat

+ Parameters for setup of the temperature
level probe can be found in the service
manual.
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Maintenance

Filling the Hydraulic Power Unit

\E

VULCAN

ENGINEERING CO.

¢ Locate the 3-way ball valve on the re-circulation pump
on top of the power unit.

One port of the ball valve is ported to the reservoir.
The other port is for connection of the fill hose.
Connect the fill hose and place it in the drum of fluid.

With the re-circulation pump running (key switch in
cab), turn the ball valve to pump fluid from the fill hose
port.

¢ Fluid will be pumped though the re-circulation circuit
and filtered before entering the reservoir.

+ Elimination of fill caps helps to ensure no contaminants
enter the tank.

+ Never remove tank covers or access plugs to fill
reservoir.

* & o o
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Filter Replacement
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— ¢ [Filters:

= Pressure Filter - Located on the side
of the machine. Remove threaded
cap to replace.

= Return Filter - Located on top of the
Hydraulic Power Unit. In tank filter.
Remove bolted cover to replace.

= Re-circulation Filter - Located on top
of the Hydraulic Power Unit. In tank
filter. Remove bolted cover to replace. |

= Breather Filter - Located on top of the
Hydraulic Power Unit.

+ Periodic replacement of these filters will
extend the life of the hydraulic components.

+ Adifferential pressure sensor will notify the
operator if filter replacement is required.

¢ Oil should be warm before checking the dirty
filter indicators.
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Lubrication
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¢ Lubrication is vital to bearing life. Verify all
joints are properly lubricated.

¢ Manual Lubrication

¢ See lubrication chart in the service Wl
manual for grease point locations. g
+ Automatic Lubrication -

+ Periodically check all grease injector pins [ g
to ensure they properly cycle. =

All indicator pins should be visible after
each lubrication cycle.

¢ The automatic lubrication system may need
adjustment depending on operating
conditions.

+ If all injectors need adjustment, adjust the
time parameter from the control panel.

Adjustment Screw
Indicator Pin
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Welding Procedures
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¢ Should welding be required, all control
cables must be disconnected.

+ No tools are required, quick disconnects
are provided.

¢ Many structural components of the
machine are high strength steel and
require special welding procedures.

¢ Vulcan Engineering should be consulted
before welding machine components.

¢ Be sure to connect grounding clamps
close the the area being welded.

¢ Bearings and pin joints should never
be between the ground clamp and the
area being welded.






40

\E Questions?

— VULCAN

ENGINEERING CO.

Please feel free to ask any questions you may have at this time.
OR

For those questions that pop up later....we can always be reached
on our 24hr hotline at 1-866-VULCAN-1.

Thank you for your time.

VUL(AN

ENGINEERING CO.
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