











20 METER FERRIS WHEEL OPERATING PROCEDURES

The Ferris Wheel is designed to provide a spectacular and enjoyable ride, as well as be
safe for passengers and operators. All components are designed and tested for
maximum dependability and life. As with any piece of sophisticated equipment, it is
necessary that proper maintenance and operational procedures are strictly followed. This
section describes the operational components and recommended guidelines.

A.

Ride Control Console (Figure 2.2) - Thé 20 meter Ferris Wheel is controlled by

the operator using a control console located on the exit platform. Theé following
controls are located on the console.

1.

Emergency Stop Button - This spring loaded switch cuts power to the DC
drive motors and applies the holding brake. This is used in case of fire or
electrical’problem in the electrical panel. This switch must be in the up
position to séhthe General Supply Breaker.

Brake Switch -/This,is a2 posmon ‘on- off swutch that activates an electric
brake located at/the fend of /a‘ac DC motor. This is a holding brake only
and is not intended to-step/a moving ride. \The brakes on the end of each
drive motor are wired in agg’éEEtiVe)man r. In other words, they are
activated when there is'a \ck of electricity

Direction Switch - This switch is_athree-positien on-off-on switch. When it
is in the middle or neutral positiome ride will not move. It should be in
this position when loading and unleading passengers. When it is turned
clockwise, the ride will move in that direction. The same applies when the
switch is turned counter clockwise.

Speed Potentiometer - This dial type potentiometer controls the speed of
rotation, Turned counter clockwise is zero speed and fully clockwise is
maximum speed (2 rpm). There is no output from/this’potentiometer if the
brake switch (2) is on, and/or if the directional swit€h (3) is in the neutral
position.

Personnel Requirements

The 20 meter Ferris Wheel is designed to operate with a minimum of two persons.
One person for the entrance gates and gondola loading, and one person for the
gondola unloading, exit gate, and ride controls. It may be necessary to have
additional personnel during high traffic periods.
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EMERGENCY OR POWER FAILURE PROCEDURES

In the event of an emergency, which requires bringing the ride to a complete stop in mid-
ride cycle, the operator has two (2) choices:

A Bring ride to a quick, smooth stop by tUrning the speed potentiometer counter
clockwise until ride stops. Then apply brake. This is the quickest, smoothest
procedure, '

B. Press emergency stop button on control console. This immediately shuts off

power to drive system and applies holding brake on drive motors. This procedure
should be used in the case of an electrical problem in the drive system.

In the event of a power failure, the power to the drive motor will be shut off by a shunt
trip on the mainCircuit breaker. This lack of power will activate the holding brakes since
they are spring Yeadedy If power can not be restored in order to rotate wheel and let
passengers exit, tfe brake, can be released manually via the brake release on end of
drive motors. Once brakKes are manually released, the heaviest gondola will rotate to the
bottom. Unload it then allow/heel to rotate again until it rests with heaviest gondola on
bottom. Continue until all pagséngers are safely unloaded and clear of ride.

The ride should not be operatéd again, until the condition causing the emergency or

power failure is investigated. Always repaert abnormal or emergency situations to the
proper authority.

OPERATIONAL SAFETY-INSPECTIONS

A. - Daily Inspection Prior to Operation
1, Inspect all blocking. If any blocking is loese, reset and check level of ride.
2. Check all fencing, light fixtures, car gates, and'rdils’for properly keyed pins
and security.
3. Inspect vehicle attachment pins and pin covers.
4, Check all tower bolts for tightness.
5. Check tightness of screwjacks under outriggers and towers.
6. Inspect security of all spreader bars and drive rim.
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Passenger Restrictions

The following rules of conduct and restrictions are to ensure the safety of all
patrons. A sign should be posted in full view of all potential riders listing a
minimum of the following information:

1. No riders under the age of seven years are allowed unless accompanied
by an aduit.

2. No food or drinks allowed on ‘the platform or ride.

3. Patrons must keep hands and feet inside vehicle at all times.

4. Patrons must remain sea!ted at all times,

5. Absolutely no rocking of vehicle.

6. No smoking.

7. Disabled passengers must be accompanied by someone responsible for
them.

Ride Cycle Precautions

When operating the 20 meter Ferris Wheel for patrons, the operator must see that
the following steps are followed before, during, and after each ride cycle:

1. Keep platform entrance and exit gates closed while ride is in motion.

2. Load 2 gondolas at a time. Only allow 8 passengers through the entrance
gate per loading.

3. Assure entrance and exit gates on gondolas are closed and latched and all
patrons are seated before moving the ride.

4, No non-riding patrons are allowed inside fences during operation.

5. Assure direction switch, speed potentiometer and brake switch are in
proper position.

6. Continue loading gondolas, keeping ride balanced.
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NON-DESTRUCTIVE TESTING AND SAFETY MODIFICATIONS POLICY FOR MEL PARK

All Mel Park manufactured amusement rides are designed to the highest degree of safety
and quality.

In-depth enginegring and design analysis has been incorporated into all equipment
produced, |

Mel Park s.n.c., therefore, requires no scheduled testing by non-destructive means for the
engineered life of the compenents, unless listed below and issued to the customer in the
form of a service #ﬂ safety bullétin.

o

It should also be understood that this/policy is based on the operator/exeréising proper
maintenance and care procedures of all components according to the manufacturer’s
specifications. ‘

In the event that a fault or potential safety problem isidiscovered through our own testing
or field experience requiring an annual test or madification, information concerning these
tests or modifications will be made available immediately,to the owner of the equipment.

Below are listed all current safety service bulletins or equipffient modification bulletins.

BULLETIN NUMBER RIDE CONCERNING EFFECTIVE DATE
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EMERGENCY OR POWER FAILURE PROCEDURES

In the event of an emergency, which requires bringing the ride to a complete stop in mid-
ride cycle, the operator has two (2) choices:

A Bring ride to a quick, smooth stop by tdrning the speed poténtiometer counter
clockwise until ride stops. Then apply brake. This is the quickest, smoothest
procedure. .

B. Press emergency stop button on control console. This immediately shuts off

power to drive system and applies holding brake on drive motors. This procedure
should be used in the case of an electrical problem in the drive system.

In the event of a pewer failure, the power to the drive motor will be shut off by a shunt
trip on the main circuit breaker. This lack of power will activate the holding brakes since
they are spring loaded?'If power can not be restored in order to rotate wheel and let
passengers exit, the brake“can be released manually via the brake release on end of
drive motors. Once brakesrare manually released, the heaviest gondola will rotate to the
bottom. Unload it then allow,wheel to rotate again until it rests with heaviest gondola on
bottom. Continue until all passengers are safely unloaded and clear of ride.

The ride should not be operated again‘until the condition causing the emergency or

power failure is investigated. Alway§ report abnormal or emergency situations to the
proper authority.

OPERATIONAL SAFETYANSPECTIONS

A. - Daily Inspection Prior to Operation
1. Inspect all blocking. If any blocking is loose; reset and check level of ride.
2 Check all fencing, light fixtures, car gates, and railsfor properly keyed pins
and security.
3. Inspect vehicle attachment pins and pin covers.
4, Check all tower bolts for tightness.
5. Check tightness of screwjacks under outriggers and towers.
6. Inspect security of all spreader bars and drive rim.
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NON-DESTRUCTIVE TESTING AND SAFETY MODIFICATIONS POLICY FOR MEL PARK

All Mel Park manufactured amusement rides are designed to the highest degree of safety
and quality.

In-depth engineering amd design analysis has been incorporated into all equipment
produced.

Mel Park s.n.c., therefore, raquires no scheduled testing by non-destructive means for the
engineered life of the compofients; unless listed below and issued to the customer in the
form of a service Gﬁ; safety bulletin.

o
It should also be understood that thisspolicy.is based on the operator/exercising proper
maintenance and care procedures of all cornponents according to the manufacturer’s
specifications.

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 tothe owner of the equipment.

Below are listed all current safety service bulletins or equipment modification bulletins.

BULLETIN NUMBER RIDE CONCERNING EEFECTIVE DATE
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NOTICE!

Whenever performing maintepance on the 20 Meter Ferris Wheel Ride tower or
associated areas, always uge’proper safety equipment (i.e., safety harness for high
work, safety glasses and hard hats), All repairs must be accomplished by trained
personnel capable of understanding the function and capability of the components.
Always request assistance from the factory if an explanation or advise is required.
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MECHANICAL AND STRUCTURAL INSPECTION

Daily Inspections

Daily visual inspection of the 20 Meter Ferris Wheel Amusement Ride is a
necessary part of normal maintenance operations. It is recommended by the
manufacturer that the ride is always monitored for unusual sound or actions, and
that they be investigated and problems determined and rectified. This practice is
important to keep the small problems {oil leaks, loose wire, loose bolts, etc.) from
becoming a major problem. Listed below are some of the most important areas
of the ride that must be inspected on a daily basis, before ride is put into
operation. It is essential that all portions of the ride undergo a daily inspection.

1.

Trailer Blocking

It is Mecessary that befcre operation, the blocking be inspected for
souRdness and proper support. Tighten and re-level, if necessary. ltis
recommenided by Mel Park, that sufficient blocking be installed at all 14
points as ndicated on Figure 1.2 (Jackstand Placement) of
Assembly/Disassembly Procedures. Sufficient blocking is defined by soil
condition and‘type. The ride is supplied with adequate blocking from the
factory and it is not recommended that smaller blocking be used. If sail
conditions are soft, itwill be,necessary to expand surface size accordingly.

Fencing and Platforms

Check all platforms and fence for security and proper levelling. Inspect the
platforms for obstructions or slipping spots. Check the operation of the
gates.

Gondola Attachment Pins

In the center of each gondola is the attachment system. It consists of two
(2) over-center buckles, an alignment peg, a safety’pin_and covers. With
this design, neither the buckles nor the safety pin cal*Bé removed as long
as the covers are bolted closed. No daily inspection of the buckle or safety
pin is required unless there is signs of tampering. However, the two (2)
bolts that keep the covers closed should be inspected daily for tightness.

Lower Tower Boits and Upper Tower Bolts

Located approximately 10 feet from bottom of each tower are eight (8) bolts
(2 per tower - size is 32 x 180 mm, 8.8 grade with nut). When removed, the
lower section of the tower is allowed to hinge around for transport. These
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NOTICE!!

Whenever performing maintenance on the 20 Meter Ferris Wheel Ride tower or
associated areas, always use propersafety equipment (i.e., safety harness for high
work, safety glasses and hard hats)s All repairs must be accomplished by trained
personnel capable of understandirng the function and capability of the components.
Always request assistance from the factoryif an explanation or advise is required.
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Assembly Bolts - It is recommended by the factory that a monthly
inspection of the bolts used in the construction of the ride be checked for
proper security and proper torque. Below is a list of specific bolts to be
checked:

a. slew ring bearing attachment bolts

b. security of gear box and attachment hardware

c. motor attachment bolts -

d. car hanging arm .

Trailer - Always keep trailer and equipment ready in good condition and in

proper repair. Check all axles, wheels, brakes, suspension system before
moving ride, Assure tires are to proper inflation as specified on tire. Often,
trailers of the rides can be submitted to unexpected stress, such as running
over curbs, chuckholes, etc. It is always the duty of the operator, for the

- insured\safety of the equipment, to inspect periodically the main weldings

of the trailer.

Qil Levels in{Gearboxes - Located between the DC motors and the drive
wheels is a Brevipi ET 3030 gearbox. The oil level should be checked twice
a month but as'long as there are not leaks, it should only need replacing
every 2,500 hours of operation or once per year. For more information,
refer to Section 8 (lubrication Information).

Aligning Winch Cable - Chéck the condition of the winch cable before each
set-up and tear down of theside. If any defects are detected, the cable
must be replaced immediately LADply. generous amounts of grease before
using the winch. Always keep the“Cabile properly wound on the spool not
allowing it to cross over itself.
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MECHANICAL AND STRUCTURAL INSPECTION

Daily Inspections

Daily visual inspection of the 20 Meter Ferris Wheel Amusement Ride is a
necessary part of normal maintenance operations. It is recommended by the
manufacturer that the ride is always monitored for unusual sound or actions, and
that they be investigated and problems determined and rectified. This practice is
important to keep the small problems {oil leaks, loose wire, loose bolts, etc.) from
becoming a major problem. Listed below are some of the most important areas
of the ride that must be inspected on a daily basis, before ride is put into
operation. It is essential that all portions of the ride undergo a daily inspection.

1.

Trailer Blocking

it is Mecgssary that befcre operation, the blocking be inspected for
soundress and proper support. Tighten and re-level, if necessary. It is
recommended y Mel Park, that sufficient blocking be installed at all 14
points as’ndicated on Figure 1.2 (Jackstand Placement) of
Assembly/Disagsembly Procedures. Sufficient blocking is defined by soil
condition and type, fhe ride is supplied with adequate blocking from the
factory and it is not recommended that smaller blocking be used. If soil
conditions are soft, it will be necessary to expand surface size accordingly.

Fencing and Platforms

Check all platforms and fence forésécurity and proper levelling. Inspect the
platforms for obstructions or slipping spots. Check the operation of the
gates.

Gondoela Attachment Pins

In the center of each gondola is the attachment 'systepi. It consists of two
(2) over-center buckles, an alignment pegq, a safety/pin_and covers. With
this design, neither the buckles nor the safety pin can’be removed as long
as the covers are bolted closed. No daily inspection of the buckle or safety
pin is required unless there is signs of tampering. However, the two (2)
bolts that keep the covers closed should be inspected daily for tightness.

Lower Tower Bolts and Upper Tower Bolts

Located approximately 10 feet from bottom of each tower are eight (8) bolts
(2 per tower - size is 32 x 180 mm, 8.8 grade with nut). When removed, the
lower section of the tower is allowed to hinge around for transport. These
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C: Yearly Test - Visual Inspection Of Weldings

Upon request, the factory will supply static calculations for the disposal of
technicians in charge of the inspection, in case any control is necessary. Also
available from the factory is a certification of the first inspection. The factory
requires that the following yearly inspections be performed:

IMPORTANT: In the event during any, testing or inspection:

1. Eventual lack of initial construction or the ones coming out defects or
failures are found, information regarding the problem should be immediately
made available to the manufacturer whom, after having controlled and
analyzed, will chose to make necessary improvements and modifications,
and will show the technician how to make them. Who will be responsible
to see that work is carried out by reliable competent technicians. After
thesg modifications are made, the ride should be submitted to a new test
by thetechnigian that found out defects or lacks: after he also should send
a verification, of completeness to the manufacturer, in which will be
permanently attached to this documentation.

2. Rides operating out of the Italian territory, either if they are owned by ltalian
or foreign customers, mushbe subjected, before each operating season, to
an inspection by a localinspector that will keep the equipment up to the
standards of the laws in force), Any modification or improvement should
follow the procedure indicated in Point 1.

It is understood by the manufacturer that a yearly te$t will be completed by a competent
inspector with the knowledge to understand the+tres$ calculations.

CUR FACTORY DOES NOT RECOMMEND THE EQUIPMENT BE OPERATED
IF THE CUSTOMER DOES NOT MAKE THE YEARLY'TEST AND
INSPECTIONS OF WELDINGS.

Note: The trailer is considered an integral part of the ride; 4at is why it must be
sutjected to an yearly inspection together with the ride.

it has been checked that all materials used for the construction follow drawings and static
calculations. Therefore, all weldings have been inspected in order that they comply with
the quality limits of drawings and static calculations.

Particular attention should be given to the weldings indicated by the arrows in the
following drawings as they are important for the general safety.
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Assembly Bolts - It is recommended by the factory that a monthly
inspection of the bolts used in the construction of the ride be checked for
proper security and proper torque. Below is a list of specific bolts to be
checked:

- slew ring bearing attachment bolts
security of gear box and attachment hardware
motor attachment bolts
car hanging arm >

aoop

- Trailer - Always keep trailer and equipment ready in good condition and in
proper repair. Check all axles, wheels, brakes, suspension system before
moving ride. Assure tires are to proper inflation as specified on tire, Often,
trailers of the rides can be submitted to unexpected stress, such as running
over cutbs, chuckholes, etc. It is always the duty of the operator, for the
insured safety of the equipment, to inspect periodically the main weldings
of thestrailer?

Oil Levels in"Gearboxes - Located between the DC motors and the drive
wheels is a Brevini ET 3030 gearbox. The oil level should be checked twice
a month but as'long as there are not leaks, it should only need replacing
every 2,500 hours of operation or once per year. For more information,
refer to Section 8 (Lubrication Information).

Aligning Winch Cable - Check the condition of the winch cable before each
set-up and tear down of theTide. f any defects are detected, the cable
must be replaced immediately. ‘ApplyGenerous amounts of grease before
using the winch. Always keep the cable properly wound on the spool not
allowing it to cross over itself.
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C: Yearly Test - Visual Inspection Of Weldings

Upon request, the factory will supply static calculations for the disposal of
technicians in charge of the inspection, in case any control is necessary. Also
available from the factory is a certification of the first inspection. The factory
requires that the following yearly inspections be performed:

IMPORTANT: In the event during any, testing or inspection:

1. Eventual lack of initial construction or the ones coming out defects or
failures are found, information regarding the problem should be immediately
made available to the manufacturer whom, after having controlled and
analyzed, will chose to make necessary improvements and modifications,
and will show the technician how to make them. Who will be responsible
to s€e that work is carried out by reliable competent technicians. After
these.modifications are made, the ride should be submitted to a new test
by the téchnician that found out defects or lacks; after he also shouid send
a verification\of) completeness to the manufacturer, in which will be
permanently attached to this documentation.

2. Rides operating out of the ltalian territory, either if they are owned by italian
or foreign customers, musthe subjected, before each operating season, to
an inspection by a localdinspector that will keep the equipment up to the
standards of the laws in fdrce. ) Any modification or improvement should
follow the procedure indicatedin'Paint 1.

It is understood by the manufacturer that a yearly'test will be completed by a competent
inspector with the knowledge to understand the stress’ calculations.

CUR FACTORY DOES NOT RECOMMEND THE EQUIPMENT BE OPERATED
IF THE CUSTOMER DOES NOT MAKE THE YEARLY TEST AND
INSPECTIONS OF WELDINGS.

Note: The trailer is considered an integral part of the ride; that’is why it must be
sutjected to an yearly inspection together with the ride.

It has been checked that all materials used for the construction follow drawings and static
calculations. Therefore, all weldings have been inspected in order that they comply with
the quality limits of drawings and static calculations.

Particular attention should be given to the weldings indicated by the arrows in the
following drawings as they are important for the general safety.

33




The hydraulic system on the 20 Meter Wheel is used only for the assembly and
disassembly of the ride. In general, the system is composed of one (1) electric motor
and pump and one (1) hand pump along with four (4) levelling cylinders mounted on the
trailer, which can be operated by either the electric pump or hand pump. In addition,
each tower is raised and lowered with a cylinder. These can be operated with the electric
pump only. Following is a short description of each component. Refer to Figure 4.1.

A. Electric Motor and Pump

The electric motor is located under the electrical panel at the rear of trailer, It's
specifications are: 380 volt, 3 phase, 3 hp, 1420 rpm. Mounted to this motor is
the hydraulic pump. It's purpose is to operate all the cylinders.

B. Trailer Levelling Cylinders

These are_double acting cylinders controlled by a manual lever directional valve
(F) and are used only to level the trailer. Once the trailer is level and support jacks
are installed under outriggers, these cylinders can be relieved. These can be
operated by eitherthe electric pump or the manual pump.

C. Tower Cylinders

These are single-acting cylindérs controlled by a manual level direction valve (6).
Their purpose is to raise and lower the towers. These cylinders must be operated
with the electric pump. The two (2) cylinders on the tower supports closest to the
rear of the trailer are equipped with pressure operated valves so the pump must
be working in order to raise or lower/them.

D. Qil Requirements

It is recommended to use a good quality mineral”oilywith a viscosity suited for the
climate conditions in which the ride will operate., Proper viscosity information can
be obtained from your hydraulic oil supplier or from/the factory. A list of generally
accepted oils is shown below. It is recommended to-feplace the oil every 2500
operating hours or once a year.
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The hydraulic system on the 20 Meter Wheel is used only for the assembly and
disassembly of the ride. In general, the system is composed of one (1) electric motor
and pump and one (1) hand pump along with four (4) levelling cylinders mounted on the
trailer, which can be operated by either the electric pump or hand pump. In addition,
each tower is raised and lowered with a cylinder. These can be operated with the electric
pump only. Following is a short description of each component. Refer to Figure 4.1.

A

Electric Motor and Pump

The electric motor is located under the electrical panel at the rear of trailer. It's
specifications are: 380 volt, 3 phase, 3 hp, 1420 rpm. Mounted to this motor is
the hydraulic pump. It's purpose is to operate all the cylinders.

Trailer Levelling Cylinders

These are double acting cylinders controlled by a manual lever directional valve
(F) and are used only to level the trailer. Once the trailer is level and support jacks
are installed_under outriggers, these cylinders can be relieved. These can be
operated by eitherghe electric pump or the manual pump.

Tower Cylinders

These are single-acting cylinders, controlled by a manual level direction valve (6).
Their purpose is to raise and lower'the towers. These cylinders must be operated
with the electric pump. The two (2) cylinders on the tower supports closest to the
rear of the trailer are equipped with pressure operated valves so the pump must
be working in order to raise or lower gAhem.

Qil Requirements

It is recommended to use a good quality minéral oil with a viscosity suited for the
climate conditions in which the ride will operate. \Rroperyiscosity information can
be obtained from your hydraulic oil supplier or from the factory. A list of generally
accepted oils is shown below. It is recommended t&"feplace the oil every 2500
operating hours or once a year.
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20 METER 'WHEEL HYDRAULIC LAYOQOUT
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INTRODUCTION TO THE DC CONTROL UNIT
ESAVAR 80

This section deals with a basic description and function of the DC control unit. It must
be understcod that all adjustments are made when the ride is delivered and there should
be no reason for readjustment without first consulting the factory.

DESCRIPTION OF OPERATION

The use of DC controllers is a widely accepted alternative to other types of drive systems.
One advantage of this type drive system is its smooth and efficient operation with the use
of a simple control circuit. On the 20 meter Ferris Wheel, two (2) DC motors are driven
Ly cne electronic controller. The motors operate on variable direct current voltage (0-380
VDC). The varying voltage supplied by the ESAVAR controller determines the rpm’s of
the meters. Through several potenticmeters in the controller, the amount of voltage and
how fast it is supplied, is determined. The control system of the ESAVAR will be
ciscussed in Section_6:

To assist in the explanation of the function of the DC control unit, the important controls
and indicators are described/in the following text. Refer to Figure 5.1

1. Load Meter

This meter is located in the=upper left corner of the unit. This meter is
regulated in increments of 1/4,1/2, 3/4, and 1, followed by a red area. This
meter indicates the amperage load,on the DC motor when operating. The
needle of the meter moving int6 the.red zone indicates the DC motor is in
an overloaded condition. If this‘is momentary, less than one (1) second
(usually in braking mode), this can/bé considered normal. Operating
continuously in the red zone will cause the®motor to overheat resulting in
the thermal relay to shut down the motor.

2. Green Indicator Light - located next to the loadsmeéter. When this green
LED is illuminated, the DC control unit is turned on andseady for operation.
If not illuminated, the cause could be either improper phasing at the 380
volt supply, (corrected by reversing two (2) phases) or a blown fuse at the
main supply or a computer supply. These fuses (500 ma fuses, 1 per
phase) are the first 3 fuses (left to right) located in the lower right corner of
the DC drive unit.

3. Red Indicator Light (LED) - (to right of green LED) - The small red LED
illuminates only if the DC control unit is overloaded. When the red LED is
iluminated, the DC controller has overloaded or overheated.
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C.

Located next to J & K are two (2) terminals marked with a sign wave
(v). These terminals are supplied with 220 VAC and are connected
to an internal rectifier supplying 190 VDC to J & K terminals. (Note:
in some units an external rectifier is used located directly below unit.
If this is the case, these terminals are not used.

The next two small terminalé marked with a sign‘wave (nJ) are for
the supply of the internal cooling fan of the DC control unit
(220VACQC). ’

The next three large terminals with the letters RL/SU/T L, are the
terminals of supply for the DC control unit (380 VAC, 3 phase, 60
cycle).

On the right side of the unit are a series of small orange terminals.
These are control terminals. The 20 Meter ‘Wheel uses the following
terminals for control of the ride:

8AITA/2A/10A/B/C/NA

BAT2A/10A. Thése terminals are used for the control of direction of
the rides

C/NA. These twoterminals are connections to the thermal relay of
the DC drive unit. ‘When there is power to the unit, this control
closes. It opens ogly ifthe DC control unit becomes overheated or
overloads.
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INTRODUCTION TO THE DC CONTROL UNIT
ESAVAR 80

This section deals with a basic description and function of the DC control unit. It must
be understood that all adjustments are made when the ride is delivered and there should
be no reason for readjustment without first consulting the factory.

DESCRIPTION OF OPERATION

The use of DC controllers is a widely accepted alternative to other types of drive systems,
One advantage of this type drive system is its smooth and efficient operation with the use
of a simple control circuit. On the 20 meter Ferris Wheel, two (2) DC motors are driven
by cne electronic controller. The motors operate on variable direct-current voltage (0-380
VDC). The varying voltage supplied by the ESAVAR controller determines the rpm’s of
the motors. Through'several potenticmeters in the controller, the amount of voltage and
how fast it is supplied, is determined. The control system of the ESAVAR will be
ciscussed in Section-6,

To assist in the explanation/ of the function of the DC control unit, the important controls
and indicators are described/in the following text. Refer to Figure 5.1

1. L_oad Meter

This meter is located in the upper left corner of the unit. This meter is
regulated in increments of 1/4, /2, 3/4, and 1, followed by a red area. This
meter indicates the amperage load’on the DC motor when operating. The
needle of the meter moving into the-fed zone indicates the DC motor is in
an overloaded condition. If this is piomentary, less than one (1) second
(usually in braking mode), this can beé considered normal. Operating
continuously in the red zone will causethe mator to overheat resulting in
the thermal relay to shut down the motor.

2. Green Indicator Light - located next to the load*meter. When this green
LED is iluminated, the DC control unit is turned on andFeady for operation.
If not illuminated, the cause could be either improper phasing at the 380
volt supply, (corrected by reversing two (2) phases) or a blown fuse at the
main supply or a computer supply. These fuses (500 ma fuses, 1 per
phase) are the first 3 fuses (left to right) located in the lower right corner of
the DC drive unit.

3. Red Indicator Light (LED) - (to right of green LED) - The small red LED
illuminates only if the DC control unit is overloaded. When the red LED is
iluminated, the DC controller has overloaded or overheated.
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DESCRIPTION OF MAJOR COMPONENTS & FUSING
OF DC CONTROL UNIT
REFER TO DRAWING 5.2

Thysistors (two (2) per phase) .

Power supply transformer for controller

Fuses - (3) three phase supply for controller operation 500 MA
Fuses - field windings (J&K) normally not used (12 amps)
Fuses - cooling fan (internal of DC drive unit (1 amp)
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C.

Located next to J & K are two (2) terminals marked with a sign wave
‘(v). These terminals are supplied with 220 VAC and are connected
to an internal rectifier supplying 190 VDC to J & K terminals. (Note:
in some units an external rectifier is used located directly below unit.
If this is the case, these terminals are not used.

The next two small terminalé marked with a sign‘wave (nJ) are for
the supply of the internal cooling fan of the DC control unit

(220VAC). '

The next three large terminals with the letters RL/SL/TL, are the
terminals of supply for the DC control unit (380 VAC, 3 phase, 60
cycle).

On the right side of the unit are a series of small orange terminals.
These are control terminals. The 20 Meter ‘Wheel uses the following
terminals for control of the ride:

8A/[7A/2A/10A/B/C/NA

8A/2A/10A¢ These terminals are used for the control of direction of
the rides

C/NA. These'two terminals are connections to the thermal relay of
the DC drive unit!’” When thers is power to the unit, this control
closes. It opens only if the DC control unit becomes overheated or

overloads.
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DC MOTOR
REFER TO FIGURE 5.3

This section illustrates the DC motor which, along with the connections listed below for
operation, has additional connections for the brake (24 volt DC), and the fan which works
on 380 VAC: '

1)

3)

. A+ Positive (+) connection to arrature
. H- Negative (-) connection to armature

In general, a power source (generator or city power) supplies 220 volts, 3 phase,
60 cycle current to a transformer which has a secondary output of 380 volts, 3
phase, 60 cycle. In turn, this is connected to the DC control unit which rectifies to
a variable 0 - 380 VDC supplying the A+ & H- terminals of the DC motor
(armature)s

- K Positive () DC supply for field windings
- J Negative (-))D@ supply for field windings

For the DC motor 40/ function, it is necessary to supply current to the field
windings. This is accamplished by the addition of a 220 volt, 1 phase, 60 cycle
power source which supplies through a full wave bridge rectifier. (This rectifier
could be located either internally‘or externally of the DC control unit). Which, in
turn, converts and supplies field"wihding of motor with approximately 190 VDC
(voltage drops from 220 VDC to 190’ VDC is caused by internal resistance of
rectifier and is normal). Without this/supply, DC motor will not rotate.

. P Thermal relay contact
. T Thermal relay contact

The thermal relay is a normally closed contact placed inside the DC motor to
protect the motor from overheating (for example, bécause the fan does not work).
When this contact opens, a protection circuit in the fisld.€ontrol will stop ride from
operating. '
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DESCRIPTION OF MAJOR COMPONENTS & FUSING
OF DC CONTROL UNIT
REFER TOC DRAWING 5.2

Thysistors (two (2) per phase) X

Power supply transformer for controller

Fuses - (3) three phase supply for controller operation 500 MA
Fuses - field windings (J&K) normally not used (12 amps)
Fuses - cooling fan (internal of DC drive unit (1 amp)
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DC MOTOR MAINTENANCE
REFER TO FIGURE 5.4

The DC motors which drives the 20 Meter Ferris Wheel require minimum maintenance.
The most important maintenance part is the motor be kept clean and free of any
obstacles that could cause a reduced flow of cooling air over the motor. The following
routine checks should be made:

1]

A. Weekly '
- Check all bolts securing motor (C) and tighten as needed.

- Check for proper operation and cooling fan (7).

- Bheck condition of air filter (A). Clean with water if necessary. Replace
element approximately every six (6) months. IMPORTANT: FILTER
MUSTALWAYS BE CLEAN. A DIRTY FILTER REDUCES AIR FLOW
OVER MOTOR'AND COULD CAUSE MOTOR TO OVERHEAT!I

- Inspect tepminal block (E) in junction box of DC motor. Assure all
connections argAight. '

B. Every Six (6) Months

- - Inspect condition of DC motor brushes (6). If worn to less than 1/2",
to remove carbon and dust build’ up.

- Check adjustment of electric drake (2). Adjust if necessary. Using
adjusting nuts, tighten until brake stafts to make contact, then back off 1/2
turn.  When brake is released, there should not be any contact between

the brake material and the motor plate.!
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DC MOTOR
REFER TO FIGURE 5.3

This section illustrates the DC motor which, along with the connections listed below for
operation, has additional connections for the brake (24 volt DC), and the fan which works
on 380 VAC: :

1)

2)

. A+ Positive (+) connection to armature
. H- Negative (-) connection to armature

In general, a power source (generator or city power) supplies 220 volts, 3 phase,
60 cycle current to a transformer which has a secondary output of 380 volts, 3
phase, 60 cycle. In turn, this is connected to the DC control unit which rectifies to

a variable Q_- 380 VDC supplying the A+ & H- terminals of the DC motor
(armature).

. K Positive (%)\DC supply for field windings
. J Negative (-) DCsupply for field windings

For the DC motor to function, it is necessary to supply current to the field
windings. This is accomplished by the addition of a 220 volt, 1 phase, 60 cycle
power source which supplies threugh a full wave bridge rectifier. (This rectifier
could be located either internally or.externally of the DC control unit). Which, in
turn, converts and supplies field winding of motor with approximately 190 VDC
(voltage drops from 220 VDC to~180/VDC is caused by internal resistance of
rectifier and is normal). Without this dpply, DC motor will not rotate.

. P Thermal relay contact
. T Thermal relay contact

The thermal relay is a normally closed contact placed\inside the DC motor to
protect the motor from overheating (for example, because the fan does not work).
When this contact opens, a protection circuit in the field«€ontrel will stop ride from
operating.
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SECTION 6:

ELECTRICALN\CONTROL SYSTEM
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DC MOTOR MAINTENANCE
REFER TO FIGURE 5.4

The DC motors which drives the 20 Meter Ferris Wheel require minimum maintenance.
The most important maintenance part is the motor be kept clean and free of any
obstacles that could cause a reduced flow of cooling air over the motor. The following
routine checks should be made:

13

A, Weekly
- Check all bolts securing motor (C) and tighten as needed.

- Check for proper operation and cooling fan (7).

- Check condition of air filter (A). Clean with water if necessary. Replace
element.approximately every six (6) months. IMPORTANT: FILTER
MUST ALWAXS BE CLEAN. A DIRTY FILTER REDUCES AIR FLOW
QVER MOTOR'AND COULD CAUSE MOTOR TO OVERHEAT!I :

- Inspect terminal/block (E) in junction box of DC motor. Assure all
connections are tight.

B. Every Six (6) Months

- Inspect condition of DC motor brushes (6).- If worn to less than 1/2",
replace immediately. Using=compressed air, blow internal parts of motor
to remove carbon and dust baildups

- Check adjustment of electric brake/(2). Adjust if necessary. Using
adjusting nuts, tighten until brake starts tosmake contact, then back off 1/2

turn. When brake is released, there should ot be any contact between
the brake material and the motor plate.”
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ELECTRICAL SYSTEM COMPONENTS

This section describes the components in the electrical system on the 20 Meter Ferris
Wheel. The first section is dedicated to the control console and the second section
explains the purpose of each component in the Electrical Panel located on the rear of the

trailer.

A, Control Console (Refer to Figure 6.1)

1.

1.

Emergency Button - This spring loaded push button has one set of
normally closed contacts. When it is depressed, it locks in the down
position and must be twisted to unlock. Pushing this button opens the
contacts and released the shunt trip on the controller supply breaker
(Figure 6.2, ltern 16). This, in turn, cuts off power to the controller.

Bréke: Switch - This is a two (2) position switch with two (2) normally open
sets-of contacts. This first set energizes the coil on the brake relay (Figure
6.2, ltem)31)A\The second set allows voltage to be supplied to the speed
potentiometer{Figure 6.1, item 4).

Direction Switch-This is a three (3) position switch with a neutral, left, and
right position, The contral wires 8A and 2A on the controller are connected
to.the contacts on thisSwitch. This allows the operator to select the
direction of rotation of the wheel.

Speed Potentiometer. - This"dial type 5K potentiometer controls the speed
of rotation. Turned counter clockwis®,is zero speed and fully clockwise is .
maximum speed (2 rpm). There'is PO output from this potentiometer if the
brake switch (2) is on, and/or if the difectional switch (3) is in the neutral
position. :

Electrical Panel (Hefer;-'to Figure 6.2)

Sweep Lighting Circuit Breaker (C.B.) - 3 pole, 32 amp; supplies flasher on
sweep number 1 which controls flashing of Turbolites on sweeps.

Sweep Lighting Ground Fault Detector (GFD) - 30 mA, GFD protection
device for sweep lights.

Column_Lighting (C.B.) - 3 pole, 32 amp, supplies flasher mounted by

transformer which controls flashing of column lights,

Column - Lighting_GFD - 30 mA, GFD protection device for column

Turbolites. '
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23.

24,

25,

26.

27.

28.
29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

Bridge Rectifier - 25 amp, converts motor brake voltage from AC to DC.

Test Button - Allows bypass of magnetic switch located on brake of motor
2. Used for trouble shooting only.

Test Button - Allows bypass of thermal protection relay m motor 2. Used

for trouble shooting only.

Test Button - Allows bypass of. magnetic switch located on brake of motor
1. Used for trouble shooting only.

Test Button - Allows bypass of thermal protection relay in motor 1. Used
for trouble shooting only.

Field Yoltage Supply C.B. - 2 pole, 10 amp. Supplies field voltage terminals
located, on controller with 220 VAC.

Ground\Jerminal Block - 35 mm.

Fuses - 5 mm 20 mm x 1 amp for motor brake circuit.
Fuse Holder - for 5 mm.x 20 mm fuse.

Brake Relay - 24 v coil/8 pin.octal socket. Energizes motor brakes when
brake switch on control console is turned off,

Relay Base - DIN mount, octal'socket, same for both relays.

Safety Relay - 24 volt coil, 8 pin octal satket. When energized, a normally
closed set of contacts open which open the.7A and B connection on the
controller allowing it to operate.

Fuses - 50 amp, DC voltage output from controller to motors.

Fuse Holer - Blade type, single phase.

Fuses - 63 amp, AC voltage input from supply breaker to controller.

Fuge Holder - Blade type. Three phase.

Cooling Fan Motor Starter - motor 2, starts cooling fan motor on DC drive

motor 2,
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ELECTRICAL SYSTEM COMPONENTS

This section describes the components in the electrical system on the 20 Meter Ferris

Wheel.

The first section is dedicated to the control console and the second section

explains the purpose of each component in the Electrical Panel located on the rear of the

trailer,

A. Control Console (Refer to Figure 6.1)

1.

Emergency Button - This spring loaded push button has one set of
normally closed contacts. When it is depressed, it locks in the down
position and must be twisted to unlock. Pushing this button opens the
contacts and released the shunt trip on the controller supply breaker
(Figure 6.2, Item 16). This, in turn, cuts off power to the controller.

Brake Switch - This is a two (2) position switch with two (2) normally open
sets of gentacts. This first set energizes the coil on the brake relay (Figure
6.2, ltem 31).(The second set allows voltage to be supplied to the speed
potentiometer (Figure 6.1, ltem 4).

Direction Switch - This/is a three (3) position switch with a neutral, left, and
right position. The contfol wires 8A and 2A on the controller are connected
to the contacts on this switch. This allows the operator to select the
direction of rotation of the wheel

Speed Potentiometer - This dial ypé 5K potentiometer controls the speed
of rotation. Turned counter clockwise”is zero speed and fully clockwise is
maximum speed (2 rpm). There is ne’output from this potentiometer if the
brake switch (2) is on, and/or if the dirgCtional switch (3) is in the neutral
position,

B. Electrical Panel (Refer to Figure 6.2)

1.

Sweep Lighting Circuit Breaker (C.B.) - 3 pole, 32 amp;Supplies flasher on

sweep number 1 which controls flashing of Turbolites’on sweeps.

Sweep Lighting Ground Fault Detector (GFD) - 30 mA, GFD protection

device for sweep lights.

Column Lighting (C.B.) - 3 pole, 32 amp, supplies flasher mounted by
transformer which controls flashing of column lights.

Column Lighting GFD - 30 mA, GFD protection device for column
Turbolites.
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23.

24,

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.
35.
36.
37.

38.

Bridge Rectifier_ - 25 amp, converts motor brake voltage from AC to DC.

Test Button - Allows bypass of magnetic switch located on brake of motor
2. Used for trouble shooting only.

Test Button - Allows bypass of thermal protection relay in motor 2. Used

for trouble shooting only.

Test Button - Allows bypass of, magnetic switch located on brake of motor
1. Used for trouble shooting only.

Test Button - Allows bypass of thermal protection relay in motor 1. Used
for trouble shooting only.

Field Meltage Supply C.B. - 2 pole, 10 amp. Supplies field voltage terminals
located on controller with 220 VAC.

Ground Terminal Block - 35 mm.

Fuses - 5 mmix 20 mm x 1 amp for motor brake circuit.
Fuse Holder - for 5 mmrx'20 mm fuse.

Brake Relay - 24 v coil, 8 pip“Gctal socket, Energizes motor brakes when
brake switch on control console’is turned off.

Relay Base - DIN mount, octal sockety"same for both relays.

Safety Relay - 24 volt coil, 8 pin octal sagket. When energized, a normally
closed set of contacts open which openthé 7A and B connection on the
controller allowing it to operate.

Fuses - 50 amp, DC voltage output from controller 1o motors.

Fuse Holer - Blade type, single phase.

Fuses - 63 amp, AC voltage input from supply breaker to controller.

Fuse Holder - Blade type. Three phase.

Cooling Fan Motor Starter - motor 2, starts cooling fan motor on DC drive
motor 2.
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PROBLEM

SOLUTION

Green light does not illuminate when
controller supply breaker is turned on.

“hand corner of DC drive unit,

Check incoming voltage. Should be
220, 3p, 60 cycle.

Check 3 power supply fuses (500 ma)
located on fuse panel at lower right

Check main 63 amp fuses at input side
of DC contraller.

If unit has been replaced, or there has
been a change of hydraulic pump
motor wiring, try reversing a phase at
input.

If unit does not turn on (green light
illuminated), consult with service
representative for possible replacement
of unit.

DC controller circuit breaker trips #hen
activated.

Check emergency button on control
panel. Button must be up in order for
circuit breaker to hold. Check ground
fault.reset if necessary. If ground fault
eontinues to trip, check for possible
short gircuit in supply lines.

Unit turns on, but ride will not operate.

Check tg"assure cooling fan switch for
DC motoris om, Check that all control
circuit breakers are turned on. Make
certain that the'brake switch is off and
-direction switch is-not in neutral
position. Check operation of safety
relay. Check field winding circuit for DC
motor. Make certain that 190 V DC is at
J & K terminals of DC motor. Check
output DC 50 amp fuse.
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LUBRICATION INFORMATION

The 20 Meter Wheel is designed for many hours of trouble-free service, if properly
maintained. Lubrication of critical components is important for the extended life of the
component.

For the Brevini reducer on drive motor, we recommend using oils with additive EP with
a minimum viscosity index of 95. As with most oils available, the viscosity must be
expressed according to standard 1SO3448, which changes the viscosity in respect to
operating temperature. For ordinary cases, we provide the following general directions:

Temperature Viscosity Class
-68°F - 41°F , VG100
41°F - 104°F VG150
104°F - 149°F VG320

In cases where operation/temperatures change drastically, we suggest the use of
synthetic lubricants with the additive)EP and a minimum viscosity index of 165 and class
VT150 or VG220. Always choosé ils’that are not subject to quick aging at the same
operating temperature,

For Brevini reducers with a horizontal shaft/such as the one used on the 20 Meter Ferris
Wheel, the oil level, when checked at normal operating temperature, should be in the
middle of the reducer. To reduce oil deposits, we/suggest to change oil while reducer
is warm. Do not mix oil types or brands.

The table on the following page is a schedule for profer lubrication procedures for the
20 Meter Ferris Wheel.
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LUBRICATION INFORMATION

The 20 Meter Wheel is designed for many hours of trouble-free service, if properly
maintained. Lubrication of critical components is important for the extended life of the
component.

For the Brevini reducer on drive motor, we recommend using oils with additive EP with
a minimum viscosity index of 95. As with most oils available, the viscosity must be
expressed according to standard 1SO3448, which changes the viscosity in respect to
operating temperature. For ordinary cases, we provide the following general directions:

Temperature Viscosity Class
-68°F - 41°F . VG100
41°F - 104°F VG150
104°F -149°F VG320

In cases where operation jemperatures change drastically, we suggest the use of
synthetic lubricants with the additive EP and a minimum viscosity index of 165 and class
VT150 or VG220. Always choose/ oilsjthat are not subject to quick aging at the same
operating temperature.

For Brevini reducers with a horizontal shaft, such as the one used on the 20 Meter Ferris
Wheel, the oil level, when checked at normal operating temperature, should be in the
middle of the reducer. To reduce oil depositsywe suggest to change oil while reducer
is warm. Do not mix oil types or brands.

The table on the following page is a schedule for properubrication procedures for the
20 Meter Ferris Wheel.
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Inject grease through Weekly
Figure 8.4 fittings unitl new grease ‘
shows.
A Car Hanger
Bearings
B Car Hanger Shaft | Apply Grease Each set up.
C Gate Latches Apply Grease in plunger Monthly

darea
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The 20 meter Ferris Wheel is designed for constant assembly and disassembly and the

'BOLT MAINTENANCE

normal activities of a traveling carnival; however, a periodic check of the fasteners on the
ride must be made as per the following schedule.

POINT DESCRIPTION MAINTENANCE
Figure 9.1 ' _
A | Motor Attachment Bolts After initial 50 hours,
then every 500 hours.
B | Motor to Reducer Bolts 50/500
C [ Drive Wheel Lugs 50/500
D | Brake Assembly Weekly
Figure 9.2 '
A_j«Car Hanger Base Plate 50/500
B | CarRail Attachment Bolt Daily
C | Cover-Security Volt Daily
D [ Sweep/AxlesBolts 50/500
Figure 9.3
A | Upper Tower Bolts Daily
B | Lower Tower Bolts Daily
C | Aligning Winch Munting Bolts 50/500
D | Hub Axle Bolts 50/500
Figure 9.4
A | Bearing Mounting Bolts 50/500
140 Ft/lbs
B | Sweep Pins Daily
Figure 9.5
A | Trailer Axles and Wheel Lugs 507500
Figure 9.6
A | Drive Rim "R" Keys Daily
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| coralteditiche teeniche e Itwzieni per I'lnstallatode

1 technicall features and directions for the techaician

Variatori elettronici di velocita cen converti-
tore a doppio ponte totalcontfollato. in anti-
parellelo per allacciamento a rete Atifase.

Regolazioni a coppia costante per motori a
corrente continua ad eccitazione separata,

CARATTERISTICHE GENERALI

La sezione dl potenza di questa serie & costituita da un doppio ponte trifasa
totalcontrollato connesso in antiparalieto. Esso consents il comando bidireziona-
lé del motore con I'esplorazione dei quatiro quadranti del diagramma coppia -
velocitd; @ possibile 'inversione rapida del senso di moto e dslle coppie in modo
complelamante statico senza I'ausilio di contarlori e con recupero in rete dell'e-
nergia inerziala dell'intero sistema senza alcuna dissipazione durante le lasi di
frenatura e/o arresto.

E possibila controllare in ogni istanta 1a coppia accelerante a frenanta. Clrcuiti
di rampa {opzional)) ingipendann, consentono la realizzazione ngorosa di dia.
grammi di lavoro prestaoiliti.

Alimentazione
Ca rete tnfase 380 V. =10% - 50 60 Hz. Altra tensiori a richiesta.

Umidita relativa ambiente: « gom,
Temperatura di funzionamento: 0+45°C.
Temperatura di stoccaggio: ~20+ +45°C.
Tipi e potenze:

Electronic speed variators with totally con-
trolled double bridge converter set in an-
tiparallel for triphase circuits, '
Constant pair regulation for separate field
D.C. motors.

GENERAL SPECIFICATIONS ‘

The power saction for this ranga comprises a lotally-controlled triphase doubla
bnidge connected in anti-paraliel. This arrangement givas lotal control of the
Molor by adjusting the four dials on the coupla-speed diagram: direction of mator
and pairg can be inverted rapidly in static mode without using switches. It also
has.a leature so that during braking and/or when machine is stopped, inert
ensrgy produced by the entire mechanical system is recycled without any fall in
powaer lavais;

Thera is instantaneous control over the acceleration and braking pairs. Indapen-
dent range cifcul$ (optional) can be fitted so that various specific programmable
work diagramsgcan be crealed.

Power supply

Triphase circuits 380 V. = 10% - Frequency: 50 - 60 Hz,
Other vouage types availaple on request.

Relative humidity: less tha 9gos.
Operating temperature: #on 0 t0.45 dagrees centigrade.
Storage temperature: trom"Z 200 +45 degrges centigrade.

Versions and power types:

CORRENTE D'USCITA
TIFO OUTRUT CURRENT POTENZE MECCANICHE
MODEL A | MAX (A MECHANICAL POWER

ESAVAR 20 AR 20 26 10 HP 7.4 KW
ESAVAR 30 AR 30 39 15 HP 1M Kw
ESAVAR 40 AR 40 52 20 HP 14.7 KW
ESAVAR 50 AR 50 65 25 HP 18.4 KW

| ESAVAR &0 AR 60 78 20 HP 22 Kw
L ESAVAR 80 AR 80 104 a0 HP 29.4 KW
ESAVAR 100 AR 100 130 55 HP 40,4 KW
ESAVAR 160 AR 160 208 85 HP 62.5 KW
ESAVAR 200 AR 200 260 110 HP 80.9 KW

Tutt per rete 380 V, Armatura 400 V, eccitazione 330 V ~ Al for 380 V circuits, Armatura 400 V., ex. 330 V.
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caratiedstiche teeniche e istrzionl per

Iiastallatere

technicall featuies and dJdirections for the techniciam

Variatori elettronici di velocitacon converti-
tore a doppio ponte totalcontroliato in anti-
parellelo per allacciamento a rete’ trifase.

Regolazioni a coppia costante per motori a
corrente continua ad eccitazione Sseparata.

CARATTERISTICHE GENERALI

La sezione dl potenza di questa serie & costituita da un doppio ponte trifase
totalcontrollato connesso in antiparallelo. Esso consente il comando bidirezionas
18 del motore con I'esplorazione dei quatiro quadrantl del diagramma coppla‘s
velocita: @ poasibila 'inversione rapida del sanso di moto e delle coppie in modo
completamente statico senza |'ausilio di contattori @ con recupero in rete dail'e-
nergia inerziale dell'intero sistema senza alcuna dissipazione durante le lasi di
frenatura e/o arrosto,

£ possibila controllare in ogni istante fa coppia accelerante e frananta, Clrcuiti
di rampa (opzionali) ingipendent, consentono la realizzazione rigorosa di dia-
grammu di lavoro presiaoiliti.

Alimentazione
Ca reta infase 380 V. =10% - 30+ 60 Hz, Altra tansioni a richiesta.

Umidita relativa ambiente: < s0%.
Temperatura di tunzionamento: 0-45°C.
Temperatura di stoccaggio: -~ 20+ +45°C.
Tipi e potenze:

Electronic speed variators with totally con-
trolled double bridge converter set in an-
tiparallel for triphase circuits. '

Constant pair regulation for separate field

D.C. motors.

-

GENERAL SPECIFICATIONS

The power saction for this range comprises a totally-controlled triphase double
bridge connected in anti-parallel. This arrangement gives total control of the
motor by adjusting the four dials on the couple-speed diagram: direction of motor
and pairs can ba invertad rapidly in static mode without using switches. It also
has”a feature so that during braking and/or when machine is stopped. inert
energy produced by the entire mechanical system is racycied without any fail in
power'lavals.

Thera isdnstantanaous control over the accalaration and braking pairs. Indepen-
dant rdnge circiits (oplional) can ba fitted 50 that various specific programmabla
work diagrams can be creatad.

Power supply

Triphase circulls 380 V.= 10% - Frequency: 50 -~ 60 Hz.
Other vollage types.avajlable‘on request.

Relative humidity: less than909.

Operating temperature? ffom 0 lo 45 degrees centigrade.
Storage temperature: trom 420 10 +45 dagraes centigrade.
Versions and power types:

CORAENTE D'USCITA
TIPO OUTPUT CURRENT POTENZE MECCANICHE
MODEL | OUT (A) 1 MAX (A) MECHANICAL POWER
ESAVAR 20 AR 20 26 10 HP 7.4 KW
ESAVAR 30 AR 30 39 15 HP "KW
ESAVAR 40 RR a0 52 20 HP 14,7 KW i
ESAVAR 50 RR 50 65 25 HP 18,4 KW
ESAVAR 60 AR 60 78 30 HP 2 KW
ESAVAR 80 AR 80 104 40 HP 29.4 KW
ESAVAR 100 AR 100 130 55 HP 40.4 KW
ESAVAR 160 RR 160 208 85 HP 62,5 KW
ESAVAR 200 AR 200 260 110 HP 80.9 KW

Tutti per rets 380 V, Armatura 400 V, eccitazione 330 V — All for 380 V circuils, Armature 400 V, ex. 330 V.,
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= Circunti moaylaton e controlio g fase.
~ Circuni di protezions.
~ Trimmer di calibrazions.

ESA-A-RR

€ 1a scheda esiraibile superiore ed incarpora le seguenti funzioni:
— Stadio amplificaton per il controllo automatico (velocita coppia).
= Circuiti modulaton e controllo di lase,

- Circuiti di proleziona,

— Trimmer di calibrazione,

£5A-01-RR

Scheda di comando estraibile suneriora che incorpora le regolazioni di sensibi-
lita @ max vetocita unlizzabiii dall'instailatare,

ESA-02-RR (opzionale)

Qltre aile funzioni dena pracedente, permaite I'uso di quattro rampe cha rantio-
no possioile 1a realizzaziona des diagrammi cinematici programmal. La durata
detie rampe @ regolabile tramita 1 tnmmer P1, P2, Pl e P4,

ESA-03-AR (opzionale)

Permerte il controllo di quattro velocila del matore predispomibili agendo sui
tnmmar V1, L1, Y2 ed L2 (veloce-lenta. avanili e veloce-lenta ndietro).

ESA-04-RR (opzionale)

Parmetle I'uso di quartro ramoe ed |l controllo di quartro velooita gel motgra
dreqisooniom tramite inmmer present\sulla schega,

POSA IN OPERA

Prima di proceaers all'installazione vericare lo stato dell’imballaggio e assicy-
rarsi che i'appareccnio non abbia subito danni durante if'trasporto,

L'installatore dovra attanersi scrupolosamente allo schema allegato per.affettya.
e 1 collegamenti esterni rispattando, dove sono indicate, la polasitd.

Le sezioni dei conduttori da impiegare per | circuitl di potenza, linea ed armalura
del motore, devono essere adeguate alla corrente di targa del motora Stesso,
Per tutti gli altri conduttori usare la sezione minirna di 1 mmaq.

Le schermature indicate, in particolare quelle del potenziomstro di vealocitd, sono
da /\mpegarsi per sviluppi superion a quaiche metro e net casi in cui questi
condutton passino 1 prossimia di alin che possano introdurre disturbi, Lo
schermo va coliegato a terra ad una sola estremita, mentre I'altra deve rimanere
120131a. Il cavo schermalo deve essere del lipe con qguaina esterna isolanta,

E consighabile installare I'asparecchio d piv vicino possibile al motore comanda-
0. #VIANGCO comunque amoient nquinanh aggressivi o polverosi.

Zaneqare a terra il supporto metallico dell’apparecchio, usando I'apposito mor-
selo,

ASSICurarst che nessuna pane elatirica venga a contatto con ia tarra.

Data la natura dey componenti impeqali, gualsias controllo d'isalamento e riQi-
ana reilimoianto, motore compreso, deve effentuarsi ad apparecchio completa-
meante scotlegato,

sla cuelta orevista, che it § collegamenn siano stati eseguiti esaltamenta
SECORao 10 scnema, cha 1 morsetti siano ben stretti @ che non vi siano aifei
a’isolamenio sia Ira condution che fra quest o Ia lerra.

Eseguito quantg sopra, portare il potenziometro di velocita a zero ed applicare
ia tensione dij linea,

Il motore deve nmaners farma. Sa gira alla massima velocita @ ruotando i
Poenziomelro in senso orano if motora %i ferma gradyalmenta, QCCcorre invertire
i collegamenti ai terminali asifemi del potenziometro di velocita 7A @ BA.

Se 1l motore & gia applicato alla macchina, osservare t'indicatore amperometrico
a1 canco. La sua lancetta deve, a lutte lg velocita d'imprego e nelle piu gravosa
conaizioni di lavoro della macchina, mantenersi al disotlo della zona rossa,
‘ranna cne neile fas: lransitaria di accelerazions,

Se viens ympiegata fa Dinamo Tachimetnica, per definirne la polarita, basia
apohcare un tesler, con portala di bassa lensione continua, ar suoi terminali o
ruotare a mano il motors nel sensg nichiesto dalla macchina. i lerminale positivo
anara collegalo al +D.T. della morsettiera dell’ESAVAR a I'altro al -0.T.

Se wio non avverussa come sopra descritto, consultare per eventuali avaria o
dlettt, 13 Guida per Ia ricerca dei quasn®.

MANUTENZIONE

Trattandos di una macchina elellrica staticz, 'ESAVAR non necessita di parti-
€0lan cure. Pur tuitavia un mimimo ar manulenzions preventiva assicura all"

= LanuQl ana tap ot (ne thrae PNases i ina appropnats cycheal direction.
~ Filtenng and function of the syncnromsm signals.

— Protaction circuits,

~ Calibration trimmer,

ESA-A-RR

This is the extractable card below which has the following tunctions:
- Stage amplification for dutomatic control (pairspeed).

= Moduiator and phasa control circuns,

— Protection circuits.

= Calibration trimmer.

ESA-01-AR

Exrractable command card below incorporaing the reguiation of sensiity and
maximum speed usable by nstallanon expart.

ESA-02-RR (optional)

In addition to the functions described abova, this also provides use of the 4
ranges sa that programmed cinematic diagrams can be created, Range auranuon
€an be set usaing the P1, P2, P3 and F4 inmmers,

E5A-03-AR (optional)

Gives usa of four pre-set motor speed by agjusting V1. L1, V2 and L2 trimmers
ifast-siow rorwarads and fast-siow backwargs).

ESA-04-RR (optional)

Gives use of 4 ranges wih control of 4 pra-sel molor speeds using trimmers cn
tha cara.

INSTALLATION

Before proceeding with the installation check the packaging and make sure that
the equipmant has not been damaged during transport.

Tha installator must closely follow the enclosed scheme 0 realize tha outside
connsactions following the polanitias, where specifiod. .

The conductor sections used for tha power circuit, motor ling ang armature, must
be in compliance to rating-plate current of the moior itsall,
For all tha others conductors use the minimum section of 1 mma.

The shown shisids, particularly those of the Speed potentiometar must be used
ford@nghis greater than some meters or in €ases in which these conduclors run

It is advisabla'to set up the equipment as near as possible to the driven enging,
avaiding hgwever poliutioned, aggressive and dusty environments.

It is necassary to gonnectito ground the matallic supporto of the equioment using
the sutable rermimmal block.

Make sure that no elactfic part is in contact with ground.

Bacauss of the used cemponentaiedch insulation control ang equipment rigicity.
the engine included, must ba agnewuhineequipment compiately gisconnected.

Before connecting equipment to tine itis necessary 10 verily that the line vottage
i5 the scheduled one. that alf the connsctions have been made exacily following
the scnema, that the tarminai blocks are wall nignt ana that there are no insula-
ion aelects erther among conductors or between thase ones and 1he grouna.
When you have accomplished ail the abave manfionad place the speed poren-
tiometer at pasition zero and conneact tha line voitage.

The motor must remain stopped, If the motor runs 1o the maximum speed and
turning the potentiometer in cloci -wisa direction the motor gradually stops, it is
necessary lo reverse tha connections ar {he end terminals of the 7A ana 6A
Speed potantiometear,

It the motor is alraady mounted on the machine, check the load meter. Its hand
must ramain under the red area ar all working speeds and in the most harg
working conditions of the machina, with exception of the transiory accelaration
phasas. '

If the tacho-dynamo is ysed, to dafine polarity apply a low voltage d.c. tester to
it tarminal blocks and hana-rotate the motor in the required airoction of the
machina. The posiive end wil be connected 1o the + O.T. of the ESAVAR
termunal board and the other to tha - D. T.

If such conditions are not satistied, check for eventual farluras or defects the
"Direction for troubleshooting”.

MANUTENZIONE

Being a static electric mactine, the ESAVAR does not require any particular
carg. Howeaver a minimum pnor mainienance ensures the |quioment 4 longer
life. It is tharetora recommended 1o atlact panodical cleamng by low pressure air
jet and to check the Hight tightness of the terminal board.
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— Circuiti moaulatori e cantrollo d fase.
~ Circudi di protezions.
= Trimmer di calibrazione.

ESA-A-RR

£ la scheda estraibila superiore ed incorpora le seguenti lunzioni:
-~ Stadio ampliticatort per il controllo automatico (velocita coppia).
- Circuiti modulaton e controllo di lase.

— Cireuni di protezione.

- Trimmer di calibrazione.

ESA-01-RR

Scneda di comando estrabile supenore che incorpora le regolazioni di sensibie
lita @ max velocita utilizzatili dall'instaiatore.

ESA-02-RR (opzionale)

Oltre alle funzioni delia precedente, permatte I'uso di quattro ramps che rentio-
no possioile la realizzazione de diagrammi cinemalici programmaii, La durata
detle rampa @ regolabile tramita « tnmmer P1, P2, P3 @ P4,

ESA-03-HR (opzionale)

Permette il controllo di quattro velocita dal motore predisporibili agendo sui
inmmar V1, L1, V2 ed L2 (veloce-lenta avanti e veloce-lenta inaietro).

ESA-04-RR (opzionale)

Darmalte I'uso g quaitro rampe ed 1hcontrollo_dy quaitro velocita gal motore
Drequsoonibi tramita tnmmer presenn sulla_schegda,

POSA IN OPERA

Prima di procedere all'installazione verificare lo stato dell‘impallaggio @ assicu-
rars) che I'apparecchio non abbia subito danni durante il trasporto,

L'installatore dovra attenersi scrupolosamente allo schema allegata’per ellettua-
re 1 collegamenti asterni rispattando, dove sono indicate, 18 polarita.

Le sezioni dei conduttori da impiegare per | circuitl di potenza, linea ed afmatura
del motore, devono essere adeguate alla corente di targa del molore stessa.
Per tutti gli altri condufiori usare la sezione minima di 1 mmq.

Le scharmature indicate, in particolare quella del potenziometro di velacita, sono
da impiegarsi per sviluppi superion a qualche metro e né casi in cui questi
condutton passino in prossimitad di alin che possano introdurre disturbi. Lo
schermo va collegato a terra ad una sola esiremita, mentre I'alira deve rimanere
\solata, |l cavo schermato deve essera del lipo con guaina esterna isolante.

£ consiqnabile installare I'apparecchio il piu vicino possibile al matore comanda-
*0. 2vianco comungue amoientl INQUINANY aggressivi 0 poiverosi.

Caitegare a terra il supperto metallico dell’apparecchio, usando I'apposito mor-
seno,

Assicurarsi che nessuna pare elettrica venga a conlarto con la terra,

Dara la natura dei componenti iImpiagati, qualsias) controllo d'isolamenta e rigi-
dna rel'imoianto. motore compreso, deve etletuarsi ad apparecchio completa-
menta scolegaro.

Prima ¢i meltera I'apparecchio sotto tensione verificare che la tensiona di linea
$1a ¢guena prevista, che lutli | collegament siano stati eseguiti esattamente
seconao 10 scnema. cha | morseuti siano ben stretti @ che non vi siano difelti
g’solamenta sia Ira condution che fra quest o la terra.

Eseguilo quanto sopra. portare || polenziometro di velocita a zero ed applicare
'a tensiona di linea.

I motore deve nmanere fermo. Se gira alla massima velocita @ ruotando il
polenziomatra n senso orark il motore si lerma gradualmenta, occorre invertire
i collegamenti ai terminali estremi del potenziomstro di velogita 7A e BA.

Se 1l motore @ gia applicato alia macchina, oaservare I'indicatore amperometrico
a1 canco. La sua lancetia deve. a tutte i@ velocita d'imprego @ nelle pio gravose
conaizioni di lavoro della macchina, mantenersi al disotto delia zona rossa.
tranna che neile tasi transitone di accelaraziona,

Se wena impieqata la Dinamo Tachimetnca, per definime la polarita, basta
appkcare un teater, con poriata di bassa tensione continua, al suoi lerminali @
ruotare a mano il molore nel senso nchiasto dalla macchina. Il terminale positivo
andra collegato al +0.T. della morsettiera dell’ESAVAR e l'allro al -D.T.

Se tulta non avwenisse come sopra descnlto, consultare per eventuali avarie o
aern, 1a "'Guida per la ricerca dei guash’.

MANUTENZIONE

Tratlandost di una macchina elettrica statica, I'ESAVAR non necessita di parti-
colan cure. Pur tultavia un mimimo di manutenzione preventiva assicura all’ap-
parecemo una pia lunga vita. SI raccomanda pertanto di esequire, penodica-
menta. 13 pulizia dell'apparecchio mediante gatto dl ana compressa a bassa
prassiona o di vanlicare || buon saerraggio der morsetti d’allaceiamento,

L

— LONIrol and INp of the 1hree Phases in tne appropnale cycneal directon.
— Filtenng and function of the syncnromsm signais.

- Protaction circuits.

— Calibration trimmer.

ESA-A-RR

This is the extractable card below which hag the lollowing functions:
— Stage amplification for automatic control (pairspeed).

— Modulator and phase control circuils.

— Protaction circuils,

— Calibration trimmer.

ESA-01-RR

‘
Extractable command card below incorporanng the regulation of sensiily and
maximum speed usable by ingtallation expart.

ESA-02-AR (optional)

In addition to the lunctions described above. this also provides use of the 4
ranges so (hat programmed cinematc diagrams can be crealed. Range auration
can be set usewng tha P1, P2, P3 and P4 Inmmers.

Gives use of four pre-set motor speed by adjusting V1, L1, V2 and L2 tnmmers
(fast-siow torwards and fasi-slow backwargs).

ES5A-04-RR (optional)

Gives use of 4 rangeas with control of 4 pre-sel motor speeds using Inmmers cn
e cara.

INSTALLATION

Before proceeding with the installation check the packaging and make sure that
the equipmant has not been damaged during transport.

ESA-03-AR (optional) l
The installator must closely follow the enclosed scheme 1o realize the outside l
conneclions fotlowing the polarities, where specified. .

Tha conductor sections used for the powaer circuit, motor line and armature, must
ba in complianca o rating-plate current of the molor itssif.

For all the others conductors usa the minimum section of 1 mm?.

Theishown shields, particularly those of the speed potentiomelter must be used I
fordanghts greater than some meters or in cases in which these conductors run

néar othier onas which can cause some interferences. The screen must be
¢onnectéd to ground at only one end. while the ather one must be insulated. The
screerded cable must be with insulating oulside sleeva.

It is advisable to set up the equipment as naar as possible to the driven enging.
avoiding howaverspeilutioned, aggressive and dusty environments.

It is necassaryto connact to graund the metallic supporto of the equioment using
the suitable 1erminal bleck:

Maka sure that no slectric part is in contact with ground.

Bacause of the used components each insulation control and equipment rigiaity.
the engine included, must b@ dane wiliithe equipment completely gisconneciea.

Belore connecting equipment to line it is necessary 1o venfy that the fing voltage
is the scheduled ane, thal all tha connections have been made exacily following
the scnama, that the terrminal blocks are well right and that there are no insula-
tion defacts either among conductors or batween these ones and thg ground.
When you have accomplished all the above mantioned place tha speed poian-
tiometer at posiion zera and connect the line voilage.

The motor must remain stopped. If the motor runs to the maximum spased and
turning the potentiomeler in clock-wise direction the molor graduaily stops. it is
necaessary (o raverse the connections at the end lerminals of the 7A and BA
speed polentiomatar.

If the motor is already mounted on the machine, check the load meter. Its hand
must ramain under the red area at all working speeds and in the most hard
working conditions of the machine, with excaption of the lransiory accalaration
phases. '

if the tacho-dynamo is used. to define polanty apply a low voltage d.c. tesler to
its terminal blocks and hand-rotate the motor in the required airection of the
machine. The positiva end will be connacted to the +D.T. of the ESAVAR
termmnal board and the other to the - D.T.

“Dirgction for troublashooling”.

MANUTENZIONE

Bueing a static electric machine, ithe ESAVAR does not raquire any particular
care. Howaver a munimum pror maintenance ensures the equipmeni a longer
lita. It is tharafore recommended la etfact penodical cleamng by low pressure air
jot and to check the right lightnass of the terminal board.

If such conditions are not satistied, check for aventual lalures or gefects the I

3
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Rimeqio

Failure

Probabla cause

Ramedgy

La maccmina sotto
careco non rumane
stabie alla velocia
programmata.

La macchina non si
avvia (tensionse gi
eccitazione presen-
'8 #a amperometro
di Garico con ingice
sullo zerg),

La macchina acce-
lera troppo lenta-
mente,

La macecrina acce-
lera troppo orusca.
menie,

Il motore si surri.
scalda.

Eccassivo scintillio
ang spazzole moto-
ra,

Macchina farma,
LED rosso DL2 oi

I 3OVIACCANco acce-
' to.

Generatore tachi-
melnco non ben ca-
lettato.

Potenziometro di
velocitd sporco o di-
fetioso.

Costantl di tempo
non appropriate per
quel tipo di canco
meccanico. Ecces.
siva instabilita del
‘fullo batlening in as-
‘serviment di que-
St Lo,

Brusche variazioni
di ¢arico nel lunzio-
namento,
Compound dal mo-
lore E-F rovesciata
(instabilita pii awi-
dente ad alli gin del
molorea),

Potenziometrg di
velocita interrotio
sul cursore 10A efo
terminale 8A e/a ZA,

Corto circuito tra#A
emassaofraifAe
massa. Probatile
interryzione defle
piste relative a 8A o
10A, Fyori servizio
di uno o piu diodi
Zener (Z1+22) o
del circuito integra-
to AV,

Manomessa la tara-
tura di coppia max.
(se durante le bru-
sche accelerazioni
l'indice dell'ampe-
rometro di carico
non raggiunge la
corrante di limila-
zione prescritta),
Rampa gi avvia-
meanto con tempo
Ireppo lungo.

Momento dinamico
diinerzia della mac-
china troppo elava-
to (Vinaica gell’am-
perometro di canco
fimane in posizione
di limtazione per

tutto il tempo di ac-
celarazions).

Aampa di avvia-
mento con tempo
roppo brave.
AZionamento so-
vradimansionato
pear l'impiego richie-
sto,

Basse momenio dj
inerzia della mac-
ching,

Scarso dimensip-
Namento.
Grippaggio mecca-
nco.

Eccaessiva tempera.
tura ambiente,

Spazzole conauma-
te a che non scorro-
no liberamente nel-
1a loro sede.

Collattore sporco,
consumato od ova-
lizzatp, "— -
Arco pontaspazzole
non in zona neutra,

Sovratemporatura
al regolatore.
Vanhlatore dell'E.
SAVAA tarmao.

Controilare I'accoppiamento
meccanico ira generatore e mo-
tare,

Sostituirlo,

Intervenire sul potanziometrag di
Stabilitd P10 (Stabilita). Qualora
non 51 oltenessero i risultati de-
siderati si renda necessario un
esame del sistema “‘acchina-
azionamanto™,

Controllare collegamenti e pola-

tith ael motore,
[y

Sostituirlo previa veritica delle
connession,

Sosutuire la scheda éSA-A RR
obpure ESA-G RR.

Riportare il potenziometro.di
coppia P11 in posiziona'/max co*
me previsto in fase di taratura
dal costruttore.

Intarvenire sul potenziometro
P17 (accel ) sino a raggiungere
il tampo d'avviamento desidera-
to.

Ridimensionare la potenza in-
stallata tenendo conto dei so-
vracearichi di avviamento ne-
cassan,

Intarvenire sul potenziometro
P17 sino a raggiungere il tempo
di avviamenio desiderato.
Ridurre Ia coppia max d’avvia-
mento agendo sul potenziome-
Iro P11. Oppure ndimensionare
I'azionamento.

Inserire la rampa di avviamento
(vedi fig.).

Sostituire il motore oppure ap-
plicare la venulazione forzala.
Rimuovere I'ostacolo meccani-
co.

Vaniilare it motore con ana fred-
da prelevata dall’esterno.

Sostituirla o veriticarne 1a scor-
fevolezza nel cassetlo di guida.

Interpellara il costruttora del
matore o un’olficina specializ-
zala, < T Tt e -

ldom el 2"'7 0 e

Conlroilare fusibili FV-1A,

Ventlare il quadrg,

The machine. when
loaged, 15 not sta-
blg at the pltannea
spesd,

The machine doss
not start (tield voit-
age 15 presemnt and
the loaameter is in-
aicaing tha zero),

The machine accel-
arata loo slowly,

Tha machine accel-
arales (0o quickly.

The motor be-
comes overhaated.

The motor brush
sparking 15 axces-
sive,

The machine is
$topped. Red LED
OLZ (ovarioad) is
o1,

The tacho-genara.
tor 15 not waell
kayad.

Speed poteniiome-
tar dirty or dam-
aged.

The tima constants
are not suitable to
the specilic ma-
chanical load.
Excassive instaiity
of the dandy roll for
such system,

There are aorupteq
variahons of lpad
during the function-
ing.

The E-F motor com-
pounda is reversed
(instablity is more
evidant at migher
spead).

The speed poten-
tiometer is discon-
nacled on slider
10A and/or tarminal
A,

Short crrcurt be-
tween 8A and the
ground and be-
twean 10A and the
ground.

Breax of the tracks
cancerning 8A and
10A. One or more
Z1+22 Zanar
diodes or tha A-v
integrate cireuit is
out of order,

The calibration of
maximurm torque is
alterad (if during
fast accelerations
the ammeter hand
does not reach the
current limit that is
lixed).

The starting ramp
has too long a re-
sponse lima,

The machine has a
too high a dynamy-
cal moment of inar-
fia, (the load-meter
hand indicates (he
log value during all
the acceleration
lims).

The“rasponsa time
of the starting ramp
i9 too shorl.
Excassive pdwer
compared with the
demandad utiliza-
tion,

The machine has a
too low a dynamical
momaent of inertia,

Scarce rating.

Machanical sai-
zure,

Room temperature
ig 100 high.

Brushes are worn
out or they do not
slida frealy in thaw
slots.

The collactor is
dirty, worn outl or
ovahzed. .
The brush holder is
not in nautral zone.

Drive unil is over-
heatad.
ESAVAR fan
blocked,

Check lina mechanical coupling
between 1he generator and ine
motor.

Replace .

Opearate the stability poten.
tiometer P10 (Stabulity).

if the operation 13 not success.
Tul, it will be nacessary to check
the “machine and arve™* 5y8.
tem.

Check motor connections and
polarity.

Raplace the polentiometer afler
having checked the connec-
lons.

Reolace ESA-A or ESA-G-RR
card,

Reset the P11 patentiometer of
lorque with the index indicatnng
MAX, as planned by the manu-
facturer during the calibration
stage.

Oparate on potentiometer P17
(accel.) in order to reach nght
responsa fime,

Recalculaton the power taking
into account the necessary
starting overioads,

Operate on potentiometer P17
N orger to reach the nght re-
sponse time.

Reduce the maximum 5larting
forque by operaung on poren-
tiometer P11 or re-rate ihe
davicea.

Insent the starting ramp (see fig-
ure).

Repiace the motor or use forced
ventilation.

Rsmove the mechanical absta-
cle.

Fan the motor with coid air com-
ing from outside.

Replace the brushes or check
their smoothnass in the siots.

Consult the manutaciursr of the
moltor or a spactatized shop.

See abova.

Chack FV-1A,

Fan the cubicle,




' wilalg

' L-ausa pronabie

T

Rimedio

Fallure

Probable cause

Remady

1
La maccnma softo
canco non nmane
statiie alla velocia
programmata.

La macchina nan si
avvia (lansione di
eccitazione presan-
ta &g amperomeiro
dI canco con IngIca
sullg zerol.

La macchina acee-
lara wroppo lenta-
menta.

{a maccnina acce-
lera woppo brusca-
menta,

Il motore si surri-
scalda.

Eccessivo scintillio
alla s5pazzole moto-
re.

Macchina ferma,

LED rosso DL2 di
sOvraccanca acce-
50.

Genseratore tachi-
metnco non ben ca-
iattato.

Potenziomatro di
velocita sporco o di-
fettoso.

Costanti di tempo
non appropriata par
quel tipo di canco
meccanico. Ecces-
siva instabilitd del
‘ullo baienno in as-
‘servimenti di que-
sto hipa.

Brusche vanazioni
di carico nel funzto-
namento.
Compound del mo-
tore E-F rovesciata
(inslabdita g0 ewvi-
denta ad alit gin del
motore),

Potenziometro di
velocna nterrotio
sul cursore 10A e/o
lerminala BA e/o ZA.

Corto circuito tfa BA
amassaofra 10A e
massa. Probabne
interruzione delle
piste relative a 8A @
10A. Fuori servizio
di uno o piu diodi
Zaner (Z1+Z2) 0
del circuito integra-
10 A-V.

Manomessa la lara-
lura di coppia max.
(se durante s bru-
sche accelerazioni
I'indice dell’'ampe-
rometro di carico
non raggiunge 1a
corrents di limita-
2ione prescritta).
Rampa di avvia-
mento con tempa
Iroppo lungo.

Momento dinamico
diinerzia della mac-
china troppo eleva-
to (I'inawce dell’am-
perometro di canco
fmana tn posiziona
di limitazione per
tunta il tempo di ac-
cefarazions).

Rampa di avvia-
mento con tempo
troppo breve.
Azionamanto sa-
vradimensionato
per I'impieqo richie-
sto.

Basso momento di
inerzia della mac-
china.

Scarso dimensio-
namanto.
Grippaggio mecca-
mco.

Eccossiva tempera-
tura ambiente.

Spazzole consuma-
te o che non S¢orros
no liberamenta nel-
13 loro sede.
Collettore sporca,
consymato od ova-
lizzatg,
Arto portaspazzola
non in 2ona neutra.

Sovratemperatura
al regolatore.
Vanulatore dell’E-
SAVAR tarmo,

Controllare I'accopplamento
meccanico Ira genarators @ mo-
tora.

Sostituirlo.

Intarvenire sul potenziometro di
stabilitd P10 (Slabilita). Quaiora
non si ottenessero i risullau de-
swderati si renda necessario un
aesama del sistema '‘acchina-
azionamento’’.

Controllare coliegamenti @ pola-

tita aet moltora. .

Sostituirlo previa verifica delle
connassioni.

Sostituire la scheda éSA-A RA
oppure ESA-G RR.

Riportare il potenziometro i
coppia P11 in posizione max co-
me pravisto in fase di laratura
dal costrutiore.

Intervenire sul potenziometro
P17 (accel.) sino a raggiungere
il tempo d°avviamento desidara-
to.

Ridimensionare la potenza in-
stalfala tenendo conto dei 50-
vraccarichi di avviamento ne-
cessan.

Intervenire sul potenziometro
P17 sino a raggiungere il tampo
di avviamento desiderato.
Ridurre la coppia max d'avvia-
mento agendo sul polenziome-
tro P11, Oppure ridimensionare
"azionamanta.

Insanre la rampa di avwiamento
(vedi fig.).

Sostituire il motore oppure ap-
plicare la ventiazione lorzata.
Rimuovere I'ostacolo meccani-
co.

Ventilare il motore con arna {red-
da prelevata dalt’esterno.

Sostituirle o verificarne la scor-
ravolezza nel cassetio di gquida.

Interpeilare il costruttore del
motore 0 un'officina speciahz-
zawd, :

Idem ¢.8;" "

Cunirdllate fusibili FV-1A,

Vanulare it quadro.

The machine. when
loaded. is not sta-
ble at the planned
spoed.

The machine doas
not start (lield voit-
ago 15 presemt and
the loadmeier 18 in-
dicaung the z2ero).

The machine accel
arate loo slowly.

The machina accal-
erates 100 quickly.

The motor be-
comes overhaaied.

Tha motor brush
sparking is exces-
sive.

The machine is
stopped. Red LED
oL2 (overload) is
0s.

The tacho-genera-
tor is not well
kayed.

Speed potentiome-
tar dirty or dam-
aged.

Tha time constants
ara nol suitable 1o
the specilic me-
chamcal load.
Excessive instabiity
of tha dangy roll lor
such system.

There are aorupted
variations of loaa
during the funcian-
ing.

Thae E-F motor com-
pound is reversed
(instability is more
evidant at mgher
speed).

The speed polen
liomatar is discon-
nacled on slider
10A and/or terminal
8A,

Short circuit be-
tween BA and the
ground and be-
tween 10A and the
ground.

Broax of the tracks
concerning 8A and
10A. One or more
Z1+-Z2 Zaner
dicdas or the A-V
intagrate circuil is
out of oraer.

The calibration of
maximum lorque is
altared (if during
fast accelerations
the arnmeter hand
does not reach the
currant limit that is
lixad).

Tha starting ramp
has too long a re-
sponse limea.

The machine has a
too high a dynamv-
cal moment ol inar-
tia (the load-meter
hand indicates ihe
top_value during ail
tha accelaration
tima).

THa rasponse lima
of the staning.ramp
ig loo sharl.
Excessivel powsr
compared with (he
demandead utiliza-
tion.

The machine has a
oo low a dynamical
moment of inania.

Scarce rating.

Mechanical soi-
zure.

Room tampaeralure
is too high,

Brushes are worn
out or they do not
slida freely in their
slots.

Tha collaclor is
airty, worn ouf o
ovalized. ..
The brush holder is
not in nautral zone.

Drive unit is over-
heated.
ESAVAR fan
blockad,

Check line mechanical caupling
beiween the generalor and 1he
mator.

Raplace il,

Qpearata the stability poten-
liometar P10 (Stability).

it tha operation 15 not success-
1ul, it wall be nacaessary 10 check
the “macting and driva’™ sys-
fem.

Chack moltor connactions and
polarity.

Raplace the potentiometer after
having checked (he cannac-
fions.

Raplace ESA-A or ESA-G-RR
card.

Rasat the P11 potentiometer of
torque with the index indicating
MAX, as planned by the manu-
facturar dunng the calibration
stage.

Operate on potentiometer P17
(accel.) in order to reach nght
response lime.

Recalculaten the power (aking
intp account the necessary
starting overloads,

Operate on potentiometer P17
in orgar to reach the nght re-
sponsa lime.

Reduce the maximum starting
torque by operahng on poren-
tiomater P11 or re-rata the
davice.

insart tha starting ramp (see fig-
ure). [

Raplace the motor or use forced
ventilation.

Remove the mechanical obsta-
cla,

Fan the motor with cold air com-
ing from outside.

Replace the brushes or chack
thair smoothneas iy the siols.

Consult tha manulacturar of the
motor or a specialized shap.

See above.

Check FV-1A,

Fan the cubicle.
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l Fig. 14
Morsettiera di al lacciamento Connection terminal board
l Fig. 15 -
I ~n +A AL sL n g (=i e mka e ic To it fvrned© b
-H  Armatura 10 B Ingresso supplementare —~H Armature 10 B Additional signal input
+A  Armatyra B8 Soppresstone impuisi +A  Armature 8 Pulses suppression
-J  Eccrazione c Regolazione coppia avanti —~J  Compound c Signal input of front torque
+K Eccitazione D Regotazione coppia indietro +«K Compound o Signal input of back torque
~ Alim. ponte ecc. v, Selezione max velocita avanti - Compound bridge supply V,  Select max front spead (with
- Alim. ponte ece. (con scheda ESA 03/04) - Compound briags supply E5A 03/04 carg)
- Alim. venhlatore L, Selezione min velocita avanti -~ Fan supply L, Selact min front speed (with
- Alim. vennlatore (con scheada ESA 03/04) - Fan supply ESA 03/04 carg)
. Rete inlase L,  Selezione min velocita ndie- ,R,., Three phase Supply Ly  Select min back speed (with
5. Rete Infase tro (con scheda ESA 03/04) S Three phase Supply ESA 03/04 card)
T, Reto trifase Vs Sqleziqne max velocit indie- T Three phase supply Va ' Select max back speed (with
- Generatore tachimetrico tro (con scheda ESA 03/04) ~: .O.T. .. ESA 03/04 carg)
- Gpnaralnre tachimetnco Ne  Alle amergenze (normaimen- - OrT. Ne To emergancy (normal clo-
8 A Rifenmenta (- 11 volts) te chiusa) . - 8A Datum(-11 volts) s56d)
10 A Ingressa segnale c Comuna 10 A Signal input c Common to emergancy
TOTA Ritenmenta (— volts) N.  Alle emeregenze (normal- 7A  Datum (0 volts) ) Ny To amergency (normai open)
2A  Rifenmanig ( + 11 voltsy . mente aparto) - ' 2A  Datum ( + 11 voits)
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Fig. 14
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Morsettiera di allacciamento

Fig. 15

-H
+A

Armatura

Armatura

~J Eccitanone

+K Ecciazione

- Alim. ponte ecc.

- Alim. ponte ecc.

- Alim. ventiatore

-~ Alim. venulatore

R, Rete tritase

5, ‘Rete tritase

T. Rete tntase

- Genaratora tachimetrico
+ Genaratora tachimetnico
Riterimento (- 11 volts)
Ingresso segnala

7A Rifenmanto {(— volls)
Ritenmento ( + 11 vans)

dHHHEHE

Connection terminal board

118

T

10 B Ingresso supplementare

8
c
D
vy

Soppressiona impulsi
Regolazione coppia avanti
Regolazione coppia indietro
Selezione max velocita avanti
(con scheda ESA 03/04)
Selazione min velocita avanti
fcon scheaa ESA 03/04)
Selezione min velocita indie-
tro (con scheda ESA 03/04)
Selezione max velocith indie~
tro (con scheda ESA 03/04).
Alle emergenze (normalmen-

- ta chiuso) :

Comuna
Alle amaregenze (normal-
mente aparto)

Armatura

Armature

Compound

Compound

Compound bridge supply
Compound brioge suppty
Fan supply

Fan supply

Three phase supply
Three phase supply
Threo phase supply

D.T.

D.T.

Datum (- 11 volts)
Signal input

Datum (0 volts)

Datum ( + 11 voits)

i [l maiOlizan@ e fc o o for fuziveicc hul

10 B Additional signal input

a8
c
[}
v,
L,
L
v:
Ne

c
N,

Pulses suppression

Signal input of front torque
Signal input of back lorque
Selact max front speed (with
ESA 03/04 card)

Select mmn front spead (with
ESA 03/04 card)

Select min back speed (with
ESA 03/04 card)

Select max back speed (with
ESA 03/04 carn)

To emeargeancy (normal clo-
sed)

Comrnon o emargency

To emergancy (normal open)






