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Chapter 1 - Safe Hoist Operating Guidelines

General

There is no one single factor that is more important for minimiz-
ing the possibility of personal injury to the operator and those
working in the area, or damage to property, equipment, or material
than being familiar with the equipment and using Safe Operating
Practices.

Hoists/trolleys are designed for lifting and transporting of material
only. Under no circumstances, either during initial installation or in
any other use, should the hoist be used for lifting or transporting
personnel.

No operator should be permitted to use the equipment that is

not familiar with its operation, is not physically or mentally fit, or
has not been schooled in safe operating practices. The misuse

of hoists can lead to certain hazards which cannot be protected
against by mechanical means; hazards which can only be avoided
by the

exercise of intelligence, care, and common sense.

Safe Operating Practices also involve a program of periodic
inspection and preventative maintenance (covered in a separate
section). Part of the operator’s training should be an awareness of
potential malfunctions/hazards requiring adjustments or repairs,
and bringing these to the attention of supervision for corrective
action.

Supervision and management also have an important role to play
in any safety program by ensuring that a maintenance schedule is
adhered to, and that the equipment provided for the operators is
suitable for the job intended without violation of one or more of the
rules covering safe operating practices and good common sense.

The Safe Operating Practices shown are taken in part from the
following publications:

e American National Standard Institute (ANSI)

*  Safety Standards for Cranes, Derricks, Hoists

* ANSI B30.2 - Overhead and Gantry Cranes

e ANSI B30.16 - Overhead Hoists

Do’s and Don’ts (Safe Operation of Hoists)

The following are Do’s and Don'ts for safe operation of overhead
hoists. A few minutes spent reading these rules can make an
operator aware of dangerous practices to avoid and precautions to
take for his own safety and the safety of others. Frequent
examinations and periodic inspections of the equipment as well as
a conscientious observance of safety rules may save lives as well
as time and money.

DON’TS - HOISTS

1. Never lift or transport a load until all personnel are clear and
do not transport the load over personnel.

2. Do not allow any unqualified personnel to operate hoist.

3. Never pick up a load beyond the capacity rating appearing on

the hoist. Overloading can be caused by jerking as well as by

static overload.

Never carry personnel on the hook or the load.

Do not operate hoist if you are not physically fit.

Do not operate hoist to extreme limits of travel of cable with-

out first checking for proper limit switch action.

7. Avoid impact between two hoists or between hoist and end
stop.

oo

8. Do not tamper with or adjust any parts of the hoist unless
specifically authorized to do so.

9. Never use the load cable as a sling.

10. Do not divert attention from load while operating hoist.

11. Never leave a suspended load unattended.

12. Do not use limit switch(es) for normal operating stop(s).
These are safety devices only and should be checked on a
regular basis for proper operation.

13. Never operate a hoist that has an inherent or suspected me-
chanical or electrical defect.

14. Do not use load cable as a ground for welding. Never touch a
live welding electrode to the load cable.

15. Do not jog controls unnecessarily. Hoist motors are generally
high torque, high slip types. Each start causes an inrush of
current greater than the running current and leads to over-
heating and current failure, or burnout, if continued to excess.

16. Do not operate hoist if load is not centered under hoist.

17. Do not operate hoist if cable is twisted, kinked, or damaged.

18. Do not remove or obscure label.

19. Do not permanently activate operator present sensor.

20. Do not dis/reassemble components while the hoist is ener-
gized, ‘Hot-Swapping’ of components is strongly discouraged.

DO’S - HOISTS

1. Read and follow manufacturer’s instruction, installation, and
maintenance manuals. When repairing or maintaining a hoist,
use only manufacturer's recommended parts and materials.

2. Read and follow all instruction and warning information on or
attached to a hoist.

3. Remove the hoist from service and thoroughly inspect and

repair, as necessary, if unusual performance or visual defects

(such as peculiar noise, jerky operations, travel in improper

direction, or obviously damaged parts) are noticed.

Establish a regular schedule of inspection and maintain re-

cords for all hoists with special attention given to hooks, load

cables, brakes, and limit switches.

Check operation of brakes for excessive drift.

Never lift loads over people, etc.

Check for damaged hooks and load cable.

Keep load cable clean and well maintained.

Check the load cable for improper seating, twisting, kinking,

wear, or other defects before operating the hoist.

10. Make sure a load clears neighboring stockpiles, machinery,
or other obstructions when raising, lowering, or traveling the
load

11. Center hoist over the load before operating.

12. Avoid swinging of load or load hook when traveling the hoist.

13. Be sure the load attachment is properly seated in the saddle
of the hook. Balance load properly before handling. Avoid
hook tip loading.

14. Pull in a straight line, so that neither hoist body nor load
cable are angled around an object.

15. Take up slack slowly.

16. Know the hand signals for hoisting, cross travel, and crane
travel if working with cab-operated hoists or cranes. Operators
should accept signals of only those persons authorized to give
them.

&

©®No L
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Chapter 2 - Technical Specifications: G-Force Q2/iQ2

G-Force Q2 & iQ2

Max Capacity Ib. 165 Ib 3301b 660 Ib 1320 Ib
(ke] [75kel [150kg] [300kg] [600kg]
Max Lift Speed ft/min 195 fpm 95 fpm 45 fpm 25 fpm
Unloaded {m/min] [29 mpm] [29 mpml] [14 mpm] [8 mpm]
Max Lift Speed ft/min 120 fpm 60 fpm 40 fpm 20 fpm
Fully Loaded (m/min] (37 mpm] [18 mpm] [12 mpm] [6 mpm]
Max Float Mode Lift Speed ft/min 110 fpm 55 fpm 40 fpm 20 fpm
{m/min] [34 mpm] [17 mpml] [12 mpm] [6 mpm]
Max Lift Range ft 11 5.5
m) [3.4] [1.7]
Max Lift Stroke ft 8 5.5
m) [2.4] [1.7]
Primary Voltage VAC Single Phase 220 +/- 10%
Maximum Current Amps 6
Duty Cycle H5 H5 H4 H3
Available Tooling Power 24VDC @ 0.5A
Lifting Media 3/16" dia. 19x7 Preformed 1/4" dia. 19x7 | 1/4” dia. 7x19
Stainless Steel Wire Rope Preformed Preformed
Stainless Steel Stainless Steel
Wire Rope Wire Rope
Operating Temperature Range °F [°C] 41 -122 [5 - 50]
Operating Humidity Range 35-90%
(Non-Condensing)
Environmental Rating NEMA 5
Weight Display Accuracy +/- 1% Rated Capacity
UL/CSA Certified YES
CE Certified YES
Actuator 1/0 (iQ2 Model)
Inputs, Type 8, Sinking
Input Current @ 24 VDC 6ma
Outputs, Type 4, FET
Continuous Current/Channel Amps 0.5
Module Max Current Amps 0.5
Handle with X67 1/0 Module (iQ2 Model)
Inputs, Type 8, Sinking
Input Current @ 24 VDC 4mA
Outputs, Type 8, FET
Continuous Current/Channel Amps 0.5
Max Current Amps 0.5
Handle with Standard 1/0 (Q2 Model)
Inputs, Type 2, Sourcing
Input Current @ 24 VDC 60mA
Outputs, Type 2, Relay
Max Switch Current Amps 0.5
Max Available Current Amps 0.5
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Technical Specifications: Easy Arm Q2/iQ2

Easy Arm Q2 & iQ2

Max Capacity Ib. 165 Ib 3301b 660 Ib
kel [75kg] [150kg] [300kg]
Standard Crane Spans ft [m] 6 [1.83], 8 [2.44], 10 [3.05], 12 [3.66], and 8 [2.44], 10 [3.05],
14 [4.28] 12 [3.66], and 14
[4.28]
Standard Crane Height Under Hook (HUH) ft [m] 6[1.83], 8[2.44], 10 [3.05], and 11 [3.35]
Degree of Arm Rotation Primary Arm: 335° Primary Arm: 345° Primary Arm: 340°
Secondary Arm: 325° Secondary Arm: 325° Secondary Arm: 310°
Arm Rotation Friction Brakes Yes
Max Lift Speed ft/min 195 fpm 95 fpm 45 fpm
Unloaded tm/min] [59 mpm] [29 mpm] [14 mpm]
Max Lift Speed ft/min 120 fpm 60 fpm 40 fpm
Fully Loaded tm/min] [37 mpm] [18 mpm] [12 mpm]
Max Float Mode ft/min 110 fpm 55 fpm 40 fpm
Lift Speed tm/min] [34 mpml] [17 mpm] [12 mpm]
Max Lift Range ft [m] 11[3.4]
Max Lift Stroke ft [m] 8 [2.4]
Primary Voltage VAC Single Phase 220 +/- 10%
Maximum Current Amps 6
Duty Cycle H5 H5 H4 H3
Available Tooling Power 24VDC @ 0.5A
Lifting Media 3/16” dia. 19x7 Preformed 1/4" dia. 7x19
Stainless Steel Wire Rope Preformed Stainless
Steel Wire Rope
Operating Temperature Range °F [°C] 41 -122 [5-50]
Operating Humidity Range 35-90%
(Non-Condensing)
Environmental Rating NEMA 5
Weight Display Accuracy +/- 1% Rated Capacity
UL/CSA Certified YES
CE Certified YES
Actuator 1/0 (iQ2 Model)
Inputs, Type 8, Sinking
Input Current @ 24 VDC 6ma
Outputs, Type 4, FET
Continuous Current/Channel Amps 0.5
Module Max Current Amps 0.5
Handle with X67 1/0 Module (iQ2 Model)
Inputs, Type 8, Sinking
Input Current @ 24 VDC 4mA
Outputs, Type 8, FET
Continuous Current/Channel Amps 0.5
Max Current Amps 0.5
Handle with Standard 1/0 (Q2 Model)
Inputs, Type 2, Sourcing
Input Current @ 24 VDC 60mA
Outputs, Type 2, Relay
Max Switch Current Amps 0.5
Max Available Current Amps 0.5
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Chapter 3 - Removal Procedure

If it has been determined that the G-Force® Q2 or iQ2 system must be returned to Gorbel or another authorized
service location, or if the system is being relocated for some other reason, please follow the guidelines listed below:

1.

Locate the original shipping box and materials or use a suitable alternative if necessary. Gorbel can provide
a new shipping box upon receipt of a purchase order. Do not ship the unit anywhere strapped to a pallet or
inside an empty box without any protection or packing material.

Disconnect any tooling or non-Gorbel® accessories including air hose fittings, external electrical switches,
harnesses, etc. Do not send any of these items back unless specifically requested by Gorbel® After the
Sale Service.

If possible, before powering off the system and
disconnecting the control handle, raise the wire
rope assembly to the upper limit.

Disconnect the coil cord assembly from both the
actuator and the handle or swivel assembly. Pack
these components carefully to avoid shipping
damage (diagram 1).

If you are returning the system to Gorbel for
service, upgrading, etc., mark the box clearly with
the RMA (Return Material Authorization) number
supplied by Gorbel® After the Sales Service (800-
821-0086) and include a copy of the RMA in the
box whenever possible. Do not send any compo-

nents back to Gorbel without an RMA. ZX STREW & WASHER
ASSEMBLY

ACTUATOR ASSEMBLY
(BLACK CENTER NOT SHOWN)

If you are returing the actuator from an Easy Arm
system, you must unplug the twist lock power
connection at the top of the mast and disconnect
the communication cable that comes from the Arm
assembly. Next, loosen the four M8 socket head
cap screws that secure the actuator to the back of
the Arm assembly and lift the actuator off the Arm
assembly. If you are returning the handle and coil
cord, you must disconnect them from the far end
of the Arm assembly (diagram 2). Diagram 1.

OIL CORD ASSEMBLY

COMMUNICATION CABLE

M8 SOCKET HEAD CAP
SCREWS (4)

Diagram 2.
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Chapter 4 - Controls and Programming

TIP: Complete Control and Programming Procedure can be found in the Program Mode sections of the G-Force or
Easy Arm Q2 & iQ2 Installation, Operation & Maintenance Manual.

Group | SUP- Parameter
Menu P Group/ Feature Description Value
Name N Name
Navigation
Overview: Configure operating limits without additional sensors, toggle between limits with Digital
Inputs. Four (4) virtual limit sets are available with a standard Q2 or iQ2 unit. The Limits Sets 1 and
2 are programmable via the Handle Program Menu (where the set programmed is toggled with a
preconfigured Digital Input). More virtual limit sets are possible to configure via the visualization or
with custom programming.
Gorbel® Recommends: The minimum distance between any two virtual limits to be no less than two
(2) inches for best performance and user experience. Please note this distance is greatly dependent
on Unit Speed, Responsiveness, Capacity, and Load, individual results may vary.
Note: Gorbel® G-Force® & EasyArm® products are capable of achieving consistent positioning to
0.5 inches.
o o UPPER LIMIT Keep the hook at the de_sn_'ed position and o
select to set the upper limit.
Keep the hook at the desired position and
select to set the lower limit.
-- -- LOWER LIMIT | Note: Setting the upper and lower virtual limits | - -
to the same position will cause the unit to not
travel in either direction.
Keep the hook at the desired position and
LOWER O
. . SLOW select to set the lower slowdown limit. (When |
. DOWN traveling downward the load slows down from
V_“'t‘_‘al max speed once crossing this limit).
Limits Keep the hook at the desired position and
UPPER imi
o o SLOW select to set the upper slowdown limit. (When |
traveling upward the load slows down from
DOWN . S
max speed once crossing this limit).
Keep the hook at the desired position and
select to set the upper resume limit. (When
UPPER . : ;
-- -- traveling upward the hook’s speed increases | - -
RESUME
from the upper slowdown speed to the regular
speed at this position).
Allows one to set the speed of slowdown for
ADJUST both the upper and lower slow down limits.
- - SLOW It first displays the current slowdown speed, 5-50%
DOWN and by toggling, one can select speeds from °
SPEED 5-50% of max speed (Multiples of 5) as set in
the SPEED MENU.
VL MENU . Co
o o RESET Ei;eut all programmed virtual limits in this o
SETTINGS '
RETURN TO . .
MAIN MENU Return back to the main selection menu. --
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Overview: Configure the speed that the hook travels.
Note: An unloaded hook/tool will travel faster than a loaded one.
. . CURRENT Displays current speed as a percentage of the | Read-
SPEED XX% | maximum speed available in the system. Only
SPEED Maximum hoist speed selection, range of 10
Speed MENU — 100% corresponding to lowest and high-
-- -- SELECT est speed. Click on the menu button to cycle 10-100%
SPEED through various percentages and click on the
XX % G-Force button to select.
RETURN TO . .
MAIN MENU Return back to the main selection menu. --
Overview: Configure the lifting responsiveness or the acceleration setting.
. . CURRENT Displays the current response setting. (Medi- | Read-
XXX um by default) Only
The handle control response options are de-
fined as follows:
Response LOV\{ = 75% of the maximum responsiveness LOW
-- -- RESPONSE | setting MEDIUM
Medium = 85% of the maximum responsive- HIGH
ness setting
High = maximum responsiveness setting
RETURN TO . .
MAIN MENU Return back to the main selection menu. --
This menu provides a short cut to tare the
FSH FAST ZERO Force Sensing .Handle. Clicking the Float
Shortcut -- -- FSH Mode button will perform the tare process. --
NOTE: This menu will not be displayed unless
a Force Sensing Handle is connected.
Overview: Configure settings to fine tune the G-Force® to the application. Adjustments to Float
mode, User Overload, Idle Timers, and Force Sensing Handle settings can be made within.
ZERO .
- - WEIGHT DIS- VF\{lg;:ohrS and tare (zero) the current lifted -
PLAY gnt-
Toggle between enabling and disabling the
- - WEIGHT load weight display. Once enabled, weight is ON_
READ displayed two seconds into standard operation | OFF
(unit idling).
Settings Toggle the unit of the vyeight reat_jout display METRIC
-- -- DISPLAY between pounds (English) and kilograms
; ENGLISH
(Metric).
ENABLE/DIS- Enable/Disable running Float Mode relat-
ed features, such as Standard Float Mode,
-- ABLE . --
FLOAT Remote-Mount Float Mode Trigger, Dual Float
FLOAT MODE .
MODE Mode Weights, etc.
SUB- FLOAT AT OVER Startup screen when this sub-menu is ac-
MENU [ MODE cessed. The currently configured Anti-Recoil | Read-
FORCE / : L .
ANTI- SPEED detection method is displayed (see nextitem | Only
RECOIL for details on the detection methods).
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Settings

FLOAT
MODE
SUB-
MENU

FLOAT
MODE
ANTI-
RECOIL

TO OVER
FORCE/
SPEED

Toggle Anti-Recoil detection method between
standard over-speed and over-force detec-
tions. Anti-Recoil protects against a dropped
weight while running Float Mode which would
cause the unit to speed upward until hitting

an object or a push force equivalent to the
dropped weight.

Over-Speed Detection: Unit terminates Float
Mode if speed exceeds maximum Float Mode
speed at 90% of unit loaded speed.
Over-Force Detection: Unit terminates Float
Mode if user’s operating force exceeds the
maximum force limit or a dropped weight is
detected by evaluating the force profile. Differ-
ent from Over-Speed Detection, unit can run
at the maximum Float Mode speed.

Note:

a. Maximum force limit defaults at 35 Ibs.

b. Adropped weight profile assumes the oper-
ator has both hands off the weight (tooling) as
the unit speeds upward. Detection ability may
reduce if user attempts to stop the unit or if the
tooling swings heavily.

If the total lifted weight (e.g. tool and part)

is less than the maximum force limit, Over-
Speed Detection is applied.

OVER
FORCE

OVER
SPEED

TURN ON
SS CHECK

Steady-State Check monitors the Hook’s mo-
tion up or down at a set speed for a specific
duration. If this condition is met the G-Force
stops because of an anti-recoil event. The
anti-recoil Max Force detection mode can
now be adjusted via the MAX FORCE setting
below once Turn ON SS Check is selected.

MAX FORCE

Set Anti-Recoil Over-Force Detection maxi-
mum force limit between 15 and 45 Ibs. at 5
Ib. increments.

Note:

a. Anti-Recoil Over-Force Detection limits
increased for 660 Ib. units. Limits are between
30 and 90 Ibs. at 5 |b. increments.

b. Turn on SS Check for this Menu to be
available.

15-45Ibs.

DEFAULT
SETTINGS

Unit is reset to the default setup according to
the configured detection method. For example,
unit configured with Over-Force Detection de-
faults to 35 Ibs. maximum force limit, dropped
weight profile checkup and conditional Over-
Speed Detection.

Note:

UNLOAD STOP option is turned off for both
methods.

RETURN BACK TO
PREVIOUS MENU

Return back to the Settings selection menu.

RETURN TO
MAIN MENU

Return back to the main selection menu.
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Settings

FLOAT
MODE
SUB-
MENU

FLOAT MODE

GAINS

Float Mode Gain Selection Sub-Menu. Selec-
tions from Lowest which is the least respon-
sive but most stable, to High which is the most
responsive and least stable.

Note:

Capacities less than 660Ibs are not capable
of adjusting these Gains and will only display:
‘Does Not Apply’.

-DOES
NOT AP-
PLY
LOWEST
LOW
-DEFAULT
(MEDIUM)
-HIGH

RETURN BACK TO
PREVIOUS MENU

Return back to the Settings selection menu.

RETURN TO
MAIN MENU

Return back to the main selection menu.

USER
OVER-
LOAD
SUB-
MENU

CHANGE
OVERLOAD
LIMIT

AT OVLD
LBS XXXX

Startup screen when this sub-menu is ac-
cessed. Displays the current overload limit.
The G-Force® is overloaded approximately
when the load exceeds the Overload Limit +
the OP FORCE (Operator Force Limit).
Note:

This limit is superseded by the G-Force®
capacity limit.

Read-
Only

TARE
OVLD LMT

When selected, unit tares the total lifted weight
supported by the wire rope as the Overload
Limit.

Maximum Limit = Rated capacity plus 5 Ibs.
for G-Force® 165# and Easy Arm 165# mod-
els, or 101% of the rated capacity plus 5 Ibs.
for all other models.

Minimum Limit = 25% of the rated capacity.
Note:

a. This can be monitored in Run Mode if “WT
READ ON” is selected in the settings Menu.
b. A warning is triggered if the tare weight is
outside this range.

41-170lbs

83-338lbs

165-
672Ibs

330-
1338Ibs

SET LIMIT
LBS ##H#

Set the Overload Limit to the selected ####
Ibs. limit.

How the maximum and minimum limit rang-
es are determined for the Overload Limit are
shown above. Clicking the MENU pushbutton
decrements the limit from the maximum, one
Ib. at a time. Press the G-Force® button to
confirm selection.

See
above

RETURN BACK TO
PREVIOUS MENU

Return back to the Settings selection menu.

RETURN TO
MAIN MENU

Return back to the main selection menu.

USER
OVER-
LOAD
SUB-
MENU

CHANGE
OPERATOR
FORCE

AT FORCE
LBS XXX

Startup screen when this sub-menu is ac-
cessed. Displays the current operator force.
An operator’s push and pull force is an extra
loading to the system, especially when handle
is mounted on the tooling. This sub-menu
allows one to set a Force Limit to account for
different user’s operating force thus reducing
chance of false overload detection. The limit
should not be set larger than necessary as it
reduces detection capability.

Read-
Only

TO FORCE
LBS ##

Set Operating Force Limit in 1 Ib. increments.
By default, the limit is set at 15 Ibs.

5-25Ibs.
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USER
OVER-
RETURN BACK TO . .
IéCL)ng_D PREVIOUS MENU Return back to the Settings selection menu. --
MENU
RETURN TO . .
MAIN MENU Return back to the main selection menu. - -
Startup screen when this sub-menu is ac-
cessed. Displays the current overload detec-
tion sensitivity. The sensitivity parameter can
be reduced to prevent false detection when
operating a load at no greater than the Over- Read-
AT LEVEL X | load Limit. onl
USER CHANGE CAUTION: Do not reduce the sensitivity y
OVER- | SENSITIV- unless it is necessary due to actual usage.
LOAD ITY A reduced sensitivity increases the time to
SUB- detect a legitimate overload condition that may
MENU result in damages to the unit.
Set Overload Detection Sensitivity to between
5 (HIGH) and 1 (LOW) one level decrements )
TOLEVEL X at a time. By default, the sensitivity is set at 1-5
5.
RETURN BACK TO . .
PREVIOUS MENU Return back to the Settings selection menu. --
RETURN TO . .
MAIN MENU Return back to the main selection menu. --
AT LIMIT The Idle Time Exceeded Warning timer setting | Read-
. SEC ## MIN | for the slide and pendant handle run modes. Only
Settings - -
HANDLE Set the run mode Idle Time Exceeded timer 1-50s. &
TIMER SET LIMIT by clicking the MENU pushbutton to increment |~~~ J
SEC ## MIN | the timer one second at a time. Press the 15,m, '
G-Force® button to confirm selection.
AT LIMIT The Idle Time Exceeded Warning timer setting | Read-
SEC ## MIN | for Float mode. Only
TIMER FLOAT Set the Float mode Idle Time Exceeded timer |, o ¢
TIMER SET LIMIT by clicking the MENU pushbutton to increment ‘
SUB- : : 1,5, 10,
MENU SEC ## MIN | the timer one second at a time. Press the 15m
G-Force® button to confirm selection.
AT LIMIT The timer setting for custom motion such as Read-On-
SEC ## MIN | Auto Home or another motion profile. ly
CUSTOM Set the Custom timer by clicking the MENU 1-59s. &
TIMER SET LIMIT pushbutton to increment the timer one sec- 15 10
SEC # MIN | ond at a time. Press the G-Force® button to 15’m1 ’
confirm selection.
RETURN BACK TO . .
PREVIOUS MENU Return back to the Settings selection menu. --
RETURN TO . .
MAIN MENU Return back to the main selection menu. - -
Force Sensing Handle Menu will be disabled
-- —FSH— for all handles other than Force Sensing Read-
FSH DISABLED Handle Only
HNDL ZERO FSH Tare the FSH handlebar weight to zero the
SUB- -- . --
MENU WEIGHT load cell signal.
- CHANGE Change FSH type to remote if current type is | INLINE
TO inline (or vice versa). REMOTE
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SET FRCE Change FSH Start up force to large if current | LARGE
TO setting is small (or vice versa). SMALL
FSH DEADBAND FSH deadband averaging to improve sensitivi- .
HNDL CENTER ty of FSH signal by centering it.
SUB-
MENU [S)E'llz'?ILlj\lLGTS Apply default setting of FSH. --
ITDE;EUVITgUBéL\ IC\:/I}EI-\II-S Return back to the Settings selection menu. --
|I\Q/IEA-II-I£IJII:\{/I,\IJEI-\1|-8 Return back to the main selection menu. --
Settings
-- SRI,EI;I_STIIE';{ES Reset all custom features in the settings menu | - -
CLEAR Reset the runtime — To remove service warn-
-- RUN TIME ing (Service Warning is setup on the Service |- -
Menu page of Program Menu on the HMI).
Displays the IP Address of the CPU. Refer to
. | instructions in the appendices on connecting XXX XXX.
o IP ADDRESS: |/ the Access Point and accessing the Visual [ XXX.XXX
Interface via a VNC viewer.
II\QAEA-:—;IJIITA’\IIEI:S Return back to the main selection menu. --
Overview: These menu options are available based on the 1/O selection in the HMI; none will ap-
pear if there are no 1/0O points configured. Additional details can be found in the Input/Output Fucn-
tionality section & Appendices of the Installation and Operation Manual.
DUAL
- FLOAT MODE | Record tooling weight for the Dual Float Mode |
TOOL weights feature.
WEIGHT
DUAL
- FLOAT MODE [ Record tooling and load weights for the Dual .
ADVANCED LOAD Float Mode weights feature.
SETTINGS WEIGHT
ANTI-DROP Tare tooling weight for anti-drop feature. The
- TOOL minimum difference between unloaded and .
WEIGHT loaded tool weight is 20 Ibs. for G-Force® and
25 Ibs. for Easy Arm®.
- MENU TO Program the auto home tracking position (load [
SET HOME must be at desired position when setting).
II\QAEA-:—;IJIITA’\IIEI:S Return back to the main selection menu. --
LANGUAGE
SELECTION
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1. Purpose
This procedure describes steps to field upgrade the software on the G-Force® Q2 and iQ2 products.

2. Scope
This procedure applies to both Q2 and iQ2 G-Force® and Easy Arm® products.

3. Prerequisites

SAFETY WARNING: Activities described in this procedure can cause personal harm. The minimum per-
sonal protective equipment (PPE) that must be worn at all times include safety glasses with side shields
and safety shoes. Additional PPE required for specific activities will be noted in the instruction.

Tools Used:
*  Memory stick (Suggested: SanDisk UltraFlair Series: SDCZ73-016G-G46, Minimum capacity 1GB).
»  Software Upgrade files supplied by Gorbel® AtSS.
*  Laptop with WiFi connectivity (or RJ45 port and Cat5 Ethernet cable).
* VNC Viewer software tool installed on computer.
*+  Q2o0riQ2 G-Force® / Easy Arm®.
e 220VAC Power Supply to the G-Force®.

4. Responsibilities
Operator, Production Supervisor, Assembly Technician, Robotics Engineer and Electrical Engineer.

5. Procedure

51 Updating New Software from V2.0.1 and up
*  Copy the content of the folder update_installer_V2.X.X to a USB Flash Drive.

The USB must contain only this as content: Default X20CP04xx folder and arnbcfg.xml file
(Refer below)

¢ Software » Releases » Q2_i02 _Release 2 1.1 » update_installer w 0
Marme G ~  Date modified Type Size
Drefatt_X20CP e 0/ 16/2020 1:34 PM File folder
= arnbcfgaeml 0V 16/2020 10:38 AM XML Diecument 1 KB

e Plug in the USB Flash Drive into the USB port in the G-Force® service door (Ref: Fig 1)

* Power down the G-Force®.

*  Power back up the G-Force®.

*  The system reboots multiple times to install the Software.

*  Once the Handle Screen displays a message “LIFT READY” or “E-STOP ENGAGED”, remove the
USB.

ON-BOARD WIFI AP
CONMNECTOR

JOG DOWHN PUSH BUTTON

COMMUNICATION COMNECTOR - JOG UF PUSH BUTTON

Figure 1: USB port
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»  Connect to the G-Force® AP (See Appendix C for instructions on connecting to the AP) at the
G-Force® IP Address 192.168.105.26 on the VNC viewer.

Need a VNC Viewer Program? Gorbel® recommends the B&R VNC Viewer (See Appendix B for
instructions to install).

* In the HMI Visualization login page, see the top right corner for SW Version, and verify that it matches
the desired upgrade.

5.1.1 Verifying that the right configuration exists

» Inside the VNC Viewer click the System Config tab on the left pane of the Visualization to open
the configuration page.

»  Verify that the Manual Configuration is populated correctly.

* If not configured, click on Import From Selected (Ref: Fig 2 — Red Circle), to apply all the con-
figuration settings that were previously set before the software upgrade (Make sure it is factory_
XXXXXX_c.xml file for calibration values to be set back).

» Restart the G-Force® to apply the settings. (Ensure that USB drive has been removed before this
step).

= [(FEFFEL)

M Evaqrreeal

T actary
Sl

Manual Configuration Import/Export Configuration
—— AP Bt T - [

A
V0 Typs

Vi Contlg Tape

Frogqrem
MErau

Fash Leg

LepeitFiem  Eagent T
Slrrmed fsleowd

Crasie Hrs

A CLASS ABRODVWE

Figure 2: System Configurations Page - Import

5.2 Updating New Software from V2.0.0

5.2.1 Copying current configuration to the USB

* Power on the G-Force®.

e Plug in the USB Flash Drive into the USB port in the G-Force® service door (Ref: Fig 1)

»  Connect to the G-Force® AP (See Appendix C for instructions on connecting to the AP) at the
G-Force® IP Address 192.168.105.26 on the VNC viewer.

* Need a VNC Viewer Program? Gorbel® recommends the B&R VNC Viewer (See Appendix B for
instructions to install).

* In the HMI Visualization click the System Config tab on the left pane of the screen to open the
configuration page.

* Click on USB (Ref: Fig 3 — Green Circle) to select the USB Flash Drive.

» Click on the text field (Ref: Fig 3 — Red Box) and, using the popup keyboard, Name the file “back-
up_mm_dd_yy’ for easy identification later.

» Click on Create New (Ref: Fig 3 — Red circle) to create a backup for all the currently set configura-
tions. (This backup will be saved in the Flash Drive that is plugged into the Actuator).
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Note:
You can verify the configuration backup file was created successfully by removing the flash drive from the
G-Force and checking on a computer to ensure that the newly created file, “backup_mm_dd_yy’, is there.

(=3
Manaqement

S Manual Configuration Import/Export Configuration

R ICE R [ESEETED by

Savisl Mamber - et
- factory_1284

Sydem
VO Type
1D Config
Frogiam
Henu
Capacing

Fault Lag

backup B F1 0

Unit Select

GORBEL

A CLAES t-l}rll

Figure 3: System Configuration Page - Create Backup

5.2.2 Software Upgrade
»  Copy the content of the folder initial_install_V2.X.X to a USB Flash Drive.

The USB must contain only this as content: Default X20CP04xx, Default X20CP04xx_Remoteln-
stall folder and arnbcfg.xml file. (Refer below)

w Software » Feleases » 02 102 Release 2 1.1 » Instial_lnstall w |
Marme 2 Date modified hype Saze
Drefault_X20CP04x 10/23/2020 11:24 AM File folder
Dref ault_}20C P04 _Pemotelnstall 1002372020 11:24 AM Fule folder
= ambcfgxml 102372020 11:24 AM XML Docurment 1KB

*  Power down the G-Force and ensure the Flash Drive with the Software upgrade file is in the USB
service port (Ref: Fig 1).

*  Power up the G-Force®. The CPU will be automatically updated. During this process, the CPU will
reboot at least once (LEDs will flash off). There is no other visual feedback that the USB update is
in progress. When the handle reads G-Force Ready to Lift, it indicates the update is complete.

5.2.3 Updating the configuration from the backup
* Inside the VNC Viewer click the System Config tab on the left pane of the Visualization to open the

configuration page.

* Click on USB (Ref: Fig 4 — Green Circle) to see the available configuration files.

* Use the Up and Down Arrow Keys (Ref: Fig 4 — Green Box) to choose the file created in step 5.1
named similar to “backup_mm_dd_yy”’ (Ref: Fig 4 — Red Box).

»  Click on Import From Selected (Ref: Fig 4 — Red Circle), to apply all the configuration settings
that were previously set before the software upgrade.

* Restart the G-Force® to apply the settings.

5-3 Revised 11/21



G-Force® & Easy Arm Q2 - iQ2 Service Manual Gorbel Inc.

[IFEFFER

e
M aqermaai

Factary
Sefliagy

Manual Configuration

Sivial Hormbeei
F=i
10 Type
1 Canilg .

Progran
My

Fash Lsg

SepanFrem  Expent Ta
Saemed frlened

Craain Hrs

A TLASS ABRODVWE

Figure 4: System Configuration Page - Import

* In the HMI Visualization login page, see the top left column for SW Version, and verify that it
matches the desired upgrade.

6. References
Refer to Appendices: Appendix B - AP VNC Viewer Install Instructions, & Appendix C - AP Connection Quick-
Start Guide.

7. Definitions
N/A
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Chapter 6 - Troubleshooting

Troubleshooting Procedure
If your system does not appear to be functioning properly, review the following to help you identify which sec-
tion of this chapter to refer to.

A.

If you are unfamiliar with how the system is supposed to operate, read the G-Force® Operational Guide-
lines, Lift Functionality and Program Mode sections of the G-Force® Q2 and iQ2 Series Installation and
Operation Manual.

If the system has a functional failure such as the system does not move in one direction, Float Mode does
not work or you have a blank OLED screen on the control handle, refer to Troubleshooting Section I: Func-
tional Failure Table in this chapter of the Service Manual.

If you have a message or fault displayed on the OLED screen on the control handle, refer to Trouble-
shooting Section Il: System Fault Diagnostic Chart in this chapter of the Service Manual.

If there is something visually wrong such as a damaged wire rope, damaged coil cord or something
obviously broken or out of position, refer to Chapter 9 - Parts and Assembly in this Service Manual to
identify the correct orientation or replacement criteria for any component.

Refer to the LED Chart on the following page for different machine states.

If none of the above statements described your problem, contact your Gorbel® distributor first, or Gorbel® After
the Sales Service at 800-821-0086, for assistance. Please have your system serial number available when you
call. It can be found on a label on the bottom of the actuator or on the bottom of the control handle. Refer to the
pictures below for the location of the serial number label.

Serial Number Label location

4533396-1-A

=
b P/N: 55-99100

Actuator Label Handle Label
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LED Chart: The chart below shows the status of LED lights in different states.

Machine State Sub-State (if applicable) | Color LED TEXT
E-Stop Engaged No Light E-STOP ENGAGED
Programming Mode Amber PROGRAMMING MODE
COMMAND FAULT
PLC (Command) Fault Flashing Red ERROR NUMBER:
Hith#
-- DRIVE FAULT
Drive Fault Flashing Red ERROR NUMBER:
HitHHH
Warning Amber WARNING ####
Service Warning Amber SRV WARN <###> HRS
Service Mode Amber SERVICE MODE
Overload Red WARNING LIFT OVERLOAD
. FLOAT MODE
Overspeed No Light OVERSPEED
Run Mode -
Handle Idle Timeout Amber IDLE TIME EXCEEDED
Handle Mode Green RUN MODE HANDLE
Float Mode Blue RUN MODE FLOAT
Ready Mode -- No Light G-FORCE READY TO LIFT
SYSTEM BOOTING
Startup Sequence Before Ready Mode No Light COMMUNIC'IAJIC?N INITIALIZ-
POWERED ON
G-Force Initializing No Light G-FORCE INITIALIZING
User is connected to the Flashine Amber HMI USER INTERFACE
unit with user interface* g IS ACTIVE

*Service level 2 or OEM level 3 user is logged in.

6-2 Revised 11/21



G-Force® & Easy Arm Q2 - iQ2 Service Manual

Gorbel Inc.

Troubleshooting Section I: Functional Failure Table

Revised 11/21

# . . Location
Functional Possible . .
. Suspect Component(s) (page refer- Corrective Action
Failure Cause(s) ence)
1 Replace slide or pendant
%%l?lc? Fl\g(ﬁhhrzr Damaged / defective mother board handle
mother board
Clean or replace slip
G360 fings
Handle failure Repair or replace handle
Blank handle Broken or damaged coil cord or . .
display Communica. connector Repair or replace coil cord
tion Loose connector (any applicable cable ; ,
Failure conrgeci/iorf))p Repair or tighten connector
Incorrect cable Replace cable with correct
part
Drive fault Refer to Drive Fault tables
PLC (CPU) failure Replace PLC (CPU)
2 Clean or replace slip
G360 rings
Replace slide or pendant
Svst Handle mother board handle
Handle ystem mother board
display network ,
reads: communica- Any CAN bus cable or connection
e tion to the inside Repair or replace cable
e handle is actuator or handle
lost. : -
Repair or replace coil cord
Coil cord or pendant cable or
pendant cable
PLC (CPU) failure Replace PLC (CPU)
3 AC power . Repair or replace AC power
cable Damaged or defective power cable cable
Drl\::zglc(;wer Damaged or defective drive cable Replace drive cable
Damaged or defective 24 VDC power Repair wiring, replace DC
DC power 9 o P power
No Actuator supply or wiring SupDl
LEDs PPy
: Damaged or defective LEDs on the ;
Drive LED ACOPOS drive Replace the ACOPQOS drive
Cable or . Repair or replace cable
connection Loose or disconnected cable (80163) assemblyra
ACOPOS ACOPOQOS failure Replace ACOPOS
4 A limit switch is actuated Jog the unit off the switch
A limit switch is broken Replace the limit switch
Switch wiring to Actuator board is Repair the wiring or con-
o . disconnected or broken nection
Limit switch-
es Add weight to the swivel
Unit will not Upper and Slack Limit Switches are hook,
move up or active concurrently. (Usually occurs cycle the system power. Use
down with only with suspended Pendants or when the down jog button to move
handle handles are changed out) the load off the upper limit
switch.
Fault present Varies Refer to Section Il
Replace slide or pendant
Handle mother board failure handle
mother board
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Handle failure

Handle operator present sensor failure

Repair or replace operator
present sensor

Broken linear transducer core

Repair or replace linear
transducer core

Repair or tighten
Any loose connector connections
Repair or replace CAN bus
CAN bus cables

E-stop switch

Repair or replace E-stop
switch

Mechanical handle failure

Repair or replace handle

Coil cord or

pendant cable

Broken cable

Replace cable

Loose connector

Retighten connection

Incorrect cable

Replace with correct cable

Operator error

Virtual limits set incorrectly

Check / reset virtual limits

Cable . Reconnect/retighten cable

connection Loose or disconnected cable (80167) connection
See drive fault # to identify cause, e.g.:
* input drive fluctuation
ACOPOQOS Drive  drive overcurrent Follow the recommended
Fault  drive or motor over-temperature remedy for each fault
* broken or loose motor cable
» broken or loose encoder cable

PLC(GPU) PLC (CPU) locked up in error state Replace the PLC (CPU)

Feature not

Unlock feature in

enabled Software not configured visualization software
Loadcell Loadcell cable to main PCB Reconnect or replace
cable disconnected or damaged loadcell
Unit will not . .
move u Loadcell Loadcell is damaged or defective Replace loadcell
5 down Fi)n
,%';,at Mode Loadcell pin Loadcell pin is damaged / defective Repair / replace loadcell pin
Handle W Replace handle
pushbutton Pushbutton or switch is broken mother board
Cable . )
connection Loose or disconnected cable (80167) Repair or replace the cable
Handle mother board failure Replace ggggdle mother
Handle failure
Linear transducer failure Repair linear transducer
Coil cord or . .
Repair or replace coil cord
pﬁgg%nt Broken conductor or pendant cable
Unit only Actuator Broken conductor Repair or replace cable
6 | moves in the wiring P P
up direction D limit
(;\(/vv?tclm Limit switch failure Replace down limit switch
Falsely programmed lower virtual limit, . o
under dual VL setup Check / reset virtual limits
Operator
error

Falsely activating a custom feature
that stops all downward movement

Avoid this condition

6-4
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# . . Location
Functional Possible . .
Failure Cause(s) Suspect Component(s) (pagr?cree)fer- Corrective Action
. Handle mother board failure Replace Qand(;e mother
Handle failure oar
Linear transducer failure Replace linear transducer
Coil cord or . .
Repair or replace coil cord
pendant Broken conductor
cable or pendant cable
Av?/tiLrji?\g)r Broken conductor Repair or replace cable
Unit only Up limit
7 moves in sevitch Limit switch failure Replace up limit switch
the down
direction Falsely programmed upper virtual limit
under dual VL setup ' Check / reset virtual limits
Operator Falsely activating a custom feature s L
error that stops all upward movement Avoid this condition
Float Mode: loadcell maximum capac-
ity reached Decrease load
. Linear transducer failure Replace linear transducer
Handle linear
transducer Linear transducer adjustment Adjust linear transducer
m%rt‘ﬁé? Damaged / defective handle mother Replace slide or pendant
. PCB board handle mother board
Load contin-
8 ues to drop Handle
after handle operator Damaged operator present sensor: Replace operator present
is released present falsely keep unit running sensor
sensor
Motor brake Damaged / defective motor brake Replace motor
. Custom feature: input to Auto Move e o
Operation falsely turned on Avoid this condition
Actuator PCB Damaged / defective actuator PCB Replace actuator main PCB
Jog Drive module Damaged / defective drive module Replace ACdOIIDOS drive
9 switches module
not
functioning Module cable Damaged / defective drive cable Replace the cable
Cable : .
connection Loose or disconnected cable (80163) Replace motor drive cable
Unit moves
noticeably Handle |
faster in andle linear . . .
10 one direc- transducer Linear transducer failure Replace linear transducer
tion than
the other
Float Mode Coil cord
is not wear
44 | smooth and/ ring is bind- Coil cord bracket is bent or out of Replace or reform coil cord
or weight ing inside position bracket
readout is actuator
inaccurate opening
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# Functional Possible Suspect Component(s) Location Corrective Action
Failure Cause(s) (page refer-
ence)
12 Constant Communica- Any communication interruption be- Check all applicable
“E-Stop tion tween connections: handle,
Engaged” failure the E-stop switch and the servo drive coil cord, G360™
Message E-stop switch E-stop switch Replace the E-stop
failure switch
13 “Excessive Operator Sliding Handle: Operator present Clean the sensor and
Pause” present sensor | sensor remove any blockage
Message is blocked for
rsne%r(t;:-ntgsan 60 Look for interference
Pendant Handle: Either lever with the levers
14 Air Leaking O-rings are O-rings Replace the o-rings and
at Swivel worn or under- lubricate with general
Assembly sized purpose non-synthetic
grease
15 | Weight readout Load plate | Coil cord bracket and/or nylon wear Check for bent coil cord
is not accurate movement ringis out of position bracket or nylon wear
(within 1%) and/ is re- ring is not positioned
or Float Mode is stricted correctly
Sumpy”
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Troubleshooting Section II: System Fault Diagnostics Chart

A system fault or warning message may appear on the OLED screen on the G-Force®
handle along with LEDs flashing. The system fault or warning message can be one of the following:

A. Command faults — CPU detected condition while executing a command that results in a system
shutdown. A message will display on the OLED screen with the Fault code.

B. ACOPOS Drive faults — Drive detected condition that results in a shutdown. A message will display
on the OLED screen with the Drive Fault code.

C. Command warnings — CPU detected condition that will allow the system to continue to operate. A
message will display on the OLED screen until the condition is cleared in Program Mode. Note: The
warning is cleared through Program Mode or cycling the power or E-stop if the warning condition
has been resolved.

The recovery from these may require the cycling off/on of the E-stop switch or AC power source.
Note: The latter must be done by disconnecting the AC power cord, using an electrical disconnect de-
vice or a circuit breaker.

It is also possible that the fault clearance may require a more specific corrective action such as replacing the
wire rope, checking certain external input/output modules or some other service-related task. If necessary,
check with your Gorbel® distributor or contact Gorbel® After the Sales Service at 800-821-0086 for assistance.

Q2-iQ2 Unit Fault/Error/Warning Categories

A. Command Faults

Sub-Category Fault Examples

1. Unit Configuration Setting Mismatched configuration settings

2. Supplemental tools Problem saving configuration settings

3. Hardware 1D Drive not ready to run

4. Control Parameter Database Digital input or output location outside range

5. Other Status Both travel limits are triggered during power up

6. Custom Motion Control Multiple Virtual Limit zones detected

7. Motion Command Watchdog Timer A Run Mode process causes system to hang up

B. ACOPOS Drive Faults
Sub-Category Description and Examples

1. SPT Drive Command PLC command to the drive, e.g. E#1 invalid parameter

2. PLC Drive Communication Communication and information exchange between
the PLC
and the drive, e.g. E#1004 communication network
timeout

3. CAN Communication CAN communication condition, e.g. E#6015 received
data in the CAN network is corrupted

4. CPU Processing CPU running, e.g. E#1016, CPU doing too much work

5. Drive Error State Drive in error state (E#4005) and other fault messages

6. Position Encoder Motor position sensor problem, e.g. E#7045 corrupted
sensor data

7. E-Stop Enable Input E-stop signal integrity, e.g. E#6021 signal is turned off

8. Input Power Drive line voltage condition, e.g. E#7211 line power low

9. System Setup Software processing, e.g. E#32131 missing data

10. Motor, Regen, and Junction Temperature Motor temperature status, e.g. E#9010 motor overheat

11. Motor Drive Over Current Drive current status, e.g. E#9300 over current

12. Not Handled All other less common drive faults
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Multiple drive faults can occur at one time and are displayed serially on the OLED screen. The first displayed drive
fault number is often the initial cause that lead to subsequent triggered faults and is thus a good indicator to the true
cause. However, this is not always the case as E#4005 (Drive Error State category) always precedes other error
numbers that are the cause(s) of the shutdown.

Users should identify the fault category corresponding to the drive fault number(s) as a quick reference to the
potential type of problem encountered. User may attempt basic troubleshooting checkup or repair. For example, if
the fault category is “CAN Communication”, check all the cable wiring and connectors for loose connections. If the
fault category is “Motor, Regen, and Junction Temperature”, user can let the unit cool down before resuming using
the unit.

C. Command Warnings

Sub-Category Warning Examples
1. Process and Display Mode Loadcell maximum coeff out of range
2. Motion Control Programming Upper and Lower Virtual limit at the same
position
3. Service Mode Wire rope replacement
4. Fault Warning Handle electronics generated fault

Users should contact their dealer or Gorbel® After the Sales Service for additional support and any ques-
tions about the encountered problem, corrective action, or replacement parts.
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Q2-iQ2 Fault/Error/Warning Code Corrective Actions:

ALC | Faults - Unit Confi m Setti
Error #: Description: Reaction: Cause/Remedy:
At Startup PLC detected inval- (L;gts;fgiimrf\g?fﬁiﬁro' Please contact Gorbel® After
1—9 id/mismatched configuration with ar?uncponfigured or p?)ten- the Sales Service at 800-821-
settings in memory. tially faulty PLC unit. 0086 or 585-924-6262.
A.2. Command Faults - lemental Tool
Error #: Description: Reaction: Cause/Remedy:
100—105, [ PLC detected a problem Iggtsgi:‘ogrt'ﬁmrt:\/r;r'\ql?i’ﬁiip:]ro— Please contact Gorbel® After
110—115, [ saving configuration settings with ar?uncrz)nfi ured or ?)ten— the Sales Service at 800-821-
120—122 | in memory. \ guredorp 0086 or 585-924-6262.
tially faulty PLC unit.

Error #200 - ERROR_HW_ID_PLC_QUERY
Description: An error has occurred while identifying the PLC type and connected add-on modules, if any.

Reaction: N/A

Cause / Remedy:
(a) Check if a PLC model CP 0482 is properly installed. If /0 is used, check if the other expansion cards such

as DM 9324 are correctly attached.
(b) Please contact Gorbel® After the Sales Service at 800-821-0086 or 585-924-6262.

Error #201 - ERROR_HW_ID_EXCESS_PLC_MODULE
Description: The PLC has identified more add-on modules than the maximum limit of 5.

Reaction: N/A

Cause / Remedy:
(a) Check if PLC model CP 0482 has any add-on modules.

(b) Check if PLC model CP 0482 has a DM 9324 add-on module.
(c) Reboot the unit.
(d) Please contact Gorbel® After the Sales Service at 800-821-0086 or 585-924-6262.

(e) If problem persists, replace the component.

Error #202 - ERROR_HW_ID_DRIVE_NOT_READY
Description: At startup, 10 seconds after power cycling the system, the ACOPQOS drive is still not ready for

operation.

Reaction: Lift program terminates processing to prevent running with incorrect configuration setup.
Cause / Remedy: PLC is not communicating with the ACOPOS drive due to:
i. Loose or disconnected communication PowerLink cable(s) in the system.
ii. PLC Powerlink communication component is not working.

iii. ACOPOS AC114 PowerLink communication card is not working.

iv. Actuator Interface circuit board has bad PowerLink cabling connection.

Error #203 - ERROR_HW_MISMATCH_PLC
Description: At startup, found the identified PLC model type does not match any of the known models for this

system.

Reaction: Lift program terminates processing to prevent running with an incorrect configuration setup.

Cause / Remedy: Check if the installed PLC controller is of model CP 0482, as labeled on its front cover.
i. Replace the module if an installation error has indeed occurred.
ii. Please contact Gorbel® After the Sales Service at 800-821-0086 or 585-924-6262.
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Error #204 - ERROR_HW_MISMATCH_PLC_MODULE

Description: At startup, found the identified modules for CP 0482 PLC model do not match the known modules for
this controller.

Reaction: Lift program terminates processing to prevent running with an incorrect configuration setup.

Cause / Remedy:

(a) Confirm the digital IO module DM 9324 is installed with the CP 0482 controller.

(b) If problem persists, replace the component.

Error #206 - ERROR_HW_MISMATCH_DRIVE_MODULE

Description: At startup, found the identified ACOPOS plug-in modules do not match the known models for this

system.

Reaction: Lift program terminates processing to prevent running with an incorrect configuration setup.

Cause / Remedy: The designed plug-in modules are AC114, AC122, and AC131. If this error occurs:

(a) Atleast one unknown module is installed and should be removed.

(b) If correct modules are installed, at least one of them cannot be identified, possibly due to a faulty component.
Replace as necessary.

Error #207 - ERROR_HW_MOTOR_PAR_SETUP_FAULT

Description: At startup, the configuration of the motor settings of the unit is returned with an error.
Reaction: Lift program terminates processing to prevent running with an incorrect configuration setup.
Cause / Remedy: Please contact Gorbel® After the Sales Service at 800-821-0086 or 585-924-6262.

A.4. Command Faults - Control Parameter D

Error #300 - ERROR_MACHINE_STYLE_INVALID

Description: At startup, found the stored configuration setting has an invalid machine style (i.e. G-Force®, Easy
Arm®, etc.) value.

Reaction: Lift program terminates processing to prevent running with an incorrect configuration setup.

Cause / Remedy: A critical configuration setting of the unit is corrupted or falsely set. Please validate the config-
uration shown on the CONFIG page of the visualization is correct then contact Gorbel® After the Sales Service at
800-821-0086 or 585-924-6262 for further instruction.

Error #301 - ERROR_MACHINE_EA_VERSION_INVALID

Description: At startup, found the stored configuration setting has an invalid Easy Arm® span and height version
value.

Reaction: Lift program terminates processing to prevent running with an incorrect configuration setup.

Cause / Remedy: A critical configuration setting of the unit is corrupted or falsely set. Please validate the config-

uration shown on the CONFIG page of the visualization is correct then contact Gorbel® After the Sales Service at
800-821-0086 or 585-924-6262 for further instruction.

Error #302 - ERROR_MACHINE_CAPACITY_INVALID

Description: At startup, found the stored configuration setting has an invalid capacity selection value.

Reaction: Lift program terminates processing to prevent running with an incorrect configuration setup.

Cause / Remedy: A critical configuration setting of the unit is corrupted or falsely set. Please validate the config-
uration shown on the CONFIG page of the visualization is correct then contact Gorbel® After the Sales Service at
800-821-0086 or 585-924-6262 for further instruction.

Error #310 - ERROR_CONTROL_DATABASE_NOT_FOUND

Description: At startup, found the stored configuration setting has an invalid index value to the control setting data-
base.

Reaction: Lift program terminates processing to prevent running with an incorrect configuration setup.

Cause / Remedy: Please contact Gorbel® After the Sales Service at 800-821-0086 or 585-924-6262.

Error #320 - ERROR_MULTI_FEATURES_PER_UNIT_CONFIGURATION

Description: At startup, found multiple Q2/iQ2 feature configuration settings are set to use the same digital input
channel.

Reaction: Lift program terminates processing to prevent running with an incorrect configuration setup.

Cause / Remedy:

(a) Use the extended error index number (S#) to identify which Q2/iQ2 feature contains the invalid setting (Refer
to table at end of Command Fault Error list). Please review the configuration shown on the CONFIG I/O page of the
visualization to correct the invalid setting.

(b) Please contact Gorbel® After the Sales Service at 800-821-0086 or 585-924-6262 for further instruction.

Error #321 - ERROR_MULTI_FEATURES_PER_OUTPUT_CONFIGURATION
Description: At startup, found multiple Q2/iQ2 feature configuration settings are set to use the same digital output
channel.
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Reaction: Lift program terminates processing to prevent running with an incorrect configuration setup.

Cause / Remedy:

(a) Use the extended error index number (S#) to identify which Q2/iQ2 feature contains the invalid setting (Re-
fer to table at end of Command Fault Error list). Please review the configuration shown on the CONFIG 1/O
page of the visualization to correct the invalid setting.

(a) Please contact Gorbel® After the Sales Service at 800-821-0086 or 585-924-6262 for further instruction.

Error #322 - ERROR_INPUT_CONFIGURATION_OUT_OF_BOUND

Description: At startup, found a Q2/iQ2 feature input channel configuration setting is outside the allowable

range.

Reaction: Lift program terminates processing to prevent running with an incorrect configuration setup.

Cause / Remedy:

(a) Use the extended error index number (S#) to identify which Q2/iQ2 feature contains the invalid setting (Re-
fer to table at end of Command Fault Error list). Please review the configuration shown on the CONFIG 1/O
page of the visualization to correct the invalid setting.

(b) Please contact Gorbel® After the Sales Service at 800-821-0086 or 585-924-6262 for further instruction.

Error #323 - ERROR_OUTPUT_CONFIGURATION_OUT_OF_BOUND

Description: At startup, found a Q2/iQ2 feature input channel configuration setting is outside the allowable

range.

Reaction: Lift program terminates processing to prevent running with an incorrect configuration setup.

Cause / Remedy:

(a) Use the extended error index number (S#) to identify which Q2/iQ2 feature contains the invalid setting (Re-
fer to table at end of Command Fault Error list). Please review the configuration shown on the CONFIG I/O
page of the visualization to correct the invalid setting.

(b) Please contact Gorbel® After the Sales Service at 800-821-0086 or 585-924-6262 for further instruction.

Error #324 - ERROR_FALSE_SETTING_CUS_MULTIPLE_VL_SETS

Description: At startup, found invalid configuration setting(s) for the multiple virtual limit (VL) sets standard Q2/

iQ2 feature.

Reaction: Lift program terminates processing to prevent running with an incorrect configuration setup.

Cause / Remedy:

(a) Please review the configuration shown on the CONFIG I/O page of the visualization to correct the invalid
setting.

(b) Please contact Gorbel® After the Sales Service at 800-821-0086 or 585-924-6262.

Error #326 - ERROR_MISSING_INPUT_CHANNEL

Description: At startup, found an Q2/iQ2 feature is misconfigured, specifically a required digital input channel

location is missing.

Reaction: Lift program terminates processing to prevent running with an incorrect configuration setup. Handle

displays this command fault followed by an extended error index number (S#) referencing the Q2/iQ2 feature

with the invalid setting.

Cause / Remedy:

(a) Use the extended error index number (S#) to identify which Q2/iQ2 feature contains the invalid setting (Re-
fer to table at end of Command Fault Error list). Please review the configuration shown on the CONFIG I/O
page of the visualization to correct the invalid setting.

(b) Please contact Gorbel® After the Sales Service at 800-821-0086 or 585-924-6262.

Error #327 - ERROR_MISSING_OUTPUT_CHANNEL

Description: At startup, found an iQ2 feature is misconfigured, specifically a required digital output channel

location is missing.

Reaction: Lift program terminates processing to prevent running with an incorrect configuration setup. Handle

dis- plays this command fault followed by an extended error index number (S#) referencing the iQ2 feature with

the invalid setting.

Cause / Remedy:

(a) Use the extended error index number (S#) to identify which Q2/iQ2 feature contains the invalid setting (Re-
fer to table at end of Command Fault Error list). Please review the configuration shown on the CONFIG 1/O
page of the visualization to correct the invalid setting.

(b) Please contact Gorbel® After the Sales Service at 800-821-0086 or 585-924-6262.

Error #331 - ERROR_X67_1_I0_MASK_SETUP

Description: At startup, unit detects an error while configuring the first X67 spare 10 module based on the con-
figuration setting.

Reaction: Lift program terminates processing to prevent running with an incorrect configuration setup.
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Cause / Remedy:

(a) Use the extended error index number (S#) to identify which iQ2 feature contains the invalid setting (Refer to ta-
ble at end of Command Fault Error list). Please review the configuration shown on the CONFIG I/O page of the
visualization to correct the invalid setting.

(a) Please contact Gorbel® After the Sales Service at 800-821-0086 or 585-924-6262.

Error #332 - ERROR_X67_2_I0_MASK_SETUP

Description: At startup, unit detects an error while configuring the second X67 spare 10 module based on the con-

figuration setting.

Reaction: Lift program terminates processing to prevent running with an incorrect configuration setup.

Cause / Remedy:

(a) Use the extended error index number (S#) to identify which iQ2 feature contains the invalid setting (Refer to ta-
ble at end of Command Fault Error list). Please review the configuration shown on the CONFIG I/O page of the
visualization to correct the invalid setting.

(b) Please contact Gorbel® After the Sales Service at 800-821-0086 or 585-924-6262.

Error #333 - ERROR_X67_3_1I0_MASK_SETUP

Description: At startup, unit detects an error while configuring the third X67 spare 10 module based on the configu-

ration setting.

Reaction: Lift program terminates processing to prevent running with an incorrect configuration setup.

Cause / Remedy:

(a) Use the extended error index number (S#) to identify which iQ2 feature contains the invalid setting (Refer to ta-
ble at end of Command Fault Error list). Please review the configuration shown on the CONFIG I/O page of the
visualization to correct the invalid setting.

(b) Please contact Gorbel® After the Sales Service at 800-821-0086 or 585-924-6262.

A.5. Command Faults - Other Status

Error #501 - ERROR_BOTH_TRAVEL_LIMITS_AT_HOMING

Description: At startup, both the upper and lower limit switches are triggered. This can inhibit the ACOPOS drive
from properly setting its position.

Reaction: Lift program terminates processing because the drive cannot properly configure its position.

Cause / Remedy:

(a) Check for any mechanical binding that could engage both the upper and lower limit switches.

(b) Check if the limit switch cable is properly connected to the Actuator interface board.

(c) Check for bad electrical connection or shorted wires from the switches.

A.6. mmand Faults - m Motion ntrol

Error #1101 - ERROR_MORE_THAN_ONE_VL_ZONE_INPUT_DETECTED

Description: If multiple virtual limit (VL) sets (Q2/iQ2 feature) are enabled then only one digital input can turn on
at a time to select a VL set (does not apply to custom programs utilizing multiplexed inputs). This error is triggered
when the unit detects that multiple inputs are turned on at the same time.

Reaction: Lift is shut down to prevent unit from falsely responding to a wrong set.

Cause / Remedy:

(a) Check for any electrical problem on the switches or devices connected to the input channels to falsely turn on at
the same time.

(b) Check for the electrical connection to the input channels of the lift (DM 9324 |0 block in the actuator or X67
expansion IO module or Handle 1/O).

(c) Check the mechanical setup to ensure that there are no overlapping sensors/conditions to trigger multiple VL
zones simultaneously.

(d) Faulty input channels in the DM 9324 |0 block or X67 expansion IO module or Handle I/O.

Error #1102 - ERROR_MORE_THAN_ONE_AUTOHOME_TARGETS_DETECTED

Description: If multiple Auto Home commands (Q2/iQ2 feature) are triggered simultaneously. Only one digital input

can turn on at a time to select Auto Home (does not apply to custom programs utilizing multiplexed inputs). This

error is triggered when the unit detects that multiple inputs are turned on at the same time.

Reaction: Lift is shut down to prevent unit from falsely responding to a wrong set.

Cause / Remedy:

(a) Check for any electrical problem on the switches or devices connected to the input channels to falsely turn on at
the same time.

(b) Check for the electrical connection to the input channels of the lift (DM 9324 |0 block in the actuator or X67
expansion |O module or Handle 1/O).
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(c) Check the mechanical setup to ensure that there are no overlapping sensors/conditions to trigger multiple
Auto Home commands simultaneously.
(d) Faulty input channels in the DM 9324 |0 block or X67 expansion IO module or Handle I/O.

A.7. Command Faults - Motion Command Watchdog Timer

Error #1600 - ERROR_WATCHDOG_RUN_MODE

Description: While running through Jog, Handle, Float or other custom motion, a processing command has
taken too long to execute.

Reaction: Lift is shut down if the excessive delay is caused by any problem in the lift.

Cause / Remedy:

(a) Use the extended error index number (EXT#) to obtain the processing state when excessive delay has oc-
curred.

(b) Please contact Gorbel® After the Sales Service at 800-821-0086 or 585-924-6262 regarding this problem
and the processing state information.
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Q2-iQ2 Unit: A. Command Fault - Extended Error List (Software Version R2.00.0 & Higher)

Command Command Fault Description Extended Error Index Number (S#) *
Fault (E#)
E320 Multiple iQ2 features are configured to use S1. Anti-Drop Safety Interlock (Load
the same digital input channels. Cell)
E321 Multiple iQ2 features are configured to use 52. é\?\/tilggmgop Safety Interlock (Slack
the same digital output channel. s13.  External Trigger to Stop Motion
E322 An iQ2 feature input channel is set outside g;g- éIUtot |"\|/|073€ Set
the allowable range. : oat viode wetup
a%ow 9 , , s27.  Dual Float Mode
E323 An iQ2 feature output channel is set outside $28. Float Mode Safety Check Setup
the allowable range. S41. Multiple Vir’gual Limit
An Q2/iQ2 feature required digital input égg gﬁ}gm Egﬁtlfhoeligﬁtpm
E326 channel location is missing. <86, Service Warning Output
An Q2/iQ2 feature required digital output $101. Direct Input to Output
E327 channel location is missing.

While executing a Jog, Handle, Float, or oth- | EXT# PLC state when this error is gener-
E1600 er custom motion, a processing command ated

is taking too long to execute. Please contact
Gorbel Inc. with this error number.

*Stt is for the latter feature that triggers the fault.

B. ACOP Drive Faul

Error # - ERROR_ACOPOS_FAULT

Description: ACOPOS drive faults or warnings.

Reaction: Lift is shut down for all drive faults or warnings.

Cause / Remedy: ACOPOS drive fault. Please check the fault number displayed on the OLED screen for
additional detail.

(a) Use the error number to determine Fault Sub-Category to begin troubleshooting.

(b) Please contact Gorbel® After the Sales Service at 800-821-0086 or 585-924-6262.

Sub-Category Error #
1. SPT Drive Command 1, 1003, 1017, 1018, 1021
2. PLC Drive Communication 1004, 32011, 32061, 32189
3. CAN Communication 6015, 6016
4. CPU Processing 1016
5. Drive Error State 4005
6. Position Encoder 5034, 7045, 7046
7. E-Stop Enable Input 6021, 6023, 6048
8. Input Power 7211, 7215, 7217, 7219
9. System Setup 32131
10. Motor, Regen, and Junction Tempera- 9002, 9010, 9030, 9031, 9040, 9070, 9071, 41011, 41031,
ture 41041, 41070
11. Motor Drive Over Current 9050, 9051, 9060, 9061, 9300, 41051, 41061
12. Not Handled All others

Most Common Drive Error States

Error #7219 — SERVO_DC_BUS_VOLTAGE
Description: AC Supply Voltage is out of spec.
Reaction: Lift is shut down for all drive faults or warnings.

Cause / Remedy: Find a suitable AC voltage source, should be between 208 & 242VAC.
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Error #32011, 32189 & 6015 — COMMUNICATION_FAILURE

Description: Communication is faulty on the G-Force®.

Reaction: Lift is shut down for all drive faults or warnings.

Cause / Remedy: On a powered down unit:

(a) Verify all external and internal cabling is making contact and no wires are pinched, abraded or broken.

(b) Inspect the G360® slipring swivel assembly. Clean and lubricate slipring (Deoxit) or replace if warn excessive-
ly.

(c) Please contact Gorbel® After the Sales Service at 800-821-0086 or 585-924-6262.

C Command Warnings
Error #10000 - WARNING_LIFT
Description: Starting index to non-critical warnings.

Error #10404 - WARN_PROG_ERROR_LOADCELL_COEF

Description: This warning is generated when system attempts to program the load cell coefficient, as com-
manded through PROGRAM MODE \ CONFIGUR MENU \ CALIBRAT LOD COEF and resulted in an invalid set-
ting number. Reaction: Handle OLED displays the warning while unit is allowed to continue to run. The invalid
coefficient is cleared and all previously programmed weights for Q2 and iQ2 features are reset.

Cause / Remedy: Load cell calibration procedure composed of three steps: (1) zero the empty handle and any
clevis or hook), (2) pick up a maximum capacity and set the load cell coefficient, and (3) set unit in slack and set
a true zero weight. This error is generated when performing (2). The possible causes can be:

(a) Step (1) is not correctly performed with an empty handle.

(b) The pickup weight does not match the rated capacity.

(c) The programming sequences are not followed correctly.

(d) Problem with the load cell electronics. This may include a damaged load cell, loose load cell ca-

ble connection to the actuator main interface board or to the servo drive.

Error #10405 - WARN_PROG_OVER_RANGE_LOADCELL_BIAS

Description: The sampled minimum load cell signal (bias) is greater than the acceptable range from the nor-

mal bias value for this unit. The acceptable range of this parameter is empirically determined and selected for

different models and capacities.

Reaction: Handle OLED displays the warning while unit is allowed to continue to run. The over-

range warning indicates the potential error in programming the parameter without altering the value.

The sample value is still retained.

Cause / Remedy: The load cell minimum signal (bias) is sampled during procedure steps (1) and (3) (see

Warning #10404). However, the normal bias value selected is based on step (3), when the unit is in slack.

Therefore, if a handle, tooling, or additional parts are tare in step (1), this warning will be triggered. Ignore

this warning if it is triggered in step (1). If this warning is triggered while the unit should be in slack, the pos-

sible causes can be:

(a) The unit may appear to be in slack while the load plate is still exerting pressure on the load cell. This
may be due to some binding or drag in the rotary geartrain mechanism. Ensure the unit is in slack such
that the rotary geartrain mechanism is pushed back (i.e. push up onto the white plastic wear ring at the
bottom of the unit) and the unit cannot move down with a handle controller.

(b) The metal mounting bracket of the white plastic wear ring may be bent such that the wear ring cannot
move back far enough and is touching the cast housing opening prematurely. When the unit is loaded,
the wear ring should be situated near the center of the circular opening without contact. The bracket
may be bent back if it is offset near a particular side significantly. Readjust the bracket or replace it.

(c) Problem with the load cell electronics. This may include a damaged load cell or loose load cell cable
connection to the actuator main interface board or to the servo drive.

(d) The actuator PCB board which processes the load cell signal may be damaged or out of spec. Replace
the PCB board.
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Error #10406 - WARN_PROG_OVER_RANGE_LOADCELL_COEF

Description: The sampled maximum load cell signal (coefficient) is greater than the acceptable range from
the normal coefficient value) for this unit. The acceptable range of this parameter is empirically determined
and selected for different models and capacities.

Reaction: Handle OLED displays the warning while unit is allowed to continue to run. The over-range
warning indicates the potential error in programming the parameter without altering the value. The sam-
ple value is still retained.

Cause / Remedy: The load cell maximum signal (coefficient) is sampled during procedure step (2) (see
Warning #10404). When this parameter is calibrated, the unit is expected to be loaded with a weight corre-
sponding to the capacity of the unit. The possible causes can be:

(a) Step (1) of the calibration procedure (see Warning #10404) is not correctly performed.

(b) The pickup weight does not match the rated capacity.

(c) The metal mounting bracket of the white plastic wear ring may be bent such that the wear ring is pressing
against the cast housing opening. When the unit is loaded, the wear ring should be situated near the cen-
ter of the circular opening without any contact. Readjust the bracket or replace it.

(d) Problem with the load cell electronics. This may include a damaged load cell or loose load cell cable con-
nection to the actuator main interface board or to the servo drive.

(e) The actuator PCB board which processes the load cell signal may be damaged or out of spec. Replace the
PCB board.

C.2. Command Warnings - Motion Control
Error #11000 - WARN_BOTH_TRAVEL_LIMITS_ENGAGED

Description: Both the upper and lower travel limit switches are engaged at motion startup (i.e. handle, pendant,
float mode, etc.). This warning can only trigger after the unit has powered up and is different from error #501.

Reaction: Motion not started and handle display warning on the OLED.

Cause / Remedy:

(a) Check for any mechanical binding that could engage both the upper and lower limit switches.
(b) Check and correct if the limit switch cable is connected to the interface board.

(c) Check for bad electrical connection or shorted wires from the switches.

Error #11001 - WARN_UNCONTROLLED_MODE_SWITCH

Description: The current running control mode (RUN MODE) is switched to another unexpectedly or a Han-

dle type miss-match is detected.

Reaction: Handle OLED displays the warning while unit is allowed to continue to run.

Cause / Remedy: When a control mode is started, the handle OLED displays the type of RUN MODE

the unit is running at, e.g. HANDLE, PENDANT, or FLOAT MODE.

(a) If the OLED displays the incorrect Handle type or Mode at any time that does not match the actual Handle
type/Mode, the Handle motherboard may be damaged and should be replaced.

(b) For all other cases, please contact Gorbel Inc. to describe the symptoms and if the problem is reoccurring.

Error #11003 - WARN_SLIDE_PENDANT_TYPE_IO_BOTH_OFF

Description: Slide or pendant handle sends a unique signal to the PLC to differentiate the handle type. This error
is caught if none of them is received.

Reaction: Unit is stopped with a warning display.

Cause / Remedy: Replace the slide or pendant handle motherboard.

Error #11004 - WARN_UP_DOWN_V_LIMITS_AT_SAME_POSITION

Description: This warning is triggered when both the Upper and Lower Virtual Limits are attempted to be
programmed to the same position, which would essentially stop all motion. This is done by checking if the
distance gap between these two limits is less than 1”. In other words, the Upper and Lower Virtual Limits
must be at least 1” apart.

Reaction: Handle OLED displays the warning message and the virtual limit is not programmed.

Cause / Remedy: While this warning attempts to catch and prevent false setup, if it is unintentional, move
the two virtual limit positions slightly apart and re-program the virtual limit(s).
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Error #11005 - WARN_LOADCELL_DROP_BELOW_MINIMUM

Description: This warning is triggered when Float Mode detects load cell signal drops below a mini-

mum level indicating an electronics problem.

Reaction: Handle OLED displays the warning message and Float Mode is terminated.

Cause / Remedy: This fault is typically triggered when the load cell cable or signal wire(s) is discon-

nected or damaged. Check for:

(a) loose or damaged load cell cable to the main circuit board in the actuator

(b) loose or damaged intermedium cable, P/N 78613, to the main circuit board or the load cell analog
signal wire(s) on this cable to the drive

(c) damaged main circuit board for processing the load cell sensor

(d) damaged load cell sensor

Error #11006 WARN_UO_EXCEED_MAX_CAPACITY

Description: This warning is triggered when User Programmable Overload attempts to tare a weight larger than
the maximum limit. The maximum limit is set at 101% of the rated capacity plus 12 Ibs to account for the handle
weight. Reaction: The overloaded tare weight is rejected, and the maximum limit is used to set up the overload
detection parameters.

Cause / Remedy: When TARE OVLD LMT selection from USR OVLD SUB-MENU \ CHANGE OVLD LMT in
PROGRAM MODE is selected, unit tares the current lifted weight and applies overload settings proportional to
this weight. When this error occurs the maximum limit is applied instead of the tare value to prevent the User
overload limit exceeding the maximum limit.

Please activate weight readout (WEIGHT READ ON__ under SETTINGS MENU in PROGRAM MODE) and en-
sure that the lifted weight does not exceed the maximum limit before selecting TARE OVLD LMT. This warning
does not negatively affect system performance because overload parameters are set to the maximum allowable
settings. User can cycle the E-stop switch on the handle to clear the warning.

Error #11007 WARN_UO_BELOW_MIN_LIMIT

Description: This warning is triggered when User Programmable Overload attempts to tare a weight less than
25% of the rated capacity.

Reaction: The tare weight is rejected and 25% of the rated capacity is used to set up the overload detection
parameters.

Cause / Remedy: When TARE OVLD LMT selection from USR OVLD SUB-MENU \ CHANGE OVLD LMT in
PROGRAM MODE is selected, unit tares the current lifted weight and applies overload settings proportional to
this weight. When this error occurs the 25% rated capacity value is applied instead of the tare value to prevent
the User overload limit being set below the minimum limit.

Please activate weight readout (WEIGHT READ ON_ under SETTINGS MENU in PROGRAM MODE) and
ensure that the lifted weight is not below the minimum limit before selecting TARE OVLD LMT. This warning
does not negatively affect system performance because overload parameters are set to the minimum allowable
settings. User can cycle the E-stop switch on the handle to clear the warning.

Error #11008 WARN_SLIDE_PENDANT_TYPE_OI_MISMATCH
Description: Slide or pendant handle sends a unique signal to the PLC to differentiate the handle type. This
error is generated if handle type signal changes from slide to pendant or vice versa while the unit is running.

Reaction: Unit is stopped with a warning display.
Cause / Remedy: Replace the slide or pendant handle mother board.

Error #11009 WARN_FSH_STARTUP_TARE_WEIGHT_MISMATCH
Description: The FSH load cell signal has deviated from zero with certain threshold value when unit is first
booted up or e-stop is re-started.

Reaction: N/A
Cause / Remedy: Re-tare the FSH.

Error #11010 WARN_FSH_TARE_TIME_OUT
Description: Tare process time out. The tare process takes time longer than the threshold value. This problem
indicates a communication problem during the tare process.

Reaction: N/A
Cause / Remedy: Contact Gorbel After the Sales Service if this command warning is repetitive.
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Error #11011 WARN_FSH_TARE_INCORRECT
Description: This command warning indicates the handle weight attached to FSH load cell exceeds the maximum
limit (25 Ibs.) or the FSH load cell signal is not successfully transmitted from the FSH.

Reaction: N/A

Cause / Remedy:

(a) Do not affix attachments to the handle segment of the inline Force Sensing Handle and re-tare.

(b) Ensure the weight of the end-user custom handle attached to the Force Sensing Hub does not exceed 25Ibs.

(c) Check whether the FSH connection is good both on wire rope and load cell cable inside FSH.

(d) Replace the handle, coil cord, actuator interface board, handle loadcell, and signal wires in the actuator until
the fault is corrected

Error #11115 WARN_FM_TARE_BELOW_AR_FORCE

Description: Selected Anti-Recoil force higher than tared load.

Reaction: N/A

Cause / Remedy: Try to remove some weights out of handle attachments and re-tare the FSH. Check whether the
FSH connection is good both on wire rope and load cell cable inside FSH.

.3. mmand Warnings - Maintenan rvi

Error #11700 - WARN_REPLACE_WIREROPE_RECOMMEND

Description: When cycle count and lower limits are set, cycle count can increment. This warning is trig-
gered if the cycle exceeds 15000 counts.

Reaction: N/A

Cause / Remedy: This is a warning indicator to check wire rope condition under the most severe operating
conditions for signs of wear and tear and it can vary based on the actual usage. Please examine the wire
rope and replace if necessary. After replacement, activate Program Mode with the handle, browse to SER-
VICE MENU, and scroll to CLEAR COUNT selection to reset the cycle count to 0.

Error #11701 - WARN_REPLACE_WIREROPE_REQUIRED

Description: When cycle count and lower limits are set, cycle count can increment. This warning is triggered
if the cycle exceeds 20000 counts.

Reaction: N/A

Cause / Remedy: This is a warning indicator to check wire rope condition under the most severe operating
conditions when replacement may be necessary, and it can vary based on the actual usage. Please examine
the wire rope and replace if necessary. After replacement, activate Program Mode with the handle, browse to
SERVICE MENU, and scroll to CLEAR COUNT selection to reset the cycle count to 0.

Error #11800 - WARN_HANDLE_FAULT_NOT_ACTIVE

Description: Handle digital IO CAN bus controller has triggered a Handle Fault and becomes inactive.
Reaction: The digital inputs such as the OPS sensor, Menu and Float pushbuttons are disabled. Access to Pro-
gram Mode is disabled. Jog can be used to safely lower loads to allow troubleshooting.

Cause / Remedy: A fault, specifically an inactive node, can occur if the handle CAN bus controller does not
communicate with the PLC correctly and exceeds the allowable wait period of the master node. Reboot the

unit with the E-stop to clear the fault if it is not repetitive. Inaccurate communication can result from faulty
handle board, noise or data corruption in the CAN communication wires, or any cut wires. Replace the handle,
coil cord, actuator interface board, and CAN communication wires in the actuator until the fault is corrected.

Error #11801 - WARN_HANDLE_FAULT_CAN_IO_ALARM

Description: Handle digital IO CAN bus controller has triggered a Handle Fault and becomes inactive. Additional
error information may be available following the warning.

Reaction: The digital inputs such as the OPS sensor, Menu and Float pushbuttons are disabled. Access to Pro-
gram Mode is disabled. Jog can be used to safely lower loads to allow troubleshooting.

Cause / Remedy: A fault, specifically a CAN bus alarm, can occur if the CAN controller board does not com-
municate with the PLC correctly, is in a fault state, falsely removed, configuration memory error, etc. Reboot

the unit with the E-stop to clear the fault if it is not repetitive. Problem can result from faulty handle board, noise
or data corruption in the CAN communication wires, or any cut wires. Replace the handle, coil cord, actuator
interface board, and CAN communication wires in the actuator until the fault is corrected.
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Error #11802 - WARN_HANDLE_FAULT_BUS_OFF

Description: Handle digital IO CAN bus controller has been turned off unintentionally triggering a Handle Fault
and becomes inactive. If a WARN_HANDLE_ FAULT_ NOT_ACTIVE warning does not occur together with this,
then the bus line is turned off only briefly.

Reaction: The digital inputs such as the OPS sensor, Menu and Float pushbuttons are disabled. Access to
Program Mode is disabled. Jog can be used to safely lower loads to allow troubleshooting.

Cause / Remedy: A fault, specifically bus off exception, can occur if the handle CAN controller does not com-
municate with the PLC correctly or at all. Reboot the unit with the E-stop to clear the fault if it is not repetitive.
Inaccurate communication can result from faulty handle board, noise or data corruption in the CAN communi-
cation wires, or any cut wires. Replace the handle, coil cord, actuator interface board, and CAN communication
wires in the actuator until the fault is corrected.

Error #11803 - WARN_OLED_FAULT_NOT_ACTIVE

Description: Handle OLED board CAN bus controller has triggered a fault and becomes inactive.

Reaction: Warning message on this fault may be on screen or by flashing LED. If the board has become inop-
erative, a factory default warning message may be displayed on the OLED screen. Access to Program Mode is
disabled.

Cause / Remedy: A fault, specifically an inactive node, can occur if the handle OLED board CAN bus controller
does not communicate with the PLC correctly and exceeds the allowable wait period of the master node. Reboot
the unit with the E-stop to clear the fault if it is not repetitive. Inaccurate communication can result from faulty
handle board, noise or data corruption in the CAN communication wires, or any cut wires. Replace the handle,
coil cord, actuator interface board, and CAN communication wires in the actuator until the fault is corrected.

Error #11804 - WARN_OLED_FAULT_CAN_IO_ALARM

Description: Handle OLED board CAN bus controller has triggered an alarm status. Additional error informa-
tion may be available following the warning.

Reaction: Warning message on this fault may be on screen or by flashing LED. If the board has become inop-
erative, a factory default warning message may be displayed on the OLED screen. Access to Program Mode is
disabled.

Cause / Remedy: A fault, specifically a CAN bus alarm, can occur if the CAN controller board does not com-
municate with the PLC correctly, is in a fault state, falsely removed, configuration memory error, etc. Reboot
the unit with the E-stop to clear the fault if it is not repetitive. Problem can result from faulty handle board, noise
or data corruption in the CAN communication wires, or any cut wires. Replace the handle, coil cord, actuator
interface board, and CAN communication wires in the actuator until the fault is corrected.

Error #11805 - WARN_OLED_FAULT_BUS_OFF

Description: Handle OLED board CAN bus controller has been turned off unintentionally. If a WARN_OLED _
FAULT_ NOT_ACTIVE warning does not occur together with this, then the bus line is turned off only briefly.
Reaction: Warning message on this fault may be on screen or by flashing LED. If the board has become inop-
erative, a factory default warning message may be displayed on the OLED screen. Access to Program Mode is
disabled.

Cause / Remedy: A fault, specifically bus off exception, can occur if the handle CAN controller does not com-
municate with the PLC correctly or at all. Reboot the unit with the E-stop to clear the fault if it is not repetitive.
Inaccurate communication can result from faulty handle board, noise or data corruption in the CAN communi-
cation wires, or any cut wires. Replace the handle, coil cord, actuator interface board, and CAN communication
wires in the actuator until the fault is corrected.

Error #11806 - WARN_SPAREIO_FAULT_NOT_ACTIVE

Description: An X67 spare IO block CAN bus controller connected to the handle has triggered a fault and
become inactive.

Reaction: Standard iQ2 features operating through this spare 10 block are either disabled or outputs turned
off.

Cause / Remedy: A fault, specifically an inactive node, can occur if an X67 spare 10 block CAN bus control-
ler does not communicate with the PLC correctly and exceeds the allowable wait period of the master node.
Reboot the unit with the E-stop to clear the fault if it is not repetitive. Inaccurate communication can result from
faulty handle board, noise or data corruption in the CAN communication wires, or any cut wires. Replace the
handle, coil cord, actuator interface board, and CAN communication wires in the actuator until the fault is cor-
rected.

Revised 11/21 6-19



G-Force® & Easy Arm Q2 - iQ2 Service Manual Gorbel Inc.

Error #11807 - WARN_SPAREIO_FAULT_CAN_IO_ALARM

Description: An X67 spare 10 block CAN bus controller connected to the handle has triggered an alarm status.
Additional error information may be available following the warning message.

Reaction: Standard iQ2 features operating through this spare 10 block are either disabled or outputs turned
off. Cause / Remedy: A fault, specifically a CAN bus alarm, can occur if the CAN controller board does not
communicate with the PLC correctly, is in a fault state, falsely removed, configuration memory error, etc.
Reboot the unit with the E-stop to clear the fault if it is not repetitive. Problem can result from faulty handle
board, noise or data corruption in the CAN communication wires, or any cut wires. It can also be triggered if a
channel in the X67 spare 10 module is configured as an output but 24Vdc is sent to this channel, for example,
due to miss-wiring. Check and correct any wiring into a false channel or false custom feature configuration.
Replace the handle, coil cord, actuator interface board, and CAN communication wires in the actuator until the
fault is corrected.

Error #11808 - WARN_SPAREIO_FAULT_BUS_OFF

Description: An X67 spare 10 block CAN bus controller connected to the handle has been turned off uninten-
tionally. If a WARN_SPAREIO_FAULT_NOT_ACTIVE warning does not occur together with this, then the bus
line is turned off only briefly.

Reaction: Standard iQ2 features operating through this spare 10 block are either disabled or outputs turned
off. Cause / Remedy: A fault, specifically bus off exception, can occur if the X67 spare 10 block CAN control-
ler does not communicate with the PLC correctly or at all. Reboot the unit with the E-stop to clear the fault if it
is not repetitive.

Inaccurate communication can result from faulty handle board, noise or data corruption in the CAN communi-
cation wires, or any cut wires. Replace the handle, coil cord, actuator interface board, and CAN communication
wires in the actuator until the fault is corrected.

Error #11809 - WARN_CANIO_FAULT

Description: The CAN bus controller fault checking routine has experienced an error or the detected failed CAN
bus board has a node number outside the designed range of the system.

Reaction: N/A

Cause / Remedy: This warning occurs if the routine itself experiences a fault such as unconfigured bus, node
or even application. User should reboot the unit with the E-stop to clear the fault if it is not repetitive. Replace
the handle, coil cord, actuator interface board, and CAN communication wires in the actuator until the fault is
corrected. If the problem cannot be resolved, contact Gorbel® After the Sales Service at 800-821-0086 or 585-
924-6262 for further diagnostic and troubleshooting information.

NOTE!
If you are experiencing an error code that is not listed in this publication, please contact Gorbel’s After the Sales Ser-
vice at 1-800-821-0086 or 585-924-6262.

Hint: Google “ACOPOS ERROR CODES” for a complete listing of codes, however, some may not apply to this sys-
tem configuration.
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iQ2 Actuator CPU Input/Output Block
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Note: The numbering sequence for the PS and DM modules is as follows as they apply to the
Acutator I/O Configurators on the HMI screens. For example, 11 and 21 on the Actuator DM module
equal 1 and 2 on the HMI screen. 12 and 22 on the DM module equal 3 and 4 on the HMI screen,
etc. See illustrations below. The PS module has the same numerical layout as the DM module.
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iQ2 Handle to external I/O block wiring

(Slide and Force Sensing Handles)
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Diagram 9. Handle 10 Detail, Slide Model.
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iQ2 Handle to external I/O block wiring
(Pendant Handle)
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Diagram 10. Handle 10 Detail, Pendant Model.
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Q2 Handle Input/Output Wiring
Harness Schematic
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h r 8 - Adjustmen

Upper and Lower Limit Switch Adjustment

Under normal conditions the Upper and Lower Limit Switches should not require adjustment in the field unless one
were to fail and require replacement. These switches are set in the factory during assembly and final testing. There
could be situations however that would require a slight adjustment.

The Limit Switch Assembly is located inside the actuator, on the side the wire rope exits the center casting. You must
remove the Front Cover (short cover) to access this area. Refer to diagram 1 below.

Diagram 1

Upper Limit Switch
The bottom allen head screw adjusts the upper limit. Use a 5mm allen wrench to perform the adjustment. Turning the

screw clockwise raises the stop point of the wire rope. Counterclockwise lowers the stop point of the wire rope. A full
turn is approximately 3 inches of wire rope travel. Refer to the side view in diagram 2 below.

Diagram 2

Lower Limit Switch
The lower limit is a result of the wire rope replacement position. When this switch is actuated there should be approxi-

mately two full turns of wire rope left on the drum. There is no adjustment for this position. The switch provides protec-
tion for the hardware inside the actuator. Refer to diagram 2 above.
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Wire Rope Replacement Adjustment for the Lower Limit Switch

In order to determine whether this adjustment needs to be performed you must push the upper allen head screw in
until it bottoms out against the body of the Limit Switch Assembly as illustrated in diagram 4 below. While continu-
ing to press the upper screw, press the Jog Down Button until the drum stops and the Wire Rope Retaining Plate
is approximately at the 2-3 o’clock position as shown in diagram 5 below. If the drum does not reach this position
when it stops, turn the upper allen head screw 1/2 turn counterclockwise with a 5 mm allen wrench. Jog the wire
rope up one full turn and repeat the process all over again.

Caution: If the wire rope retaining plate rotates past the 4 o’clock position, release the Jog Down Button

immediately or internal damage may occur. Press the Jog Up Button until the drum makes one full rotation and
adjust the Lower Limit Switch by turning the upper allen head screw one full turn clockwise.

Diagram 3

Retaining
Plate .at
3 o'clock
position

Wire Rope
Assembly

Diagram 4
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Linear Transducer Adjustment

If there is motion (drift) in the system when the Oper-
ator Present Sensor is activated and the handle grip
is not moved in either direction, the Linear Transduc-
er will need to be adjusted. The adjustment can be
monitored by reading the Analog Handle signal value
on the Diagnostics page of the Visualization service
menu.

1. Using a VNC Viewer navigate to Program Menu >
Service Menu > Diagnostics. View the active Ana-
log Signal under the Handle component of the page.
2. Do not move the slide portion of the handle at all

during this process.

3. To decrease the number on the display, turn the LT
Adjustment Screw counterclockwise. To increase the
number on the display, turn the LT Adjustment Screw
clockwise. Use a 2mm Allen wrench for the adjust-
ment. Try increments of one revolution at a time.

4. Try to bring the value as close to zero as possible.

NOTE: the display may take a few moments to

refresh after each adjustment.

2mm Allen

Wrench

WVE G-Link User - VMC Viewer

u Virtual Limits
ser

Management

Speed

Factory
Settings

System
Config

10 Config

Program
Menu

Fault Log

Analog

Response Settings

Hoist

Upper Limit
Lower Limit

Slack Switch
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Slack Spring Adjustment

Slack spring adjustment is necessary if one or more of the following conditions apply:

*  When wire rope continues to “pay out” from actuator when end effector (handle, hook, tooling) is being
supported and down travel is commanded.

*  When slack wire rope deflection exceeds 3 inches when end effector is supported.

*  When tooling is added/removed to a G360™ assembly.

*  When an air-line coil hose assembly is added between the end effector and actuator.

*  When changing from a pendant handle to a slide handle or vice-versa occurs.

¢ When chatter or erratic travel down operation occurs when using an unloaded G3601 or a weight-
ed hook traveling downward from top of travel upper limit (spring is too tight).

Unloaded G360™ equipped hoist may encounter this type of operation until tooling is added.

Slack Spring Adjustment Procedure:
1. Use an M3 hex wrench to remove all screws securing the blue rear cover (longer cover) to actuator. Place
screws in cover and set aside.
2. Locate slack spring over the motor, next to casting (diagram 5). Spring is held in place by a motor bracket
on one end and an eyebolt on the other end.
3. Using a 10mm open-end wrench, loosen the nut closest to the “eye” (inside nut) on eyebolt (diagram 5).

D=,

Diagram 5

4. If chatter or erratic operation of hoist while traveling down is encountered, the end effector or tooling on
wire rope is not heavy enough to overcome the spring tension. Loosen the outside nut one half turn and
test the hoist operation (full stroke up and down) between each half turn adjustment of eyebolt but until
chattering is eliminated.

5. All other conditions will require the outside nut to be adjusted by turning clockwise, tightening to increase
tension to the slack spring. Before tightening of this nut, be sure there is enough free travel of the eyebolt
(inside nut remains loose).

6. Using the Jog Buttons travel downward resting end effector (handle, unloaded end tool, hook), supported
upright on the floor. If rope continues to “pay out” from actuator beyond two seconds after reaching floor,
release down Jog Button. Turn the outside nut clockwise one-half turn tightening it. Test again by traveling
up removing handle or tooling from floor and travel down again resting on floor. Continue adjusting and
testing this until rope travel stops within two seconds of effector resting (supported vertically) on floor.
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7. Correct slack adjustment occurs when a deflection of the wire rope is 3-4 inches when in slack mode and rope
travel stops (diagram 6). Tighten inside nut clockwise until “jammed” against sheet metal while keeping eye-
bolt stationary.

8. If you are adjusting the slack spring on an Easy Arm, diagram 6 should be rotated 90 degrees clockwise to
give you the correct orientation of the actuator. The end result of the adjustment should be the same as it is
for a G-Force®.

““H GORBEL

n

3-4" 4—p—r 3-4"

Diagram 6

NOTE: Easy Arm® Primary and Secondary Brake adjustments as well as Wire Rope replacement
instructions for both G-Force and Easy Arm are contained in the G-Force and Easy Arm Installation
& Operation Manuals.
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h r9-°P Assembl

This chapter provides the Gorbel® part numbers for all capacity G-Force® Q2 and iQ2 models as well as the
removal and replacement instructions for most of the components inside the actuators and control handles.

In most cases the Gorbel® part numbers for all three capacity G-Forces are the same. Where there are differ-
ences, separate pages and drawing notes are used to illustrate the differences. All Gorbel® part numbers are
shown in parentheses and bold print.

Index
(U= (o] PP UPT PP 9-2
ST [T g Yo I =T oo 1P 9-31
Pendant Handle.......... .o e e 9-40
Force Sensing Handle ..........cooouiiiiiiiii et 9-53
(070 T/ I 0o o [P S 9-61
L0 LR 9-65
Easy Arm COMPONENES.......ooiiiiiiiiiee ittt e et e e e e e e s e e e s anneeeeesannneeeas 9-71

CAUMI©ON!

Many of the removal/replacement procedures in this section require AC power to be removed from
the actuator. You must disconnect the AC power plug from the AC source in order to do this or use a
disconnect, if equipped with one. Using the e-stop button will not accomplish this because it does not
interrupt AC power to the actuator.
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Removal and Replacement Procedures

Note: Numbers in
Parentheses are
Gorbel® Part Numbers

ACTUATOR
Plug
(79274)

|

®

@®

EORE=E

——

EoREEL| B K

®

3x G-Force® Label
(83178)

/

See Table Below for P/N

i

2x Gorbel® Label
(76550)

Model Label

G-Force Actuator Labels

Model Labels
Q2 79260
iQ2 79261
Capacity P/IN

165# 35101
330# 35103
660# 35104
1320# 35105
75kg 35107
150kg 35109
300kg 35110
600kg 35111
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4x BHCS, M5 X 12MM LG
FLANGED
(65008)

FRONT COVER

f (76530)

NYLOCK NUT, M4, ZNPL
(65096)

JOG BUTTON COVER
(76532)

FLAT WASHER, M4
(65081)

BHCS, M4 X 16MM LG
(65068)

Diagram 1. Front Cover Removal and Replacement
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3x PANDUIT PUSH STARWASHER, M4
& WING MOUNTS, W * EXTERNAL TOOTH
(76518) IR (N (65056)
) ¢ 2x HEX NUT, M4
ZNPL
(65057)
STRAIN RELIEF ‘=
CLAMP — !
65105 \
Pl b B
FA CONDUIT gy
P (79253)

FLAT WASHER, M4, ZNPL @
65081
NYLOCK NLST, M4,)ZNPL 13x PANDUIT LATCHING
(65096) WlRE(gé_;I:’,G?Amm
NOT ALL SHOWN

2x PANDUIT LATCHING
WIRE CLIP, 9.6mm
(76517)

1 SHSS, M12 X 12MM LG

(65088)
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Procedure 2A - Rear Cover Removal

1. Turn power off by disconnecting AC power to the system.
2. Remove (4) M5 button head cap screws (BHCS).

3. Carefully slide rear cover away from actuator casting.

Procedure 2B - Rear Cover Replacement

1. Carefully slide rear cover over ACOPOS assembly and align four holes with brackets attached to the
actuator casting.

2. Install (4) M5 button head cap screws (BHCS).

3. Restore AC power to the system.

7

/ \-"’/ \\‘- “\7
% o
/177 , =
~/ ’ 5\!./‘;5 F,’\,‘ "‘:‘:
‘ﬂs";_?},u‘ ; '
iy A / &
= !
4x BHCS, M5 X 12MM LG

FLANGED
(65008)

BACK COVER ASSEMBLY
(76533)

Diagram 2. Rear Cover Removal and Replacement
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Procedure 3A - Electrical Shield Removal

1. Turn power off by disconnecting AC power to the system.

2. Remove front cover. Refer to Procedure 1A.

3. Remove (4) M3 socket head cap screws (SHCS) and M3 lockwashers
4. Remove electrical shield

Procedure 3B - Electrical Shield Replacement

Position the electrical shield on the actuator main PCB.

Install (4) M3 socket head cap screw (SHCS) and M3 lockwashers.
Tighten all hardware carefully to avoid damaging the electrical shield.
Install the front cover. Refer to Procedure 1B.

Restore AC power to the system.

ahwd=

Note: Numbers in
Parentheses are

Gorbel® Part Numbers
Electrical Shield
(76520)

4x Lockwasher
M3, ZNPL

/ (65051)

4x SHCS, M3 x 12mm Lg
(65012)

Diagram 3. Electrical Shield Removal and Replacement
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Procedure 4A - Main PCB Removal

1. Turn off power by disconnecting AC power to the system.

2. Remove front cover. Refer to Procedure 1A.

3. Remove electrical shield. Refer to Procedure 3A.

4. Unplug cable assemblies from J1 through J20 on main PCB. Note the cable numbers for cable assemblies that
connect to J4, J6, J13 and J15.

5. Remove (5) M3 socket head cap screws (SHCS) and M3 lockwashers.

Note: Use caution when handling the main PCB; to avoid damage handle only by edges of board.

Procedure 4B - Main PCB Replacement

1. Install (5) M3 socket head cap screws (SHCS) and M3 lockwashers.

2. Connect cable assemblies to J1 through J14 on the main PCB. Check the cable numbers for cable assemblies
that connect to J4, J6, J13 and J15.

3. Install the electrical shield. Refer to Procedure 3B.

4. |Install the front cover. Refer to Procedure 1B.

5. Restore AC power to the system.

Note: Numbers in
Parentheses are
Gorbel® Part Numbers

Actuator Main PCB
(80101)

2x Lockwasher, M3, ZNPL
(65051)
Metal Loop Strap, 1/2” ID

(76525) 2x SHCS, M3 x 12mm Lg

(65012)

Nylock Nut, M5, ZNPL
(65070)

Hex Standoff
(01007)

Diagram 4. Main PCB Removal and Replacement
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Procedure 5A - Cooling Fan Removal

1. Turn power off by disconnecting AC power to the system.

2. Remove rear cover. Refer to Procedure 2A.

3. Unplug connector from cable assembly.

4. Remove (4) M4 button head cap screws, BHCS and M4 lockwashers and remove cooling  fan.

Procedure 5B - Cooling Fan Replacement

Position cooling fan on underside of CPU / power supply mounting bracket.
Install (4) M4 button head cap screws, BHCS and M4 lockwashers.
Connect cable assembly.

Install rear cover. Refer to Procedure 2B.

Restore AC power to the system.

aoroN=

Note: Numbers in Parentheses
are Gorbel® Part Numbers

Cooling Fan
(78815)

4x Lockwasher, M4, ZNPL
(65052)

4x BHCS, M4 x 25mm Lg

All 660 Ib. (300 kg) models and certain (65015)

150 Ib. (75 kg) and 330 Ib. (150 kg) models.

Diagram 5. Cooling Fan Removal and Replacement.
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Procedure 6A - ACOPOS Support Bracket & ACOPOS Servo Drive Removal

1. Turn power off by disconnecting AC power to the system.

2. Remove front cover. Refer to Procedure 1A.

3. Remove electrical shield. Refer to Procedure 3A.

4. Remove main PCB. Refer to Procedure 4A.

5. Remove (2) M5 button head cap screws (BHCS) and M5 lockwashers from top portion of PCB / ACOPOS sup-
port bracket.

6. Remove (2) M5 button head cap screws (BHCS) and M5 lockwashers from lower portion of support bracket.

7. Disconnect all external cable assemblies from the ACOPQOS drive, and release from latching wire clips. Note the
cable numbers for cable assemblies that connect to J4, J6, J9, J13, J14 and J15.

8. Remove (2) M6 Nylock nuts from hinge pins.

9. Lift PCB/ACOPOS support bracket, with ACOPOS drive still attached, off hinge bracket.

10. Separate the ACOPOS servo drive from the PCB / ACOPOS support bracket assembly by removing the (2) M6

Nylock nuts from the underside of the upper portion of the PCB / ACOPOS support bracket assembly.

Procedure 6B - ACOPOS Support Bracket & ACOPOS Servo Drive Replacement

1. Attach ACOPOS servo drive to PCB / ACOPOS support bracket with the (2) M6 Nylock nuts.

2. Position PCB / ACOPOS support bracket with ACOPOS servo drive attached onto hinge bracket and install (2)
M6 Nylock nuts.

3. Swing ACOPOS assembly into its normal operating position. Install all the cable assemblies to the ACOPOS
servo drive, and secure into latching wire clips. Check the cable numbers for cable assemblies that connect to
J4, J6, J9, J13, J14 and J15.

4. Install (2) M5 button head cap screws (BHCS) and M5 lockwashers into top portion of PCB / ACOPQOS support

bracket.

Install (2) M5 button head cap screws (BHCS) and M5 lockwashers into lower portion of PCB / ACOPQOS sup-

port bracket.

Install main PCB. Refer to Procedure 4B.

Install electrical shield. Refer to Procedure 3B.

Install front cover. Refer to Procedure 1B.

Restore AC power to the system.

o

©e~N

ACOPOS Servo Drive, 110-230 VAC, 1 Phase
(78585)

Ground Warning Label

AC114 Card (78587) (77072)

AC122 Card (78552)

AC131 Card (78553) ~____

PCB/ACOPOS Support
Bracket Assy
(79243)

4x Nylock Nut, M6, ZNPL
(65090)

6x Lockwasher, M5,
High-Collar
(65062)

— > 6x SHCS, M5 x 12mm Lg
Note: P/N 78585 | Tt P (65002)

includes AC114, T |
AC122 and AC131 ACOPOS Pivot Bracket
|pwbs (79262)

Diagram 6. ACOPOS and Support Bracket Removal and Replacement.
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Procedure 7A - CPU Assembly Removal

1. Turn power off by disconnecting AC power to the system.

2. Remove rear cover. Refer to Procedure 2A.

3. Loosen End Block to the right of CPU and slide CPU about 3 inches to the right.

4. Disconnect all cable assemblies from the CPU. Note the cable numbers for cable assemblies that connect to
IF2 & IF3.

5. Ifthisis an iQ2 model it may be necessary to disconnect the terminal block for any 1/0 wiring from the 1/0 mod-
ule.

6. Lift (2) Orange tabs releasing CPU from DIN rail and lift CPU off bracket.

Procedure 7B - CPU Assembly Replacement

1. Position CPU on DIN Rail close to the center casting.

2. Press (2) Orange tabs locking CPU onto DIN rail and gently tug CPU to ensure proper connection to bracket.

3. Connect all cable assemblies to CPU and any I/O wiring, if necessary. Check the cable numbers for cable as-
semblies that connect to IF2 & IF3.

4. Slide CPU & right end clamp terminal block back to the left until it contacts the left end clamp terminal block and
retighten the right end clamp terminal block.

5. Reinstall rear cover. Refer to Procedure 2B.

6. Restore AC power to the system.

LACK SPRING
(79237)
Q2 CPU: (78510)
SLACK SPRING EYE BOLT
(79210)

2X END BLOCK
(80360)

NYLOCK NUT, M6, ZNPL
(65090)

HEXNUT, M6, ZNPL

(01764)
POWER SUPPLY
/ (78813)
DIN RAIL
(76543)
2X M6X10 BHCS
(65076) POWER SUPPLY HARDWARE

ENSURE THE CAN TERMINATION
RESISTOR IS IN THE ‘ON’ POSITION

Diagram 7. CPU Removal & Replacement
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iQ2 CPU

78518

DESCRIPTION
B 78509 X20 TERMINAL BLOCK, 12-PIN
78518 USB DONGLE
- 78516 I/0 SLICE

T 78509 78515 BACKPLANE

QTY.

Alalal~a

To add the CPU /O Slice:

1.
2.

3.

© ®©

Loosen the End Block 80360, and slide it to the right, then slide it off the Orange Right Side Cover.

Depress the tab on the face of the Terminal Block, 78509, swinging it down to = 90° to remove from the CPU,
78519.

Take the Backplane, 78515, and lift the Orange Lever Tab on top until it clicks into the unlocked position. Then,
align it with the slots in the CPU, 78510, and FIRMLY press it against the CPU while sliding it toward the Din Rail.
Take the I/O Slice, 78516, and slide it into the Backplane, 78515, ensuring that the 1/0 Slice is flush with the face
of the CPU, 78510.

MAKE SURE THERE IS NO GAP BETWEEN THE 1/O SLICE, 78516, AND THE CPU, 78510. If there is a gap,
start over at step 1.

Latch the Backplane, 78515, onto the Din Rail by lowering the Orange Lever Tab until it clicks into the locked
position.

Replace the Terminal Block, 78509, onto the CPU by aligning the Terminal Block’s hook with the pin a the base
of the CPU, 78510, creating a hinge. Then, swing it upward until it clicks into place. Repeat this for the new 1/10
Terminal Block, 78509.

Slide on the Orange Right Side Cover and resecure the End Block, 80360, next to the CPU.

Insert USB Dongle, 78518, into the available USB port on the CPU, 78510.
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Procedure 9A - CPU / Power Supply Mounting Bracket Removal
. Turn power off by disconnecting AC power to the system.

Remove rear cover. Refer to Procedure 2A.

Remove CPU assembly. Refer to Procedure 8A.

Remove power supply. Refer to Procedure 9A.

Disconnect slack spring.

Free any wiring harnesses required.

Remove (6) M5 socket head cap screws, SHCS and (6) M5 lockwashers.

Nookowh -~

Procedure 9B - CPU / Power Supply Mounting Bracket Replacement
Position CPU / power supply mounting bracket against actuator casting.
Install (6) M5 socket head cap screws, SHCS and (6) M5 lockwashers.
Reconnect slack spring.

Reinstall power supply. Refer to Procedure 9B.

Reinstall CPU assembly. Refer to Procedure 8B.

Reposition any wiring harnesses as required.

Reinstall rear cover. Refer to Procedure 2B.

Restore AC power to the system.

N AWN =

Note: Numbers in

Parentheses are

Mounting Bracket Gorbel® Part Numbers
(76526)

NYLOCK NUT M6
/ (65090)
LOOP CLAMP
@ POWER SUPPLY BRACKET

/ (76515)

T - _
(9} @; S~ - e
=/ 4x SHCS M4 X 10
- (76304)
e, TS 4X M4
RUBBER ™. __ LOCKWASHER
GROMMET, 3/8” “—w (65052)
(79255) 6x M§ Lockwasher,
High-Collar
(65062)

6x SHCS M5 X 12
(650020)

NOTE: ADD SPOT OF LOCTITE TO THREADS OF P/N 65002

Diagram 9. CPU/Power Supply Mounting Bracket Removal and Replacement.
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Procedure 10A - Motor Set Removal

Turn power off by disconnecting AC power to the system.

Remove rear cover. Refer to Procedure 2A.

Remove resolver and motor power cables from motor set.

Remove (4) M6 socket head cap screws (SHCS) and M6 lockwashers from motor set.
Carefully pry/wiggle motor set away from gearbox assembly.

ahwd =

Procedure 10B. Motor Set Replacement

1. Align key on motor set shaft with gearbox assembly and push motor set into gearbox assembly with mounting
holes properly aligned.

2. Position slack spring bracket on left side of motor set and secure motor set with (4) M6 socket head cap screws

(SHCS) and M6 lockwashers. Note: Do not tighten hardware completely until all (4) screws have been installed

and are hand tight.

Connect resolver and motor power cables to motor set.

Reinstall rear cover. Refer to Procedure 2B.

Restore AC power to the system.

ok w

Diagram 10. Motor Set Removal & Replacement

4x SHCS, M6 x 25mm Lg
(65028)

4x Lockwasher, M6, ZNPL
(00370)

36 Frame Motor (165 Ib.)
(78532)

37 Frame Motor (330 and 660 Ib.)

(78533)

Note: Numbers in
Parentheses are
Gorbel® Part Numbers

Revised 11/21 9-13



G-Force® & Easy Arm Q2 - iQ2 Service Manual

Procedure 11A - End Support Frame Removal

1.
2.
3.

4.

Turn power off by disconnecting AC power to the system.

Remove front cover. Refer to Procedure 1A.

Remove ACOPOS support bracket with electrical shield, main PCB and ACOPQOS servo drive still attached.
Disconnect all cable assemblies from the main PCB and ACOPQOS drive as required. Refer to Procedure 5A.
Remove (7) M5 socket head cap screws (SHCS) and M5 lockwashers from end support frame.

Procedure 11B - End Support Frame Replacement

1.

2.

3.

Align the end support frame with the holes in the actuator casting and install (7) M5 socket head cap screws
(SHCS) and M5 lockwashers.

Install the ACOPOS support bracket with electrical shield, main PCB and ACOPOS servo drive. Connect all
cable assemblies to the main PCB and ACOPOS drive. Refer to Procedure 5B.

Install the front cover. Refer to Procedure 1B.

Restore AC power to the system.

End Support Frame
(76758)
x Lockwasher, M5
High-Collar
(65062)

7x SHCS, M5 x 20mm Lg
(65001)

4x Front Cover Mounting

Bracket (76759)
4x SHCS, M5 x 12mm
) Lg (65002)
:D Note: Apply
< Blue Loctite to
Threads
2x FHCS, M5 x 10mm Lg
24 < (65004)
4 =0 @
S
{?//—"- o)
== i ] >)
Note: Numbersin  (}) —  » a
Parentheses are = B Bearing Retainer Ring
Gorbel® Part Numbers St (76512)

Diagram 11. 165 and 330 Ib. (75 and 150 kg) End Support Frame Removal and Replacement.

Note: For 660# and 1320# units replace End Support Frame with 76502, and flip over the Bearing

Retainer Ring.
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Procedure 12A - Load Cell Removal

1. Turn power off by disconnecting AC power to the system.

2. Remove front cover. Refer to Procedure 1A.

3. Remove rear cover. Refer to Procedure 2A.

4. Disconnect load cell cable from J4 on the main PCB and open cable clamp to free cable and connector for
removal.

5. Remove the M12 hex head cap screw (HHCS) and M12 lockwasher that secures the load cell to the main
middle section through the opening towards the motor end of the main middle section. Note: Be careful not to
damage any wiring as you pull the load cell cable through the main middle section since there is other wiring
present.

Procedure 12B - Load Cell Replacement

1. Position the load cell (with the pin attached) in place from the motor end of the main middle section.

2. Install the M12 hex head cap screw (HHCS) and M12 lockwasher that secure the load cell to the main middle
section.

3. Connect the load cell cable connector to J4 on the main PCB and secure the cable with the corresponding
clamp.

4. |Install the front cover. Refer to Procedure 1B.

5. Install the rear cover. Refer to Procedure 2B.

6. Restore AC power to the system

Note: If you are replacing the load cell, you will have to perform specific load cell diagnostic procedures
described in the Configuration Menu. Contact Gorbel® After the Sales Support for assistance.

HHCS, M12 x 25mm Lg
(65022)
el = =T

Lockwasher, M12, ZNPL
(00206

Load Cell Pin
(T6TE3)

Load Cell
165#, (75kg) Capacity
(78806)

Load Cell Pin
(76763)

)
m

]
A

| e/

(74014)
Load Cell 330# [150 kg:l 180-300 KG
(78807T)

Diagram 12. Load Cell Removal and Replacement. Observe Load Cell Orientation for 165# (Left) vs. 660# & 1320# (300 kg &
600 kg) (Right)
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Note: Numbers in
Parentheses are
Gorbel® Part Numbers

2x M8 Nylock Nut
(65103)

Load Plate Brace
(76761)

330 Ib. (150 kg) Model Only

Note: Numbers in
Parentheses are
Gorbel® Part Numbers

2x M8 Nylock Nut, M8, ZNPL
(65103)

Load Plate Brace
(76522)

660 Ib. (330 kg) Model Only

Load Plate Brace.

Note: 165 Ib. (75 kg) models do not use this component.
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Procedure 13A - Drum Cover and Drum Cover Band Removal

1.
2.
3.

Turn power off by disconnecting AC power to the system.

Remove front cover. Refer to Procedure 1A.

Remove end support frame. Refer to Procedure 9A.

Note: Use caution during the next step. The drum cover band will be in tension.

Remove the (2) M6 socket head cap screws (SHCS) and M6 lockwashers that secure the drum cover band to

the load plate.
Slide both the drum cover band and drum cover off the drum pulley.

Procedure 13B - Drum Cover and Drum Cover Band Replacement

1.

Position the drum cover band inside the drum cover and slide the assembly over the drum pulley.

2. Install the (2) M6 socket head cap screws, SHCS and (2) M6 lockwashers for the drum cover band into the load
plate.
3. Install the end support frame. Refer to Procedure 9B.
4. |Install the front cover. Refer to Procedure 1B.
5. Restore power to the system.
— Drum Cover
See notes below
r-
— (&
ﬂ
Note: Numbers in
Parentheses are Note: Apply Blue
Gorbel® Part Loctite to Threads
Diagram 13a. Drum Cover and Band Removal and Replacement.
Notes:
a. 1651b. (75 kg) and 330 Ib. (150 kg) units use Drum Cover (76703), Drum Cover Band (76702), and

2x SHCS, M6 x 110mm Lg (65037).

b.

660 Ib. (300 kg) units use Drum Cover (76513), Drum Cover Band (76509), and 2x SHCS, M6 x

90mm Lg (65030).
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Procedure 14A - Drum Gate Removal

1. Turn power off by disconnecting AC power to the system.

2. Remove the front cover. Refer to Procedure 1A.

3. Remove the (4) M5 button head cap screws, BHCS and (4) M5 lockwashers that secure  the PCB / ACOPOS
support bracket assembly to the end support frame.

4. Disconnect limit switch cable assembly from main PCB in order to swing the ACOPOS drive assembly into the
open position for access to the drum gate area.

5. Loosen the (2) M8 nylock nuts and remove the load plate brace if your unit is a 330 or 660 Ib. (150 or 300 kg)
model.

6. Remove the (2) M6 socket head cap screws, SHCS and (2) M6 lockwashers from the drum gate and slide the

drum gate off the load plate.

Procedure 14B - Drum Gate Replacement

1. Slide the drum gate into position on the load plate and install the (2) M6 socket head cap screws, SHCS and
(2) M6 lockwashers.

2. Position the load plate brace if equipped with one and tighten the (2) M8 nylock nuts.

3. Swing the ACOPOS drive assembly into the closed position and connect the limit switch cable assembly to the
main PCB.

4. Install the (4) M5 button head cap screws, BHCS and (4) M5 lockwashers that secure the PCB / ACOPOS
support bracket assembly to the end support frame.

5. Install the front cover. Refer to Procedure 1B.

6. Restore AC power to the system.

2x Lockwasher, M6, ZNPL
(03370)

2x SHCS, M6 x 80mm Lg
(65031)

Drum Gate Clearance
Note: Numbers in (76537)
Parentheses are
Gorbel® Part Numbers

Diagram 14A. 165 Ib. (75 kg) and 330 Ib. (150 kg) Clearance Drum Gate Removal and Replacement.
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2x BHCS, M5 x 12mm Lg
(65000)
Apply Blue Loctite

Retainer, 3/16” Rope

(75337)
Wire Rope Assembly
(Wire Rope replacements must be
ordered through CraneBrain according to
| Capacity and Trolley Saddle Height.)

Note: Numbers in I

Parentheses are g

Gorbel® Part Numbers

Diagram 14B. 165 Ib. (75 kg) and 330 Ib. (150 kg) Clearance Drum Gate Removal and Replacement.

Wire Rope Termination Plate
(76545)

2x Lockwasher, M8, ZNPL
(00195)

2x SHCS, M8 x 25mm Lg
(00194)

Wire Rope Assembly
(Wire Rope replace-
. ments must be ordered
through CraneBrain
according to Capacity

Drum Gate, Clearance and Trolley Saddle
(76510) Height.)
2x Lockwasher, M6 )
High Collar @ Note: Numbers in
(65053) '

2x SHCS, M6 x 80 mm Lg Parentheses are
(65031) Gorbel® Part Numbers

Diagram 14C. 660 Ib. (300 kg) Clearance Drum Gate Removal and Replacement.
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EPLeA, 351, With Key oHeS ey Note: BHCS (65075) should provide
(76713) Vslide fit for limit switch assembly; do
! not fully thread into load plate.
Nylock Nut, |v|6/'®ﬂ1
T e50¢ = Load Plate Drum Gate, Threaded
. I )

=~ (79223) (76705)

Ball Bearing, 6908

Double Seal
Drum PU”ey (74019)

2x Bearing Spacer
(79209)

2x Ball Bearing 6824-RS Note: Thread drum gate (767) onto
Note: Numbers in (74011) drum so the wire rope slot matches
Parentheses are up to the wire rope anchor point on
Gorbel® Part Numbers the drum pulley (76751)

Diagram 14D. 165 Ib. (75 kg)

Nylock Nut, M6
(65090)

BHCS, M6 x 16mm Lg
(65075)

Ball Bearing, 6908, Double Seal

(74019)

Note: Numbers in
Parentheses are
Gorbel® Part Numbers

Diagram 14E. 330 Ib. (150 kg)

9-20 Revised 11/21



G-Force® & Easy Arm Q2 - iQ2 Service Manual Gorbel Inc.

Note: Numbers in Planetary Gearbox, EPL118, 70:1

Parentheses are Load Plate (76714)
Gorbel® Part Numbers (76701)

Drum Pulley
(76753)

Drum Gate, Threaded
(76705)

—

2x Bearing Spacer
(79209)

2x Ball Bearing 6824-RS
(74011) Note: Thread drum gate (76705) onto drum so

the wire rope slot matches up to the wire rope
anchor point on the drum pulley (79155).

Diagram 14F. 330 Ib. (150 kg)

—

8x Lockwasher, M5
8x SHCS, M5 High-Collar
x 30mm Lg (65062) .
(65003) 4x Lockwasher, M8, ZNPL
%M N (00195)

—
%M TS 4x SHCS, M8 x
% \\:\\ 25mm Lg
%\@\\\ (00194)
—

Note: Numbers in Ball Bearing 6908,

Parentheses are Gearbox, Planetary, 4:1 Double Seal
Gorbel® Part Numbers (74037) (74019)

Diagram 14G. 660 Ib. (300 kg)
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Gearbox, Planetary, 40:1, With Key
(74035)

Hex Nut, M6
(01764)

5x SHCS, M6 x
20mm Lg
(00186)

Note: Numbers in -

Parentheses are 4x Lockwasher, M6, ZNPL
Gorbel® Part Numbers (03370)

Diagram 14H. 660 Ib. (300 kg)

Load Plate
(76503)

Sleeve Drum Gate, Threaded
(76565)

Drum Pulley
(76501)

2x Bearing Spacer
(79209)

2x Ball Bearing, 6824-2RS

(74011)

Note: Numbers in Note: Thread drum gate (76504) onto drum
Parentheses are so the wire slot matches up to the wire rope
Gorbel® Part Numbers anchor point on the drum pulley (76501).

Diagram 14l. 660 Ib. (300 kg)
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Procedure 15A - Limit Switch Assembly Removal

ahwd =

o

Turn power off by disconnecting AC power to the system.

Remove front cover. Refer to Procedure 1A.

Disconnect the limit switch cable assembly from the main PCB (J11).

Remove the access plug from the main middle section.

Remove the M6 button head cap screw (BHCS) and M6 lockwasher from the main PCB end of the limit switch
assembly.

Remove the limit switch assembly from the load plate inside the main middle section.

Procedure 15B - Limit Switch Assembly Replacement

1.

N

o0k w

Position the limit switch assembly on the load plate by locating it on the inside M6 button head cap screw
(BHCS). The lower projection of the slide must be engaged in the recess in the threaded gate.

Install the M6 button head cap screw (BHCS) and M6 lockwasher on the main PCB end of the limit switch as-
sembly.

Connect the limit switch cable assembly to the main PCB (J11).

Install the access plug into the main middle section.

Install the front cover. Refer to Procedure 1B.

Restore AC power to the system.

Note: Numbers in

Parentheses are e Limit Switch Assembly
Gorbel® Part Numbers - }“:ﬁx (79277)
- __,.,-F'".'F }

Note: Slide limit switch
assembly into place on
load plate. The M6 BHCS
will retain one end and the
M6 SHCS, shown below,
will retain

the other.

BHCS, M6 x 16mm Lg
“_ (65075)

Lockwasher, M6, ZNPL
‘— (03370)

Diagram 15. Limit Switch Assembly Removal and Replacement.
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4x Spacer
(83260)
Reinforcement Plate
(83252)
4x M8 Lockwasher:
(00195)
4x M8 SHCS 2x 3/8” Lockwasher
2 (01355)
(83236) 4x 3/8” Hexnut
(02158)
U-Bolt
(83265)

Note: Numbers in
Parentheses are
Gorbel® Part Numbers

Note: Coil cord and associated components
not shown for clarity.

Wear Ring Bracket
(76708)

2x M6 SHCS (65032)
T Wear Ring

2x Lockwasher (03370)
2x SHCS
(65028)
Coil Cord
(see pages 9-61 &
9-62)

Coil Cord Mounting Plate .
Note: Numbers in (83253) Wire Rope Assembly

Parentheses are
Gorbel® Part Numbers

1320 Ib. (600 kg) Reeved G-Force® Coil Cord Assembly.
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4x M4 SHCS
(65018)
4x M4 Lockwasher
(65052)
Pulley (83255)
Bearing (83261)
Snap Ring (65086)

M6 SHCS

2x 17mm Snap Ring
(2001.12)

Pulley Pin
(83258)

Note: Numbers in
Parentheses are
Gorbel® Part Numbers

1320 Ib. (600 kg) Reeved G-Force Pulley Assembly.

2x Pulley Side Plate
(83254)

2x Pulley Side Plate Spacer
(83257)

(83267)
6x M4 Lockwasher

(65052) \ ’

6x M4 SHCS /
(83264) »

4x PHMS #4-40 x 1/4”
(83266)

2x M8 Shoulder Bolt
(83263) /
)

. : 2x M6 Hexnut
Note: Numbers in (01764)

Parentheses are 2% M6 Lockwasher
Gorbel® Part Numbers (03370)

1320 Ib. (600 kg) Reeved G-Force® Swivel Assembly.

2x Pulley Side Guard
(83256)

Coil Cord Footer

(83250)
Swivel Sub-Assembly
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165-330# G-Force on 1000# NAL Track

4x HHCS, M12 x 30mm Lg
2x BUMPER, ;
G-FORCE TROLLEY (65020)
(77320)

4x LOCKWASHER, M12, ZNPL
(00206)

4x NYLOCK, M6 ,
(65090)

2x CENTER WHEEL
2x END AXLE (A1001.24R) (A05013)

4x END WHEEL (A2001.16C)

8x END SPACER (73556)

4x FLATWASHER, M6
(65060)

CENTER AXLE (A0501.24)
[C.H.1] 4x SHCS, M6 x 20mm Lg

NOTES:
(00186)

1
(a) C.H.1 is either of 2 holes off center. C.H.2 is center hole with '\

slot to edge.

(b) Part numbers 65020 and 00206 are not included with assembly TROLLEY BODY

and must be ordered separately if required. (76573)
Complete Trolley Assembly (76595)
165-330# G-Force on 500# Steel Track
4x HHCS, M12 x 30mm Lg
(77320) 4x LOCKWASHER, M12, ZNPL
(00206)

4x NYLOCK, M6
(65090) o

2x END AXLE (A0501 .24)\Q/ 0
ef’% 0
0

6x SNAP RING (2001 .12)M/ -

2x BUMPER,
G-FORCE TROLLEY z (65020)
|
1

TROLLEY CLAMP
T " esa

2x SPACER (77865)

6x STEEL WHEEL (0501.16)

4x FLATWASHER, M6
(65060)

CENTER AXLE (A0501.24)
[C.HA] 4x SHCS, M6 x 20mm Lg

NOTES: : (00186)
(a) C.H.1 is either of 2 holes off center. C.H.2 is center hole with ‘
slot to edge. .
(b) Part numbers 65020 and 00206 are not included with assembly TRO(L7L6E5\;3I‘3)ODY

and must be ordered separately if required.

Complete Trolley Assembly (76591)
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165-330# G-Force on 2000 - 4000# NAL Track

4x HHCS, M12 x 30mm Lg

2x BUMPER, (65020)

G-FORCE TROLLEY
(77320)

4x LOCKWASHER, M12, ZNPL
(002086)
4x NYLOCK, M6
(65090)
2x CENTER WHEEL
2x END AXLE (A1001.24R) (A2001.16C)

6x CENTER SPACER (75336)
(2 SHOWN)

4x END WHEEL (A2001.16C)

6x SNAP RING (2001'12)\43/’ "‘m > AN 8x END SPACER (73556)

4x FLATWASHER, M6
(65060)

CENTER AXLE (A1001.24)
[C.HA] 4x SHCS, M6 x 20mm Lg

NOTES:
OTES (00186)

|
(a) C.H.1 is either of 2 holes off center. C.H.2 is center hole with |
slot to edge. ‘
(b) Part numbers 65020 and 00206 are not included with assembly
and must be ordered separately if required.

TROLLEY BODY
(76573)

Complete Trolley Assembly (76596)

660-1320# G-Force on 1000 - 4000# NAL Track

4x HHCS, M12 x 30mm Lg

2x BUMPER, (65020)

G-FORCE TROLLEY
(77320)

4x LOCKWASHER, M12, ZNPL
(00206)
4x NYLOCK, M6 ,
(65090)

2x END AXLE (A1001.24R)

4x END WHEEL (A2001.16C)
4x SNAP RING (2001.12—~_ o - W | N ¥ 8x END SPACER (73556)

4x FLATWASHER, M6
(65060)

4x SHCS, M6 x 20mm Lg

NOTES:
(00186)

1
(a) C.H.1 is either of 2 holes off center. C.H.2 is center hole with I\

slot to edge.
(b) Part numbers 65020 and 00206 are not included with assembly TROLLEY BODY
and must be ordered separately if required. (76573)

Complete Trolley Assembly (76597)
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165-330# G-Force on 250 - 500# Aluminum Track

4x HHCS, M12 x 30mm Lg

2x BUMPER,
G-FORCE TROLLEY (65020)
(77320) 4x LOCKWASHER, M12, ZNPL
(00206)
4x NYLOCK, M6 l
(65090)
2x END AXLE (A1001.24)
Q 4x END WHEEL
2x CENTER SPACER (75336) (A05013)
P
0

2x CENTER WHEEL (0501.16)

6x SNAP RING (2001.12)—~_ 4~~~

4x END SPACER (77865)

4x FLATWASHER, M6

(65060)
CENTER AXLE (A0501.24)
C.H.1
NOTES: [ ]
(a) C.H.1 is either of 2 holes off center. C.H.2 is center hole wit 4x SHCS, M6 x 20mm Lg
slot to edge. (00186)
(b) Part numbers 65020 and 00296 are not included with assembly TROLLEY BODY
and must be ordered separately if required. (76573)

Complete Trolley Assembly (76594)

165 - 330# G-Force on S1000# Steel Track

4x HHCS, M12 x 30mm Lg

2x BUMPER, (65020)

G-FORCE TROLLEY
(77320)

4x LOCKWASHER, M12, ZNPL

(00206)
4x NYLOCK, M6
(65090) o
o) 2x CENTER WHEEL
2x END AXLE (76588) (A2001.16)
2x CENTER SPACER ( 76W 2x CENTER SPACER (77865)
' 0
0 4x END WHEEL (A05013)

4x END SPACER (76765)

6x SNAP RING (2001.12)—~_ g~ @

4x FLATWASHER, M6
(65060)

CENTER AXLE (A1001.24R)

NOTES: [C-HA 4x SHCS, M6 x 20mm Lg
(a) C.H.1 is either of 2 holes off center. C.H.2 is center hole with (00186)
slot to edge.

TROLLEY BODY

(b) Part numbers 65020 and 00206 are not included with assembly
(76573)

and must be ordered separately if required.

Complete Trolley Assembly (76592)
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165-1320# G-Force on S2000# Steel Track

4x HHCS, M12 x 30mm Lg

2x BUMPER, (65020)

G-FORCE TROLLEY
(77320)

4x LOCKWASHER, M12, ZNPL
(00206)

4x NYLOCK, M6

(65090)

Q/ -
8x END SPACER (75336)

C.HA

4x FLATWASHER, M6
(65060)

4x SHCS, M6 x 20mm Lg

NOTES: (00186)

|
(a) C.H.1 is either of 2 holes off center. C.H.2 is center hole with Il
slot to edge.
(b) Part numbers 65020 and 00206 are not included with assembly TROL7LBE€)\;3?ODY
and must be ordered separately if required. ( )

Complete Trolley Assembly (76593)

Universal Adapter Trolley

Note: Numbers in Parentheses are
Gorbel Part Numbers

Universal Adapter Trolley (76598)
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Removal and Replacement Procedures
SLIDING HANDLE

Procedure S-1A. Swivel Sub-Assembly Removal:

Note: This procedure assumes the Coil Cord and Wire Rope assemblies have been removed prior to performing

any repairs on the Sliding Handle itself. Refer to the system installation procedures in Chapter 3 for specific instruc-

tions regarding Coil Cord and Wire Rope removal.

1. Remove the M16 custom hex head cap screw (HHCS) and M16 Belleville washer from the top of the swivel
assembly. Note the orientation of the Belleville washer, concave side down

2. Slide the swivel assembly off the top of the handle shaft, noting location of electrical connector. Note: Set aside
the swivel sub-assembly with the PCBs facing upward to avoid damaging them.

Procedure S-1B. Swivel Sub-Assembly Replacement:

1. Slide the swivel assembly onto the top of the handle shaft, ensure PCB tabs align to the slots in the cast Hous-
ing Sub-Assembly.

2. Install the M16 custom hex head cap screw (HHCS) and M16 Belleville washer (concave side down) onto the
top of the handle shaft.

"Hardware Kit
(74251)
(see inset)

Note: Numbers in
Parentheses are
Gorbel® Part Numbers

Swivel Sub-Assembly
(74249)

Housing Sub-Assembly

Air Extension O-Ring

(65104)
Air Extension Output, DN8 (1/4 NPT) (option)

(74240)

Linear Transducer Sub-Assembly
(74246)

HHCS, M16 x 2mm Pitch 2x Collector O-Ring
with Channel (74269)
(74281)

Grip & Shaft Sub-Assembly
(74245)

Flatwasher, M16, ZNPL
(01310) | Belleville Washer, M16

Lockwasher, M16, ZNPL i (65098)
(00212) /@

Hexnut, M16, ZNPL

(65063) External Snap Ring, 25.4mm

Hook Latch Assembly (65069)
(74199)

Diagram S-1. In-Line Slide Handle Swivel Sub-Assembly Removal and Replacement.
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Procedure S-2A. Remote Mount Cap Sub-Assembly Removal

Note: This procedure assumes the handle has already been removed from a remote mount bracket or similar

mounting device.

1. Remove M16 hex head cap screw (HHCS), flatwasher and lockwasher from the top of the handle assembly.

2. Slide the remote mount cap off the handle shaft. Note the orientation of the internal electrical connector located
below the remote mount cap.

Procedure S-2B. Remote Mount Cap Sub-Assembly Replacement
1. Slide the remote mount cap onto the handle shaft. Note the orientation of the internal electrical connector locat-

ed below the remote mount cap.
2. Position the handle assembly into the remote mount bracket (if applicable) and install M16 hex head cap screw
(HHCS), flatwasher and lockwasher onto the top of the handle assembly.

2x HHCS, M16 x 2 - 33mm, CL 8.8 .
X Note: Numbers in

(74230)
2x Lockwasher, M16, ZNPL Parentheses are
(00212) | Gorbel® Part Numbers
2x Flatwasher, M16, ZNPL e

(01310) \$
Remote Mount Cap
Sub-Assembly 1
(74252) \@
(see inset) ‘

External Snap Ring
(65069)

Housing Sub-Assembly
(74247 | 74248)

Handle Transducer Sub-Assembly~==
(74246)

Remote Mount Slide Handle Cover
(74224)

Hex Standoff, 6mm x 12mm, M4

(65099)

PCB Slide Auxiliary Out
(74233)

Grip & Shaft Sub-Assembly

PHMS, M3x0.5-20,
(74245)

ZNPL
(65082)

Connector Nut
Lockwasher, M3, ZNPL

(65051)

Diagram S-2. Remote Mounted Sliding Handle Remote Mount Cap Sub-Assembly Removal and Replacement
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Procedure S-3A. Housing Sub-Assembly Disassembly

1. Remove the swivel sub-assembly or remote mount cap sub-assembly. Refer to Procedure S-1A or S-2A accord-
ingly.

2. Remove the housing sub-assembly. Refer to Procedure S-3A.

3. Remove (4) M5 socket head cap screws (SHCS) and M5 flatwashers.

4. Separate the handle top sub-assembly from the handle bottom. Use caution, the ribbon cable, Operator Present
Sensor, and ground wire will still be connected.

5. All the sub-assembly internal components can be removed or replaced if necessary; use the exploded view
drawings as a reference.

Procedure S-3B. Housing Sub-Assembly Reassembly

1. All the sub-assembly internal components can be removed or replaced if necessary; use the exploded view
drawings as a reference.

2. Once all the internal components have been positioned properly, slide the handle bumper in place on the handle
bottom and join the handle top sub-assembly with the handle bottom. Make sure the ribbon cable, Operator
Present Sensor, and ground wire are connected properly.

3. Install the (4) M5 socket head cap screws (SHCS) and M5 flatwashers.

4. |Install the housing sub-assembly and swivel or remote cap sub-assemblies as required. Refer to Procedures
S-3B and S-1B or S-2B.

(78615)

NOTE LOCATION OF Bumper

LCD Window NUT AND WASHER (74207)

(74223)

Sliding Handle Bottom
(74209)

TTh— 4x Lockwasher, M5, High-Collar

(65062)

2x Handle Pushbutton
(74215)

4x SHCS, M5x0.8-55

(65067) Note: Numbers in

Parentheses are
Gorbel® Part Numbers
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E-Stop Pushbutton Assembly E-Stop Body with Nut

(78804) \ /

Emergency Stop Label

Top Handle, Cast
(74208)

(74225)
Light Pipe @
(74216) \
Handle Plug, M20 Thread
(74217)

3x PHMS, M2x0.4-6, SEMS Split Lock

(65073) ESD Ground Wire

Not Shown
O-Ring, 10mm ID, 1mm Thick
(65109)
Slide Mother Board PCB

(80110)
Note: Numbers in A
Parentheses are Slide Daughter Board PCB, Handle 1/O (80112) - Q2
Gorbel® Part Numbers Slide Daughter Board PCB, CAN (80111) - iQ2

Diagram S-3b. Housing Sub-Assembly Components Assembly and Disassembly
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Procedure S-4A. Handle Grip and Shaft Assembly Disassembly

Remove the swivel or remote mount cap sub-assembly. Refer to Procedure S-1A or S-2A.

Remove the housing sub-assembly. Refer to Procedure S-3A.

Remove the spring pin from the hex jam nut and handle shaft.

Remove the hex jam nut from the handle shaft.

Slide the spring sleeve down off the bottom portion of the handle shaft.

Slide the first bearing sleeve down off the bottom portion of the handle shaft.

Slide the compression spring down off the bottom portion of the handle shaft.

Slide the second bearing sleeve down off the bottom portion of the handle shaft.

Slide the grip assembly down off the bottom portion of the handle shaft.

Note There are a total of (12) ball bearings seated in (3) separate grooves in the handle shaft. These are normally
coated with grease and should remain in place however they can fall out if the amount of grease has decreased
over time.

COENDO AWM

Procedure S-4B. Handle Grip and Shaft Assembly Reassembly

1. Install the grip assembly up from the bottom portion of the handle shaft and position the grip assembly so that
the ball bearings can be installed into the grooves of the handle shaft from the top of the grip assembly.
Slide the second bearing sleeve up from the bottom portion of the handle shaft.

Slide the compression spring up from the bottom portion of the handle shaft.

Slide the first bearing sleeve up from the bottom portion of the handle shaft.

Slide the spring sleeve up from the bottom portion of the handle shaft.

Install the hex ham nut from the handle shaft.

Install the spring pin into the hex jam nut and handle shaft.

Replace the housing sub-assembly. Refer to Procedure S-3B.

Replace the swivel or remote mount cap sub-assembly. Refer to Procedure S-1B or S-2B.

RN RLN

Note: Numbers in Handle Transducer Feature
Parentheses are

Gorbel® Part Numbers Grip Assembly
(74234)

Hex Standoff, 6mm Hex
(74228)

2x Spring Bearing
(74212)

12x Hardened Precision Ball,
6mm (74227)

(65087)

Compression Spring

,_,
*“ (73019)
Spring Sleeve
(74213)
Hex Jam Nut

M24x3.0 Pin Hole
(74226)

Diagram S-4. Handle Grip and Shaft Assembly and Disassembly.
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BHCS, M6 x 16mm Lg

(65075)

Note: Numbers in
Parentheses are
Gorbel® Part Numbers

Lockwasher, M6, ZNPL
(03370)

J

Remote Mounted Slide Handle
(G-FORCE.RM.SLIDE.HANDLE)

Bracket, Remote Mount
(74270)

latwasher, M16, ZNPL
(01310)

Lockwasher, M16, ZNPL
(00212)

HHCS, M16x2.0 - 35, Gr 8.8, ZNPL
(65066)

Remote Mounted Slide Handle Bracket.

Note: Bracket Assembly with Hardware P/N 74350
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Note: Numbers in
Parentheses are
Gorbel® Part Numbers

In-Line Slide Handle
(G-FORCE.SLIDE.HANDLE)

Bracket, In-Line Slide Handle
(74273)

Latch Hook Assembly*
(74199)

* Option - Latch Hook:

If the latch hook assembly
is ordered with the in-line
slide handle bracket, 74273,
the latch hook hardware will
replace the bracket hardware
(flatwasher, lockwasher and
HHCS).

Flatwasher, M16, ZNPL
(01310)

Lockwasher, M16, ZNPL
(00212)

HHCS, M16x2.0 - 35, Gr 8.8, ZNPL
(65066)

In-Line Slide Handle Control Bracket.

Note: Bracket Assembly with Hardware P/N 74351
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ltem| P/N Description

1 | 74271 | Bracket, Auxiliary Controls
74272 Bracket, Block Mount
88816 |One Signal Pilot Valve, Metric
88604 |Left Angled Lever (not shown)
88605 Right Angled Lever
88901 Lever Shaft 38mm Long
88501 Lever Guard 40mm Wide
65075 BHCS, M6 x 16mm Lg
65076 BHCS, M6 x 10mm Lg
10 | 65100 | HHCS, M6x1.0 - 20, ZNPL
11 | 65060 Flatwasher, M6, ZNPL
12 | 03370 Lockwasher, M6, ZNPL
13 | 01764 Hexnut, M6, ZNPL

Olo|N|o|o|~|lwIN

%‘/ Item| P/N Description
; 74272 Bracket, Block Mount

88816 |One Signal Pilot Valve, Metric
88604 |Left Angled Lever (not shown)
88605 Right Angled Lever
88901 Lever Shaft 38mm Long
Lever Guard 40mm Wide
65075 BHCS, M6 x 16mm Lg
65076 BHCS, M6 x 10mm Lg
65060 Flatwasher, M6, ZNPL
03370 Lockwasher, M6, ZNPL
Hexnut, M6, ZNPL

BN Y
i P (%] [ BN] (<Y [S3] N 3R] [ BN
o)
o)
o)
S
=

Auxiliary Control Pilot Valve Kit.
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ltem P/N Description

1 74271 Bracket, Auxiliary Controls

74272 Bracket, Block Mount

3 74330 Electric Switch Block, Single /@ @ e
4 Ref BOM Switch Body w/Roller Plunger @ —

5 | 65027 SHCS, M4 x 20mm Lg ~—~__ ¢ ,ff

6 65052 Lockwasher, M4, ZNPL — s

7 88604 Left Angled Lever (not shown) H“‘HH / g
8 88605 Right Angled Lever

9 88901 Lever Shaft 38mm Long @

10 88501 Lever Guard 40mm Wide

11 65075 BHCS, M6 x 16mm Lg

12 65076 BHCS, M6 x 10mm Lg

13 65100 HHCS, M6x1.0 - 20, ZNPL

14 65060 Flatwasher, M6, ZNPL

15 03370 Lockwasher, M6, ZNPL

16 01764 Hexnut, M6, ZNPL

O/ E

P/N Description

74272 Bracket, Block Mount

74330 Electric Switch Block, Single
Ref BOM Switch Body w/Roller Plunger
65027 SHCS, M4 x 20mm Lg

65052 Lockwasher, M4, ZNPL
88604 Left Angled Lever (not shown)
88605 Right Angled Lever

88901 Lever Shaft 38mm Long
88501 Lever Guard 40mm Wide
65075 BHCS, M6 x 16mm Lg

65076 BHCS, M6 x 10mm Lg

65060 Flatwasher, M6, ZNPL

03370 Lockwasher, M6, ZNPL
01764 Hexnut, M6, ZNPL

(19

Single Electric Switch Assembly for Slide Handle
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Removal & Replacement Procedures
PENDANT HANDLE

Note: The following procedures assume any electrical or support cables have been disconnected prior to perform-
ing any repairs on the Pendant Handle itself.

Procedure P-1A. Top & Side Guard Removal

1. Remove the (4) M6 button head cap screws (BHCS) and M6 lockwashers.
2. Slide the top guard off the top portion of the pendant handle.

3. Remove the (2) M6 button head cap screws (BHCS) and M6 lockwashers.
4. Remove the (2) side guards off each side of the pendant handle.

Procedure P-1B. Top & Side Guard Replacement

1. Position the top guard on the top portion of the pendant handle.

2. Install the (4) M6 button head cap screws (BHCS) and M6 lockwashers.

3. Position the (2) side guards on each side of the pendant handle.

4. |Install the (2) M6 button head cap screws (BHCS) and M6 lockwashers on each side of the pendant handle.

Top Guard

8x Lockwasher, M6, ZNPL

(03370)

| |

b i \ :

i 8x BHCS, M6 x 10mm Lg
'\'

(65076)

2x Side Guards

J,“'

f&

‘ 3(
-

“.4

nl

Note: Numbers in
Parentheses are
Gorbel® Part Numbers

Diagram P-1. Top & Side Guard Removal and Replacement
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Procedure P-2A. Lever Removal

1. Remove either side guard. Refer to Procedure P-1A.
2. Remove the lever shaft.

3. Remove both levers from the pendant handle.

Procedure P-2B. Lever Replacement

1. Position both levers on the pendant handle.

2. Install the lever shaft.

3. Install the side guard. Refer to Procedure P-1B.

Note: Numbers in
Parentheses are
Gorbel® Part Numbers
Lever Shaft, 67mm
(74314)
----- =]
Green Lever
— (88601)
= AR
I ?/
VI
A “-.%H--i;,
Red Lever / \ IU \
(88602) \ | J
LL;I N

Diagram P-2. Lever Removal and Replacement.
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Procedure P-3A. Handle Base Bracket Removal
1. Disconnect handle base bracket from clamp collar or tooling if necessary.
2. Remove (2) M6 button head cap screws (BHCS) and M6 lockwashers.

Procedure P-3B. Handle Base Bracket Replacement
1. Install (2) M6 button head cap screws (BHCS) and M6 lockwashers.
2. Reattach the handle base bracket to clamp collar or tooling if necessary.

Note: Numbers in
Parentheses are
Gorbel® Part Numbers

Handle Base Bracket

‘//////// (88401)

Rubber Grip
(88402)

2x Lockwasher, M6, ZNPL
(03370)

2x BHCS, M6 x 16mm Lg

d 4/,////////////// (65075)

Diagram P-3. Handle Base Bracket Removal and Replacement.
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Procedure P-4A. Rear Cover Removal

1. Remove handle base bracket. Refer to Procedure P-3A.

2. Remove the (6) M3 button head cap screws (BHCS) and M3 lockwashers that secure the rear cover.
3. Remove rear cover and rear cover gasket.

Procedure P-4B. Rear Cover Replacement

1. Position rear cover gasket and rear cover on pendant handle assembly.

2. Install the (6) M3 button head cap screws (BHCS) and M3 lockwashers that secure the rear cover.
3. Install handle base bracket. Refer to Procedure P-3B.

Rear Cover Gasket Rear Cover
(74311) (74310)
6x Lockwasher, M3, ZNPL
(65051)
-] 6x BHCS, M3 x 8mm Lg
il g (65080)
-T*H' e T~ /
f - g =]
III|
ﬂl---_--' -
Ti - Y
| = =
x =
I|
-al'lll
Ry Note: Numbers in
e Ty Parentheses are
o Gorbel® Part Numbers

Diagram P-4. Rear Cover Removal and Replacement.
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Procedure P-5A. Pendant Mother and Pendant Daughter Board Removal

ahwd=

Remove handle base bracket. Refer to Procedure P-3A.

Remove the rear cover. Refer to Procedure P-4A.

Remove the external nuts on the electrical connectors from the pendant daughter board.

Remove the (2) M3 button head cap screws (BHCS) and M3 starwashers from the pendant mother board.
Slide the pendant mother board down to disconnect it from the daughter board and remove them out from the
pendant handle body.

Procedure P-5B. Pendant Mother and Pendant Daughter Board Replacement

1.

2.

ok w

Insert the daughter board into the machined holes in the pendant handle body then slide the pendant mother
board into the daughter board.

Install the (2) M3 button head cap screws (BHCS) and M3 starwashers to secure the pendant mother board in-
side the pendant handle body. Do NOT fully tighten these screws until proper clearance from each Button
Plunger has been verified by actuating each Button Lever.

Install the external nuts on the electrical connectors on the pendant daughter board.

Install the rear cover and rear cover gasket. Refer to Procedure P-4B.

Install the handle base bracket. Refer to Procedure P-3B.

Note: J3 connector has
been eliminated on Q2
models.

> ‘/,JCB, Pendant Daughter Board

(80122 - Handle 1/O) - Q2
(80121 - CAN) - iQ2

PCB, Pendant Mother Board
(80120)

2x Starwasher, External, M3
(65084)

~ 2x BHCS, M3 x 20mm Lg

\% - (65009)
TSy

Diagram P-5. Pendant Mother and Daughter Board Removal and Replacement.
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Procedure P-6A. Plunger Assembly Removal

Remove either side guard. Refer to Procedure P-1A.

Remove both levers and the lever shaft. Refer to Procedure P-2A.
Remove the M4 button head cap screw (BHCS) and M4 large OD washer.
Slide both plunger assemblies out of pendant handle housing.

Remove the plunger springs from plunger assemblies.

Remove the plunger tips from plunger assemblies.

ook wn =

Procedure P-6B. Plunger Assembly Replacement

1. Install the plunger tips into the plunger assemblies.

2. Install the plunger springs into the pendant handle housing.

3. Install both plunger assemblies into the pendant handle housing.

4. |Install the M4 button head cap screw (BHCS) and M4 large OD washer to secure the plunger assemblies in the
pendant handle housing.

Install both levers and the lever shaft. Refer to Procedure P-2B.

Install the side guard. Refer to Procedure P-1B.

2

Note: Numbers in
Parentheses are
Gorbel® Part Numbers

2x Plunger Assembly
(74323)

2x Plunger Spring

(89015) - BHCS, M4 x 8mm Lg

g (s077)
2x Plunger Tip

(74321) Apply Blue Loctite 242 /

Diagram P-6. Plunger Assembly Removal and Replacement.
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Procedure P-7A. E-Stop Assembly and Pushbutton Removal

1. Remove the handle base bracket and backplate & seal. Refer to Procedures P-3A and P-4A.

2. Slide the metal E-stop latch (under the yellow latch cover) inside the housing to release the E-stop pushbutton
from the pendant handle housing.

Note: The E-stop button assembly is removed and installed from the inside of the housing. There are two parts that
make up the E-stop assembly. The switch part is disconnected from the inside first. The pushbutton is then held in
place by a nut that needs to be removed from the inside.

Procedure P-7B. E-Stop Assembly and Pushbutton Replacement

1. Install the E-stop pushbutton into the pendant handle housing, and lock into place by sliding the metal E-Stop
latch back (and secure yellow latch cover).

2. Install the backplate & seal and handle base bracket. Refer to Procedure P-3B and P-4B.

Housing Note: Numbers in
(74302) Parentheses are
Gorbel® Part Numbers

LED Light Tube
(74320)

2x Pushbutton Shaft
(74309)

Pushbutton, E-Stop Assembly
(78804)

Diagram P-7. E-Stop Assembly, Pushbutton and Light Tube Removal and Replacement
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Top Guard
(74335)

4% BHCS, MG x 10mm Lg
10x Lockwasher, M&, ZNPL (65076)

(03370)

2% Flatwasher, MG, ZNPL
(65060)

Lever Shaft, 105
(74315)

B

One Signal Pilot Valve
Block Assembly
(88816)

6x BHCS, ME x 16mm Lg
(65075)

Side Guard, Valve Option
(74329)

Right Angled Lever
(88605)

Electric Switch Block
Assembly
(74332)

Left Angled Lever
(88604)

Valve Left Side, Electric Switch Right Side.

Notes:

a. The valve or electric switch can be used on either side of the pendant handle housing either sepa-
rately or together.

b.  If using (a) single/both of the switch/valve block(s) then be sure to use either the Electric/Pneumatic
Mounting Plate Left/Right (74317) or the Electric/Pneumatic Mounting Plate Both (74318).

c. Ifusing a single switch/valve block, then the standard side guard (74313) will be used opposite the
block.
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Top Guard
(74335)

9x Lockwasher, M6, ZNPL
(03370)

7x BHCS, M6 x 10mm Lg Flatwasher, M6, ZNPL

(65076) (65060)
: ‘ \})D/” One Signal Pilot Valve Block
o (88816)
0 4 Side Guard, Valve Option
Side Guard O ‘ (74329)
(74313) ‘ {‘

,_\ el
B

Bt

Right Angled Lever
(88605)

Lever Shaft, 105
(74315)

Q- i

Pneumatic Mounting Plate Left/Right
(74317)

2x BHCS, M6 x 16mm Lg

(65075)
Single Valve Option - Right Side
Top Guard
(74335)
- 7x BHCS, M6 x 10mm L
9x Lockwasher, M6, ZNPL // X (6507)((3) mm g
(03370) b
Flatwasher, M6, ZNPL S
(65060) Side Guard
(74313)

Lever Shaft, 105
(74315)

Side Guard, Valve Option
(74329)

Pneumatic Mounting Plate Left/Right

One Signal Pilot Valve Block (74317)

(88816)

Left Angled Lever
(88604)
2x BHCS, M6 x 16mm Lg
(65075)

Single Valve Option - Left Side.

9-48 Revised 11/21



G-Force® & Easy Arm Q2 - iQ2 Service Manual Gorbel Inc.

Top Guard
(74335)

4x BHCS, M6 x 10mm Lg

10x Lockwasher, M6, ZNPL (65076)

(03370)

2x Flatwasher, M6, ZNPL

(65060)
6x BHCS, M6 x 16mm Lg 2x Side Guard, Valve Option
(65075) (74329)
Lever Shaft, 105 )
(74316) ~ \I

) L
=G

\i \ ~ Right Angied Lever
- ] ’ (88605)

2x One Signal Pilot Valve Block ==——"1 | > Pneumatic Mounting Plate Left/Right
(88816) (74318)

Left Angled Lever Lo b
(88604) i ﬁ ﬁ ﬁ

Single Valve Option - Right and Left Sides.

Top Guard
(74335)

9x Lockwasher, M6, ZNPL
(03370)

7x BHCS, M6 x 10mm Lg
(65076)

Side Guard
(74313)

Flatwasher, M6, ZNPL

(65060)
Lever Shaft, 105

(74315)

Side Guard, Valve Option
(74329)

Pneumatic Mounting Plate Left/Right

(74317) Single Electric Switch Block Assembly

(74332)

2x BHCS, M6 x 16mm Lg
(65075)

Right Angled Lever
(88605)

Electric Switch Options - Right Side.
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Top Guard
(74335)

9x Lockwasher, M6, ZNPL

(03370)
7x BHCS, M6 x 10mm Lg
(65076) ey
— -
o
Flatwasher, M6, ZNPL Side Guard
(65060) (74313)
Side Guard, Valve Option l f [ ] 0 |---g—
(74329) ~ L [T ]
Single Electric Switch Block Assembly
(74332)
Lever Shaft, 105 Pneumatic Mog;gg_{l;late Left/Right
(74315)
Left Angled Lever
(88604)
2x BHCS, M6 x 16mm Lg
(65075)

-Top Guard
(74335)

4x BHCS, M6 x 10mm Lg

10x Lockwasher, M6, ZNPL (65076)

(03370)

2x Flatwasher, M6, ZNPL | | == 2
(65060) !

o ®

6x BHCS, M6 x 16mm Lg
(65075)

Lever Shaft, 105,
(74315)

Side Guard, Valve Option
(74329)

Right Angled Lever

(88605)
2x Electric Switch Block '
Assembly

(74332)

Left Angled Lever L N
(88604) ! I ! !

Electric Switch Option - Both Sides.
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Top Guard
(74335)

10x Lockwasher, M6, ZNPL
(03370) !

4x BHCS, M6 x 10mm Lg
(65076)

2x Flatwasher, M6, ZNPL

P | (65060)

6x BHCS, M6 x 16mm Lg
(65075) 2x Side Guard, Valve Option

Lever Shaft, 105 (74329)

(74316)

Right Angled Lever
(88605)

Single Electric Switch Block Assembly
(74332)

One Signal Pilot Valve Block
(88816)
Left Angled Lever = T

(88604) P v

Pneumatic Mounting Plate Both
(74318)

rl - Top Guard
; " (74335)

4x BHCS, M6 x 10mm Lg
(65076)

10x Lockwasher, M6, ZNPL
(03370)

6x BHCS, M6 x 16mm Lg &> D &g 2x Flatwasher, M6, ZNPL

V]

(65075) (65060)
Lever Shaft, 105 — 2x Side Guard, Valve Option
(74316) .‘ (74329)
l \ [ —One Signal Pilot Valve Block
-

' (88816)
J

Right Angled Lever
(88605)

Single Electric Switch Block

Assembly + Pneumatic Mounting Plate Both
(74332) (74318)
Left Angled Lever = = T T
(88604)

Electric Switch Left Side, Valve Right Side.
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Removal & Replacement Procedures
FORCE SENSING HANDLE

Note: The following procedures assume any electrical or support cables have been disconnected prior to perform-
ing any repairs on the Pendant Handle itself.

Procedure F-1A. Remote Mount Cap Sub-Assembly Removal

Note: This procedure assumes the handle has already been removed from a remote mount bracket or similar

mounting device.

1. Remove M16 hex head cap screw (HHCS), flatwasher and lockwasher from the top of the handle assembly.

2. Slide the remote mount cap off the handle shaft. Note the orientation of the internal electrical connector located
below the remote mount cap.

Procedure F-1B. Remote Mount Cap Sub-Assembly Replacement

1. Slide the remote mount cap onto the handle shaft. Note the orientation of the internal electrical connector locat-
ed below the remote mount cap.

2. Position the handle assembly into the remote mount bracket (if applicable) and install M16 hex head cap screw
(HHCS), flatwasher and lockwasher onto the top of the handle assembly.

2% HHUS, M16 X 2mm, CL 8.8

(7420 Remaote Mount Slide Handle Cover
2x Lockwasher, M16, ZNPL (T4224)
(00212) : Hex Standoff, 5mm x 12mm, M4
2x Flatwasher, M16, ZNPL \$ (65083) SHSS, M6 x 1-8
(01310) : (65099)
Remote Mount Cap \* PCB Slide Auxiliary Out
Sub-Assembly ; (74233).
(74252) m
(see inset) PHME‘ENF-L‘.T-_:D.&ED. "|:==
External Snap Ring — 1 65082) — %, "
(65069) ! Y
Housing Sub-Assembly _
(74682 / 74683) .l:nnnectnr Mut

N
Lockwasher, M3, ZNPL
(65051)

Diagram F-1. Remote Mounted Force Sensing Handle Remote Mount Cap Sub-Assembly Removal and
Replacement.

Note: See Procedure S-1 (Slide Handle) to view the removal/replacement of the swivel sub-as-
sembly. These are identical processes for Force Sensing Handles and Slide Handles.

Revised 11/21 9-53



G-Force® & Easy Arm Q2 - iQ2 Service Manual Gorbel Inc.

Procedure F-2A. Housing Sub-Assembly Disassembly

1. Remove the remote mount cap sub-assembly. Refer to Procedure F-1A.

2. Remove the housing sub-assembly. Refer to Procedure F-2A.

3. Remove (3) M6 socket head cap screws (SHCS) from the mount plate. Note: Do not remove the mount plate as
it is attached via the load cell sensor cable. Rotate as little as necessary to perform the following step.

4. Remove (4) M5 socket head cap screws (SHCS) and M5 flatwashers.

5. Separate the handle top sub-assembly from the handle bottom. Use caution, the ribbon cable and ground wire
will still be connected. Note: Do not put excess strain on the loadcell sensor cable until it is detached from the
motherboard by depressing the latch on the RJ45 connector.

6. All the sub-assembly internal components can be removed or replaced using the exploded view drawings as
reference.

Procedure F-2B. Housing Sub-Assembly Reassembly

1. All the sub-assembly internal components can be removed or replaced using the exploded view drawings as
reference.

2. Once all the internal components have been positioned properly, slide the handle bumper in place on the handle
bottom (if removed) and join the handle top sub-assembly with the handle bottom. Make sure the ribbon cable,
loadcell sensor cable, and ground wire are connected properly.

3. Install the (4) M5 socket head cap screws (SHCS) and M5 flatwashers, rotating the mount plate as little as

necessary.

Install the (3) M6 socket head cap screws (SHCS) securing the mount plate.

Install the housing sub-assemblies onto the handle shaft. Refer to Procedures F-2B.

Install the remote cap sub-assemblies as required. Refer to Procedures F-1B.

ook

S-Handle Top Machine
(74197)

(65065) Bumper

/74207)

LCD Window
(74223) \

Reworked Slide
Handle Bottom
(74155)

| - |
2x Handle Pushbutton ! & | <« 4xLockwasher, M5, High-Collar

(74215) % % % (65062)

Note: Numbers in
4x SHCS, M5x8-556 —— Parentheses are
(65067) Gorbel® Part Numbers

Diagram F-2a. Housing Sub-Assembly Assembly and Disassembly
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E-Stop Pushbutton Assembly E-Stop Body with Nut

(78804) \ /

Emergency Stop Label
(74225)

Light Pipe
(74216)

3x PHMS, M2x0.4-6, SEMS Split Lock

(65073) ESD Ground Wire

Not Shown

O-Ring, 10mm ID, 1mm Thick
(65109)

Mother Board
FSH (80130)

Daughter Board
FSH Daughter Board PCB

Parentheses are Handle 1/0 (80112) - Q2
Gorbel® Part Numbers CAN (80111) - iQ2

Note: Numbers in

S-Handle Top Machined

(74197)

Handle Plug, M20 Thread

(74217)

Diagram F-2b. Housing Sub-Assembly Assembly and Disassembly
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Non-Reeved G-Force, Easy Arm, and Remote Slide Handles

SEE CHART 2 FOR SWIVEL
COMPONENTS

GRIP SHAFT
SEE DIAGRAMS F-2A + F-2B
FOR INTERNAL 74146 74144
COMPONENTS 247 247
(SHORT) | (SHORT)
74157+
74145 74143
36 36
74140 (LONG) | (LONG)
65033*
CHART 1
INLINE | QUANTITY | INLINE | QUANTITY | REMOTE | QUANTITY
STD AR
00186* 74206 1 z 1 74224 1
74221A 1 1 74233 1
Ezzj 74235 1 1 65083 1
74236 1 1 65082 1
(i::) 74218 1 1 65051 1
65074 1 1 65066 2
65077 1 1 01310 2
65111 4 4 00212 2
65073
65110 12 12
65066 1 74281 1
65008 1 1
74217 1 74269 2
74240 1
74241 1
\-\ CHART 2
SEE CHART 1 (SWIVEL COMPONENTS)

©

2X 01310

0

SEE CHART 1
74156
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Reeved G-Force (1320) Slide Handles
SEE CHART 2 FOR SWIVEL

001 ss*x

0 (0

COMPONENTS

FOR INTERNAL
COMPONENTS

74157

74140

65033~

\SEE CHART 1

2X 01310

O ©

SEE CHART 1
74156

Revised 11/21

SEE DIAGRAMS F-2A + F-2B

GRIP

SHAFT

74146
24
(SHORT)

74144
24
(SHORT)

74145
36”
(LONG)

74143
36
(LONG)

CHART 1

INLINE
1320 STD

QUANTITY

INLINE

QUANTITY

83255

1320 AIR

83261

65086

83259

2001.12

83258

65018

65052

83250

83254

83257

83264

83263

* 03370

01764

83256

83266

83267

83253

83251

74221A

74235

74236

74218

65074

65077

65111

65073

WA =22 22222 =2IN]BAININININIOININ|2]BDIBR]2INIDN|~2] )]~

[S°) [N [E) [N QN [ RN RN [N S Y ON IS I O I O IR (OR[N [ C) I CH [ NG NG (VNS O I CNY Q JE [N

65110

-
N

-
N

65066

-

74281

65098

N

74217

-

74269

74240

74241

=22 NN =] -

CHART 2

(SWIVEL COMPONENTS)
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Remote Force Sensing Hub

78812
76304*

74147

74137

74132

1£1/32"
74171*

74139 A

ASSEMBLE LOAD CELL AND ROD END AS SHOWN

SEE CHART 1

12409~

65077

74148*
65033*
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FSH HUB Options

o)

@/83222 (W/ 74136 OPTION)

74136 (OPTION)

74138 (WELDMENT W/ 1" SHAFT COLLARS)
74133 (PLATE ONLY)

74630 (24" HANDLEBAR KIT OPTION)

00190 (WITH 74138 OR 74133 OPTION) 00015 (TUBING ONLY)

65003 (WITH 74138 OR 74133 OPTION)

6.000
5.250
3.000
O © OO
3.000 2750  3.750
8MM OR 5/16" THRU — 625
74136 MOUNTING PLATE
8MM THRU W/ C-BORE

4000
3.625

1O O

1.700 1.250
O
6MM THRU

74133 MOUNTING PLATE
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Removal & Replacement Procedures
COIL CORDS

Procedure C-1. Standard Coil Cord Assembly

165 Ib. (76757)
330 Ib. & 650 Ib. (76708)

2x BHCS M6 x 12mm Lg

Wear Ring, Machined (65112)

(76766)
2x Lockwasher M6 ZNPL
(03370)

2x Strain-Relief Clamp
(79150)

2x SHCS M6 x 25mm Lg
(65028)

2x Lockwasher M6 ZNPL
(03370)

Standard Cable Assembly, Molded
(78614)

Hex Jam Nut, M12x1.75, ZNPL
(65064)

2x BHCS, M4 x 0.7 x 16 Lg
(65068)

2x Strain-Relief Clamp
(74232)

Plug, Air, DN8 (1/4 NPT)
(74241)

) Coil Cord Footer
Note: Numbers in (74205)

Parentheses are

levis Bolt
Gorbel® Part Numbers Clevis Bo

(74222)

Coil Cord Bracket (not included)

Diagram C-1. Standard Length Coil Cord Assembly

G-FORCE.COILCORD.ASSEMBLY

For replacement of entire Coil Cord Assembly use part name: G-FORCE.COILCORD.ASSEM-

BLY.
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Procedure C-2. Double Length Coil Cord Assembly

Note: Numbers in
Parentheses are
Gorbel® Part Numbers

Coil Cord Bracket (not included) 165 Ib.
(76757), 330 Ib. & 660 Ib. (76708)

BHCS M6 x 12mm Lg
(65112)

Wear Ring, Machined

(76766) 2x Lockwasher M6 ZNPL

(03370)

2x Strain Relief Clamp
(79150)

2x SHCS M6 x 25mm Lg
(65028)

2x Lockwasher M6 ZNPL
(03370)

Double Cable Assembly,
Molded (78622)

2x BHCS, M4 x 0.7 x 16 Lg
(65068)

2x Strain-Relief Clamp
(74232)

Plug, Air, DN8 (1/4 NPT)
(74241)

Coil Cord Footer (74205)

Clevis Bolt (74222)

Diagram C-2. Double Length Coil Cord Assembly

G-FORCE.COILCORD.EXT.ASSEMBLY
For replacement of entire Coil Cord Assembly use part name: G-FORCE.COILCORD.EXT.AS-
SEMBLY.
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Procedure C-3. Pendant Cord

Lg
L1 L2 |
o
%
|
[ED L1 T
r
LOGD LoGD
M12 X 1 THREAD T i il ‘Elsa?ng:nﬂw —_—
E“AEELEEE'G STRAIGHT 5;1"3)[': . AT
L1 COIL LENGTH L2 LENGTH STRETCHED CUSTOMER
[cL] [L] [Ls] P/N
Se8.8 585.8 238.8 1,323.9 2,5ee.0 74324
(28") (23%) (9") (52"} {1ee"}
358.8 112e.8 23ig.8 1,768.8 5,8@8.0 74222
(14") (44" (9"} (67"} {zaa")

Diagram C-3. Pendant Cable (Electrical Portion Only)

G-FORCE.PENDANT.CABLE
For replacement of entire Cable Assembly use part name: G-FORCE.PENDANT.CABLE.
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Procedure C-4. Standard Air Hose Assembly (G-FORCE.AIRHOSE.ASSEMBLY)

2x Strain-Relief Clamp
(65105)

2x Adapter, DN8 (1/4 NPT\
(74238) ,

64x Nylon Air Hose, Coiled
(74237)

Hose Swivel, 90, DN8 (1/4 NPT)
Note: Numbers in (74243)
Parentheses are

Gorbel® Part Numbers

Diagram 4. Standard Air Hose Assembly

Note: The Extended Air Hose Assembly uses 2x as much Nylon Air Hose.

G-FORCE.AIRHOSE.ASSEMBLY
For replacement of entire Air Hose Assembly use part name: G-FORCE.AIRHOSE.ASSEMBLY.

G-FORCE.AIRHOSE.EXT.ASSEMBLY
For replacement of entire extended Air Hose Assembly use part name: G-FORCE.AIRHOSE.
EXT.ASSEMBLY.
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Removal & Replacement Procedures
G360™

Procedure G-1A. G360™ Disassembly Procedure

1. Remove M16 x 2 MM hex head cap screw (HHCS) and M16 Belleville washer from G360™ assembly. Note the
orientation of the Belleville washer, concave side down.

Slide the swivel sub-assembly off the collector shaft. Note: Set aside the swivel sub-assembly with the PCBs
facing upward to avoid damaging them.

Remove electrical connector nut from the slip ring PCB.

Remove the (2) M2 Phillips head machine screws (PHMS) that secure the slip ring PCB to the collector shaft.
Remove the air extension and nylon washer from collector shaft.

Remove (3) M3 socket head cap screws (SHCS) and M3 lockwashers from the collector shaft and slide the
collector shaft out of the cover.

n

o0k w

Procedure G-1B. G360 ™ Reassembly Procedure
1. Slide the collector shaft into the cover and secure it using the (3) M3 socket head cap screws and M3 lockwash-
ers. Note the alignment of the output connector to the cover opening.

2. Install the air extension and nylon washer into the collector shaft.

3. Assemble the slip ring PCB to the collector shaft with (2) M2 Phillips head machine screws (PHMS).

4. Install the output connector nut on the slip ring PCB.

5. Slide the swivel sub-assembly onto the collector shaft. Carefully align connectors using the alignment grooves
in the cover.

6. Install the M16 x 2 MM hex head cap screw (HHCS) and M16 Belleville washer onto the G360™ assembly.

Note the orientation of the Belleville washer, concave side down.
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= - 2x Collector O-Ring
= (74269)

HHCS, M16 x 2mm Pitch w/Channel ___—— :
(74281) :

Belleville Washer, M16, DIN 2093 - Grp.2
(65008) T

Note: Numbers in
Parentheses are
sliding Handle Swivel Sub-Assembly Gorbel® Part Numbers
(74249)

2x PHMS, M2x0.4 - 6, SEMS Split Lock
(65073)

PCB, Slip Ring, Aux Out
(74282) T Output
Connector Nut

Collector Shaft
(74280)

Spring Pin, M4 x 24

(65102) T -
G360™ Collector Label

Standalone Swivel Cover (74284)

) T~ /
' 3x Lockwasher, M3
Nylon Washer, .563 ID .031 thk | (65051)
(65104) [

1/4 NPT Air Extension Output, DNB//7 o2 3% SHCS. M3 x05-12
- ;
(74240) ﬁ (65012)
jimi

Diagram G-1a. G360 with Air Assembly and Disassembly
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HHCS, M16 x 35mm Lg, ZNPL o
(65066)

Belleville Washer, M16, DIN 2093 - Grp .2
(65098)

Note: Numbers in
Parentheses are
Gorbel® Part Numbers

Sliding Handle Swivel Sub-Assembly
(74249)

2x PHMS, M2x0.4 - 6, SEMS Split Lock
(65073)

PCB, Slip Ring, Aux Out
(74282)

Qutput
Connector Nut

Collector Shaft
(74280)

Spring Pin, M4 x 24
(65102)

Standalone Swivel Cover

(74283)
T™

Push-In Plug, 5/8” ID, Black G360 ((;iggit)or Label

(70071) _ _ _
Strain-Relief Clamp, Coil Cord

(79150)
Nylock Nut, M6, ZNPL
; (65090)
3x Lockwasher, M3
(65051) /
3x SHCS, M3x0.5-12
(65012)

Diagram G-1b. G360 Assembly and Disassembly
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Procedure G-2A. Swivel Sub-Assembly Disassembly Procedure

1. Remove the swivel sub-assembly from the G360™ assembly. Refer to Procedure G-1A.

2. Remove the C-ring from the swivel sub-assembly.

3. Remove the Delrin spacer washer from the swivel sub-assembly.

4. Remove the secondary slip ring PCB from the swivel casting. Be very careful to not deform the contacts on the
PCB.

Remove the primary slip ring PCB from the swivel by removing the input connector nut,

(3) M2 Phillips head machine screws (PHMS), (4) nylon Phillips head machine screws (PHMS), and (12) flat-

washers from the swivel casting.
7. Remove the bearing from the swivel casting if necessary. Note: This bearing is pressed into the swivel casting.

oo

Procedure G-2B. Swivel Sub-Assembly Reassembly Procedure

1. Press the bearing into the swivel casting if it was replaced.

2. Install the primary slip ring PCB into the swivel casting by installing the input connector nut, (3) M2 Phillips head
machine screws (PHMS), (4) nylon Phillips head machine screws (PHMS), and (12) flatwashers.

3. Install the secondary slip ring PCB into the swivel casting. Be very careful to not deform the contacts on the
PCB.

4. Install the Delrin spacer washer onto the swivel sub-assembly.

5. Install the C-ring onto the swivel sub-assembly. Check to see that the assembly moves freely.

6. Install the swivel sub-assembly into the G360™ assembly. Refer to Procedure G-1B.

o

T

Ball Bearing, 6005-NSE

(74221)

Note: Numbers in
Parentheses are
Gorbel® Part Numbers

Slide Handle Swivel
(74206)

Input Connector Nut

PCB, Slip Ring, Secondary ™y PCB, Slip Ring, Primary
(74236) e | = «— (74235)
: ' 3x PHMS, M2 x 0.4 - 6,

C-Ring 31.75mm 4x Nylon PHMS and Flatwashers
(65074)

M"“'&_‘-&‘a €&—_ Washer, Spacer, Delrin
(74218)

Diagram G-2. Swivel Sub-Asssembly Disassembly and Reassembly.
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Suspended Pendant Swivel Assembly

Note: Numbers in Suspended Pendant Swivel
Parentheses are Assembly Shaft (74290)
Gorbel® Part Numbers

4
Sleeve, Clevis, Suspended :F
-

Pendant Swivel Assembly: r \ Clevis Pin, 1/2” Dia, 1-1/2"
(74292) % ;J Lg, ZNPL (74293)
|
|

Cotter Pin —
|

| Snap Ring, Internal, 47mm,
— Basic (65086)

Ball Bearing, 6005-NSE
(74221)

Snap Ring, External,
25mm, HD (65085)

H Suspended Pendant
i Swi X
T wivel Assembly Housing
(74291)

Flatwasher, M16, ZNPL
(01310)

Lockwasher, M16, ZNPL
(00212)

Hexnut, M16x2.0, ZNPL
(65063)

Latch Hook Assembly,
Metric, Option (74199)
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Easy Arm Components
165-330 Only

Retaining Ring
20MM External
(83203)

Ball Bearing
6204
(83202)

Idler Carrier
165/330
(83127)

Ball Bearlng
6204
(83202)

Pivot Pin
165/330
(83111)

Shoulder Bolt
M12 x 20
(83204)

Idler Brace
165/330
(83110)

Pulley Assembly

ss12s  Idler Pulley
165/330
(83128)

Ball Bearing
6301
(83205)

s~Retaining Ring
37MM Internal
(83206)
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Pulley Block Assembly
165-330 Only

SHCS
M4 x 40MM Long
(65024)

| Pulley Assembly

Pulley Block Half
165/330
(83129)

Nylock Nut

M4 ZNPL )
(65096) \@ e

Pulley Block Spacer
165/330
(83130)

Idlear Pulley
+165/330
(83128)

Ball Bearing
6301
(83205)

Retaining Ring
37MM Internal
(83206)
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Follower Band Assembly
165-330 Only

Follower Band 165

(83131)
| Follower Band 330
i (83132)

ollower Axle
(83133)

Spacer
(75336)

Wheel (Duracomp)
(0501.16)

_Retaining Ring
‘External 17MM
(2001.12)
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Bumper Assembl
165-330 Only

Bumper Plate 165 FHCS, M10X25MM
(83096) LONG

Bumper Plate 330
6.8 (83226)
(83097)
Bumper Plate 330
10-14’
(83098)

Bumper M6
(83225)
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Actuator-Arm Assembly
165-330 Only

P/N Description

83200 Bearing Locknut, 5N08
83134 Friction Break Ring, 165/330
83236 SHCS, M8x300MM Long
65103 Nylock Nut, M8, ZNPL
00194 SHCS, M8x25mm Long

08249 Bearing, NTN Cone, #4T-
LM501349

83235 Follower Band Spring

Actuator
Cord Grip

(83200)
(83134)

Arm Assembly
(00194)

(08249)
(83235)
i Follower Band Assembly

/ Mast Weldment

(65103)
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Head Assembl

1

165-330 Only
P/N Description
83224 HHCS, M10x110MM Long
83231 HHCS, M10 1.5x120MM Long, 8.8 2NPL
83232 HHCS, M10x200 MM Long
83140 Side Plate, 165 6’-8’ Span
83147 Side Plate, 165 10’-14’ Span
83090 Side Plate, 330 10’-14’ Span
83091 Side Plate, 330 6’-8' Span
83109 M12 Bushing
83108 M10 Bushing
83214 Nylock Nut M10
83149A Side Plate Spacer 3" LG
83149B Side Plate Spacer 6” LG
00258 CAM Follower, 1 3/8” Diameter 165
83219 CAM Follower 2” 330
00259 Nylock Nut 1/2”-20 ZNPL
83220 Nylock Nut 7/8”-14 ZNPL GR8
(83224)
(83231) \
(83232) _ﬂ\\t§§§§l
(83109)

T

Head Weldment

(83108)

(83214)
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Head Assembly (2
165-330 Only

NOTE: Refer to previous page for part numbers.

Bumper Assembly

(83149A)
(83149
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Secondary Arm Assembl

165-330 Only

Retaining Ring
35 MM External
(83211)

Ball Bearing

6206
(83209)
Mast Bearing
4” Hexnut, M6
(83210) ZNPL
(01764)

Friction Brake
Block 165/330
(83135)

SHSS
M6x50
(83221)
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Primary Arm Assembly
165-330 Only

Head Assembly Nylock Nut, M12 ZNPL
/ (83228)

Wire Rope Guard 3in.
(83151)

Wire Rope Guard 6in.

(83152)

HHCS
M12x110MM Long
(83227)

HHCS
M12X120MM Long
(83233)

'8N

HHCS
M12X200MM Long
(83234)
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Primary Tube Assembly
165-330 Only
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Mast Assembly
660 Only

83403/83404
83405

83406

APPLY GREASE TO

THESE COMPONENTS 83416

MAST WELDMENT
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Primary Arm Assembl
660 Only

83237

83469
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Secondary Arm Assembly
660 Only

83472 *ALONG THIS EDGE*

*OBSERVE ORIENTATION
83486
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Knuckle Pulley Assembly
660 Only

83457

PULLEY GEARED ASSEM

83477

83459

83458
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Pulley Geared Assembly
660 Only
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Chapter 10 - Recommended Tools and Parts

Tool Name

Sizes

Metric Allen Wrenches
(T-Type, 230mm long are preferred)

2mm, 2.5mm, 3mm, 4mm, 5mm, 6mm,
8mm, 10mm

Metric Sockets

ing on socket size)

(Drive sizes are typically 1/4 and 3/8 inch depend-

5.5mm, 7mm, 8mm, 10mm, 19mm

Ratchet Handles and Extensions

User preference

Metric Combination Wrenches
(10mm should be ratcheting type)

10mm, 17mm, 19mm, 24mm

Lock Ring Pliers

small and medium sizes

Screwdrivers (flat and Phillips)

smaller precision type

Long Nose Pliers

8 inch is typical

Gorbel Part Number

Spare Parts Kit

Level 1
G-Force.SpareParts.L1.Kit

Basic Kit:
Wire Rope + Coil Cord or Pendant Cable

Level 2
G-Force.SpareParts.L2.Kit

Basic Kit plus:
Hardware Kit

Level 3
G-Force.SpareParts.L3.Kit

All of the above plus:
Swivel Kit

Contact Inside Sales for specific part numbers and applications.

NOTE: Spare part kits can be ordered through CraneBrain / Intelligent Lifting
Compenents / Accessories.
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