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This Manual has been prepared by TIVOLI ENTERPRISES LTD. for use by Owners and Operators of the
STAR FORCE AMUSEMENT RIDE. It is our recommendation that this manual be read and understood so the
Star Force Amusement Ride can be operated economically and safely.

The information in this manual is to be used in guiding the operator in daily inspections and maintenance
procedures. Since it is the intent of TIVOLI ENTERPRISES LTD. to always upgrade and improve their
products, some specifications may be different from previous equipment. If this situation arises, please contact

manufacturer for additional information and / or upgrade.
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SECTION 1

SET UP
INSTRUCTIONS




NOTE

Tivoli Enterprises Ltd., in effort to meet each operators needs, offers certain customized features to the ride
platforms, scenery and fence. These set up instructions are general guidelines not including customized features.
If there are any questions that arise, which are not explained in this manual, please contact the manufacture for
more information.



STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

STEP 7

STEP 8

SET UP INSTRUCTIONS

Locate trailer on as level an area as possible. The length of the trailer should be located
parallel to the midway with goose neck to the right side as viewed from the Midway. The trailer
center should be located approximitly 30 ft. from the midway edge. * See ride layout on

previous page.

Install adiquite blocking under four mechanical leveling jacks on traile . Note: Standerd block
size is approximitly 24" square 6" thick. constructed of 2'x6' pine boards. Different ground or
soil conditions can cause a change in blocking requirements, note this before supporting ride on
blocks. Using the two front independent landing legs, raise trailer enough to remove tractor.
When tractor is out of the way, lower trailer until approximately eye level. Procede to level
trailer using four manual leveling jacks. When level install screw jacks with similar blocking
under center of trailer, tighten until jack starts to support trailer weight.

Unhook hanging platforms by lifting and turning "U" shaped pin at two places
for each platform. ( pins located approximately a quarter of the way in from both front and back
of trailer). Pull out hanging platform to check that they are free.

Unlatch both main outriggers at front of the trailer. Swing out each outrigger until they are
perpendicular with the trailer and top surface of outrigger is directly under platform roller.
ATTENTION; Swinging out the outrigger also pulls out the hanging platform, this will
cause a force against the outrigger when pushing into position. Take caution during this
operation. Swing out free end of cross brace attached to outrigger and pin to receptacles on
trailer I beam. Complete this operation for both sides of trailer.

Using 4 screw jack stands stored in possem belly block and level two main outriggers. Two (2)
jack stands per outrigger.

Remove main entrance steps racked on back end of trailer. Remove and set to outside of
platform, diameter. Remove exit platforms racked under platform on front of trailer ( passenger

side ).

Let down rear platform on back end of trailer, by lifting and turning "U" pins on ether side.
Lower platform into position. ( This will require at least 3 persons to lower.) Using hand

crank jack stands, level platform.

Unfold two ( 2 ) wing sections on rear and set in line with main platform. Note; When lowering
platform watch so they lay properly on the rest stops on the rear platform.



STEP 9 Remove platform support outriggers from the center possem belly and install in there respective
receptacle, 4 places each side. Using Jack stands racked under platform on front of trailer, block

and level with trailer. -
STEP 10 Remove spacer braces between platform at top of trailer where platforms hinge. One is located
at front of trailer,one at rear.

IMPORTANT

BEFORE GOING TO STEP 14 - READ THE FOLLOWING CAREFULLY

Under no circumstances should a person be underneath the platforms when they are under the support of
the "Winch Cable." It is necessary to attach a rope to the platform and pull-platforms out from a safe
distance outside the ride perimeter. Failure to abide by this notification can cause Severe Injury.

STEP 11 Lowering of platforms; Before unpinning and lowering platforms attach a rope at least 30 feet
long) to the bottom edge of the hanging platform to be Jowered first. Extend the rope until it

clears the ride perimeter.

STEP 12 Turn control key to the maintenance / setup position. Start hydraulic pump. Have two persons
climb to the top center of the ride and locate the winch.

osite winch is first to be lowered and last to be raised

Platform opp

STEP 13 The winch cable is set for traveling by going through the pulleys on both platforms. Using winch
control lever located next to winch, loosen cable enough to allow the cable to be removed from
the pulley on the winch side platform. Run cable out of winch directly over pully above winch,
over pully on oppisite sine of center, through platform pully, and hook to plate attached to ride
center. ASSURE THAT CABLE HOOK 1S ATTACHED, SAFETY CLIP 1S INTACT AND
OPERATING PROPERLY BEFORE PUTTING CABLE UNDER LOAD. Tighten cable
and assure the cable is rolled evenly on the winch drum, connections to platform are secure and
cable runs properly through pulleys.

STEP 14 With cable taut, remove two platform securing brackets for side being lowered. As persons pull
on rope from outside ride perimeter to pull out wing in order to allow hanging platform to
clear outrigger, Start to lower platform. When platform is low enough to allow hanging platform
to roll along the outrigger on it's own release rope and let platform roll on it's own. Lower

platform down completely.

STEP 15 Disconnect cable from platform pulley, roll up cable on winch , being careful to roll cable
evenly on drum.
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STEP 27

STEP 28

Run cable through pulley on winch side of platform, over pully obove winch and attach cable
hook back onto bracket. Check to assure cable is secure and running properly through pulleys.

Follow steps 14 and 15 to lower winch side platform. When Platforms are completely down,
re-roll cable completely on winch and leave slightly taught.

Remove from underneth platform safety keys of vehicle racking pins which are attached to
folding platforms on both sides of trailer. DO NOT REMOVE THESE PINS UNLESS

PLATFORMS ARE COMPLETLY DOWN.

Assemble car installation dolly. Using dolly move cars racked on folding platforms to the
outside perimeter edge of the platform.

Remove sweep locking and support brackets from between center and sweep flange of the two
sweeps hinged forward for transport. 2 brackets each sweep. Remove platform protection block
from sweep flange. Store all brackets under ride platform.

Swing sweeps into operating position. Install bolts in holes provided on sweep flange and tighten
in a cross pattern. Torque bolts to 390 ft. Ibs. '

Spread short Spinner sweeps of the two sweeps discribed above into position ( third sweep will
be assembled later). Swing out and pin in place spreader frames. Swing over cross braces and
pin in place. Two cross braces between each sweep

Remove spinner sweep locking plate from spinner hub to release sweeps to allow them to turn
freely. Locking plates are small and should be stored in safe place.

Un rack and install fence light columns in sockets between fence and plug in under platform.
Assemble and install 4 quartz light poles in sockets provided between fence. Plug in under

platform.

Remove scenery panels from racks on platform and install in receptacles around front halve of
ride platform. Install canvas bally cloth around back half of platform.

Using vehicle installation dolly, place cars between sweeps with pivot balls in sockets of two
assembled sweeps. The cars must be lifted, and installed with lap bar release handle to outside of
circle.

When all vehicles are installed on two sweeps, rotate entire ride so that unassembled sweep
clears cars racked on trailer portion of platform. Turn off hydraulic pump.

Assemble spinner sweeps and spreaders as described in Step 22.



STEP 29 Install vehicles as described in Step 26
STEP 30 Install car arm ball cap bushing into receptacle of each car ( two per car ) Push in firmly or tap

in with rubber hammer. Swing down locking plate and pin in place. When plate is pinned it
should be firmly hold in bushings, it shouldn't move easily by hand. If loose, tighten adjuster nut

on either cap slightly until plate is firm.

STEP 31 Install safety chains between car arm and sweep. Plug car light cord into receptacle under
sweep.

STEP 32 Assemble front entrance platform and steps.

STEP 33 Install fence into sockets provided , Install flag poles in center of each fence
section.

STEP 34 Install exit ramps on both outside edges of platform. Install hand rails and gates.

STEP 35 Switch over hydraulic redirectional valve located in top center of ride. This
transfers fluid from winch service to operate one spihner motor.

STEP 37 Sign assembly. Attach sign support poles to brackets at rear of ride, ( in respect to midway)
Install sign on brackets and lift into place.

STEP 38 Install all center scenery.

STEP 39 Using sweep lift override located on control panel, raise sweeps until they are approximately
fully extended. STANDING ON THE OUTSIDE OF THE CAR remove three racking pins

from each car by unscrewing pins. Store pins until tear down.

WARNING

Never let a person go under the sweeps while they are raised. In case of power failure

sweeps will come down and possibly cause injury to persons under sweeps.

1t is absolutely necessary to remove racking pins from vehicles before ride is put into

operation. If left in during operation they could come loose and fly off ride causing injury

to bystanders.

STEP 40 Inspect all car hanger assemblies, assure all are keyed correctly and ball caps are tight. Check all
sweep spreader pins and keys.

STEP 41 Test Run Ride




IMPORTANT

When testing the "Star Force Amusement Ride" always check for unusual sounds or conditions which

are not normally associated with the operation of the ride. Investigate all instances and report any

problems to appropriate personnel, so that they can be rectified immediately. REPORT ANY
G PROBLEMS TO_TIVOLI ENTERPRISES LTD.

REOCCURRIN




SECTION 2

OPERATING PROCEDURES
&
SPECIFICATIONS




RIDE NAME: STAR FORCE
OTHER NAMES: SCORPION

Manufacture: U. S. A. Representative

Tivoli Enterprises Ltd. AmTech / Amusement Technologies Intl. Inc.
Howfield Lane 3306 N. Main Street

Chartham, Canterbury Cleburne, Texas 76031

Kent, CT4 THG

England

Date of inception and completion of first unit: 1993

Number of rides operating in U.S.A.: 3

Number of rides operating World wide: 3

OPERATING SPECIFICATIONS
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Dimensions: ( Approximate )

Static ( No Clearance ) Dynamic ( No Clearance )
Height 16 ft. Height 18 ft.
Width 54 ft. Width 54 ft.
Depth 58 ft. Depth 58 fi.
Total Weight Static: 62,000.00 lbs.
Ride Speed: Center: 10 rpm, Spinners 33 rpm
Passenger Capacity: 42 Adults, 42 Children
Number of Vehicles: 21
Estimated Capacity per Hour: 840

OPERATING REQUIREMENTS

Passenger Height: 42"

Passenger Age Restriction Unless Accompanied by Adult: 7 Years

Recommended Ride Duration: 1.5 Minutes

Passenger Load Balancing Restrictions: 6 Persons out of Balance

Maximum Wind speed for operation with Passengers: 35 MPH



Voltage:

Type:

Cycles:

Amperage / KW ( Drive )
Amperage / KW (Lights )

Length:
Width:
Height:

Weight:

ELECTRICAL REQUIREMENTS

208 minimum, 230 Maximum

5 wire, 3 Phase, Neutral, Ground.
60 Hz. '

200 Amps ( Approximately ) 70 KW
50 Amps ( Approximately ) 25 KW

TRAILER INFORMATION
53 Ft.
8ft. 6 ins.
13 ft. 61ins.

62,000 Ibs. Gross.
39,000 Ibs Rear Split ( 10 ft.) Tandem

23,000 Ibs Kingpin

OADINGS AT JACK STANDS

LOADINGS AT JACK STANDS



OPERATING PROCEDURES

1. PERSONAL REQUIREMENTS:

The Star Force Amusement Ride requires a minimum of two (2) persons to operate and monitor
the ride during operation. One (1) operator must be at the controls at all times, and be in constant
view of the ride operation. A second operator must be located at the entrance with the duty of
controlling the entrance , the exit and assisting patrons. During high traffic times additional
personal should be added to assist in the more efficient flow of patrons.

2. PASSENGER RESTRICTIONS:

F AR I A A s s =

It is extremel

to any persons which may be under the influence of alcohol . drugs, or acting in such a way that they may

The Star Force Amusement Ride is designed to accept up to 42 passengers. Only two (2)
persons per vehicle. This number should not be exceeded for any reason. Maximum weight per
vehicle is 400 Ibs. The following is a list of special restrictions which should be posted so that all

potential riders are aware prior to entering the ride.

_No Riders under 42 inches tall allowed.

_No riders under 48 inches unless accompanied by an adult.

_No food or drink allowed on ride.

_Remove all loose articles before entering ride.

. Anyone under medical care, or with back or neck problems should not ride
. Pregnant women are not allowed to ride.

. Only TWO (2) passengers per vehicle.

_Riders acting in an unsafe manner will be evicted from the ride immediately.
. DO NOT SWING THE VEHICLES

O 00 3N AW -

Note:

important that the operator monitor all patrons ridin

the ride. Entrance must be denied

compromise the safety of other riders.



OPERATORS RESPONSIBILITIES PER RIDE CYCLE:
When operating the Star Force Amusement Ride with Patrons, the Operator must
assure that the following points are followed before, during and after each ride
cycle.

1. Allow a maximum of 42 passengers to enter ride.

2. Check all patrons to assure they meet passenger restrictions.

3 Check all seats to assure passengers are seated and lap bars are closed and

securely locked.

4 Make sure that all entrance and exit gates, or chains are closed and all

non-riding patrons are behind the fence.

. No patrons or operators are allowed on platform during operation.

6. Start ride in slow speed first. During one revolution check all passengers to

assure they are properly seated and lap bars are down and locked.

7. Start Ride in fast speed.

. Monitor ride during operation.

9. After ride cycle is over and vehicles come to a complete stop, assist passengers
in exiting the ride. Only when passengers have exited, allow new patrons to
enter. '

RIDE CONTROLS
The Star Force Amusement ride is fitted with an Operators control panel located
on the counter of the control cabin. This console contains all necessary controls to
safely operate the ride. The following is a description and explanation of each
control.

¥,

o)

A. Power On Light This red indicator light when illuminated shows that there is power to

the operator panel and main control panel .

B. Fault Light_The yellow indicator light shows whether one of the electrical motors has
overloaded, or a ground fault has triped etc. when this light is illumanted check PLC red

indicators for explanition of fault.

C. Ride Duration Timer Set this timer to control the length of ride. It is recommended that

this timer be set for no more than 1.5 minutes. Timer activates when fast start button is
depressed.

Slow Start/(Arms Up) This illuminating green button activates the slow speed rotation.
This button is active only when it is illuminated. Slow speed allows only the center to

rotate at a slow speed to check riders before full ride operation. The spinners will not
rotate in this mode. This button also has an additional function. When the control key
switch is in the Maintenance /(setup) position, this button will activate the manual arm
lit. This raises the arms for maintenance and setup. Note; Arms will still come down in
the case of a power failure.



I

Fast Start This illuminating green button activates full ride cycle and ride duration timer
(C). This mode cannot be activated unless button is illuminated. This button also has an
additional function. When control key is is in the Maintenance / (setuo) position this
button will activate the manual lower. This loweres the arms during maintenance and

setup.

Drives Start; This activates the center hydraulic motor, and AC inverters for center and
spinner rotation. The drive system is activated once and left on during the days operation.

Drives OfT; This turns off the AC inverters and the hydraulic motor.

Emergency Stop This Red emergency button operates by pushing to latch and turn to
release. When activated, hydraulic pump, AC inverters and controls are shut off. Ride

arms come down, spinners, and center come to a complete stop.

(brakes ofD); This control only works when the key switch is in the maintenance /
(setup) position. This is used to release the electric brakes on the motors and let the ride

Freewheel during set up and maintenance.

Stop / (brakes on) The red button when activated will bring ride to a normal stop any
time during a ride cycle. When the key switch is in the maintenance / (setup) position this
control activates the brakes on all motors. Important; If ride is sitting for a long
period of time (over 15 minuits) the brakes should be switched on in order to
deenergize brakes in order to extend life of brake coils

Light Switch (s) These switches control main ride, vehicle , and platform lighting.

Reset This yellow illuminated button activates ride control system. When the button is
illuminated, the control system is not active. The control system will become inactive for
three reasons,

1. The emergency button has been activated.

2. The ride control key switch (M) has been turned off.

3. There has been a ground fault.

Before resetting assure all problems have been corrected.

Control Key Switch Activates and deactivates control panel. It also puts the controls on
maintenance / (setup) mode.
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5. EMERGENCY PROCEDURES
1. Emergency Button

This button is designed to be used to completely shut down the ride in an emergency
situation. When activated all hydraulic pumps, and AC inverters are shut down, control
panel is deactivated, and ride is brought down to a quick controlled stop. These
procedures should be followed whenever the emergency shut down button is used:

A. Let ride come to a compete stop before unloading all
passengers.

B. Make sure all passengers have exited platforms
completely, before investigating cause of emergency.

C. Investigate cause and inform necessary personnel as to
the problem.

D. Correct the cause and do a full "start up" inspection of the
ride.

E. Test run ride and get management approval before
opening ride to the public.

IMPORTANT

When ever the emergency system is activated due to the failure of any component of the ride or any lack
of function of the ride, notify the manufacture so a determination may be made as to it's cause and
proper repair procedures.

Emergency reset:
To reset emergency system and reactivate control

panel
A. Turn out emergency button.
B. Turn on hydraulic pump motors.
C. Assure control key switch is on.
D. Press reset button.
E. Start ride cycle and test run ride.

2. Power Failure Procedure.

In the case of a power failure ride will slow down , arms will come down and
ride will come to a stop in the loading position. After ride has stopped,
unload passengers and clear platforms. Do not re start ride until power is
restored and correct voltage i s determined.



6. LAP BAR OPERATING PROCEDURE;
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The Star Force Amusement Ride vehicle is equipped with a racheting lap bar.
This bar is designed to adjust to the largest passenger size. It is recommended that
the larger person sit to the outside of the vehicle. The lap bar automatically locks
when pulled down and is released by pulling up on release knob located on the
top front outside of vehicle. The operator should check security of each lap bar
before every ride cycle by pulling tightly on bar to assure it is locked. If a lap bar
is found not to operate properly, that particular vehicle should be closed off until
necessary repairs can be made.

7. RIDE CYCLE DESCRIPTION:

To better understand the operation of the Star Force, the following is a description on what
actions take place per one ride cycle. The ride cycle is controlled by a programmable controller
located in the main electrical cabinet . This controller has a pre-set program which activates
different functions to form one complete ride cycle. When the slow speed button is depressed the
whole structure of the ride begins to rotate at approximately 1 3/4 rpm. This function is not
controlled by any timing process and will stay in this mode until the fast speed, stop ride, or
emergency button is depressed. When the operator is ready to start a ride cycle the fast speed
button is depressed. This action activates the main ride cycle timer and initiates the controller
sequence. During this sequence the spinners AC inverters activate beginning vehicle rotation.
After a short time period and the vehicles have reached there operating speed (30 rpm) the high
speed center drive AC inverter engages, bring the center up to its operating speed (10 rpm).
When the center reaches it's top speed the arm hydraulic cylinders activate raising the arm to
their extended limit. The extension of these arms cylinder is regulated by a proximity switch
which relays information to the controller. Prior to the expiration of the main ride cycle timer
the arms dump valve deenergises the arms lower to the loading position. When the arms are
completely down, the ride cycle timer expires causing the center and spinners to brake to a stop

through their own internal braking system. When at a complete stop an auxelery brake activates
on each motor.



8. DAILY OPERATORS PRE-OPENING INSPECTION PROCEDURES |

The following are general guidelines as to the critical components and areas
which require a daily inspection in order to assure the safe operation of the ride
for passengers and operators. These points are guidelines for the operator to
use in his/her daily inspection of the equipment. It is also necessary that the
operator use their expertise and common sence in evaluating all components and
procedures respective to their and / or rides particular environment and

conditions.

1. Assure all pre-opening maintenance is complete.

2. Inspect all ride and trailer blocking.

3. Assure all fence, ramps, chains and gates are secure.

4, Check platforms for obstructions and any signs which may
indicate a problem with ride. (oil spill, parts, etc.)

5. Inspect all lap bars for proper operation.

6. Assure all sweep spreader and cross bracesare pinned and safety
keyed.

7. Inspect car hanger ball caps to make sure they are tight and
locking pin is secure.

10.  Assure car safety chains are in good condition and secure.

11, Check vehicle attachment ball joint for security.

12.  Test run ride. Check for any unusual noises or actions.
(investigate if necessary )

13. Test emergency system.

14. Report any problems or concerns to proper personnel.



NON-DESTRUCTIVE TESTING AND SAFETY_MODIFICATIONS
POLICY_FOR TIVOLI ENTERPRISES LTD.

All Tivoli manufactured Amusement Rides are designed to the highest degree of safety and quality. In depth

engineering and design analysis has been incorporated into all equipment produced. Tivoli Enterprises Ltd.,
therefore, requires no scheduled testing by non-destructive means for the engineered life of the components,
unless listed below and issued to the operators in the form of a safety bulletin, or indicated in the operations

manual.
it should also be understood that this policy is based on the operator / owner exercising proper maintenance and
care procedures of all components according to the manufacture’s specifications, along with routine visual

inspection of all structural components for any unusual circumstances.
Any unusual circumstances must be reported to the manufacturer immediately.

In the event that a fault or potential safety problem is discovered through our own testing or field experience
requiring an annual test or modification, information concerning these tests or modifications will be made

available immediately to the owner of the equipment.

Below are listed current safety bulletins or equipment modification bulletin.

BULLETIN NUMBER RIDE CONCERNING EFFECTIVE




SECTION 3

GENERAL MAINTENANCE PROCEDURES



Important

This section deals with the general maintenance, visual inspections and safety checks of the Star Force
Amusement Ride. They are designed to assist the operator / owner in the control of the operation of the
ride. The maintenance and checks should be accomplished by a qualified technician capable of
understanding purpose and function of the ride and all it's sub components. This equipment has been
designed and built to handle normal wear and tear of every day operation. It is necessary to inspect all
components and structures on a regular basis and to investigate and repair any irregular conditions. In
the event that any abnormal conditions are found which is capable of causing a future failure or possible
safety hazard, report immediately to a supervisor and if necessary notify Tivoli Enterprises Ltd. for
consultation.

ALWAYS USE PROPER SAFETY EQUIPMENT WHEN ERECTING. REPAIRING OR DOING
GENERAL MAINTENANCE



MAINTENANCE AND INSPECTION PROCEDURES

Pre-Opening Maintenance and inspections

When erection of the Star Force Amusement Ride is complete and prior to opening ride to the public,
the following maintenance and inspection procedures should be followed in order to assure trouble free
operation. These points should be covered in addition to normal start up maintenance required prior to

operation each day.

IS

Power Supply:
Assure incoming power supply is correct and adequate for operation. Correct voltage,

and power consumption requirements are indicated on the rides data plate fixed to the
underside of one of the three (3) sweeps near the center of the ride.

Blocking:
Check all trailer, outrigger, and platform blocking to assure it is adequate for that

particular soil consistency. For average condition it is recommended that the main trailer
and outrigger blocking points have a minimum of an 24 in. x 24 in. x 6 in. block under
each jack stand. Platform jacks require under average conditions a minimum of 6 in. x 6
in. x 2 in. under each jack stand. Inspect blocking for looseness and movement. If

necessary readjust and relevel.

Fencing, Gates, and Platforms;

Check all fence and gates to assure they are fitted properly in their sockets and all are in
their proper place. Inspect platform level and assure there are no obstructions which may
cause a tripping hazard. Make sure all exit platforms and entrance steps are solid and
blocked properly. Check all scenery panels and back bally cloth for proper installation.

. Vehicle inspection:
Inspection of Passenger compartments and vehicle components is a pait of

normal daily and operational routine. Listed below is a more indepth
control to be followed afier the ride is erected.



1. Lap Bars; Check lap bar for proper operation by lowering completely. While
bar is lowering a racheting sound will be detected, which will indicate the rachet
mechanism is working correctly. Pull up lap bar to assure it stops in the lowered
position ( It should lift slightly then stop). Release lap bar by pulling up on knob
Jocated on the top right side of car. Each vehicle should be checked.

2. Car Hanger Ball Joint; Visually check ball joint to car connection, assure ball
is fitted properly and there are no signs the ball security nut has become loose.
Check ball caps and cap cover to assure they are secure and tight. If cap cover is
loose, adjust cover adjustment bolts to take out any play between ball cap and
cover. Adjustment should be only enough that the cover cannot be moved easily
by hand. Assure cover locking pin is installed and properly keyed.

3. Safety Chains; Check car to sweep safety chains to ensure that chains are in
good condition and attachment clevises are screwed in completely.

4. Fiberglass Body; Inspect passenger compartment for any conditions which could
possibly be of harm to riders, such as sharp edges, tears in fiberglass, or foreign
objects. Make any repairs before opening to public.

5. Racking Pins; Check Vehicles to ensure all racking pins are removed from the
underside of the vehicles. There are (3) three pins per car. It is absolutely
necessary to remove these pins before operation. If left on during operation
these pins can fly off causing injury to bystanders.

SPINNER Sweeps, Spreaders, and Cross Braces;
1. Inspect spreader and cross brace "L" pins. Ensure all are keyed

with safety keys in good condition.
Center and sweep arms;

1. Inspect all light panels and fiberglass center scenery. Ensure all
panels are secured.

2. Check arm flange bolts on two sweeps which hinge for
transportation. All bolts should be torqued to 390 ft. 1bs.

3. Inspect arm hinge pin for security and proper function.

1lydraulic systeni,
A regular inspection of hydraulic hoses, fittings, valves and other

components are necessary for proper operation of the Star Force.
Prior to opening check for leaks, fluid levels etc. Repair all problems quickly.
Refer to the hydraulics section 4 for indepth maintenance and inspections.



H.

Electrical system; _ ‘
The following checks are general housekeeping information to keep the

electrical system operating to its maximum efficiency. For a more detailed
view of the Star Force electrical system refer to the electrical section 5.

1. Check all electrical enclosers to assure covers are clossed and weather seals are in
good condition
2. Inspect all exposed electrical cords, check insulation and look for
any damage which may have arisen from transportation.
3. Check all electrical enclosures to insure all wire connections are
tight on the components and terminal blocks.
4, Inspect lighting repair or replace any broken or burned out light
fixtures.

DO NOT WORK ON ANY ELECTRICAL COMPONENTS WITH
POWER ON. TURN OFF AT MAIN BEFORE ANY WORK IS
STARTED.

Gearboxes;
Check fluid levels in spinner and center drive.

Consult lubrication section 7 for daily and pre-opening lubrication

schedule.



STAR FORCE
Maintenance Schedule

COMPONENT PROCEDURE FREQUENCY
Structural

Hinged sweep flange bolts Replace Annually
Fixed sweep flange bolts Check Tightness Monthly

Main Center Bearing Bolts Check Tightness Monthly
Spinner Bearing Bolts Check Tightness Monthly
Spinner Drive Gear Check Tightness Monthly
Center Drive Gear Check Tightness Monthly
Hydraulic System

( Review Hydraulic Section 6 )

Lift Cylinder Pressure Filters 3) Replace After First 100 Hours

Lift Cylinder Suction Filter (2)

Center Column Oil Reservoir

Hoses and Fittings

Pressure Settings

Lubrication

( Review Lubrication Section 7))

Center Main Bearing

Spinner Center Bearing

Every 500 Hours After
If Bypass Indicator is Red
Replace Afler First 100 hours
Every 500 Hours After
If Bypass Indicator is Red

Replace Bi-Annually

Check for leaks Daily

Check gauges for Proper Monthly

Settings

Lubricate through 3 fittings Every 6 hours of operation

to right of center drive pinion
gear. While ride is in slow
Rotation.

Lubricate through 3 fittings Every 12 hours of operation
directly into bearing located
above sweeps.



Sweep Arm Pivot Joint

Lift Cylinder End Bearings

Vehicle Ball Joint Bearing

Lap Bar Latching Mechanism

All sweep and racking pins

Platform winch rollers and pulleys

Electrical System
(Review Electrical Section 5)

Ground Fault Interrupters (GFI)

Wiring and Component Connections

Center Brushes and Commutator

Control Transformer

Lubricate through fitting
on end of pivot shaft

Lubricate through fittings
on cylinder end cap

Place small film of grease
on all bearing surfaces

Spray with light oil

Place small film of grease
on contact surfaces

Place light film of grease
on bearing surfaces. Lubricate
rollers through access hole.

Test Function by tripping
through test button on each
GF1.

Tighten if necessary

Clean and check spring
tension on brushes

Check output voltage
Adjust for 115-120 V

Every 12 hours of operation
Every 36 hours of operation
Prior to each set up

Bi—M onthly

Every set up or as needed

Every set up or as needed

After each set up

Monthly

Monthly

After each set up



STAR FORCE

WEAR TOLERAN CES
COMPONENT _ ALLOWABLE WEAR ACTION
Sweep Arm Pivot Bushings 0625" Replace
Sweep Arm Pivot Shaft .0625" Replace
Spinner Sweep to Hub Pins .09375" Replace
Spinner Sweep Turnbuckle Pins. .0625" Replace
Spinner Sweep Turnbuckle Pin Receiver 125" Rebore
Spinner Spreader Pins. .0625" Replace
Spinner Spreader Pin Receiver 125" Rebore
Vehicle Pivot Ball .0625" Replace
Vehicle Pivot Ball Bushings .0625" Replace



NDT Requirements

In Conjunction with the annual thorough daily and weekly examination of the Star Force Amuseinent ride the
following Non Distructive testing should be carried out.

After the first two years of operation and then every year after that;

Vehicle Frame;
A sample of four cars at random should be N.D. Tested by using Magnetic Partical inspection to
monitor weld attachments at the upper and lower end of the vertical attachment posts. Should
any signs of cracking occur in any of these samples then 100% examination of fault areas should
be carriesd out. If cracks or any other irregularites are discovered the manufacture must be
notified emmidiatly so proper repair procedures can be determined.

Car Pivot Ball; A random sample of seven car ball connectors should be checked by Magnetic
Partical Testing. All car ball connecters must be visualy checked for wear and signs of
dammage to the neck of the ball. Any test failures must be reported to the manufacture

immediatly.

Vehicle Spinners;
Vehicle Sweeps; The inner end of the seven sweep arms where the pivot pin is located along °

with "L" shaped sweep sections must be tested by M.P.T.

Two sweeps at random from each spinner should be removed and all welds should be tested with
particular attention to the pin holes and hollow tube sections.

Sweep Spreaders; A random sample of 3 spreaders should be tested to monitor the weld
attachments between the main hollow section and the cross bracing. Pin holes should also be

included.

Main Sweep Arms;

Inner Fixed Arms: The outer end of the inner fixed arm should be tested to include the pivot
shaft bosses and gussets, special attention should be given to the welds around the outer ends of

the boss gusset plates.



SECTION 4

HYDRAULIC SYSTEM
INSPECTION & MAINTENANCE



Iydraulic System Overview

The Star Force Amusement Ride has a hydraulic system which is designed to operate the arm lift cylinders and
the platform lift and lower winch. This system is controled by the central processar (PLC). Thr PLC is
programmed to activate and deactivate the arm lift cylindersduring a ride cycle. Described below is an overview

of the system.

Arm Lift System (Refer to Drawing 1589.01)
The arm Raise system is composed of three independent lift control systetis ( one for each arm ) with a

common descent ( dump ) valve. All valves are assembled on a common manifold block. This manifold
block is supplied by a triple fixed displacement hydraulic pump, one to operate each lift cylinder. It is
located at the center of the ride, rotates with the ride. The components of the system are listed below
and referenced to drawing 2427.01

5.7 Pressure Relief Valve, This valve regulates the pressure to extend the arm lift cylinders.
There is one relief valve per cylinder The relief pressure is factory set and should need
no further adjustment. If it becomes necessary to adjust this valve, adjustment can be
made by a unlocking and rotating the adjustment screw located on top of the valve.
Pressure reading are taken through test point 14 - 16 as described below.

7 -4 Directional Solenoid Valve (s) Controls and directs pressurized hydraulic oil to each of
_ the arm lift cylinders. When energized the arm lift cylinders are driven to there full

extended position. The extension length is regulated by a proximity switch which signals
the main ride controller. This valve (s) operates only the lifting sequence, the lowering
is controlled through valve 1. : :

8 . 13 Check valve (). The check valves installed at certain points within the hydraulic circuit
are used to control fluid flow and to prevent pressurized fluid from flowing to the wrong
areas. These pressure controlled check valves help keep fluid in the system and prevent
leakage through gravity. These valves also prevent pressurized fluid from one cylinder
to affect another.

1. Directional Solenoid (Dump) Valve The directional valve controls the fluid from a
common connection of the three cylinders to lower the arms. This valve is a normally
open valve which requires power to let the cylinders extend. The valve acts as a safety
(dump) valve which allows the cylinders to retract and the arm to lower in the case of a
power failure.



14-16

17-19

0.1

Test Point (s) The test point (s) accepts a pressure gauge to indicate operating pressure
of each lift system. The gauge should read between 2000 and 2500 psi. while the

cylinders are extending. Adjustments are made through pressure relief valves 5 -7
above.

Flow Control (s) These flow control valve are fitted to the piston port of the lift
cylinders. The valves are used to control the rate of descent in normal operation and in

the case of a hose failure. Valves are factory set and should not need any further
adjustment.

Manifold Block A steel block machined in such away as to accept the directional valves,

check valves, hoses etc. to prevent the need for excessive hose connections.

Main Lift Pump A fixed displacement triple hydraulic pump. There are three individual
pumps tied together, one pump for each arm. All three pumps are driven buy a single

electric motor.



Hydraulic Maintenance

Proper hydraulic system maintenance is essential to insure many years of trouble free service. Careful attention to
leaks, oil temperature, and oil levels is the most important maintenance procedure, this will keep problems to a
minimum and reduce down time. The following lists the important maintenance procedures in caring for this
equipment. '
Housekeeping_ A clean hydraulic system will help the system keep cooler and offer you the ability to
detect small leaks much sooner to prevent major problems. All hoses, Valves, filters, and Qil Coolers
should be wiped clean on a daily bases. Dirt build up prevents heat from dissipating, thus putting a
greater work load on the equipment. Minor leaks should be repaired immediately, oil acts like a magnet
to dirt and will quickly make the area dirty. Always check the oil cooler fins and fan blade and assure

they are clean.

Filters The Star Force is equipped with suction filters and pressure filters located in the center
of the ride.

Pressure Filters; The system has 3 pressure filters one per pump. They are located directly
above the pump. Each filter has it's own bypass indicator with the red zone indicating filter
bypass. These filters should be changed before indicators reach the yellow zone or on the
following schedule;

Initial change After first 100 hours
Subsquint changes After every 500 hours

Tank Strainer; Located inside the hydraulic tank, where the supply pipe for the cylinder pump
is located, is a suction strainer. This strainer should be removed and cleaned with a cleaning

solvent at least once per year.

Hydraulic Oil; The hydraulic system on this equipment uses a mineral base hydraulic oil, it is
not recommended to use a synthetic oil. Oil viscosity varies depending on geographic location of
equipment. When replacing hydraulic oil, use viscosity recommended for your area and climate.
This information is readily available from your oil supplier. It is recommended that the oil be
changed after every two years of operation.

Qil Temperature; The operating temperature of the oil is a critical factor in the operation of the
hydraulic system. Normal operating temperature of the oil is approximately 160 degrees
Fahrenheit. Excessive heat can cause serious damage to the hydraulic components, and
excessive leaking of oil. As a rule of thumb, the oil is too hot if you have difficulty keeping

your hand on the tank for 3 or 4 seconds. 1f heat builds up check hydraulic system for problems,
stuck valves low oil etc. can cause oil to heat up. Repair as soon as possible.
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SECTION 5

ELECTRICAL SYSTEM
INSPECTION & MAINTENANCE



Electrical System Overview

The Star Force Amusement Ride is composed of two control systems:
Ride Lighting
Motive Control
The following indicates each of the major components of each system and there function.

Ride Lighting;

Main Ride Lighting: Main sweep, spinner and arm lighting is controlled through a solid state

flasher located on the top center of the ride. A pre programmed electronic controller signals a

group of solid state relays to open and close, this in turn causes the lights to flash in the desired

pattern. Each group or channel of light has it's own relay and fuse (or circuit breaker if supplied).
Current is supplied off main disconnect to circuit breaker, through a contactor, followed by commutator
rings to the flasher itself. The circuit at the source is also protected by a ground fault interrupter. In the

case of a ground fault the entire circuit will be shut down.

Vehicle Lighting: Each vehicle has a set of halogen and incandescent lighting. Current is supplied
from the main disconnect , through a circuit breaker, a contactor, and commutator rings. Located
in each vehicle is a transformer which reduces the incoming voltage to 24 volts which in turn
operates the 12 volt lighting by having every two lights wired in series. Light wired in this way

will cause both light in the series to go out if only one bulb fails. It is only necessary to replace

the failed bulb to allow both to light. The transformers are protected by a fuse located on the

back of the car. This circuit is also protected by a ground fault interrupter located at the source.
Inthe case of a ground fault the entire vehicle lighting system will shut down.

Platform Quartz lighting: Located around the perimeter of the ride platform are four light poles
holding three 500watt quartz lights each. Current is supplied from the main disconnect through a

circuit breaker, and contactor. This circuit is also controlled by a ground fault interrupter which
shuts down platform lighting in the case of a ground fault.

Al lighting systems are controlled via toggle switches located on the operators control panel. These switches
activate the contactors which close and supply current to the lighting systems. The following indicates each of
the components common in each system along with proper maintenance information.

o Main Disconnect: This switch located on the main electrical panel in close proximity to where the service
electrical connections are made. This switch is fitted with a safety off mechanism which prevents the power
from being on when electrical panel door is open. This safety devise should always be in working order.
Attention should be made to all electrical connections, assuring that they are tight and in good condition.



s Ground Fault Interrupter ( GF1): Each branch circuit, off the main disconnect has a GFI installed. The
GF1 will detect very small leakages to ground and are very sensitive. They can trip from even small
amounts of moisture. Since they are very sensitive they offer a high degree of safety. If tripped faults must
be found before system can be turned on. Each GFI has a test button, pressing this button will trip GF1
insuring proper operation. Reset switch to put back in operation.

o Circnit breakers: Each branch circuit is also protected by a circuit breaker valued in amps for maximum
load for each circuit, It is extremely important to keep connections to these circuit breakers tight in order
to insure the best connection. If connections become loose wires can heat up and burn causing serious
damage to system. Never substitute a circuit breaker with one of a higher amperage without first
consulting with the factory.

¢ Contactors: The contactors are used as mechanical switches to supply power instantly to the lighting
circuits. Each contactor has a set of fixed and mobile contacts. The mobile contact are drawn into the fixed
contacts through a magnetic solenoid. Coritrol of the solenoid coil is accomplished through the toggle
switch on the console. As in all electrical components it is necessary that all connections are tight.

+ Terminal blocks: At the base of each of the electrical panels are a row of terminal blocks these are used to
make the connections from the panel to the outside wiring. These connections should be checked for
tightness.

» Flasher enclosures: All electronic flashers are composed of electronic boards, supply transformer, circuit
breakers ( or fuses), terminal blocks, and solid state relays. It is important than this equipment be kept
clean , free of moisture an all connections be kept tight. When replacing relays a silicon heat sync paste
must be used to aid heat transfer to the aluminum heat sync. Neglecting to do this can cause the relays to
fail prematurely

» External Wiring: All external wiring is of high quality wire, designed for outdoor use. All wire should be
checked on a regular bases for any damage and any repairs or replacement should be made immediately.

+ Incandescent Lighting: Check plastic light fixtures to assure bulb, and cover caps are tight to prevent
them from coming loose while ride is in motion. Replace any cracked or broken glass on platform quartz

lights and car spot lights.

Ride Motive Control System:

All functions of the pumps, motors, cylinders of the ride are controlled through a programmable logic controller
(PLC). This PLC is located in the operators booth. A pre- programmed EPROM (chip) incorporated in the PLC
directs all functions concerning each ride cycle. The EPROM is factory set and cannot be changed without the
use of a programming unit and new EPROM. On the face of the PLC are led (lights) with associated numbers,
these numbers represent individual functions of the ride cycle. Each number is indicated on the electrical
schematic with its function. It is important that the PLC remain clean and free of moisture. Check regularly to
insure unit is mounted solidly in cabinet and all screw connections are tight. Review supplemental information on

PLC in this manual before any repair is attempted. The following is a list of the major components of the control
system, there function and maintenance.
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Motor Starter and Overloads: Each of the five electric motors which drive the hydraulic pump, center
and spinners have an overload relay . The overload relay is designed to protect the motor if increased
loads caused by shorts, hydraulic pump, gearbox, or other component failure occur. If an overload trips,
investigate wiring and motor for cause before resetting. Like all electrical components make sure all
connections remain tight at all times. Loose connections will cause the wires to heat up and possibly
cause damage to the motor.

Control Transformer: The ride is equipped with a 500 VA isolation transformer with a 220volt 1P
primary and a 115volt 1p secondary. This transformer is used to protect the control circuit and provide a
constant steady supply and protect from spikes and sharp changes in voltage. This transformer provides
power for all contactors, timers, and the PLC. There are additional taps on both the primary and
secondary side of the transformer. It is important that the secondary voltage be between 115 - 120 volts
for proper operation of equipment. When changing primary power supplies voltage variations can occur.
the tap on the primary and secondary side of the transformer can be moved to meet incoming voltage
thus keeping your secondary voltage at the proper output.

Ground Fault Interrupters: See Lighting Section

Circuit Breakers: See Lighting Section
Motors: All motors are 220 volt 3P totally enclosed and require no regular maintenance. It is important,
at lease annually to check the wire connection in the motor and assure the seal on the wire connection

cover is intact and tight.
Solenoid Coils: Located in the center on the arm lift manifold are three directional valves and one safety

dump valve. each solenoid coil of the valves has a electrical (DIN) plug. Check to make sure that these
plugs are in good condition and the screw which holds them in place is tight. The Plugs have a seal which
prevents moisture from entering electrical connection, but if a plug becomes loose water can enter
causing a ground fault and in turn tripping the control GF1. Also direct application water can leak into
plugs, so it is important when cleaning to avoid this area with direct water sprays.

Commutator rings: In the bottom center of the center column and in the bottom center of the spinners
are groups of commutator rings. These rings through contact with brushes transmit the current as the ride
rotates. These commutator rings require a minimum of maintenance. Make sure all power is off before
preforming any maintenance on the commutator rings. Inspect rings and brushes monthly to assure
rings are clean and brushes track properly. Adjust if necessary. Cleaning with a dry rag is all that is
necessary to keep the rings in good operating condition.

Terminal Blocks: See Lighting Section

Wiring: See Lighting Section
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voLTe AMPERES He
230 380 60
230 380 60
230 380 60
127 60
MOTORS
Arm Pump Idle 29 Amperes
Running Nominal 80 Amperes
Peak 155 Amperes
Main Drive Peak 120 Amperes
spinners Peak 150 Amperes
0i1 cooler 2.2 Amperes
COMMENTB! =
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post Lights

platform Lights

Car Lights

Ride Lights
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L1

L2

L3

97
120

104
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110VAC CONTROL

Primary 1 Amperes

Secondary Amperes
24VDC_CONTROL
Input Amperes
output Amperes
RCD_SETTINGS mA t(ms)
1RCD 300 500
2RCD 30 100
3RCD 30 30 fixed
1RCCB 30 "30 fixed
2RCCB 30 30 fixed
3RCCB 30 30 fixed
4RCCB 30 30 fixed
5RCCB 30 30 fixed
6RCCB 30 30 fixed
7RCCB 30 30 fixed
8RCCB 30 30 fixed
McCB BETTINGS
icnB 125 fixed Amperes
2CRB - 125 fixed Amperes
3CB 125 fixed Amperes

COPYRIGHT RRYANT ELECTRICAL LTD 1994
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operator Console
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COPYRIGHT BRYANT ELECTRICAL LTD 1994

Page 8 of 10

Amperes

Tested

OK
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FUSE RATINGE

cars 10 Amgeres N
1.7/4 % /3

spinner Channels 10 Amperes
1.%/4 X 7/

COPYRIGIT BRYANT ELECTRICAL LTD 1994
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IMPORTANT NOTE

Residual current devices (RCD and RCCB) are
installed on this ride for personnel and
equipment protection. They are intended to
minimise the risk of electric shock and should
pe tested at regular intervals. Any device
that does not trip immediately on test must be
replaced with an identical device.

The ride must never be operated without the
ground fault devices (RCD). it is dangerous

to do so!

The ride must be connected to earth and
properly grounded. Never operate the ride
without proper grounding.

COPYRIGHT BRYANT ELECTRICAL LTD 1993
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DYNAMIC BRAKING UNIT

EC SERIES
INSTRUCTION MANUAL
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fteraeading this manual; keep it at hand for futire reference.
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SAFETY

DANGER HIGH VOLTAGE

Motor control equipment and electronic controllers are connected to hazardous line
voltages. When servicing drives and electronic controllers, there might be exposed
components with cases or protrusions at or above line potential. Extreme care
should be taken to protect against shock.

Stand on an insulating pad and make it a habit of only using one hand when
checking components. Always work with another person in case an emergency
occurs. Disconnect controllers whenever possible before checking controllers or
performing maintenance. Be sure equipment is properly grounded. Wear safety
glasses whenever working on electronic controllers or rotating electrical equipment.

CAUTION

This unit is for use with inverters with both DC positive and negative terminals
available. It cannot be used with inverters with built in braking, or with inverters
where the DC link buss voltage is not available.

Read the inverter manual thoroughly to ensure compatibility, if in any doubt consuit
your supplier.



SPECIFICATION

The EC Series Dynamic Braking Unit can be used with both low and high voltage
inverters.

When used with high voltage (400 volt class) inverters the EC Dynamic Braking
Unit must have a supply voltage of 380-415 volts, line to line. The unit will then
operate when the DC link voltage reaches 660 volts.

When used with low voltage (200 volt class) inverters the EC Dynamic Braking
Unit must have a supply voltage of 220-240 volts, line to neutral. The unit will
then operate when the DC link voltage reaches 360 volts.

Ensure the internal link selection is correctly made for the voltage being used.

TECHNICAL DATA

Mains Supply 220-240 Volt AC / 380-415 Volt AC
Rating KVA |Rating KVA [Maximum {Minimum
Size/Type Model 660 Volt 360 Volt Current  |Resistance
DC Link DC Link Amps Ohms
EC12249 5.7 3.2 8.6 80.0
Size 2 EC12250 8.6 4.9 13.0 55.0
EC12251 11.0 6.0 16.0 45.0
EC12252 15.0 8.3 22.0 35.0
EC12254 23.0 13.3 35.0 20.0
Size 3 EC12256 43.0 20.0| - 53.0 15.0
EC12258 46.0 26.0 70.0 10.0
Ambient 0-40 Centigrade

B 8 2 B EBE E E ENENNBMNNN |
| N
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LAY OUT SIZE 2

indication

LED 1 Clear Unit Active
LED 2 Red Wrong Polarity
LED 3 Green Unit Ready
LED 4 Yellow Power Supply

Fusing

Size 30mm x 5mm - Tamp

TERMINAL DESCRIPTION SIZE 2

Terminals 1 -3 DC Link Connection. 1 = DC negative, 2 = DC positive
Terminals 2 -4 Resistor Connection. In series with the braking resistor a

thermal relay should be fitted to protect the resistor. It should
be rated at the nominal current of the resistor.

Terminals 5 -6 Power Supply. See specification label.

Terminal 7 Earth

Note : For single phase (line and neutral) supplies, connected to a low voltage
inverter, the 360 volt link should be bridged. For three phase (line to line} supplies,
connected to high voltage inverters no link is necessary.
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LAY OUT SIZE 3

Iindication

ILED 1 Clear Unit Active

LElﬁ 2 Green Unit Ready

LED 3 Yellow Supply Under
Voltage

Fusing

Size 32mm x 6.35mm
2amp/415volt

TERMINAL DESCRIPTION SIZE 3

Terminals 1 -3 DC Link Connection. 1 = DC negative, 2 = DC positive

Terminals 2 -4 Resistor Connection. In series with the braking resistor a
thermal relay should be fitted to protect the resistor. It should
be rated at the nominal current of the resistor,

Terminals 5 -6 Power Supply. See specification label.
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CONNECTION DIAGRAM - SCHEMATIC

Earth E
DC Link Negative 1
Resistor - 2
Trip DC Link Positive 3
4
L1 5
N (L2) 6
Earth 7

EC SERIES
DYNAMIC
BRAKING
UNIT
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Vickers Systems

Ltd.

PARTS LIST

Installation drawing:
REV A:

|Inst procedure:

Parts List for:
TR STAR ARH LIFT MANITOLD

1ah. on assy. drawing

NDivisinn:

Nistribution:

|I\ssr,-nbly No.:

Release-typo:

|Release—da(é:

ll\m.v-t.'ovr:d b);:

Vickers Havant 13.04.91 S ITHGRAM
Date last changr: Circult diagram Ho.: N-Sheet: Page:
13.01.91 tn 2127.00 171 1/1
N Quotation No.: 9404017-A Quotation title: (PS 2427) TRI STAR ARM LITY e
A
H Customer Ho. @ 01206501 Customny name TIVOL1 ENTERPRISES LTD
E
__\-Ilclmrs Cust. Oty. Hame Order code HSCR
Ass. No. Mode lcode Supplier
T R REV A: (ORIGINAL) 13.1.91
0.1 1 | Hanifold Block NN DRAWING **** Vickers
1 1 | Directional Soleniod Valve 565716 SV3 16 0 0 115AG Vickers
Screw-1n Cartr bdge
2 1 | Directional Solenlod Valve 565716 Sv¥3 16 0 0 115AG Vickers
Serew-In Cartridge
3 1 | Directional Solenind Valve 565716 SV3 16 0 0 115AG Vickers
Screw-in Cartridge
4 1 | Directional Solenlod Valve 565716 V3 16 0 0 115AG Vickers
Screw-1n Cartridge
L] 1 | Relief valve 565568 RV3 10 S 0 36 Vickers
Serew-1n Cartridge
6 1 | Relief Valve 565568 RV3 105 0 36 Vickers
Screw-In Cartridge
7 1 | Relief Valve 565568 RVI 10 S 0 36 Vickers
Serew-1n Cartr ldge
8 1 | Check Valve 565615 w3ilrolo Vickers
Screw-1n Cartridge
9 1 | Check Valye 565815 (vaitor 010 Vickers
Screw-In Cartridge
10 1 | Check Valve 565045 cviiopro1o Vickers
Screw-In Cartridge
1 1 | Check Valve 565845 cvaioprPoio Vickers
Serew-1n Cartr ldge
12 1 | Check Valve 565845 (v31oprolio Vickers
Screw-1n Cartridge
13 1 | Check Valve 565815 cvior 010 Vickers
Screw-1n Cartridge
11 1 Test Polint 174785 16061701 nsp-20008 Hyd Sys Prod
15 1 | Test Polint 1/478SP 1606TP01 HSP-20008 Wyd Sys Prod
16 1 | test Point 1/4°85P 16067P01 1SP-20008 Ntyd Sys Prod
17 1 | T1ow Control Valve 708148 EFN 06 21 B Vickers
18 1 | Flow Control valve 708148 | EFN 06 21 B Vickers
ng 1 | Flow Control Valve 708118 EFN 06 21 8 Vickers
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SECTION 7

LUBRICATION INFORMATION




Lubrication Schedule

Component Location Frequency

Lubricant

Main center column slewing ring At base of center column Daily
on deck near drive pinion
4 Grease fittings.

General Purpose
Lithium Grease

10 pumps each fitting
while ride turns slow

Center ring and pinion gears Through pinion Gear Weekly
cover guard.

General purpose
Lithium grease
Apply directly to
gears while ride
rotates slow until all
gear teeth coated

Sweep arm pivot bushing. End of pivot shaft General purpose

3 bushings, 1 per sweep 1 grease fitting per sweep  Daily Lithium grease
5 pumps each fitting

Spinner slewing ring Outside surface of bearing ~ Daily General purpose

3 bearings 1 per spinner 3 places each bearing Lithium grease
5 pumps per fitting

Spinner ring and pinion gears Inside spinner hub from weekly General purpose

1 ring, 1 pinion per sweep underside o Open gear lubricant
Apply directly to
gears until lightly
coated

Vehicle pivot joints Each end of vehicle frame ~ Bi Weekly ~ General purpose

2 ball joint per car at hanging point Lithium grease

Clean & wipe small
amount on ball
surface




Tilt out hydraulic cylinder pivot points
2 places per cylinder. 3 cylinders

Each end of hydraulic
cylinder at pivot joint

Monthly

General purpose
Lithium Grease
5 pumps per fitting

Hydraulic Resivour On the center colume Weekly Check level
Annualy Clean tank strainer
Bi-Annualy  Change oil.
Motor Gearboxes At spinner center & ride Monthly Check level
center
Annualy Change oil



SECTION 38

TROUBLESHOOTING



SECTION 9

SERVICE BULLETINS
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SUPPLEMENTAL INFORMATION
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OPERATOR'S MANUAL
FOR THE

SERIES 12
HYDRAULIC & ELECTRIC WINCH

- SAFETY PRECAUTIONS AND GENERAL APPLICATION
- MOUNTING SPECIFICATIONS |

- ELECTRIC ENGINEERING & PERFORMANCE DATA -

- HYDRAULIC ENGINEERING & PERFORMANCE: DATA

- REPLACEMENT PARTS INFORMATION g

! CAUTION !

~ Fully read and understand this manual before installation
~and operation of winch. Save this manual for future

reference.
Warn Industries, Inc.
13270 S.E. Pheasant Court
Milwaukie, OR 97222

Phone: (503) 786-4464 FAX: (503) 786-4452
P/N 27905 REV. C0



SAFETY PRECAUTIONS AND GENERAL APPLICATION

| WARNING !

Careless operation can result in serious injury or
property damage. Read and understand all safety
and operating instructions before installing and
operating winch. These instructions are installation
instructions for the Warn Industrial, SERIES 12
Hydraulic and Electric Winch.

|| ! CAETl_ON l=||

e DO NOT EXCEED THE LINE PULL RATING SHOWN
ON THE IDENTIFICATION LABEL. :

e DO NOT EXCEED THE MAXIMUM RATING OF THE
WIRE ROPE BEING USED.

e« THE WINCHES DESCRIBED HEREIN ARE NEITHER
DESIGNED NOR INTENDED FOR USE OR
APPLICATION TO EQUIPMENT USED IN LIFTING OR
MOVING PEOPLE.

o THESE WINCHES ARE RATED FOR INTERMITTENT
DUTY OPERATION ONLY.

« OVERHEATING THE MECHANICAL BRAKE MAY
RESULT IN PERMANENT DAMAGE TO, OR FAILURE
OF, THE BRAKE. REPLACE ANY DAMAGED BRAKE
COMPONENTS BEFORE RESUMING USE OF THE

WINCH.

h@chgnicg_l_ B_r_g_ke .

Care must be taken to avoid overheating the

mechanical brake. As the load is increased, the
duration of brake use must be reduced to limit the
brake temperature. Allow adequate time for the
brake to cool between uses. The smoothness of
operation of the mechanical brake will improve as it
is broken in during initial use.

1. Before initial use of your winch, test for proper operation.
KEEP HANDS AWAY FROM WIRE ROPE AND HOOK
WHILE TESTING WINCH.

2. Never touch the wire rope or hook while they are in
tension or under load. Even at rest, the winch may have
wire rope in tension.

3. Never handle the wire rope or rigging while anyone is at
the controls or while operating the winch.

4. Always stand clear of the wire rope and load during the
winching operation. Keep helpers and spectators at a safe
distance. If a wire rope pulls loose or breaks under load, it
can lash back wilh tremendous force.

5. Always be certain the rigging that you intend to use is
capable of withstanding the load. Never put the wire rope

10.

11.

12.

13.

14.

15.

around an object and hook it back to the wire rope. This
will cause damage to the wire rope.

Never use the winch with less than five wraps of wire rope
around the winch drum. With fewer wraps, the wire rope
could break under loose from the drum under heavy load.

(On SERIES 12 hydraulic winches only); The wire rope
must always spool onto the drum as indicated by the drum
rotation label on the winch., Hydraulic winches are
equipped with an automatic brake and WILL NOT
FUNCTION if the wire rope spools in the opposite
direclion. The wire rope spooling can accidentally be
reversed by running the wire rope all the way out and re-
spooling in with the control switch in the "Power Out”
mode. NOTE: SERIES 12 electric winches, provided with
this manual or built after 2/93, have a bi-directional brake
and will work with wire rope spooled on either direction.

Never exceed the rated capacity of the winch. Know the
weight of your load.

Operate the winch controls smoothly, and slowly take up
any slack to avoid shock loads which can momentarily far
exceed the winch and wire rope rating.

To prepare rigging for heavy loads, unspool wire rope and
tightly level wind rope onto drum. Make pulls with minimal
wire rope on drum. This will minimize wire rope damage,
such as mashing and kinking, caused from top layers
pulling down into bottom layers when short pulls are
made. The greatest pulling power is available at the First
Layer on the drum, decreasing with each successive
layer.

Always pull as straight as possible to minimize the buildup
of wire rope on only one end of the drum. Always inspect
and carefully rewind the wire rope after each use.
Mashed, pinched, or frayed areas severely reduce the
original tensile strength of the wire rope. For safety's sake,
replace wire rope when damaged.

The life of the wire rope is directly relaled to the care it
receives. The wire rope on a new winch, and any
replacement ropes, MUST BE STRETCHED AND RE-
SPOOLED UNDER LOAD before using the winch. Failure
to do this will result in wire rope damage.

Always wear heavy duly leather gloves when handling
wire rope. Do not let the wire rope slip through your
hands.

ALWAYS release the winch control when hook is a
minimum of one meler from winch. The following
procedures are important to personal safety and to avoid
wire rope damage caused by over tightening.

When spooling in wire rope, be sure to distribute the wire
rope evenly and tightly onto the drum. This prevents the
top layers of wire rope from being drawn into the bottom
layers of the wire rope and creating a "bind". if the wire
rope binds on the drum, the winch and/or wire rope may
be damaged. A "BOUND" wire rope will reel out only a



short distance and then reel back in even though the
remole control is held in the "Power Out" position. A
"BOUND" wire rope must be corrected before using the
winch. Should the wire rope become "BOUND" connect
the hook to a load, then by alternately "Powering In" then
"Powering Out", the wire rope will usually work itself free.
In any event, DO NOT PUT YOUR HANDS ANYWHERE
NEAR THE WIRE ROPE WHEN WORKING A BIND
FREE.

16. For additional safely on eleclric models, always keep the
remote control lead clear of the drum, wire rope, and the
rigging while the remote control is plugged in or near the
winch.

17. Before using winch, inspect the remote control lead for
cracks, pinched spols, frayed wire, and loose connections.
A damaged, shorted lead could cause the winch to run as
soon as it is plugged in.

MOUNTING SPECIFICATIONS

| WARNING |

Any deviation from the illustrated mounting dimensions or

instructions could cause the winch to break under load. This

would create an unsafe working condition that could result in

serious injury or properly damage.

1. The winch mounting hole pattern is of crilical importance
to the strength of the winch. YOU MUST use a mounting
hole paltern and tolerances as shown in the illustration.

2. To prevent binding of the gear train, the winch must be
mounted on a surface that will not flex when the winch is
in use. Also, the mounting surface must be flat within
50mm (.0207). If necessary, use shim stock to insure
even mounting. '

12.04.03"=

r—— 4 B0+ 76nn ‘—'“’]

& - |

| 1 —

25.4 t.760n 1YP
= 73130 (5117 HLE,BX 1.04.03°

MOUNTING OPTION "A"
@ 13nn (.511°) LE, AX
. _i_ |

L_ 12.0£.03"= __I 31,75 £.760n

34.80%. 7600 1.25¢.03°

MOUNTING OPTION "B
MOUNTING HOLE PATTERN

* Dimensions shown in the illustration are for the
standard SERIES 8 Winch with the 10 in. (254mm) long
drum. If your winch has the short 8 in. (203mm) drum,
this dimension changes to 10.0 £ .03" (254 + .76mm)

3. 'When mounling the winch, use all eight (8) mounting
holes for the mounting option (bottom for up-right mount,
side for low-mount) and use M12 x 1.75, material class
8.8 or belter bolts. When selecting mounting bolts, ensure
that the ends of the bolls extend between 16mm (5/8)
and 27mm (1-1/16") into the drum support caslings. Bolls
that are too long can damage the drum support, and bolls
that are too short will have inadequate thread
engagement. If your winch is supplied with 35mm (1-3/87)
long bolts, they must only be used with 6mm (1/47) to
16mm (5/8") thick mounting plates. The washers supplied
with these bolts must be installed under the bolt heads.

4. One tie bar may be moved to an alternate location for wire
rope clearance. ALL THREE (3) TIE BARS MUST BE

USED.

__ FASTENERS

During the course of normal use, the fasteners may loosen.
Periodically check the tightness of all fasteners. Replace any
damaged fasteners.

L! CAUTION !

The wire rope must be Installed as shown in the
illustration. (On SERIES 12 hydraulic winches only); The
wire rope must spool onto the drum according to the
drum rotation Jabel on the winch , or the brake_WILL NOT

FUNCTION.

NOTE: SERIES 12 electric winches, provided with this manual
or built after 2/93, have a bi-directional brake and will work
with wire rope spooled on either direction.

Install the wire rope by pushing the end of the wire rope into
the anchor hole in the drum tube. NOTE: A small piece of tape
around the end of the wire rope will make installation much
easier. The wire rope must extend to the other end of the
hole. Torque the set screw to 12-15 Ib.in.(16-20 Nem). Do not
over lighten, as this may cause the set screw threads to be
damaged.




HYDRAULIC SPECIFICATIONS

' CAUTIONTl

e Do not exceed the maximum recommended hydraulic
pressure or flow of any of the components used.

s The winch control valve must be a tandem center
type valve ( A & B work ports blocked ) to Insure
proper brake operation. Failure to use proper control
valve could cause brake faflure resulting In serlous
injury or property damage.

e The winch works correctly only when hydraulic
system components are correct.

NOTE: The pictorial diagram and lhe following descriptions
are intended only as a general guide for reference use. For
specific recommendations on component selection, inter-
conneclion, layout, and use, consult a knowledgeable
hydraulics representative.

HYDRAULIC FLUID

The hydraulic fluid used with the winch must be an extreme
pressure, anti-wear hydraulic oil with oxidation and corrosion
inhibitors. It must contain a foam suppressant, and have a
viscosily rating of (700-800 cST at 38 DEG. C).

1. STRAINER: This removes larger particles from the

hydrautic fluid.

2. MOTOR: This is the power source for the hydraulic
system. It must be adequalely rated to supply the required
power. It can be a power take-off (PTO), belt drive from a
gasoline or diesel engine, a large electric molor, elc.

HYDRAULIC PUMP: This converts the mechanical power
of the molor into hydraulic fluid power. It must be
adequately rated to supply the system with enough power
for proper performance (see the performance chart for
required motor "flow inputs”).

PRESSURE RELIEF VALVE: This is to limit the system
pressure to a sale level (one which will not exceed the
maximum pressure raling of any of the components
used).

The pressure raling of the winch motor is determined by
(a) the maximum allowable pressure at the motor intet port
and (b) the maximum allowable pressure drop across the
motor. Pressure drop is defined as the difference between
the inlet pressure (P1) and the oullet pressure (P2) at the
winch motor (item 8 in the diagram). Exceeding the
maximum inlet pressure may damage the molor.
Exceeding the maximum pressure drop may cause failure
of winch components. Maximum allowable values are
shown in the following table.

MAXIMUM MAXIMUM PRESSURE
MOTOR PRESSURE DROP ACROSS THE
TYPE AT THE MOTOR (P1-P2)
MOTOR INLET
PORT (P1)
4.5 culin 2475 psl 2001 psi
74 cc (170 bar) (138 bar)
5.9 cu.ln. 2475 psi 1537 psl
97ce (170 bar) (106 bar)

5. THREE POSITION VALVE: This is a three-position
tandem valve with a center-off position. In the center-off
position, the pressure tank ports (labeled "P" and "T") are
inter-connected, and the output ports (labeled "A" and "B")
are blocked off. The blocked off ports will immediately
stop the hydraulic motor rotation. This valve type is
required for proper brake operation. This valve is used to
control the three basic winch functions of "Power In",
"Stop", and "Power oul’. It may be acluated either
manually or electrically. Ensure that the valve is
sufficiently rated for pressure and flow rate.

1 CAUTION !

Do not use a standard motor valve.

6. FILTER: This removes the smaller particles and insoluble

contaminants from the hydraulic fluid. Ensure that it is
rated for an adequate flow rate. The recommended
filtration level is 10 microns nominal or finer.

7. HEAT EXCHANGER: This is a device to remove excess

heat from the hydraulic fluid. This is an oplional device
that will be required only if excess heat buildup is a
problem due to a small reservoir size, restricted hydraulic
fluid flow, extended operating periods, elc.

8. HYDRAULIC MOTOR: This supplies power to the winch.

The recommended operating temperature range is 100°F
to 150°F (38°C to 66°C). The maximum operaling
lemperalure range is -6°F to 180°F (-21°C to 82°C) . DO
NOT EXCEED THE FLOW RATING OF THE
HYDRAULIC MOTOR. ( See Hydraulic Motor Data)



9. MOTOR CASE DRAIN LINE: A motor case drain line 10.
will be required in most cases. Warn supplied industrial
motors have internal check valves, and do not require a
case drain line unless the motor outlet port ( the port
connected through the three-position valve back to the
reservoir) pressure exceeds 1.5 MPa (218psi). This will
allernately be either port "A” or "B" at the three-position
valve depending on the posilioning of the valve at either
"power in” or "power out”. Check outlet port pressure in
both positions.

RESERVOIR: The reservoir is the container for storing
the hydraulic fluid. Its functions include storing all the
required fluid, helping to moderate fluid temperature, solid
contaminant, possibly heating fluid for viscosity control in
cold weather, and reducing sloshing with baffles,

SERIES 12 HYDRAULIC ENGINEERING DATA
Rated Working Load (Maximum Load), first layer............... 12000 Ib, 5400 kg
Winch Breaking Strength, first layer..........cve venvnrsnsnnneirssssnsrssssssssssssnnsssssssssssersrsssssrssseraass 24000+ Ib. 10800+ k¢
Maximum Recommended Wire Rope Diameter 7160in. 12 mm
Drum DIimeNSIONS.....c...... cecceemsiecnnsrsissnssissmssssarersemsmsssenssassmssssmsaesssssssessas Barrel Diameter: 3.5in. 89 mm

Flange Diameter: 7.75 in. 197 mm
Distance Between Flanges: 10.0in. 254 mm
Total Gear Reduction...... 36:1
Static Input Torque Requirement (To start maximum load) 1040 1b-In 117 N-m
Dynamic Input Torque Requirement (To operate maximum load) 924 Ib-in 104 N-m
Maximum Input Flow at Rated Load 15 USGPM 57 Umin
Approximate Shipping Weight 76 Ib. 3M kg
— ]

SERIES 12 HYDRAULIC DIMENSIONAL DATA

-— EMN HOUSING MAY BE ROTATED
/ IN 72" INCPEMENTS

10.00"
2nn

MOTOR AND FLANGE MAY BE
ROTATED IN 72° [NCFEMENTS
MI2 X 1.75
/— (16 HILES)
- 7/8-14 SAE
MUUNTING 7 0-RING PORT
M gt b
e 150 | 1075 ' -
- M 260nn
fﬂ \ -—-*l d| @3.50" M b l
|ﬂ S o 83nn 0
8.50" |
Faptat Nt 21Gon -
—_— - .-.--J—- - - e —m e — - — -..-:- - m']m
Lo — =g DPIIN A"
ALTFRMATE .
T1E BAR
LIMATHN i
6.00° | 12.00° . 6.73"
140nn 304 .8mn 171nn
. 2.21°
... 8.0 615nn

213mn

DIMENSIONS ARE FOR REFERENCE ONLY INCHES / MILLIMETERS




o HYDRAULIC MOTOR DATA
ﬂEHFOHMANCE FOR 11 _ mm DIA. ROPE PERFO ANCE FOR 7/16 IN. DIA. ROPE
2= 8 © - 25 .
'—?-E 6 — =T 55 2of- | TTTTLLLL ""';7L’—" 1
5 E, e I (] & 15| 45Motor _| ...H;L,,./‘___ _
oo _— N BT 10 RN V= o W o \L
T w2 59 Mot 28 | ‘
5 Q [ 99 Motor vy 5 RS - 59 Motor —
. ¢ 0 —t—t . i o )
40 50 60 0 5 10 15 20
System Flow Rale (I/min) System Flow Rate (GPM)

SERIES 12 HYDRAULIC PERFORMANCE DATA

WIRE 45 MOTOR 56 MOTOR
ROFE LINE PULL LINE SPEED at LINE SPEED et CUMULATIVE WIRE
SIZE LAYER 15 GPM (57 hnin.) 15 GPM (57 Umin.) ROPE CAPACITY
In, mm h. kg fmin. m/min. fymin. m/min. . meters
1 12000 5400 21 64 16 49 20 [
— o | 2 10030 4560 25 75 19 58 56 7
3 2690 3050 0 | er1 22 | 61 | e | 2
AT 7650 | 3480 T 2.0 R 78 134 40
1 12000 5400 21 64 16 a9 | 24 7
s S e T 25 7.6 10 59 53 18
3 8580 3900 20 8.9 22 (1] 07 27
4 7520 3420 33 10.1 26 7.8 126 38
1 12000 5400 21 6.4 1% a9 23 7
— 10 2 8870 4490 25 7.7 20 6.0 52 16
3 8470 2050 | 81 23 €9 5 26
1 12000 5400 21 65 168 5.0 23 7
7/16 "M | 2 __ 8730 4425 26 79 20 8.1 a8 14
3 8250 750 )] 9.4 24 72 0 24
1 12000 5400 22 [X] 16 5.0 20 [
— 12 2 10000 4360 27 8.1 20 6.2 48 14
a €050 35660 a2 0.7 24 7.4 75 23
LINE MAXIMUM PRESSURE DROP ACROSS WINCH FOR 45 MOTOR
PULL 3.5 In. (89 mm) DRUM
Layer ¥ Layer 2 Layer 3 Layer 4
. kg pel bar pel bar pel bar pel bar
o 0 102 7 102 7 102 7 102 7
2000 000 435 30 493 34 551 a8 600 2
o000 | 1800 754 52 870 60 086 68 1102 76
6000 2700 1044 72 1247 86 1421 99 15905 110
8000 3600 1378 o5 1610 " 1856 120 — —_
10000 | 4500 1682 16 —_ — — — — —
12000 5400 2001 138 — —_ — —_— — —
LINE MA XIMUM PHESSURE DROP ACROSS WINCH FOR 60 MOTOR
PULL 2.5 In. (89 mm) DAUM
Layer 1 Layer 2 Layer 3 Layer 4
tb. kg pesl bar pel bar pei bar pel bar
0 0 203 14 203 14 203 14 203 14
2000 900 377 26 406 28 450 K1) 493 34
w00 | ses 4“ 682 a7 783 54 a70 60
2100 | ez |~ sz | _e2 | e 1102 7 1247 86
_as00 | 1073 | 74 1247 e 1436 ] o —
4500 | 1305 Lot - s - e — —
5400 1537 106 — — — — — —




__Explanation of Model Number

SERIES 12 - A - 02 - 28

SERIES 12 - Designates 8,000 Ib. (3,600 kg) 1st Layer Line Pull

A - Designates Drum Rotation A = Anti-Clockwise C = Clockwise

02 - Designates Drum Size 02 = 4.0" (102mm) Drum Dia. x 10.0" (254mm) Drum Length

28 - Designates Motor 59 = 5.9 cu.in. (97cc) Hydraulic Motor
45 = 4.5 cu.in. (74cc) Hydraulic Motor
1D = 12 VDC Electric Motor
2D = 24 VDC Electric Motor
00 = No Motor

MOTOR W END

H



WARN INDUSTRIAL

e SERIES 12 HYDRAULIC WINCH
REPLACEMENT PARTS LIST

INDUSTRIAL

ORDERING INFORMATION

WHEN ORDERING PLEASE GIVE WINCH MODEL & SERIAL NUMBER. PARTS MAY BE OBTAINED
THROUGH YOUR LOCAL DEALER OR DISTRIBUTOR.

ITEM |PART NO.| QTY. | - L " DESCRIPTION - .
1 22125 1 [HYDRAULIC MOTOR, 4.5 CU. IN.
24285 1 |MYDRAULIC MOTOR, 5.9 CU. IN.

2 2596 2 |LOCK WASHER

3 16238 2 |CPSCR.1/2-13X 1 1/4 LONG

5 5553 10 |CAPSCREW, #10-24 X 3/4" LONG

6 27857 I |MOTOR ADAPTER, HYDRAULIC

7 16027 I |MOTOR SHAFT COUPLING

8 27430 1 |HEX SHAFT (INPUT)

9 13848 1 |GASKET

10 16336 2 |DRUM BUSHING. NYLON

1 1827 6  |CAPSCREW 38" X 17 LONG

12 28080 1 CCW DRUM SUPMPORT (MOTOR END), INCLUDES ITEMS 10 & 14
13 17707 3 |1EROD
14 17150 2 |OIL SEAL. RADIAL
15 13826 2 |THRUST WASHER, NYLON
16 25961 1 [RING, RETAINING
17 25960 1 [SPACER, TUBE
13 22326 1 [cCcW BRAKE ASSEMBLY, HYDRAULIC
18 22333 1 |CW BRAKE ASSEMBLY, HYDRAULIC
19 27911 1 |89mm DRUM ASSEMBLY INCLUDES ITEM 20
20 27424 1 [M10SETSCREW
21 28085 1 |CCW DRUM SUPPORT, ( GEAR END ) INCLUDES ITEMS 10, 14,AND 45

28086 I |[cW DRUM SUPPORT, ( GEAR END ) INCLUDES ITEMS 10, 14, AND 45

py) 14964 2 |GASKET
23 28102 1 [MEX SHAFT (OUTPUT)
24 24564 1 |CARRIER ASSEMBLY ( STAGE 3)
25 28090 1 |RING GEAR ASSEMBLY, SERIES 12 ( STAGE 3 ), INCLUDES ITEMS 44 & 45
26 15581 2 |RETAINING RING
27 24563 1 |CARRIER ASSEMBLY ( STAGE 2)

28 22350 1 |¥16" DIA STEEL BALL SET ( 85 BALLS)

29 21878 I [SLIDING RING GEAR

30 16149 I [SUN GEAR. INPUT

3 21009 I |THRUST PLATE

32 28087 1 CCW GEAR HOUSING ASSEMBLY INCLUDES ITEMS 31 AND 43
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INDUSTRIAL

WARN INDUSTRIAL

SERIES 12 HYDRAULIC WINCH
REPLACEMENT PARTS LIST

ORDERING INFORMATION

WHEN ORDERING PLEASE GIVE WINCH MODEL & SERJAL NUMBER. PARTS MAY BE OBTAINED
THROUGH YOUR LOCAL DEALER OR DISTRIBUTOR,

ITEM |PART NO.| QTY, . DESCRIPTION-
28095 1 CW GEAR HOUSING ASSEMBLY INCLUDES ITEMS 31 AND 43
33 15603 10 |CAPSCREW, 1/4"-20 X 3" LONG
34 15686 } DETENT SPACER
a5 1833 1 COMPRESSION SPRING
36 1834 1 1/4" DIA STEEL BALL
a7 28088 1 LATCH, SAFETY, CLUTCH, INCLUDES ITEM 38
38 21382 2 CAI'SCREW #10-24 X 3/8" LONG
19 15604 1 KNOB
40 28089 1 CLUTCH LEVER ASSY, INCLUDES ITEMS 39 & 41
11 15605 | SEAL, O-RING
12 27901 1 LAREL, WARNING
12 27897 ] LABEL, CLUTCH LEVER
44 27896 1 LABEL, NAMEPLATE. SERIES 12
45 27186 2 LABEL. DRUM ROTATION




1

R'j?

SERIES 12 HYDRA=ULIC WINCH REPLACEMENT PA




Ff 1OM PATRICK TONIN

[)/\TF 077/07/94
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7w qear 17ie v LEReY corpe 110
H\X l() DIC K W()()I l,h

COMP/\NY TIVOLIENTE Rmml q

nE:

Dear Dick,

Fnther to our telephone conversation, please finc
olTices in the States:

11.S Electrical Motors Division/ ] .eroy Somer

Gmerson Flectrie Co.

2100 West Florissant Avenue

St Louis, MO 631 36

‘Tel: (314) 553 1183 Fax: (314) 553 1156

Mitford. Connecticut
Yok (203) 877 1762 Fux: (203)877 2398

Chicngo, Hlinois ,
Tel; (708) 052 3500 Tax: (708) 952 0158

Memphis, Tennessee
Tel: (901) 794 5500 Jax: (901) 794 0741

Pallas, Texas
Tel: (214) 644 0470 Fax: (214) 644 0254

1.0s Angeles, California
Tel: (909) 294 5470 Fax: (909) 594 2389

st repatds
gD Al c\.:

Q“n’ﬂ'ft(“ A

l‘aluck Tonin

| e

OIFT U AT ~.M

A e

Leroy Somar Umlled

Loybainn Whon!
Prontews Meige 1Rowod
Wast Droylon
Nicdedx UNT R

tolephone |"f\"‘" AADATRA

Fore [DBOR) A20A3)

PAGE

1 helow the addresses of our regional
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) Orthobloe=2000

LUNRIFICATION . LURRICATION

Pounr fonetiomement entre -10 et 150°C, le véductenr Onhiobloc est For operation between -10 and 1 50°C, Onhobloe veducer ix shippes.
Tived, en standard, lobrifi€ avee une huile minérale extifme pression ax standard, with mineral extreme pres=ine 0l 1SO VG 22010,

1S0 VG 220 BEP*. Optlons

Optlons For operation between -30 and 1 SONC: symhctic ol Mehit SHC 629,
Pette Fonetionnement entre <30 ¢t 4 50°C: huile eymhétique Mobil SHC Reducer with hackstop: never nee extreme pressace (1),

629 avre o sans AT, It is alco |vmz_<ih|c, for operation hetween 10 andd 1 507C, 10 wee mine-
Réductenr avec antid€vitenr: jamaie Ahuile exticme pression (). enl oil 1SO VQ 100 (not ER), ban in thit cage, it i recommended 1o de-
Fntre 10 ot 4507C, it est possible dutiliger nne hoile mincrale 1SO ’ sate the reducer (1.25 minfmum gervice factor).

VG 10 (non 1P, mais dans ce cas il est recommandé de déclasser le Malntenpnce, nlt chanpe

réductear (facteur de service 1,25 minimum). _ Mincral oil: deain every SO00 hours of cperation.

Fntretien, vidanpe. - Synihetic oil: do nol require oil change. Tt ix neverheless yo-
- Iuite mindrale: vidange toutes les 5000 h, commended 1o check proper oil fevel perindically.

. ite synthétique SHC 629: ne nécessite pas de changement d'huile. Ol capacities

N et recommand€ de véiifies périodiquement le nivean d'huile. The oil capacities shown in tahle arc approximative values s dhould
Capnclté en huite he used only ae reference in determining how much oil to provide. ‘The
Lee quantités dhuile indiqndes (voir tabfean page 7) sont approxi- proper oif levele can only he determined hy filling the teducer 10 the
matives: watilizer eenlement que posr déterminer le volume dhuile 3 Ievel of the plig.
spprovisienner, Fove In mantité exacte, rempliv le rédnctenr jrgua sen

\) houchon de nivean. *f2: RP: Bnergol GR XP 220 - BLE: Réduerell SIF 220
’ FSS0: Spartan 117220 - STHELL: Omata 220.

oEx.: NI Pnerpol GR XI* 220 - HLTF: Réductelf SP* 220

1:$50: Sparan 111220 - SUELL: Omala 220,
SPARES ORDERS

COMMANDY, NE PIECES When onleting, please indieme:

Ponr toute commande, indiquer €15l vous plait - pedducer type;

- type du réducieor - desi M

- fonne: . mounting position;

- position de montage: ~ompit shalt design (G: Ichy, 1: eipht; C: hollow & N: 2 shafis end
- nature de Farhre (G ganche, 132 doit; Cr erenx & X1 2 ahwes (GID): (G D)

. éduciion exacte: . exnct ¥atiod

& de fabrication; . eerinl number;

. munéro, désignation de Ia pitee: . numbcr and designation of spare part;

e type, In polarité et a puissanece  du moteur (voir plaques «type, polarity and power of mmor (vefer 1o nameplates).

sipnatérigues).

uu" moun“ng H

' e Unlversa|

ors de asser!’ i o oo

L s cB ' jubricate sp\lne:u " g
pritier les cannelures ricalte splin p..

. u ralage Lithium tand cocP N

~ ’ (Lithium # MO S2, grade 2) 5

install motor on fantern.

R&L 697-033/0-3.91

1
\_/) Mnigtd toud ke soin arpovid 4 fa Ialwleation el au combrla dn o matdriel, Leroy Somer ne Dospite ol ha care nken In the menutacturing And Inepection pincesses ol mm peothicts,
pout garanth & 100% Inbronee de ha de hifiand, Au ¢na ot cos fullng pourntend avolr Loty Somer canoet gmmonias 100% against huibricant tenkaga. in cases whera there

dna ronsdaionene geavas mahiast on jou by sérinhé des Yien ol dnx poreotmes, B appar- torks shontd be serinns, prtting at sk the eafaly and woll heing of persony, Al la The Hies
Feut & VinetaBateus Aa prondia foviee fog préemiions mdcAzephes pow dvilor cra consd- 1neporeahity I tnke AR nocresary pracaions lo fvolt inse avantuafing oreining
feeneng ¥

ISk
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Orthobloc2000

Nomenclatnre OR1HONLOC 2000

Rep. Désipnation e | ep. Déalpnation ¢ . Rop. Désignation the |
o rater 1 016 018 clnvette de rane (clav. de rone crense) t "? bapne dnppoi nse 7 b
o plier cff sortie 1 LiF) elnvrite tou? 1IR bagie dappul nxe hd
(L1 prller oppreé t 079 clavette mle mntenr 1 110 funsehon coveie vee 2 !
ni4 chaprm 1 nao clavetie nxe 2 } n Temcheon coveite L}
ms ritrtnise nre ? { (L] clocette nxe V | 2200 1 81| £cron et poanbe e SKF 1
026 Frtratoine / nelwe O ! rn d'étanchené cind rortic ] 153 vis de rone 1
n27 rntretnice fmbee Den X ] ot Johit et cOd npposé t 154 vendeltie e 1oue [}
mi neher frint ! "2 jroint tenline 2 158 gowpifle (pignon A quene) 1
ot pipmo nee 3 1 m folmt Nilos t 156 vic dle fixtion palies 1
nt2 pignon nxe 1, prhre moteur ] m1 AENectenr Thuile sur mive motenr 1 158 vin []
on pipnon conigne aer 2 ' ms joint de bouchon 4 159 vie du chapean 014 1
sy rente de sortie: 1 [ foint Niloe 1 (k] temic hon de remplissope !
ns2 10me nxe 2 1 100 circlips E axe 4 (version arhre crewx) | 192 Bewichen de niveon )
nsa ronte conique aee 3 1 m chrclipe t ane 2 2 13 bouchon de vidanpe 1
nat romlemient pouche axe 4 1 tn2 chelipe B str arhre mateur 1 00 manille de levape t
nn2 vonlement ahoit axe 4 1 100 clrelips V nve 4 ] AlN] extractenr e crcux 1
L] roulement avant axe 2 1 n? clrelips taxe 2 06 circlips 1 Fexenctenr ?
nnd ronlement meidre axe 2 1 [AlY cales de réptage axe } x 10 plen dareft 1
n4s tomtenment dioit axe 1 1 1 vales de 1éptage nee 2 3 21 frette 1
066 voulernent paiche nxe 3 1 112 | bapue d'appei axe 4 (nrbwe creun) 1 212 chipent 1
MOTA  : ancune Intervention sur b couple conirie ne dalt ftre effecinfe en deliovs e Von de wox mieticrs np1éés L.EROY SOMER.

ORTIHOBLOC 2000 part st ~ .

Rep. Deaignation O | _Rep. Dezlgnmion Qy | Rep. Dealgnntion v
mi tnciog ] 116 DI ey, wheel (key b hoftesw shnit wheeh) [] mw? spmeer, nafu 2 2
T endeiell, gt <kle 1 n7? key tor2] 119 epacer, avic V 2
(L1 endshield, oppesite <ide ! 019 bey, motor sheft ! 140 cup plog, nvis 2 |
IR cover t RN key. axin 2 t (L1 cup plip 1
nms cpncer. axis 2 1 nR1 key, nzic 1 | 2200 15 vt annel swasher ]
0rG cpacer (rfput shaft on fefl side) t [11] seal (putpot side) 1 153 eerew (8 heel) J
n27 epmcer (ontput shalt 1Yoy b 441 1 (12 1] seal (opposite shde) ] 154 wagher, inpwt wheel 1
(A1} enatpst <hafl ' 72 "0 ring tenl 2 158 pln, shaft pinion |
n ] M3 neal t 156 bl jomnnl securing 1?2
12 pininn axic 1. motor <hahl [} o4 nil deflector 1 158 fixing holt 4
ney hevel plrdon, avie 2 1 095 phog seal 4 159 fixing bt cnver N4 L]
nst wheet, nxiz 4 1 n9R seal 1 191 Rilling plug |
(hrd wheel, axls 2 | ton retainlng ring, hnllow shaft (axix 4) 1 192 level phog ]
083 hevel mheel, nxic 3 | nt retnining ring axis 2 2 193 magnetic draln plog |
nne hearing axie 4, feft | 102 retaining ring, mator shaf | 2 iling Ing |
nn2 bearing axis 4, right 1 n retaining ving, axis 4 2 205 hollow shafl exieactor !
e henring neiv 2, front | 10?7 retaining Hng, axla 3 =7 2 206 extincion retaining ting 2
nnA Dearing avis 2, year 1 1nn <hims, nxie 3 x 20 pin 1
nas hearing acie 3, vipht 1 m ahime, Avis 2 [ " nave band (exiractorn) [}

| bearing nxis 3, Jeft | 12 s w shal s 4), 1 212 govee )
NOTE  : No work on the bevel gear may be peeformed outside wiwkshops approved by LEROY SOMER, *:1% right side, X: feft & vipht side ontpat <haft.
Flaces d'uanre Ist malntennnce poris
Toille 7 Sizr | Athee® Rep. 7
{1 Shait® val 062 063 64 068 06k ] W] )
G- 621 RS NI20SE -
2m (5 b1l RS 601t RS Aros 1208 A2 RPAL] SExtAxR AR S5a0MxR AS ILALA}
X 62" RS 608 R S5x084R AS
a-n 22211 NJ 208 £ B
34m C NI RS @R e NG wios 208 ARSIV AS | EEAEIAS | 2t
X 22201 2211 6515213 AS
O-1 221) 63l 15uixIx 10 AS .
e C W17 RS N7 RS »win anrn kRFL Y nm RSX1MIXI2 AS Rsxiinxl2 AS 775t
X 22211 22213 75xix il AS K510 AS
G-D 2215 E 22215 E Rix )i it) AS -
00t C N9 019 12208 RPA L KPR A2 95x125x12 AS 95x125x12 AS RALLL I
X 22156 22215E 25x 10010 AS 252 10x 10 AS
G-b 201E 22AUTE . ) 95xi25%12 AS -
n C )22 6022 AL nan RYALL ] kAL 110x140x13 AS 110x140x§3 AS IRMY
X 33020 3020 100x125213 AS_| _IOXIZSKI) AS
0-0_|_ 2uME_| 2INE WSKIMRIZAS | -
1M C o126 26 NMIR nma LYALP ) nu 130xl60x13 AS 1302160x15 AS 470x4
X 20200 LUNE H1Ux12 AS | _ 110k )2 AS

S 03 - 1 panche mit dhnite: Corenyy N2 2 DAL

©: G- 0 beft on ripht cide; O hodtowe shafis X2 2 owtpot shihis,

ISk




O127.. et 28..

_Nnmcnclnmrn inge nehve primah e AV
Repy. I3 algnmtbon é Rep, dalgnetion Qé ¢ Duip ¢
) e eee pigmaiie AP L " virclips 1 (pigoen miéad) [] HA] g e e 1
[TAP R4 mlue primnie t TORA chelips | ] \UA Chivene dle hopae ]
ni2 pigoen 1 " chetipe B 1 HMA chrclips? 1
ni2 e ' 1SA  Jente Wapput 1 LIy vin e chapenn ]
nal woilemwment ¢ Dbl pipmn 1 17 calet=) duppert View 06 hapne de rone tilne ]
R rendemvent ofitf arlre ' 122 cale Foppl ' 207 ronee libee !
n19 clavene de plpnon ' 152 penthons nssemblape 4
nR4 lavette mbee 1 155 povipilte (pignon Kapene) 1
(12,1 ferlnat o dianchéind 1 156 Scroam 4 *: remplis e véecrvavir e pravisse {1 Whivm 4 AMe Sy
AP Input shafl ting part list Al backstop kit
Rep. Désipnation ¢ Rep. _____._2‘.“.!5!‘.‘.‘&"‘-—-—-— _E Rep. Désignation (e
(il AT jngan Hange 1 (1] pinkon retaining viop 1 M3 heaving vover '
01z ¢ Jinpot <haft ! IRA  |retaining ring ! IR} ince key 1
n pinion | "o retnining ring | YA Jretainig sinp |
ns? wheel 1 1HSA  |rinp - | 6h serewd 1
w7 hearing (pinion sivir) ] 120 inp(s). 1)sct i frce wheel yace ]
R Beming (<haft <ide) 1 122 - t \JES_".‘!T!' J
n9 pindon key 1 152 . A -/
ned ahoft key 1 158 1
9% LNL ! 156 s 4 1 [ifl the reservoir with prease (4ithium ¥ Mo 8p)
(123 1 24, 25 & 2603 01 21,24, 25 & 2601
Nomenclature montape unlversel U -
Rep. Désipriation 4 Rep, Désignation 3 Rep, Désipnation Q¢
(L1 Tantepire 11 ' K0 joint déranchéind 1 i cnle dappni | |
ne7 Flyrinive 1 o7 jorinn Nerigee 1 15) prujens dassemblape 4 4
n1 mbre primnite ' m civelips 1 tpipren aléudy \ IS8 poupille tpipmn N ruene) ' ' |
ni} pignen ] 10811 Jeircliped L] 156 foroms A
052 rone 1 " circlipe ! 159 vie de rontre bride 1
nn? sontement o pipnon | 1ot [eate dappal 1 3 manchon 1
neR yomatement eME mive ! NN Jeate dappel 1 M bapie 1
\1‘79 clavetic de pignon ] 120 cate(s) Tappml Vien ] 205 contre bride |
»U* wnlversal mounting pard list
Rep. Designation Oy Rep Dusigntion [0} [ Rep, Dysignation ,(T—‘ *
w7 | tapanter 1 ™ ' K] ving 4
R opacer ! a1 0 ving sent { 152 ke 4
n2 input shalt 1 o2 pinion refaining ving | 155 pition pin |
n pinion 1 1080 Jertaininp shep 1 156 e R
ns2 wheet 1 " vetaining ving 1 159 SCITWS 1 i
a7 Tearing (pinion side) ] TR fring | m conpling | e’
nR hearing (=haf side) 1 0 Liep 1 kil heating <hirld |
079 |pinkm key | 120 rinpfs) Vst | 105 coumter Nanpe |

Ay




Ot 23..4 26..
4
=3 na (LT3
[LL R = a2 P
r L an nna
na an "
we [LLLY 1
a2 _ ar
ny
10
Nomcnclature moninge arbre primaire Al & unlversel U Kt antldévirenr AD
Rep. Dé<ipnation O { | Rep. INsianathon Qi Rep. Désinption [
w7 Nasee peimaire AP [} 1A Jeirclips | ' () el ente e hapoee 1
mR fterne T 1 (1] viectips B | 1A '
2 mhwe primaire ' 1”0 enle dappmi 1 1o 1
") pipnon ] 122 cntreinice ] 158 a
ns? tone 1 128 enle Fappai [} ML Leide e vonr likee [}
w7 reatlement ¢MA pigmm t 155 pempille (pignen & guene) 1 07 tome lilve J
neR rentlement t e mine [} 157 1 2 Yague Intéviome t
nm chavette de pipnen 1 n man e Gmentape 1D ] m W llrercu it 1
ORA clavette dmive 1 04 Tapre t
\J M6 i detanehdind 1 08 deflectenr dhwile 1
102 citellps £ ok pigion ! M jrind Nilos 1
AP tnpnt shaft & " U" oniversal mounting part st "AD" backstop kit
Rep. IMésipmation ié_| | Rep. DXEnbpontions (11 Rep. Désimmntion e
m7 ) 10RA prhining ring 1 LX) vwe bey ]
I } ny [} NWMA vehuining rinp L}
nae Frapant Whiale [} 1’ ] 1" weksining vinp 1
13 B4 piniim ! [ i 1 150 Hanpe e s 1
052 wheet 1 128 T ' o6 tree wheed anpe )
tw? heming (pinion <bic) 1 158 phben pln 1 N free wheel 1
0eR Beming (-halt xhde) 1 157 ATE ] L] Mo oesce e '
n phnlon key 1 mi compling €71 mewsting) ' Ml oil detlector L}
nay “haft key - | M beming 1lng !
"G ol el t R eil e ficcror 1
[102___ Dpindon eotinior, rin ] a0 | ik by shichl 1]

012y, 24,25 & 2603

O1 2303
15t putinienance poris

Pitces d'usure
1uille | Rétuction Aontage inivessel U Montage miwe primaire AP
*AP i bt mniting

Muomtsge AL avee antikivirenr AD
SAPT with AN b hatop asembly

Sirr Rntln "I wniver=al moemting
[§.] (3] o8 96 67 (12— 90 210 1] 6R 96 piil)
. 17,500 50 | WS RS 6205 25:iR AS | GWIS RS (3] NI AS [ T nun e T AS [ x pneeny
)y 56 Mo 90 6105 RS 6205 2%24tkR AS | 6206 RS (A1) 2] AS X RS 6304 20230x7 AS [ RwX 1asmy
I1m 12.5Me R | NIZOAR | ANTRS 45.-;;5/\ GRRS | M) E Vaer2e? A RIS [ M) 2071 | 35T A I P
Tl 128 | NA4YND | 6207RS | 4S«72:RA 6MRRS | NJ207E A5162¢7 A GWRRS [ NJXNIE]  3Sx62e7 A MWX 1AM
25 12580 R0 | NYXOVE 6 RS ASeTHA A AR RS | NIP2OT R Mahi2xT A GWRRS [ NI Sah2xT A pwx
) WMo 125 | NA 4 | 6207 RS A7 A | GURRS | NI2OTE 6207 A GMIRRS INJ20TE ] ¥5x6217 A RWX 1121
w0 1258000 | MUE | GRS SSxRLA A UM RS nure A% IR SME AR AL our) a7 smS ASf WX A
) 1Mo 125 ] NI20E | 6XMRS SSfMR A | GMM RS (L) 4%536257.5M.8 AS GMYI RS GUP 1527 SRS AS| RWX (AN
125 s ] NI2nE AUTNRS | SSaT2InAS | NI 2R T K11 RS 557010 AS [ oniran? NG | AT RS | 55«7 I0AS [ nwx phpreen
m S6 R AN NSk | AU RS | S5a2010 AS NEMSTE | RMIRS SSaTINAS lm‘!.mll‘.\nl? NINSE | RS | 557210 AS [ v pnen
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Orthobloc-2000

MONTAGE PENIILAIRE

Mons conzeiflons i brac de ifaction figé an socte S1* ot nyant noe
fongnenr T telle gque:

L>2x A

1 une ré<istance mécanique suffisante. Ce hras ne (ait pas partic

e notre foneniture.
*: fixation possible en SV o 85 (comsulier notre eatalopue techni-

que).

FLOTTING MOUNTING
We recnmmand a torue arm Fixed ane 51* fect and such aer

1L22 x A
(1.: torque ann lenpih). Torque ann i not supplied by LEROY SO-

NMER).
*: fixinp Men possible in S3 or §5 side (pleace sce our teclnical

cntalopuc).

COTES ARRRE CREUX ET ARRRE CLIENT
NOLLOW AND MACIINE SHAFTS DIMENSIONS

Sifent bloe
Shinck -absother

Taille Arhre crewx Arhre entrniné

m 1olow shaft Driven machine shafl

Sire

E lealen] z Jujejpi e JE2 | EY] BG4 ES §Xh9l Y | Z1

201 PITT KR BRG] (VL MR BN LEAL 1ol en ] 25170 1 10§ A1 (N1
2403 38221920 M2 S50 ] 62 2t0]t720] 70 ] 28 {100 4] 54 A
2500 1| 257] 2R n1249] 6 ] 72 | 250 anf Rs | 2 {10] 1R | 64 N2t
7603 wn]270]20ant3| 70 | RS L2600 210] o0 | 25 J1and 20 | 75 LSkl
2700 wa] wn| 2afan] ra | 95 120] 270 ron] a5 Jino] 22 | RS Jai2e
2803 s30] 1] 310jMa0f 95 | 110§ as0f300) 120 40 | 16| 25 | 100M24

VST FME IVEXTRACTION (montage - démontape)
EXTRACTION SYSTEM (mountlng - removing)

MONTAGE - MOUNTING

Joint trigee
“0)" ring seal

NEMONTAGE - DISMOUNTING

Joini togique
“0" ting seal

FIXATION SUR ARNRF, EPAULE
FIXING ONSHOULDERED SHAFT
Joint 10eitne

()" ring seal

-

FIXATION SUR ARBRE LISSE

FIXING ON SHAFT WIHTHOUT SHOULDER
Joint torigue
"0 ving seal

Y

IS




Orthoble¢-2000

Luhylcatinn_1ahle

Luhriication
N* de i hon Position de moninge - M ting poxit) Nunber of
wtilled pour; n P L1} T \2 w used plug for;
[ p— 1 1 64" s 4 3 filling phup
avemt [ a 6-ar s 4 3 beenther plep
nlvene k| 1 4 3 2 s tevel plop
vidwnge 4 ] [ 4 1 4 diain plop
Taille (hewchond
™ Votume d*hulle en Tlires « O capacities (In ires) Dimensione
Size {plue)
2% 0.9 s 53 53 LA hK Mi6XLS
2403 (K3 L LR LA 9.4 sA MI6X1S
2503 2.8 1] "t 17 — 19 " MI6XYS
wnl 4 277 n 27 pALN R 15 -
7103 6 ” s T om 6 140 bl m
2203 11 72 12 78 69* 118 40 m
*: aver pomipe de ubification *: with lubricating pumpy
* powr tailles 23, 24 & 25. % for sizes 21, 2 anl 25.
Lubrifiants Lubiricants
Templeature Conditions de fanetionnement § - f nmnlng condirions
smbiante f2-10°C JNC < £450°C +S0C < f <+70°C
Ambian sene "AI Sramlard huiles amtomabiles - ear fulwicans sant “AIY
tempetatire whhow A" avec-with “"Al)’ gant-whhout "Al” avec-with “Al)” zans-withoot “AD” without “AD"
Vicermitd 150 150 150 SAR SAN [ R¢]
Vixeosity VG 68 VG 1on V() 220 30 K020 Vi 320
nr Vinrepal Fnerpol Encrp) N SALE 0 Gear vi) Vnerge!
GR XP (-247C) 110100 GR XP 220 FrSALLRD GR XI' 320
COMRAN Mécanep ARG Colealine Mécanp Fynilux Crbeapiod Mdcanep 20
Eeuites 100 220 C2000 super 20 W/R0 .
1r Rétucrell Tatyiclia Rédctell . BT Tranecll Reéductef
SP 68 (:217C) 100 511220 SAE EI* 30W/90 S 320
13550 Tercasn 1PV 32 Spartan 17220 DX 30 HDX 3040 Spattan EY' 320
MODIL Mohil Ciear DM exira Mohil Cleor Mohiliba Mobil Cear
| 626 (-24°C) heavy 630 c 612
SHELL Omala 68 (-24°C) Telhn 100 Omala 220 Dentax 80 Spirax 15190 Omiala 320
i_li)fl\l. Curter P AR (-217°C) Asalla 75 100 Cortee 1 220 GIS+ 15Who GI1§+ 15WM0 Canter EF 320

[A Yo




Orthablo6 2000

LS 71

-

LS 132

160
180

"
o

Rep. Désignation (ié Rep. I¥signuti Qié Rep, Désignation Qi
1 it hohing 1 10 foint Féancheing 1 ERAd praiesent iy
2 rotor ] 0 Eorons of rondelles 4 R planchette V2
k] Masque hride | 72 vemileur 1 52 boite b hornes dgnipée |
B 1oniement avant | 2 cnpent de ventllatcur 1 s5¢ coupape A praisse avn |
] tiges de montape 4 1n rofidellc Pouelly 1 57* Tixation sompape ?
7 ronlement nrridie 1 1 vis de fixation capol A SRY sonpape d pratisee anitee !
! (Iaseque arvidre 1 XM clavetie |
* Pony hatene daze 160 et an-dessus,
?:p. Designation Qy Rep Designation Oy Rep. Designation Uty
1 wontreh xtivtor 1 " il xeal 1 17* prease nipple 7
2 hotor I n serews nd washers A " rerminal blowk 12
1 Hanpe ! 22 [ED] | 52 revminal by [ J )
Bl fromt hearing ! n fan cover ! s8¢ prease valve (fTront) |
5 tierodls 4 AL wave washer ) 57t tixing screws 2
7 hearing | 10 lixing sciews 4 SR Iprease valve (hick) |
8 ack endshicld | 43¢ key |
*

Onty for 160 frame or higher,

INSGR

N
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i, 283-033/b-2.9%

re meteues frein FCO TCL et FCM aont des ensembles monobloca constiluée
d'vm motenr axynchrone et dun sysitme de freinage A commande de repos

(frein de sécurit€),

Tnstallation

Pewts Vinstallation des moteurs Frein sivre les recommandations du § MISE EN
SERVICE dr Ia mustice pénérale.

S'aesurer que Ie frein esten position serrée.

Aflmentation (Voir schfmas de branchement)

104 moteurs frein b alimentation incorporée se branchent comme des molewes
standards. Tl ot Equipés dome hohine 3 conrant conting 100 V. Lalimentation
du frein est frite disectiement 3 partir du stator du motens (220 - 380, 230 - 460,
940 - 415 on 254 - 440 V) A travers ime cellule redresseuse montfe dms In
hoite 3 homee,

Pemir Jea motenrs de tensions différentes, A démarmage sous tention réduite ou
foncticnnant sous tention ou fréquence variable, il est néceasnire de prévoir
nne alimentation séparée du frein, Dnne ce ca, mccorder le pont rediessear )
wnm tension aliemative de 220V,

Penr obtenit un temps de 1€ponse tacenurei di frein av servage (nhligatoire oo
Tevape), il est néorernire de comper I'nlimentation continne du frein en méme
tempe qne cefle du moteur; gfnéntement on wrilise wm contact auxilisire du
comtactent de démarrape du motear,

Messesrage manur!

T <brie, Teo freine aom Equipfy dan écmu “Nylstop” (rep. 25) qui par vistage
promet de dreserrer fe frrin,

Pewre Yee hiring Eqnipss de trvier, poneser sy celut-ci.

Peme tes Dieine Equipés de dessenape mannel N retour antomatiqee (DMRA),
youmet e Jevier de 457 prequd In batée,

A Aptre toute manmuvre de dessrirage, ;_'n.t_s\_tge_v__gm-.__l_e_I_r_e_ig\__e_s_l__e_'_\,,pp_sili_m
serrée une foie lex apteatione de maintenance eflcctuées,

FCO-FCY. and TCM brake mators are compact wnits compiricing of an neyn.
chronons motor and a brake opersting when supply it off (fil eafe taake),

Starting wp
Tor installation, follow STARTING UP procedime detailed in goneral manual,

Mnke sure thet the brake is in braking position,

Power supply (Consult connection dingrame)

Rrake motors with built in power supply are connccted ac coandned morore,
They are equipped with 100 VIC brake coils. The biske cuil is supplicd
directly from the sintor of the mator (220 -3R0, 230 - 460, 240 - 415 or 254 -
440 V) throngh rectifier cells mounted in the jonction hox.

For motors with different voltages, started on the reduced voliage conditions or
cpetating tmder variable voliage or frequency, it is nreccessary 1o have 8
separate supply for the brake coil. In that caee, rectifier onlle muet be conpected
10220 V AC supply.

To nchieve # thortencd response time (compnlsory for hoist application), it is
necexsary to cut off the DC voltage of the hrake coil at the sane time atibe AC
voltage of the motor: wn anxilinry switch at the motor staner is geneeslly veed,

Manual release

Niakes are equipped at stanetnrd with “Nylstop” release locknut, To relense the
hiske, tighten (CW) the locknut,

Trar beakes equiped with manual refease lever, push on lever,

For hiakes equiped with amtomatic reset mannnl telease device (DMIRA), tumm
Tever up 457 (vp to stop pin).

A After any maintenance, meko_surd_that_the_bisko_is_In_bekine poritien
helore staning wp.

8550k



SCHEMAS DFE. RRANCHEMENT
MOTEURS TRIPITASES

CONNECTION DIAGRAMS
THREE 'HHASE MOTORS

Motenr 1 vitesse

2 tencions

- plaqmée 220.180V,
240 - 415V em
254 - 440V

plagués 380 - 660 v
oudiS-720V
Cannexions pour 380 on

asv ‘[

1 spred motore

2 volingen

name plated 220 ROV,
290 - NSV o

2%4 - A0V

name plated IR0 . AEN v
or 415 -T20V
Connection for 380
oS V

2 speed motors

AMoteur 2 vifesses

Motenrs__1__, hohinage

1 sension [

Moteurs 2 _ohinages

2 tentions
Comexinng ponr 220V

Connections for 220V Iﬂm

Iex bomes 1111 et 2U1 du motear sont connectées en vsine. La ligne L1 peut
ttre conneciée indifféremment A I'me on A Pantre de ces bomes prmetiant

Fiilieatiem d'un eShie § conductenrs. Pour inverser le seny de rotation, il fant

implrativemen invereee Lietl2

Imporiant: it ¢n indisprnsable de prévoir wn freinage sur réclsances hyper-

wynchrones au paesage prande [ priite vitease pous amortly Jet A-conps préjo-
diciables At mécanicmes entrainde, Dans Ie cas de résistance inuiallée aur

une phate centement, il cet impsfrmif de le faire sur ba borne 1V,

Connevions pous 380 V
Conneetions for 380 V

Mators |_winding
Lvolisge

Motors 2 windings
2 voluages

L1

Iz 2

1 |

L3

Eo

L1

Maotor terminale 1U1 and 2UT are

comnected in the factery. 11 power fead

may he eonnected to either one of these tenninale, thue atlowing to vse 8 five
tend cable. To reverse direction of 1etation, interchange 1.1 and L2 enly.

Imporvisnt: when awitchong from high spred 10 low speed, it i neceseary 1o
insert hypersynchronous resistory In the low apeed cirenit in arden te dam

pen shock londing that may
single phare resistor, it o

dnmnge thr driven mechanisns. In the eate of
be comecticd to terminal 1V1

Key

1.égende

m Grande vitesse
“5. Il Petite vitesee

% Arbre motcur

SLEROY
Y SOMER

m Hiph specd
Low epeed

Motot shall




SCHEMAS DE BRANCHEMENT
I'ONTS REDRESSEURS

Pont redressenr § 03 - S0 rectifier celle
Moteurs 2 vitesses, 2 bohinages - 2 speed, 2 winding motors

tu2l2u22U1

Pant redressenr S 05 - S05 rectiffer colls

Alimentation 2x 24 V
2x 24V ~ supply

Pranchement pour temps de réponse mccourci:

Flrver le stenp ot connecter an bomes A do contact anxi-
lisite. Ce efblnge ea ehligatnite en levape. Le pont redres-

conr § 03 ne pein free wiilicd dane ce cas: le remplacer par —_—D

wn pont S 04 avee alimentation séparée.

A comtact anzilinire

C: contacteny motenr frcin —b
M: planchette motewr frein
 —

o o

/ “’lL'ROY

CONNECTION DIAGRANIS
THREE PHASE MOTORS

Font redressenr § 04 - S04 rectifier cells
Moteurs 1 vitesse - 1 speed motors

0

04

o [l -
]

5
I

~

uit UQJI\

Pont redressenr § 06 - 806 rectifier cells

EL_‘S"- S 086
M E e
| |

P

Alimentation 11004 24 V ~
110 ou 24 V ~ supply

Connection for shoriened response time:

Remove the sieap and connect to the trerminal A af suxiliary
switch, Thit connretion, mondatory for hoisting, cannot he
need with S 03 rectilicr cells: use instend § 04 celly with se-

parate power supply.

A: suxilinty switch

o O O

C: brake motor starter

M: trake motor terminal block




A__Attention: avant tome opbration sur le frein il est indispensable de
décemnecter le moteur frein,

Régiage de Fentrefer

L. réglage de Fentrefer devient néoessnire des que le desserrage ne se fuit plus
nommalement,

- Pévicser n vin de prsitiormement 24 ct In dégnger des trous de I'armature 11,
Déviceer cette demitre A fond en agissant sur I'extérieur cranté A aide d'un
tommevits elle vient vappuyer sur Vélectro-aimant 9.

- Revisser Farnature 11 en appuyant sue In via 24: au 3Hm% yy0u renconteé (45
ponr e FOM), vieser In vis 24 et In Blaques.

Repiage du moment de frcinage

Ln plage dr tfglnpe va de 20 A 100% environ de Is valeur plaquée. Fowr avoir
Yo memnent de freinngr désié, végler In cote A gelom Ia procédire suivante sans
démentape du liein.

. §'avanrer an préalable que Fentrefer est correct (voir procédure ci-dessos),

_ Mecurer I8 eote T en introdnicant par nne des ouies de U€lcciro simant 9 vn
réglet jusqwen biife sor e dintndire extériens de Ia conronne 12 (voir schémn).
- Qe Fabaquie corexpondant su type dir frein, Elever In [-r.rpﬂuliﬂlhive mh
Iaxe M ¢ powt tn valens du mement de Freinnpe choisi fuequd Is ronthe

conespondant A In cove B mramée, et de cetie intereection tiacer Thorizontale
(7) i conpe Tave A 3 la valene d= 1#glage du houton 26 (veir exemple).

- DEWoquer le contee écron 29: végler A In cote A, en fe tonmant, fe homon 26
{pay de 100 seit un déplacement de | mm par tour).

- Le réginge texming, bloquer be contre écrou 29.

Démantage
. Conper Talimentation. - Ouvrir In hoite A hornes, repérer Jea fils et lewr
prcition (alimentation do motenr et du frein, sondes ...).
- Dehrancher Tea fils dalimemation. - Démanter le moteur frcin avec dee ontila
approprife (arrache mnyen, mrrache roulement, maillets en enir o plastique,
clels ot tommevin ealibiés, pinces A cirelips...).
- Enlever Féeron de Blocage 25,
. Déviceer te contre £cvon 29 ot In bonten de réginge 26,
. Péviecer Iee 3 vie de Tixation 31 de Félecto nimant 0, enlever ce demier en
prenant aoin de ne pae endommager Te file dalimentation.
(e Yentemble armature |11 et consanne pamic 12, dévisser Parmature pour
ta séparer de fa commonne. ’
- Netoyer les pidece:

2% In senfflette uniquement pour les paties Electriques (ni solvants ni
provinity e}

- i white spitit an similaire pour les partics mécaniques;

< wu geattoir pont Ies emboitements;

- dépraisger i hesoin te(s) disque(s) ficin et ganitire(s).
- Chanpet les joints ot vérifies Véiat des roulements,
_ Déconnecter lo pont rediessenr e véiifier Fisolement du sator (100
méprhme).
- Repfrer tontes ee pidecs défectuenses pour commande de pitces de rechange.

Remnntape
- 1 re toulements ouverts seront tepraissés avant montage (ntiliser une prainee
appropri€e sux conditions de fonctionnement).
. Lubiifing Wphtement lee arbwes et capes de ronfement.
- Ganir de genisse lee Rvme deg joints d'etanchéité qui scront remontés avee
préeantione (witiser des donilles de protection de e de clavetic).
- 1ot emboftements devant avnrer une étanchéité scrom eruluits d'une mince
conche de pite 3 joint,

Victer Papmotier 11 ang In conponne gamie 12, fnee plate A Vexi€rdeny,
_ Enlever In vis de potitionnement 24 de Félectio pimant.
- Mettie en pocition Fencemble conronne/armatire et 12 baée du resson 21
dane Félectrn aimnnt. .
. Mettre en place e reesort de preesion 2R, Te contre £cront 29 et le bomen 26
wur Ia tige de dfblocape 27; visset de qrelques tonrs le houton 26 e V'électro-
aimant.
. Ateembler s le Masqe frein 8 et fiver par fes 1 via 31 ¢t rondelles 22 en les
sotrant alternaivement jusqan seTvage,
- Régler Yentreler e Ie moment de freinspe (voir prockhinee).
- Revisser Uécron de Wocage 25 sur fa tipe 27,

KSLEROY

SOMIR 4

A Warning: slways disconnect motor befor working on the hrake.

Alv-gap adjustment

When the air-gap hecomes 100 large (release is too slow or dees not ncene at
all), it is necessary to cheek the nir pap.

- Unserew (CCW) screw 24 and remove it from hole in annatwre 11 Uncerew
armature 11 completely using notches around it Armature then liee apainct

hrake coil houxing 9. -

. Screw (CW) snnature 1 while pressing on seimw 24: when the 1" hole i
renched (" for FCM), tighten screw 24,

Rraking torque adjustment

Adjustment anges from abont 20 10 100% of hraking lorque imdicated on
hrake name plate. Niaking torque in easily adjisted without disacsembling the
hrake by adjusting the A di ion acconding 1o the following procedure.

- Make sure the air gap is properly adjneted (cee above procedure).

. Measure dimension ) between the outer prit of the tined brake ting 12 snd
the entemnal dinmeter of the beake coil honcing @ by introducing » mlerin «
vent opening of the brake coil honsing 9 (sre diawing).

- On the chan corresponding to the hoke 1y pe, draw » tine (1) pempondicular
to the My svis friom requited braking terque vatne Thic tine creeere the

enrves conresponding 1o different valnes of It Fron the intertection peint
between line (1) and the proper I curve, diaw n line (2) pempendicntar to the
A axis (zee example). Read on the A axis the proper valne for A dimencion
betwern the brake coil housing and the torque adjnetment knoh 26 (<ee
deawing).

Inosen locknut 29; adjust A by wimning knob 26 (knoh thread hax o 100
pitch (1 mim per tum)).

- Tighten locknut 29 sfter adjnetment.

Disascembly
_ Remove terminal bor cover: Jocate wires (motar, hinke sopply, thenna!
protecions ).
. Discemnect aopply wires,
. Dieconnedt brake motor from the machine.
. Dienesemble hrake motors with apprepriste woly (heming exincior, plastic
mallet, spanrecre L)
- Remove nylstop release nut 25,
. Unserew locknm 29 and tormpue adjireiment knolb 26.
. Unserew the 3 fixing serews 31 holding the brake coil hensing 9 aned remove
it taking cate not 10 damage brake coil wires.
- Remave hiake ring 12 together with the smatire 11: pnscrew Aunature 1o
separate it from hrake ring.
- Clean nll pane thoronghly:
- blawer only for electrical pante (never nse eolvent of humid proeducte);
- ute while spirit or similar for mechanical paste:
- uae scraper for fittinge:
-if neceesary degrense lining(<) and heake dige(<) with solvent,
- Replace oil seals and check hearings.
. Disconnect rectifice celts snd eheek izolation resistance (> 100 megnhime).
- Lncate all favhy pasts for re-ordering. ’

Reassembly

- Open bemringy should be vegreased before nesembling (nee grease according
10 tnning comditions).

- Lightly lubiriceate shaft and benring race.

. Cont oil seal(s) with grease, and carrcfully eemount (use protection sleeve
over keyway).

. H neeexanry, cont Tininge with » thin fnyee oof aeatan,

- Screw anmate 11 part way onto heake vdog 12, Fiat slde of anantiee mast
he facing ovtward.

- Remove locating screw 24 from hrake coil housing.

. Position brake ring 12, armpture 11 and spring thruet wacher 21 into beake
coil houting.

- Place compression spring 2R, lock nnt 29 and 1orque adjustvent kneh 26
over refense rod 27 and tighten 8 few tins the knoh 26 into the brake coil
honsing.

. Position brake assembly onta brake housing R and screw in the 3 fiting
cerews 31 and wathers 32, tighten them attemately.

- Adjust air gap and biaking torque (cee adjustinent procedures).

- Screw nylstop refease locknut 25 ento refense rod 27



. Cornect the twn hiake coil wires, thennal protection il needed then the
motor, checking that the wiring ie correet,

. Before re-mounting on the machine, check brake motor is operting properdy
and make sure, if fitted, that mraual release lever is in correct position,

- Reconnecter le pont redressenr, Jee sondex évemuellement, puis le moteur en
wasenrant que Fordre des file est cormet; refermer 1a bofte A bomes,

- Vérifier le hon fonctionnement de Tensemble et s'aztirer le cas Echéant que le
Jevier de desserage €51 comreetement placé avant accouplament A Ia machine.

3

R, - T
FCL 10D

fig. 1 fig. 2
Fco FCL
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Gulde de dépannnge.

Le frein ne desserre pas

Vérifier les branchements Electrinqnes

Régler lentrefer (= reporier an § réglages)

Vérifier que le bonton de réglage 26 n'est pas trop seeré; Wil lest, régler le moment de freinape selon Is procédure.

La tension est de 80 4 110V continu

- S'aseurer que le testenr et bien sur continy,

- PDéhrancher fes fils blen et rouge du pont redreseeur et vérifier ) Vohmmatre que In bohine n'est pas conpfe

on A In masse,

< Pamontes le frein et nettoyer touies les pidces soigneunsemoent.
-Silng colle an divg Jer um
La tension est de 110 ou 220 V alternatif

- Remplnces le poat redreszeny,

La ténsion rst de OV

- Vérifier que toutes Ioa bomes sont convenablement serrfes et q'anoin fil n'est conpé.

- Déhrancher ler fils bleu et rouge: vérifier 3 l'ohmmatre que In hobine freln n'ext pas en conrt cirevlt e d le

Mesurer Ia

g traité au molybdne ponr ambisnce e homide,

trntion entre cr

Irx fily blen
ey toupe dnki-

TNASEE,

- Changer le pont redress

I.& ferin desserre mnis In
gamiture frotie conttamment

Régler lemrefer.

Démonter le frein et nettoyer toutes len pidcen soigne!
conromne 12.

Si fe frein est du type FOM et fonctionne en position verticale, vérifier quiil est Equipt du diepositif de retenwe du ditque,

inl lew rai du fl frein B et les crane de I

“
1, af

Sinon contacter Leroy Somer.

Tempe de 16ponte s tertage
trop Jong

Réaliser le hranchement pour temps de téponse mecourd. Voir schéna.

NMement de freinape
inculfisant

Vérifier le réglage de Ventrefer et dw moment de frcinage.

- 8i In gaminre ext usée, remplacer In couronne gamie 12 (FCO), le dieque ficin |15 (FCL). 1a couronne gamie
12 ot 1a gamiture amovihle 13 (FCM).

- Si In gamiture ext grasae, In nettoyer avec un solvant, passer In srface séehée an papier de verre fin. Bviter
de metire lea doigts sur In gamiture et le disque,

- Nettnyer tontes lea pitces soignensement, spécintrment les rainures 43 flasqre lrein R et les erann de la

|
1
NDémoner 1
fe frein t
1
!

couronne 12.

Desscrrage du frein trop lemt

‘Tempy de réponse normal entre 0,05 et 0,3 ¢ (selon type). Si I temps de réponso et plus long, régler lentrefer.

Broke trouble shooting chart

Iteake does not release

Check that connections are correct.

Adjust air pap (refer to air gap sdjnsiment section)

Check that braking torque adjnstment knob is not too tight; if it is, tnscrew it one tum

Voltoge reading R0 to 110V DC

- Mnke sure yout are reading DC.

_ Ditconnect blue and red wires from rectifier cells and check with an chmmeter if beake eoil it not cut off or
eanhed.

- Disarsemble brake and clean all pants thoronghly.

- If hrake lining adheres to brake disc, order molybdenitm cowted brake disc (special for very humid ambicnt),
Voltage reading 110 or 220V AC

- Replace rectifier cells.

Voliage reading 0V

_ Cheek that all electrical conmections are tightly secured and that no wire is cut.

_ Disconneet hlue and red wires from rectifier cells and check with an ohmmeter if brake coil i< not shont
cirevited or earthed.

- Replace rectifier cells,

Operation
voltage of
tanke coil
hetweern
bine and red
wires

enke tefeasen but by

constantly

Adjust air pap.
Dicassemble beake and clean all pata thoronghly especiatly grooves in brake housing 8 and notches on lined hinke ring 12.
11 brake is FOM type and worke in vertical position, cheek that brake ix equipped with special sitachment for ventieal

position. If nat refer 1o Leroy Somer.

Miake too slonw A engapement

Check connection for instantancous response time.

Nyake torque too low

Check air gap and braking torqua adjusiment.

1 -1 biake pad is wom e, replace eranplete lined brake ring 12 (FCO), biake frn dise 15 (FCL), lined trake
1 ring 12 and movable lining 13 (FCM).

I - I heake pad e groasy, clean it with solvemt and when dry, with fine sbrasive paper. Avoid putting fingers
| on pad and brake disc smiace.

! - Clean all pans thoroughly especially grooves in brake houting 8 end notches on brake ring 12,

Disastemble
heake

Brake too slow to release

Response time between .05 and .3 sec (depending of brake sizc). If response time is fonger, sdjust sir gep.

LEROY "
[ A SOMIR




Vérifieatinn du pont vedressenr

Réalicer nne sonnctte selon le croquis ci-contre avec une pile de 4.5V, un pen
d» Gil, une smponle et 2 fiches hananes. Débrancher le poﬁ(, présenter Ia fiche
rmpe an ¢ et I fiche verte mr -2 Yamponle doit o'allumer. Fn inversan fes deux
fils, ronge au - et vert an +, Vampoule doit rester éicinte.

Cheeking rectifler celle

Crente » connrction At in the oppotite disgram with a 4.5 V battery, a small
ametint of wire, & bulh and 2 1est probea. Disconnect the recificr cetle, touch
the rrd prohe to positive and the grren to negative: the bulh ashould light up. Ry
trversing the 2 wiree, fe. 1ed (0 negative and geeen to positive, the bulb should

nea light.

62)

" Green
(aa\ TNYLSIOR-

67)
Gl

Nomenciature FCO-FCL-FCM
cp. Désignation Qi€ J[Rep. Msignati Qé || Rep. Désignstion ¢
1 cnrter ¢t stator hohiné 1 16 moyen canne i€ (FCM) 1 o cellvles (1rdressenr) 1
2 athre rtor ) 17 circlips extérieur 1 48 pIanchetie # homes moteut 1
k] flagqne avant 1 19 clavettes 2 52 boie A homes moteur 1
4 roulement cfué arhre 1 N butée du resrort 1 56 hofre A bores frein |
5 tiget d'nezemblage 1 24 vis de positionnement 1 60 clavene de bout d'nrhre !
6 circlipe intérienr 1 25 écrou de desvereage 1 61 vit de hout d'arbre 1
7 roulement c8ié frein 1 26 | bowon de rfplage dn moment (MN) 1 62 rondelle de hont d'sthre 1
R flasquie frein 1 27 tige de desserrape 1 63 vit de fixation de téle de retenue 4
9 Elreciro nimant 1 28 restort de pression | 64 téle de: rotenne de In gamitore 1
10 joint (option) 1 29 comre &cron | 65 citelips marche V1 1
1 Atmatmre ] 30 remdelle fmermédiaire 2 66 systdme powr marche venticale
12 couronne 1 k]| via de fization de Vélectro-simant 3 [ ] on inclinfe
k] garminme amovible (FCM) 1 1 rondelles frein 3 T2 (pour types FCM seulement)
15 disque frein 1 38 FCL: Nasque i édiaire 1

FCO-FCL-FUM part st _ __

Rep. ~ Designation Qy ][ Rep. Designation Qy J[Rep. Designation Qy
] Tereig and wonnd stator [] i6 rplined hib (FCM) 1 a6 reenficr celle i
2 votor and shaft 1 17 enap ring \ Ll terminal boned 1
k] drive end shicld 1 19 hrake dite keys 2 52 motor terminal hox femme t
1 drive end heating 1 2 sapring thrust - wacher 1 56 breake terminal hot frame 1
] nasrimbly rods 4 24 Jocating fcrew " 60 shalt end key 1
6 map ting L} 25 Nyletop relense locknnt ] 61 shaft end screw 1
7 nem drive: end hearing 1 26 torque adjsrment knob 1 62 shalt end washer 1
L] hrake hemsing ] 27 releare rod 1 61 lininp fixing xcrew 4
9 hiake cail hosing 1 28 compression spring t 64 lining fixing pans \
10 xeal {(opeinn) 1 29 lockmnt 1 65 snap ring for V1 position 1
1n armature 1 30 spacer 2 66 prts for vertical or
12 hinke ting 1 n coil housing fixing screws 3 to inclined moumting position
17 mavable lining (FCM) | 2 lock washers 3 7 (only Tor FCM types)
15 brake fan disc ! 38 FCL: fan housing 1

[ASS5NER
- | 7




Braking torque adjustment diagrams

FCO 71
Fch ek

Abaques pour le réglage du moment de
Fxemple / Example

freinage

NS
R

l
N
|l

rnt fort / Strong spring

\
N

‘- Ressort faible / Weak xpring

R

—Restol
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Braking ftorque adjustment diaprams

Abaques pour le réglage du moment de

freinage

_FCO 80

kcle 1slo

Ecu fisp

n - £ e « =~ €® ¥ =

R
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Caractéristiques électro-almants (320°C)

RBrake coll characteristics (at 20°C)

Tension cominne ‘Taille / Size
DC Vohage . 71 80 90 100/112 132 - 54 2132
I A 0,27 0,36 0,55 059 13 0R
100V R [¢] k¥z} 277 183 m T8 122
r w 27 36 55 59 128 82
) A 05 0.5 0,7 0e "
100 V - DA* R 4 182 197 142 108 (3]
r W 55 51 70 93 12
! A 12 1.R 20 22 LR
mnv R [¢) 17 1] 12 9 [
r w 24 36 36 41 6
! A 1R 2,2 33 L] 5
M0V -BA* R [o] " L] 6 5 1
r W 36 44 67 80 100
] A 33 29 6.1
NV -84 R [¢] 6 7 1,14
r w 67 57 127
*J: intensitf, *f: cnryent.
R: récictance, R: resietance.
I': priesance. I: power.
NA/J athie sortant ¢fié ficin. R A: ontpit shaft on theake side.
Pldces d'usnre 1st maintenance parts
Les pidcer de premidie maintenance A prévoir pour Tentictien coursm For first maintenance it ix recommended 1o keep in stock the
dot freine sont lee repiren 4,7, 12 (°CO) & TCM), 13 (FCM) et 15 (FCL) following spave parta: iteme 4,7, 12 (FCO & FCM), 13 (TCM)
ainsi que fe ot gepdee 10 dans le caz o le moleur en ext Enuipt. and 15 (FCL) and 100 the mator i equiped with oil cenl.
‘Tablcay dea roul ty et Joinls Bearings and seals part number
Rep. Taille / Size
71 80 90 100-112 132 160 180
4 6202 2RS 6201 2RS 6205 2RS 6206 2RS 6308 2RS 6309 Z C3 630ZCY
- 1 6202 208 6204 2RS 6205 2RS 6206 2RS 6308 2RS 6310 ZC3 6310Z C3
10 15x26x7 2023828 25x40x8 30x48x8 40x55x8 ASx60x8 50x65x8
Flaque moteor frein 2 6 Nrakemoter namepiate

L'_“_'Z_"

COMMANDE DF PIFCES

Rensclpnements fnMspensahles

Relever et (e plaques sipnalétigues:

1 Type mntrur, hawiewy daxe.

2- Type frcin.

1. Vitesen de rotation {min'")

A Puicemnce (kW)

8 Tencien (V).

- N o1 anmée de fabrication.

7 Moment de freinape.

R Tentinn du frein,

- Firation et pasition: pour tride indiques e O et Je 1ype de bride (RS trous
lisses on VA irons taraudés).

. N™ o dcignatiem de pidces (voir nomenclature).

. Panticnlaritée Eventueliry

Pour Uélectro-aimant 9 indiquer le nombre gravé sur la pidce.

ILEROY
[ SOMER

CEI 34 -1

MADE IN FRANCE

HOW TO ORDER SPARE PARTS

To order pleae pive all following Actalic Indicafed on nameplates:

1- Motor type and frame.

2. Rnke type. )

4. Speed roration (min ')
4-Tower (kW)

5- Vohage (V).

6- Manufacture numbes and year.
7- Reaking tenque.

8- Riske volinge.

- Fixing and position: for flange mount, give dimenvions and type of Nangre

(5 or R14).

- N® and designation of spare parts (ses: part Yist).

- 1f neceseary othey specifications.

For brake coil housing 9 quote number engraved on it.

10
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LUBRIFICATION

Peur Innctiotnemaent antre <10 o150 C, In véehicteir Compablon Ch 2000 est
Ywid, on standd, hrifA aves una hlte minérple axitdme prassion 1ISO VG
2N ERT

Options.

Pen fonctionnement entre =30 ot (50°C: holls synihétipia Mobil SHIC 629
avee ol mang AN,

féductaur avee anlidévireur: Jamals o'hulte extréme pression (ET).

Entrn -10 of 150 C, I st possible dutillser tina hille mindiale 1SO VG 100
(non EF), puals dans re cas # est recommandd de déclasser le réducteur
(facteur o ervien 125 mindmim).

Entretien, vidnnge,

. Huite mindrate: vidange loulas les 5000 h,

- Hulle synthétiqua SHC §79: pour yne lempdralure de fonctionnement altant
prsrpea 70 C, vidange foumtes Ine 25000 heures. Il est recommandé de vériller
pédodiqurement tn niveat d'hite.

Capncité en hulle

Los quaniités dhnile Indiqsées (volr Iablaau) sont approximatives: n'uliliser
srulement que pour déiniminer 1o voluma dhulle A approvisionner. Pour Ia
quanthia exacte, remplir e réductaur Jusqu'd son bouchon dn nivesu.

*Ex.. B Energol G XP 220 - ELT: Réduciell 220 - ESS0: Spatan EF220 -

SHFELL: Oimnla 220,

COMMANDE DE PIECES

Pour tovin eommanda, indineer ' vour plait:

- type dhr tAduecteus:

SAore (B, 05,00 )

- pnaithon dn montagn:

- eAcurtion axncin;

. pumden e falnination;

- niméan, déslgnation de in pltca;

- In typin, 1 potmité ot in pdanance du e {volt pinnues algnaldiiqies).

LUBRICATION

For operalion hetwran -10 and 1650°C, Compabloe tnducet is shipped, as
stnndnrd. with minetal evlieme prossuee OISO VG 220 R

Opitona.

For aperation betwean -30 and 150 € syr dhetle pil Moblt SHC 629,

Neducer with backatop: never use exlreme pressure (EF).

I I alzo possible, tor apnration brtween 10 and 150 C, o vgn mineel ol IS0
VG 100 (not EP). but In this case, W s vecommended o deote the reducors
(1.25 minkmum service tactor),

Malntenance oll change.

. Mineral olf: draln svery 5000 hours of opmalion.

- Synihetic ol - for T7< 70°C. drain evary 26000 hows of opeation It i
navartheless recommeanded Yo check proper oll Invel petindically,

Olt capacities
Tha oft capacitins shown in table are approximative valins and shnuld ha nend -
only as reference In dntarmining how much oil In provide. The preper nlf Invels
can only ba determined by filting the reducer 1o the tevel of the plug.

“Ex.: BP; Energol GN X 220 - ELF: RAédurtall 220 - ESSO: Spartan EP220 -

SHELL: Omala 220.

HOW TO ORDER

Whan ordeting, please Indicate:

- taduenr type;

- tnsign (S, RS, DD L) -

- mpunting posiiton;

- nllo exactly

- addat pumber:

. mptishns and dasignalion of spare pat;

- typo, polnrity and pownt of motor (1efer ta namepltatne).

Matrpé tea I gri apporh & 1 fabrieation ef sy cratidie de ra matdtel, Lrtoy Somar
ne pet gantiy & vie Fabeenee de ulin e hwiian, An cas ou dn léghres fulles poum-
et avol des coneAminnens gravee metiard en Joar ta sheunhd des biens of dry por-

Wateur de proveie toea teg pricaniions

connna, B appadtient § Tnefallat A
néranaalies g SvReeces e Tl gl

Despin Al the cara 1aken i the manutachining red mapection proeesees of nn o
duets. Lormy-Somer cannol guatieenien 1007 againet ybricant leakage Iy eazrs whe-
10 thess ienke eenid ba sarious, prtling of itk Ihe salety ard well bring of peopin, it e
the inapaneftiiity of the fillers fo \akn afl norazmary pracantiong o aveld theee eveoti
ine aeoming.

A ytvd

Ny 155300 9. 7.9
Avntin Al IORR YT AT
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= . Compabloc2000=2=

Nomenclature Cb 25-- 4 21--
Rep. Désignation Qté Rep. Déslgnation - Qté  Rep. Désignation Q1é
112 rondelle d'appui AV axe 2

1 carter 1 66 roulement arriére axe 3 1 1
5 flasqne palier 1 77 clavelte d'arbre lent 1 113 rondelle d'appui AR} axe 2 1
26 entrelnise 1 78  clavette de roue axe 4 1 114 rondelle d'appui AV axe 3 t
31 arhia lent 1 70  clavette de pignon axe 1 | 118 rondelle d'appui AR axe 3 |
42  pignon d'entrée axe 1 1 80 clavelle de roue axe 2 1 118/ rondelles de calage axe 2/ 3 jeu
A3 pignon arhré axe 2 1 81 clavelle de roue axe 3 1 161 vis du llagnue palier 6
44 pignon arbré axe 3 1 01 joinl d'élanchéilé axe 4 1 152 goujons d'assemblage 4
51 rueaxeq 1 92 joint lorique 1 153 vis de mue axe 2 1
52 roue axe 2 1 93 joint Nilos 1 154 rondelle de 1onte axe 2 1
53 roue axe 3 1 94 déflecteur d'huile axe 1 1 155 gounpille (pignon A queue) 1
61 roulement avant axe 4 1 95 joints de bouchon 3 166 é&crous d'assemblage 4
62 roulemenl arridre axe 4 1 102 clirclips E de pignon axe 1 1 191 bouchon de remplisssage ave 1
63 roulement avanl axe 2 1 104 circlips | axe 4 1 192 bouchons de niveau 2
64 roulement arriére axe 2 1 106 chclips | axe 2 1 193 bouchon magnélique de vidar 1
65 roulement avanl axe 3 1 107 chcllps ) axe 3 1 200 anneau de levage 1
Cb 25-- lo 21-- part Hist X
fep. Deslignallon Qty Rep. Designation Qty Rep. +  Deslgnallon Qty
1 housing 1 86 bonring axls 3, back 1 112 front iing Axis 2 1
5 endshinld 1 77 oulput shall key 1 113 back ring axis 2 1
26 spacer 1 78 wheel key axis 4 1 114 front ring axis3 1
31 output shalt 1 79 pinion key axis | 1 115 back ring axis 3 1
42 input pinion, axis 1 1 80 wheel key axis 2 1 118/ space washer axis 2/3 sel
43 pinion shaft axis 2 1 81 wheel key axis 3 1 151 endshield screws 6
A4 pininn shnft axis 3 1 91 oil seal axis 4 1 1562 studs 1
51  wheel axis 4 1 92 Oring seal 1 153 screw 1
52 wheel axis 2 1 03  Nilos bearing shield 1 154 washer 1
53 wheel axis 3 1 a4 ol deflector axis 1 1 1565 pinion pin 1
61 output bearing axis 4, front 1 95 plug seal 3 166 nuts 4
62 oulpul bearing axis 4, back 1 102 plinlon retaining ring 1 191 breather plug 1
63 hearing axis 2, front 1 104 retaining ring axis 4 1 192 level plugs 2
61 bearing axis 2, back 1 106 retaining ring axis 2 1 193 magnelic drain plug 1
65 bearing axis 3, from 1 107 relalning ring axis 3 1 200 lifling lug 1
Cb 25-- & 21-- - Pléces d'usure Cb 25-- to 21-- - 15t malntenance parls
Type Rep.
ch T T Ted 65 e el
2503 22213 NJ 211 6306 . 6207 30207 30207 "~ 75x100x10 BASL
2502 22213 NJ 211 33207 33207 75x100x 10 BASL
2403 22211 N.J 208 6206 6206 30305 30305 65xR5x 13 RASL
2102 22211 N.) 208 30305 30206 65x85x 13 RASL
2303 6309 RS NJ 205 6304 6205 6304 NJ 205 55x68x8/10 BASL
2302 6309 NS NJ 205 NJ 205 NJ 205 55x68xR/10 BASL
2203 6207 NS NJ 203 6203 6203 6203 6203 A0x58x9 BASL
2202 6207 RS NJ 203 NJ 203 6203 A0x58x9 BASL
2103 6206 NS NJ 202 6300 6202 6300 6202 35x52x10 BASL
2102 6206 NS - - NJ202 6202 6202 35x52x 10 BASL

Cb 2002: mainlenance ree,

5k 3

Ch 2002: sans enlretien.
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Ch=29;28;27,-26 —

Nomenclature Ch 29-- & 26--

Nep. Désignation Qté Rep. Déslignation Qié  Rep. Désignation Qié
1 canter ! 77  clavelie d'arbre lent 1 108 circlips £ axe 3 1
5 flasnue palier 1 78 clavelle de roue axe 4 1 113 rondelle d'appui axe 3 1
26 entrelnise axe 4 1 79 clavelte de pignon axe 1 1 114 rondelle d'appni axe 3 1
27  rondelle d'appui axe 4 1 80 clavelle de roue (52) 1 115 rondelle d'appui axe 3 1
28 rondelle d'appui axe 4 { 81 clavelle de roue axe 3 1 116 rondelle d'appui axe 3 !
31 arhre lert 1 o1 Joint d'élanchéité axe 4 1 117 rondelle d'appuii nxe 2 1
42  pignon d'enhée axe 1 1 92 joint lorique 1 118 rondelle d'appui axe 3 1
43 pignon atbré axe 3 1 93 joint Nilos 1 119 rondelle d'appui axe 2 1
A4 pignon arhré axe 2 1 94  déllecteur d'huile axe 1 1 181 vis du lfasque palier 6
51 roueaxe 1 1 95 joints de bouchon 5 152 goujons d'assembiage 1
52  roue axe 2 1 100 circlips E axe 4 1 153 vis de roue axe 2 113
53 roue nxe 3 1 101 circlips E axe 3 1 184 rondelle de roue axe 2 1
61  ronlement avant axe 4 1 102 chclips E de pignon axe 1 1 185 goupille (pignon A queue) 1
62 roulemenl arriére axe 4 1 103 circlips 1 axe 4 1 166 é&crous d'assemblage A
63 roulement avant axe 3 1 104 clrclips | axe 4 1 191 bouchon de rempliseage avec!
64 roulement aridte axn 3 1 105 circlips | axe 3 1 193 houchons dr nlveau-vidange 4
65  roulament avant axs 2 1 106 chelips laxe 3 1 200 anneau de levagr 1
66 roulement anidte axe 2 1 107 circlips | axe 2 1
Ch 29-- to 26-- parl Vst
Nep. Deslignation Qty Rep. Designation aty Rep. Designation Qty
1 housing 1 77  oulput shaft key 1 108 retaining ting Axis 3 |
5 nndshield | 78 wheel key axis 4 1 113 ing axis 3 1
26 spacer axis 4 1 79 pinion key axis 1 1 144 ring Axis 3 1
27 tingaxis A 1 80  (52) wheel key 1 415 ring axis 3 1
28 ring axis 4 1 81 wheel key axis 3 1 116 ring axis 3 1
31 output shaft 1 81 oil senl axis 4 1 117 ring axis 2 1
42 pinion axis | 1 92 "0 ring seal 1 118 ring axis 3 1
43 pinion shafl axis 3 1 93  Nilos bearing shield 1 119 ring axis 2 1
44 pinion shalt axis 2 1 94 ol deflector axis 1 1 151 endshield screws 6
51  wheel axis 4 1 95 plug seals 5 152 sluds A
52  wheel axis 2 1 100 relaining ting axis 4 1 153 screw 1/3
53 wheel axis 3 1 101 relaining ring axis 3 1 154 washer 1
61 hearing axis 4, front 1 102 pinion retaining ring, axis 1 1 166 pinion pin 1
62 hearing axis 4, back 1 103 retaining ring axis 4 1 156 nuls A
63  henring axis 3, fronl 1 104 retaining ring axis 4 1 199 breather plug 1
64  henting axls 3. back t 108 retaining ring axis 3 1 193 level-dain plug 4
65 benring axis 2, from 1 106 relalning ring axis 3 1 200 lilting lug 1
66 bearing axis 2, back 1 107 relaining ring axis 2 1
Cb 29-- 3 26-- - Pitces d'usure Ch 29-- to 26-- - 1st maintenance parts
Type Rep.
Cb et 2 63 64 65 66 ) T
2903 23121 E 22217 E 22314 E 2216 NJ 32212 33212 130x160x15 BASL
2003 23120 € NJ221SEC3  22312E  NJ2213EC3 30211 30211 105x130x12 BASL
2802 23120 E NJ2215EC3  22312E 20213 E 105x130x12 BASL
2703 22217 E NJ2212EC3 . 22310E  NJ2210 EC3 32207 30207 95x125x12 BASL
2702 22247 € NJ2212EC3  22310E 22210 E g5x 125x12 BASL
2603 22215 E NJ2211EC3  22308E 2208 C 30207 30207 B0x100x 10 BASL
2602 222165 E NJ2211 EC3  22308E NJ 22208 C 80x100x10 BASL

ISk
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Nomenclature Ch 2501 & 2101

Rep. Désignation Qté  Rep, Désignation até Rep. Désignation Qe
T canter 1 80 clavelle de roue i 154 rondelle de roue i

31 abre lent 1 01 joint d'étanchéité 1 155 goupille (pignon & queue) 1

42  pignon d'entrée axe 1 1 94 déflecteur d'huile 1 156 écrous d'assemblage 2]

532 roueaxe 1 95 joints de bouchon 4 191 bouchon de remplissage aver 1

61 roulement avant 1 102 circlips E de pignon 1 192 bhouchons de niveau 3
62 roulement arridre 1 104 circlips | axe 2 1 193 bouchon magnétique de vidar 1

77 clavelle d'arhre lent 1 152 goujons d'assemblage 4

79 clavelte de pignon 1 153 vis de roue 1

Cb 2501 1o 2101 part list

Nep. Designation Qty fep. Deslgnallon Qly Rep. Deslignation Qty
1 honusing 1 80 wheel key 1 154 washer 1

31 outpnt shafl 1 91 oil seal 1 155 pinion pin |

42 Inpit pinion 1 94 ol defleclor 1 156 nuls A
52  wheel axis 2 1 95 plug seals A 191 breather plug 1

61 bearing, fronl 1 102 retaining ring 1 192 tlevel plugs a
62 bhearing, back 1 104 retaining ring 1 193 magnetic drain plug 1
77 output shaft key 1 152 sluds 4

79  pinion key 1 153 screw 1

Ch 2501 & 2101 - Pléces d'usure Ch 2501 to 2101 - tst maintenance parts

Type B Rep.

Cb 61 (S) 62 (S) 61(BS) 62 (BS) 91 (S) 91 (BS)
2501 6310 NS 6309 30210 30209 50x110x12 60x90x10/12
2401 6309 NS 6308 6309 NS 6308 A5x100x8 A5%100x8
2301 6308 NS 6307 6308 NS 6307 40x90x8 40x90xB
2200 6706 RS 6305 6206 RS 6305 30x62x7 BISL 30x62x7 B1SL
2101 6205 RS 6304 6205 RS 6304 25x52x7 BASL 25x52x7 BASL

IS5k
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Moteurintégré

HAUTEUR D'AXE : 71 4 132

fep. Désignation oté Rep. Déalgnation o
N- Deseription Oty N- Description Oty
1 Stator bobind / Wond slnlm’ iﬂ_ . _Clvcllps de voulemgnl cdlé n‘ccouplcmenl [ Drive end bearing circlip 1 -
2 C?ﬁlrn 1 Howsing ~ 30 Joint cb!é; accouM?m / Drfve end b?ming .. o 1-

- 3 Aolor / Roter ~ L 1 _ i_ !’\_mﬂnmonl_ atridre {'Alol’-dllt‘l‘?;_ end bt-n_ring - -_T

.5 Fiasmque cd1& aceouplamant / Drive end shiokd o 1 _ _ﬂ :l_q!nl arrldra / Non-drive end seal - - - | .
[ B I‘las;m aniév.e- ! Non diive end o _-'1_ 5_9_._ Rondelle de précharge / Prefoading (Wavy) washer 1
7 ;/e'll“ﬂ";l‘" | Fan - o 1 !o_ Segmeni d'andt (circhips) / Circlip B ) 1
13 - Capol de ventitation / Fan cover R o _1 70 . _Covps df’_ boi!e_hhvgomes / .l_e_nnlnal t‘rolx . 1
14 Tiges do montage 7 Tie rods ) o 4_ 11 Boite & bornes métaflique / Metal tesminal box . - 1
21  Clavelte de bowl d'arbre / Shaft extension key 1d 74 Couvercle de baite & bomes / Terminal bes id - 1
2§_ Plaue signalttique / identification plate o "_1 8 Priesse-ttoupe / Cable gland 1-2

i 27 i de tixation du capol / Fan cover screw 4 84 ranchette A bornes / Terminal block 1
30  Routement cb ace ptenent / Diive end bearing ~ | B8 vis de planchelle / Sef screw 2
33 cuapean intélenr et accouplement / Braing ining plate 1 g‘ Barelles de connexions / Connecting bars N __3 )
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Compabloc2000 =
Moteurintégré=

Quantité d'hulte (en litres)
Cb 2000

Ch 2000
2 & 6 étages de réduction (réducleur de sorlie pour 4 3 6 élages) 4 4 6 élages de réductlon  (téducteur dentiée)
e e = Positions de montage . o Fosltions de montnge
fype fa TBs @B P BA Vi V5 V8 Type ———gE T T T Y Ve
Pk 1 A o 1 A - X £ X “—iiaAge 1040 Thae- T —25 T R TTATTT }
(hon. AR A6 AS0 425 700 67723 530 74/23 60  Ch?28-- 2.5 7R 74
Chot- A3 AN P23 220 953 30113 5.8 asnas 370 Ch27-- 16 LI X
Chog. 62 60 IR0 145 245 2003 200 24/93° 264  Cb26- 1.6 a4 14
Ch 75-- as 12 fA 768 124 125 136 13,2 14.0 Ch 25-- 05 1.9 1.9
choA. 22 25 46 43 68 76 74 79 78 Ch24-- 04 o2
Ch23.- 14 16 A0 25 38 44 4 a2 A2 Ch 23-- 04 12
oh72. 04 05 11 11 19 19 19 20 1.8 Ch 22-- 0.4 110 12
Ch21. 04 04 08 07 09 W 1.2 1.2 1.1
Cb 20-- 02 04 04 04 0,8 0.4 0.7 0.5 0.6 Types Cb 20-21-22 202415 26-27-20-29
TR aver pompe 3 e, Bouchons oig . MikIE G
Ch 2000 Ch 2000
1 étage de réduclion 1 6lago de réduction
FPosillons da montagoe
Taite B3 B8 talle o L ) I £ B
sER1 LA T A3 T 733 ——"33 A4~ ~ &2 7501 - 53 T 3§57 34T
2409 0.6 1.5 15 25 21 2.t 2404 1.6 23 2R
2301 0.0 1A 14 1.9 2.1 EX 2301 1.1 16 2.1
270 L] 06 08 L 0.6 0.7 2201 03 05 o6
2101 0,2 04 0.4 0.6 0.5 0,8 2101 0.2 03 04
Tr= Tnnni A= qiwille rdenndas s s Inldnmix ol dessis ot doe valours prondies.
N~ des bouchons sulvant position du réducteur
Ch:23-22-21-20 Ch:25-24 Ch:29.20-27-26 Ch: 8BS Ch:25--21
Position R/E N __v  Poslonf/E N 7. N__v _ Posiion B/E N _V Position R/E N__ V_ Posilon _R/IE_ N __V
2 & 3 fingre 2 & 3 &ngen 2 8 3 éingen 2 8 3 étagee 1 #tnge
B2 1 2 5 a3 1 ? s 83 1 2 8 2k} 1 23 5
2] 5 1 2 B6 S 1 2 Bé 5 1 2 BS 1 2 AR a6 3 a1 -4
R7 ? 1 5 a7 2 1 5 B7 2 1 5 vi 4@ 2 a7 2 a1 3
nA 5 2 89 5 2 1 B 5 2 1 _va 11 a®E_ B8 as 23 1
Vs 5 5 1) V5 4 5 3 Vs 6 5 2 Vs 5 1 4
v6 1{3 2 s ve 3 2 4 Vé 3 2 6 4 ...» (6): Cb21-22:23 V6 L 2-3 5
L B85 1 23 4
iTImoera T T e e T T T T ) \) 4 t 23
N/ E: rmyplissage / dvent R/ E: ling / breather V3 23 23 4
N: niveatt N: Invel B52 3 1 2
V: vidanqn V: draln B53 L} ? 1
B54 2 1 3
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Distributed auto
for cost

IR

Vxample of 8 CSH application:
Autormation of an clectro mechanteal device, produetion line



mation devices
reduction

The major concern ol any automation expert,
Cintegrator or user loday, is 1o reduce the total
time taken to implement their systems.
Machines and plant equipment, for reasons ol
compelitiveness are hecoming evennmore com-
plex. the amount of information required from
sensors and actualing devices is constantly
on the inerease. This demands more proces-
sing and interaction belween various elements
as processes hecome more complicated.

To deal with this evolution, ABB has developed
the “CS31" an intelligenl aulomalion system
offering a simple and low cost solution for
inchustiial antomation.

The key feature is “DECENTRALIZAVION™.

Small anfomatic control uwnits, connected
divectly lo sensors andd actuator devices are lin-
ked together vin o simple twisled pair over a
masimum distance of 500 m. The complele
system is controlled by a Central I'rocessing

1 Inil.

Reduction of cabling

The immediate and obvious advantage of such
a system is the dramatic reduction in wiring
cosls, with the Lwisted pair replacing the many
lenggths ol conventional control cabling origi-
nating af the central control unit and running
through the complete installation. Savings are
made an equipment used (cabling, trunking.
terminal hloeks) but also on installation time
(laying, marking of cables and checking). These
savings are subsl antinl when the application
requires the tramsfer ol many signals.




The use of o simple twisted pair makes il pos-
sible 1o nae the existing installation structurces.

For system designers, a distribmed architectu-
re gives a helter averall view. Fach machine
andd/or funetion can be processed individually
then integrated within the total solution.

Compact 1/0 Units

We are all aware ol the conslrainls on space
arouned machines in harsh industrial environ-
ments, space is thereflore of premium impor-
tance when implementing a syslem.

Due to the compact size ol The units they can
he direetly mounted within:

— a control panel next to the contactors oron
the cabinel door,

_a control console: an intelligent Central
L rocessor Unil can be incorporated within the
1 . .

b operator console which is then comnecled 1o

ODOBAA NG

The €831 system has been designed to fulfitthe —

requircments of the mosl demanding users,

with electromagnetic immunily, galvanic iso-

Jation and protection by compacl cases.

The units are suitable for mounling ona A mm
DIN rail.
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the control panel by the simple twisted pair,

— aninstallation, local to sensors and controls,
with remote connection (o the rest of the

system vin the simple twisted pair.

Modularity

Few inslallations remain unchanged in the
course of time. The system grows within its
environment and must be capable of expan-
sion and increased functionalily.

The confignration of an installation is often
altered with machines heing added and remao-
ved according to an individual site require-
ment.

The CS31 system meels these requirements
wilh built-in modularity:

— Configurable unitls.
Cortain remole umits have 8 or 16 user conli-
gurable channels for input or ontput, as scl
hy the nser program.

~ Freely extendable network.
New units (max. 31) can he added 1o the sys-
tem without a shutdown of the installation.
Further expansion of the system is achieved
with the addition of C331 bus couplers for
the larger ABE PROCONTIC 1200 and T300
syslems,

|
!
|
|
!

~ Development potential,
With the three available Central IProcessing
Units and possibility for direct conmection
of the CS31 system o the centralized ARB
PROCONTIC Jogic controllers, the user has
tailor-made performance at his fingertips.

Distributed intelligence

Intelligent lnputs and Outpuls are a major fea-
ture of the €831 concept.

07 KR

HES

The Central Processing Unils (rezn.
and 07 KT 92) have heen designed for use
intelligent remole units, with integral Inpuls
and OQutpuls,

A machine or process element can be conlrolk-
led locally by intelligent remaolte mits. The
main processor exchanges operational para-
melers with the remote units and is therefore
relieved of local control.



Interlace module
for the conneclion
1o the MODBUS
network

Masler G
{07 KR 91,
UCZAMC2ZB
or PC71)

Binary Input
—-Ror 16 npiis

Arlditional
sysiem bus
unit (NS 185,
wisted pair)

—Bor 16 user
configurahle
channnls

tplo 310 rmole
il

Two major advanlages arise with such a dis-
tribmted control architecture:

—a complete installation can be divided inlo
simple control oulstalions. Design, pro-
gramming and maintenance hecomes much
easier 1o handle,

—each control outstation can work autono-
mounsly, with the loeal hackup mode enabling
intelligent remote imits o handle their own
operation in the unlikely evenl of a fault on
the Central Processor Unit, or damage Lo the
twisted pair system bus.

Increased productivity

The productivity of an installation depends
largely upon the availability ol spares and ease
of maintenance, in addition 1o the performan-
ce of the equipment. These are major strengths
of the CS31 system.

Fxeellent availability and reliability are ensured
wilh ABRR distributed controllers heing deve-

Inpul/Output unit

NS 4185 (twisled pait)

Binary Oulput

unit
— 8 channels,

ln|elligen|\

Inpul/OQutput unit
PCZB, 07 KR 91
- upla 20 Inpuls/

12 Oulptils

upto 31 reminte
tmnils

Analogue
Input unit
— 8 channnt=
-8 o 12bil

reanhilion

trangistor
or relay

nplea SN0 m

Analogue Oulput

unit

_ 2 or A channels

~Bor12hit
resohition

Special modules

- dhah apeet ¢ otindar mnrh e
= Mobnt ronptey

— Anipfigert et paestin bras
_ Vakow mandobt berke mie

loped and produced in Farope to total qquality
standards (150 9001).

Fach of he remote units contains a dedicated
microprocessor for diagnostics and manage-
ment of the Inputs and Outputs. Short circuits.
open circuits, overloads, units not connected
or delective and interruption of the system
bus are amongst the fault conditions that are
handled by the dedicated microprocessor.

Faults associated with the Tnput/Output remo-
te units or actuating devices can be focated
and rectified rapidly and efficiently with the
extensive faull diagnostic capabhility of the sys-
ten.




mformation regaarding fanlts is displayed on |
the front panel of the lnput/Outpot units or
aceessed via a test terminal (TC7), which is |
connected Lo the Processor unit. The test ter-
minal also cnables foreed setling ol outpuls
and access lo all information for the entire

network,

Maintenance is greatly simplified because the
remole unils can be replaced with the instal-
lation remaining operational. The plug-in hase
arrangement adopted lor the wiring eliminales
the need to re-wire the lnput/Output and l
System Bus terminations.

An intelligent product

The CS31 range is based on three Central.
IProcessing Units: 07 KR 91, VCZA/U0CZ1IE and
PCZB (see lollowing conlignration examples).

* (7 KR 91 is designed Tor complex applica.
tions with a higher level of funcetionality (Data
manipulalion, PID regulation. ete)).

With the additional Systent Bas unit, the
UCZA/UCZR can control two CS31 nelworks
simultaneously, allowing the use of a vast
number of Inputs and Outputs.

PCZB incorporates all ol the functions requi-
red for smaller decentralized applications,
thus providing an excellent P'rice / Perlor-
mance ralio. When used in conjunction with
the 07 KR 91 or UCZA/NCZE unil as a slave
processor, it fully exploits the coneepl ol
intelligent distributed logic control,

Example of complex processing
with decentralized intelligence

1710 unit

VO unit

ST s

(iwinird palr)

M g7 kno
L master central
processing unl)

o

£___ Uplo 31 remole units
over a 500 m dislance

{
A =
VO

PCZ8 slave CPU
as Intelligent 1/O unit




as intelligent
1/0 units

RS 185
P {twisted pair)

-y n
' == »
V) Py !, o
Oy unlt i
10 unit

Upto 31 remote units VO unit
over a 500 m distance

\ 15 185

Example of configuration PR

High number ‘- T H

of Inputs/Ounlputs I L T

and decentralized uczancra| | oA o

intelligence g,’;:.',;'g...g I e P R ‘
i !

| i
Additionnl
4 syatewn bus unlt

rc2B slave CPU
as intelligent
17O unit

Uplo 31 remote unlits
over A N0 m distanee

with intelligent 1/0 units

oo 12
# LA

VO unit

LUy L
U
-~ . r B
A% I
!{n’c-,»l

1O wnlt

P ! /

Example of configuration for simple process

FCZB

Master cenleal

processing /v

unit

"7 Uple 3 remote units
over a 500 m distanee
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The level of flexibility of the system is increa.
soed due to the [act thal the same program.
ming package is used for the PROCONTIC 1300
Inrge multi processor system, the 07 KR 91 and
the PCZB (omder preparation).

Transparent Programming

Programming of the CS31 sysltem is very
simple. The remote Inputs and Outputs are
programmed as il they were centralized, with
a dedicated microprocessor handling all remo-
te 17O conmmunications.

All remole (uplo 500 m) sensors and actuators,
cle, are direetly accessible Lo the programmer
without the need for special commands,

All of the central processing unitls and slave
processors can he programmed with an 1BM
compatible pe, providing full test and docn-
mentation facilities. Ladder Diagram, Function
Plan and Instruction List are the languages
which are used to program the units, step
sequence programming can also be imple-
mented.

Programming Soltware is available at Two
levels:

907 PC 331 is intended for powerfal “top-
line™ applications, itis the platfonm for pro
gram development for the 07 KR 91 proces-
SOT.

= 1'C 29: this is intended for low cost applica-
tions, utilising the I'CZ1 as the master or
slave processor within a system.

Operator Interfaces

A rangie of operalor interfaces AR RS 10) and
graphics terminals (35 BS 03) are available for
the CS31 system.

These devices provide an immediate display of
the machine or plant statns, report all crvor
messages and allow process data input from
the operalor,

Central processing unit rczs 07 KR 91 07 KV 92 UCZIA/UCZH
Py am memory (instynetions) 2 K EEPROM 7 K Nash FI'RON 7 K fash F1RON 26K FITROM
Cyele time 1K By instrietions KETIH 2ms 2ms 2.5 ms
Cyele time 1 Kinstimetions
% analoggne 657 binary) s PALETITY 2% ms s
Inlerlees

125 232 ! 1 2 2

25 ARS Sestem hns 1 1 | 11
Thners 16 No limit Nev Timit 60
Connters 16 Nor Timalt Nov limit 16
Internal Mags G812 06 A006 12t
Real time clack Yes Yes Yer Yea
Rinmy 10 (with 16 chanoel uniis) 496 A6 406 092
mtegral 170 hinmy 12/8 20712 12/R -
Analoge 1,0 ’ 6732 /00 g6 REVH

N

Tutegeal 10 analogoe -




CS 31 Equipment references

Central processing units

|_\"|l‘

07 Kt

017 K1 92

HCZA/MNCTR

rezn

Supply

20V el e

UMYV ol

2V e,

29V e,

DMV ae,

20\ e,

2V ac.

Dercription

TH Istynetions

| 125185 sy=tem hns

1 RS 232 pont

(o anunahle)

Real thoe elock

20 opate/ 12 Outputs (hinmy)
1 Higgh speed counter

7K Instroctions

system bus

32 port

(o ammabile)

Real tiime elock

12 Inputs/R Ontputs (hinay)
Alopntz/ 1 Outpt (analogme)

I High speed conmtey

/16K Instraclions

1 RS 425 system hus
1 RS 232 pont
(progrannmable)
Real time clock

2K Instrictlons

1 RS 485 system huos

1 RS 222 port

Real time elock

12 fnpans/ R Ontpnl s (hinary)
1 HHyth spreed comter

~ Additional system bus unit

Type

SC7.

Deseription

RS 185 System hus couplewr

1 Line €S2 for YCZASCZR

Test/Programming trrminal

Type

17

Plug-in base

Type

7

Binary Input units

Type Supply

21V e
230V ne,

1CSE08 DY

ICSTDR F1 29V e
230V ae
1CSHIG6 DI 21 Ve

230V ar.

ICS1IG ] 24V de.

20V e

Neseription

Fest and progranmning
Terminal for VCZR;
LICZATTC71: 07 KR 91
[P N B

Descilption

Plugin din rail monnting
by Ty 1,00 anits aned
7 phogs in hases
reguited o 1CFC 161D

Neserfption

Rinpmts 21V
non isolated

Qlnpute 21V
optoizolited

16 npnts 21V
nony isolated

16 e 21V
uptevizaliled




Tomorrow’s system - today!

ABB Procontic CS31

decentralized

ABB’s automation team has been involved with a huge
variely of different processes. Solutions tailored
to your individual needs are available
from the experts via the ABB local
sales organizations for
Low Voltage
Apparatus
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Binary Input/Output uniis

Type Supply

20V e,
2V e

1esCNR il

1reciGin M Ve
JICSK 20 11 28V,
23V e

Binary Output units

Type Supply

21V el
PRI RUHEL

WSO 0g Rl

20V e,
2V e,

HWSOORYI)

Analogue Input units

Type Supply

1CSE 08 AG 21V ile.

230V o,

21 Vale,
22300V oae,

ICSK, 08 B35

Descrlptlon

8 Chanmiel veer configahle

21V ebe npts
21V e, 05N Outputs

16 Channel aser conlign-

yable Tnpat/Outpat vt
21V e lnputs

24V e 0.GA Oulpuls
Low profile case

12 s 21 Vel e,
Qypelay Ontputs
250V e /2A

Description
2 Relay Ouipals
250V o e [2A

K Teangistor Oufpots
24V e S2A

Deseription

g Channel analogne
Input unit
R Bit resnhrlion

{ Channel anatogie
Inpel anit
12 Bil resolullon

Analogue Output units

Type Supply

JICSA 01 B5 MMVde

DAV el

Descripibon

L hannel aualopne
Ol unit
12 Rityesalnlion

Analogue Input/Output unit

Type Supply

21\ e,
2V e

ICSAY 06 AG

Nescription

Analogue np /Outpnt
il L Chanoel Tt
2 Channel Chalpgl,
21 reaohtlion

High speed counter unit

Type Supply

1CSKF OR DI 21V de.

2V e,

Robot coupler card

Type Supply
¥ [ M LS

NG 3207
the 1obot

NG 6117

the robot

taken from

taken hom

Description

D igh speed connter
lnpnts uplo 50 K-

Description

2 Channel

hinary lnputs/Ontputs
motnted in 1he ol
rack (1 slon)

Gt Channet

binary Inputs;Onlpots
menmted in the rabot
tack (2 slot=)

Modbus communication unit

Type Supply

N SVde

Software packages

Type

rc2n

007 rc il

9207 IPC 32

Deseription

CSA 1o Meaths Inter[aee
(Slav e operalinn)

| ATRL RS SLATELY

Progyanmmingg et

1'C7R

Progiamming software
for 07 KRO/07 KW

Urognamming sollware

fon VICZA/VICZR




C$ 31 Equipment dimensions

Type Short deseviption Dimensions Iy mm
with unit
eanier denpginals

W X " X D

x 1o x fn

07 KR 91 Cential processing anlls
07 KT 92
HCZA Central processing anils
uezn.
IR%  x 8% x RO
87 ] Arlditional syslem bas oanll
Nt Maoddbus comnnmibeation anll -
; I3
rczn Central processing unil 123 x 60 x 115
3 :
TCZ Test progratmming tenminal 82 x 155 x M
Yoy E .
FC7 Nase 1225 «x 60 % 30
1C1IC 16 11 Rinaty nput/Ontpat nnit ] 348 g0 % 80
]
ICS Binary or analogne unils

Input; Outpat; Input/Ontput 9 % 6 g 118

1CSF High speed counter unil

B ——




